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Abstract of the contribution: This contribution proposes updates for PDU Session Release procedure when the UE is unreachable.
Discussion
The current PDU Session Release procedure does not account for the case when the UE is unreachable, for example when the UE is in MICO mode or RRC periodical registration failure. In this scenario, the AMF already notified the SMF about UE unreachability. Therefore, the SMF does not need to send N1 SM and N2 SM messages to the UE and (R)AN. The SMF just needs to send “PDU Session Release Notification” to the AMF to release the PDU session in the CN. The PDU session status shall be synchronized when the UE enters CM-CONNECTED state.
Beside the above issue, the procedure is still incomplete for the scenario where the AMF skips sending N1 SM message when the UE is in CM-IDLE state. In this case, the AMF needs to notify the SMF that the AMF skipped delivering the N1 SM message. Then the SMF can send another message to the AMF to indicate PDU session release so that the 5GC can locally release the PDU session.
Proposal
Proposal 1: Address the scenario when the SMF knows that the UE is unreachable. 
Propose 2: Address the scenario where the “Skip Indicator” is sent from the SMF.
Proposal 3: Implement “Skip Indication” in clause 5.2.2.2.7, Namf_Communication_N1MessageTransfer.
Proposal 4: Remove Editor Notes since they can be addressed by the proposed solutions.

The following changes are proposed for TS 23.502.

* * * * Start of Changes * * * * 
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 AMF, the SMF, the UPF and the PCF are located in the visited network.
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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 events:

1a.
(UE requested) The UE initiates the UE requested PDU Session release procedure by the transmission of an NAS message (N1 SM container (PDU Session Release Request), PDU Session ID) message. The NAS message is forwarded by the (R)AN to the AMF with an indication of User Location Information. This message is relayed to the SMF corresponding to the PDU Session ID via N2 and the AMF. The AMF invokes the Nsmf_PDUSession_UpdateSMContext service operation and provides the N1 SM container to the SMF.

NOTE 1:
Depending on the access type, when the UE is in CM-IDLE state, the UE can trigger a Service Request procedure before being able to release the PDU Session.

1b.
(PDU Session release initiated by the SMF) The PCF may invoke the Npcf_SMPolicyControl_UpdateNotify service operation to request the release of the PDU Session.

1c.
(PDU Session release initiated by the SMF) 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 procedure may be related with the UPF relocation for SSC mode 2 / mode 3).


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 an N4 Session Release Request (N4 Session ID) message to the UPF. The UPF shall drop any remaining packets of the PDU Session and release all tunnel resource and contexts associated with the N4 Session.

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

NOTE 2:
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
The SMF creates an N1 SM Information including 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 3:
SSC modes are defined in TS 23.501 [2] clause 5.6.9.

3a.
(If the PDU Session release is initiated by the UE) The SMF responds to the AMF with the Nsmf_PDUSession_UpdateSMContext response (N2 SM Resource Release request, N1 SM container (PDU Session Release Command))
3b.
If the PDU Session release is initiated by the SMF or PCF, and the UE is reachable, the SMF invokes the Namf_Communication_N1N2MessageTransfer service operation (N1 SM container (PDU Session Release Command), skip indicator).


If the UP connection of the PDU Session is active, the SMF shall also include the N2 Resource Release request (PDU Session ID) in the Namf_Communication_N1N2MessageTransfer, to release the (R)AN resources associated with the PDU Session.


The "skip indicator" tells the AMF whether it may skip sending the N1 SM container to the UE (e.g. when the UE is in CM-IDLE mode).

NOTE 4:
If the procedure is triggered to relocate PDU Session anchor of a PDU Session with SSC mode 2, the SMF is assumed not to include the  “skip indicator”.
If the UE is in CM-IDLE state and "skip indicator" is included in the Namf_Communication_N1N2MessageTransfer service operation, the AMF acknowledges the step 3b by sending an N11 Response message (“N1 SM Message Not Transferred”) to SMF and steps 4 to 7 are skipped.




3c.
If the PDU session release is initiated by the PCF and SMF, and the SMF has been notified by the AMF that UE is unreachable, e.g. due to the UE is in MICO mode or periodical registration failure, the SMF notifies the AMF that the PDU session is released by invoking the Nsmf_EventExposure_Notify (PDU Session Release indication, PDU Session ID). The AMF and SMF shall remove all contexts (including the PDU session ID) associated with the PDU session as well as any event subscriptions by the SMF on the AMF. Steps 4 to 8 are skipped.

