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Abstract of the contribution:
This contribution proposes to capture CN-initiated PDU session deactivation procedure in TS 23.502.
1
Discussion

In SA2#119 meeting, it has been agreed to support CN-initiated selective deactivation of UP connection of the established PDU session(s) for UE in CM-CONNECTED state. So, this contribution proposes the corresponding detailed procedure.
Basically, the activation/deactivation status of UP connection per PDU session can be maintained by AMF and SMF in CN side. Thus, it is natural to initiate such a UP connection deactivation by either AMF or SMF. For better understanding, we can come up with the following example scenarios:
1) When the AMF can trigger the deactivation of UP connection for the session?

When the UE transitions from CM-CONNECTED to CM-IDLE state, the AMF can initiate the deactivation of UP connection for PDU session(s) having active UP connection based on the UP connection status that it maintains for the UE.
2) When the SMF can trigger the deactivation of UP connection for the session?

The SMF can configure a data inactivity timer per PDU session. During N4 PDU session establishment procedure with UPF, the SMF can also provide some reporting rules about the data inactivity to be installed on the UPF so that the UPF can generate such a data inactivity report if there is no UL/DL traffic on the PDU session upon the timer expiry. When the SMF receives this inactivity report, it can initiate the deactivation of UP connection for the corresponding PDU session.
To sum up, it is proposed that the deactivation of UP connection per PDU session can be triggered by either AMF or SMF.
2
Proposal

The following text is proposed to be updated to TS 23.502.
***** Start of Change # 1 *****
4.3
Session Management procedures

4.3.x
CN-initiated deactivation of UP connection of an established PDU session
The following procedure is used to deactivate UP connection (i.e. data radio bearer and N3 tunnel) for an established PDU session of a UE in CM-CONNECTED state. This procedure can be triggered by either AMF or UPF that is N3 terminating point and SMF determines whether the procedure is performed or not.
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Figure 4.3.x-1: CN-initiated deactivation of UP connection for an established PDU session
1.
The procedure is triggered by either of the following steps:
1a.
The AMF sends an N11 message including PDU Session Deactivation Request when the AMF determines that some PDU session of the UE in CM-CONNECED state needs to be deactivated. The PDU Session Deactivation Request contains the corresponding PDU Session ID.
1b.
The UPF that is N3 terminating point of the PDU session sends a PDU Session Inactivity Report message via N4 to the SMF.
Editor's note:
It is FFS how to implement the above PDU Session Inactivity Report by the UPF.
If the SMF receives one of the triggers above, the SMF starts the following procedures to release UP connection of the PDU session.

2.
The SMF releases UP resources with the UPF related to N3 tunnel for the PDU session.
3.
The SMF sends an N2 Session Release Request message to release the (R)AN resources associated with the PDU session.

4.
The AMF forwards the N2 Session Release Request received from the SMF via N2 to the (R)AN.
5.
The (R)AN may issue AN specific signalling exchange with the UE that is related with the information received from the AMF. For example, if the 3GPP RAN has received an N2 SM request to release the RAN resources associated with the PDU session, an RRC Connection Reconfiguration may take place with the UE releasing the RAN resources related to the PDU Session.

6.
The (R)AN acknowledges the N2 Session Release Request by sending an N2 Session Release Response message to the AMF.
7.
The AMF sends an N11 message to acknowledge the SM request received in step 3.
***** End of Change # 1 *****
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