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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 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, in 5GC, the activation/deactivation status of UP connection per PDU session for a UE is stored by AMF since Service Request procedure and UE context release procedure can be handled by AMF. However, for each PDU session of the UE, only the serving SMF can determine the activation/deactivation status of UP connection according to existence of N3 tunnel. 
Thus, it is natural to consider that such a UP connection deactivation is managed by either AMF or SMF. For better understanding, we analyse each case in the following:
1) AMF triggered UP connection deactivation
In SA2#120 meeting, the following note has been added:

NOTE:
User Plane resources for PDU sessions of a UE, except for regulatory prioritized service like Emergency Services and MPS, can be deactivated by the network decision when a UE moves into a Non-allowed area from an Allowed area.
Thus, when the UE moves from Allowed area to Non-allowed area, the AMF can initiate the deactivation of UP connection for all PDU session(s) having active UP connection based on the UP connection status maintained for the UE. But, this should be resolved within the handover procedure, which has not been discussed so far.
Note that the UE context release procedure already incorporates this feature, i.e. for each of the PDU sessions of the UE whose UP is active, the AMF sends a N11 PDU session deactivation request to the SMF.
2) SMF triggered UP connection deactivation
There can be several ways to trigger the deactivation. Among others, 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 SMF with the aid of UPF.
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 existing 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. The SMF can initiate the procedure by receiving a data inactivity report from UPF serving the PDU session of the UE.
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Figure 4.3.x-1: CN-initiated deactivation of UP connection for an established PDU session
1.
The UPF sends a Data Inactivity Report to the SMF when the UE data inactivity is detected by the UPF.
2.
The SMF determines that a PDU session can be deactivated due to data inactivity for some time.
3.
The SMF initiates an N4 Session Modification procedure indicating the need to remove (R)AN Tunnel Info for N3 tunnel of the corresponding PDU session.
4.
The SMF sends an N11 message containing N2 Session Release Request to release the (R)AN resources associated with the PDU session.

5.
The AMF forwards the N2 Session Release Request received from the SMF via N2 to the (R)AN.
6.
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.

7.
The (R)AN acknowledges the N2 Session Release Request by sending an N2 Session Release Response message to the AMF.
8.
The AMF sends an N11 message to acknowledge the SM request received in step 4.
***** End of Change # 1 *****
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