NOTE 5:
The UE and the 5GC will get synchronized about the status (released) of the PDU session at the next Service Request or Registration procedure.
4.



If the UE is in CM-IDLE state and "N1 SM delivery can be skipped" is not indicated, the AMF initiates the network triggered Service Request procedure to transmit the NAS message (PDU Session ID, N1 SM container) to the UE.


If the UE is in CM-CONNECTED state, then the AMF transfers the SM information received from the SMF in step 4 (N2 SM Resource Release request, N1 SM container) to the (R)AN.

5.
When the (R)AN has received an N2 SM request to release the AN resources associated with the PDU Session it issues AN specific signalling exchange(s) with the UE to release the corresponding AN resources.


In case of a 3GPP RAN, an RRC Connection Reconfiguration may take place with the UE releasing the RAN resources related to the PDU Session.


During the this procedure, the (R)AN sends any NAS message (N1 SM container (PDU Session Release Command)) received from the AMF in step 4.


The UE acknowledges the PDU Session Release Command by sending a NAS message (PDU Session ID, N1 SM container (PDU Session Release Ack)) message over the (R)AN.

6.
[Conditional] If the (R)AN had received a N2 SM request to release the AN resources, the (R)AN acknowledges the N2 SM Resource Release Request by sending an N2 SM Resource Release Ack (NAS message (N1 SM container (PDU Session Release Ack)), User Location Information) Message to the AMF.


Otherwise, the (R)AN just forwards the NAS message (PDU Session ID, N1 SM container (PDU Session Release Ack)) from the UE to the AMF.

7.
The AMF invokes the Nsmf_PDUSession_UpdateSMContext (N1 SM container (PDU Session Release Ack), N2 SM Resource Release Ack) to the SMF.
8a.
The SMF responds to the AMF that the PDU Session is released with an Nsmf_PDUSession_UpdateSMContext response. The AMF and SMF shall remove all contexts (including the PDU Session ID) associated with the PDU Session as well as any event subscriptions by the SMF on the AMF.


8b.
If the SMF received an acknowledgement from AMF for step 3b with an “N1 SM Message Not Transferred” cause (see clause 5.2.2.2.7), the SMF notifies the AMF that the PDU session is released by invoking the Nsmf_EventExposure_Notify (PDU Session Release indication, PDU Session ID). The AMF and SMF shall remove all contexts (including the PDU session ID) associated with the PDU session as well as any event subscriptions by the SMF on the AMF.
9.
If Dynamic PCC applied to this session the SMF invokes the Npcf_SMPolicyControl_Delete service operation to delete the PDU CAN session.


SMF notifies any entity that has subscribed to User Location Information related with PDU Session change


If it is the last PDU Session it is handling for the UE the SMF releases the association with the UDM by means of the Nudm_UEContextManagement_Deregistration service operation.

NOTE 6:
The order with which SMF releases the resources is implementation dependent.

* * * * End of 1st Changes * * * *
* * * * Start of 2nd Changes * * * *
5.2.2.2.7
Namf_Communication_N1N2MessageTransfer service operation
Service operation name: Namf_Communication_N1MessageTransfer.
Description: CN NF request to transfer downlink N1 message to the UE through the AMF.
Known NF Consumers: SMF, SMSF, PCF, NEF
Input, Required: CN NF ID, Message type (N1 or N2 or both), Message Container (s) where at least one of the message containers (N1 or N2) is required, Session ID, AN Type.
Input, Optional:  “skip indicator” indicates that the AMF shall skip sending the N1 SM container to the UE if the UE is in CM-IDLE state.
Output, Required: Result indication, includes “N1 SM Message Transferred, N2 SM Message Transferred, N1 SM and N2 SM Transferred”, “N1 SM Message Not Transferred cause”, “N2 SM Message Not Transferred cause” “N1 SM and N2 SM Messages Not Transferred cause”.
Output, Optional: None.
If the UE is in CM-IDLE state, the AMF initiates the network triggered service request procedure as specified in clause 4.2.3.4. The AMF responds to the consumer NF, with a Namf_Communication_N1N2MessageTransfer response, providing a result indication of whether the AMF was able to successfully transfer the N1 and/or the N2 message towards the UE and/or the AN.

* * * * End of 2nd Changes * * * *
�The “N1 SM delivery can be skipped” Indication has been replaced by “skip indicator”.
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