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Abstract of the contribution: This paper discusses how the network handles handover procedure between 3GPP access and non-3GPP access when the handover fails.
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Figure 1. PDU Session Establishment failure during the new PDU Session establishment
Figure 1 shows PDU Session Establishment failure procedure during the new PDU Session establishment. In step 2, the AMF creates and stores PDU Session contexts when it receives PDU Session Establishment Request message. If the PDU Session Establishment fails, the SMF sends PDU Session Establishment Reject message to the UE using either Namf_Communication_N1N2MessageTransfer Request or Nsmf_PDUSession_UpdateSMContext Response depending on the point of the failure. After that, the SMF notifies that the PDU Session is released by sending Nsmf_PDUSession_SMContextStatusNotify.

According to TS 23.502, above failure case does not differentiate new session establishment and handover scenario. As a result, if the UE requests to handover a PDU Session e.g. from non-3GPP access to 3GPP access and fails during the procedure, the SMF notifies the AMF that the PDU Session is released. In this case, the AMF removes the associated PDU Session contexts and as a result, during the PDU Session synchronization procedure (e.g. Registration or Service request procedure), the PDU Session is released in the UE locally while the SMF does not notified anything about the release and the PDU Session contexts are still remains in the NG-RAN and UPF.

Observation 1: If the PDU Session Establishment procedure fails during the handover between 3GPP access and non-3GPP access, the PDU Session is released in the UE and AMF while the SMF and the AN keeps the PDU Session contexts.
In order to solve above issue, the SMF should not notify that the PDU Session is released, i.e. the SMF need to have different behaviour according to the Request Type. If the Request Type is "initial request" the SMF notifies the release of the PDU Session and if the Request Type is "existing PDU Session", the SMF does not notifies the release.

Proposal 1: During the PDU Session Establishment procedure, if the procedure fails, the SMF notifies the release of the PDU Session only when the Request Type is "initial request" by sending Nsmf_PDUSession_SMContextStatusNotify.

Even though the SMF does not notifies the AMF of the PDU Session release, there is another issue. When the AMF received PDU Session Establishment Request with Request Type indicating "Existing PDU Session", the AMF updates Access Type of the PDU Session. If the handover procedure fails during the procedure, Access Type of the PDU Session is changed, which is different from the actual access type of the PDU Session. In this case, similar problem with Observation 1 happens. Because PDU Session Status is used to synchronize the PDU Session of the specific access, the AMF marks the PDU Session as released even though the PDU Session is still available on the other access. Then the UE locally releases the PDU Session and the SMF does not notified anything about the release and the PDU Session contexts are still remains in the AN and UPF.

Observation 2: If the PDU Session Establishment procedure fails during the handover between 3GPP access and non-3GPP access and the SMF does not notify that the handover is failed, the PDU Session is released in the UE and AMF while the SMF and the AN keeps the PDU Session contexts.
In order to solve the issue, the SMF should notify the AMF that the handover procedure is failed so that the AMF updates Access Type of the PDU Session. Nsmf_PDUSession_SMContextStatusNotify service operation can be used to notify the handover failure. When the AMF received the notification, the AMF should update Access Type of the PDU Session accordingly, e.g. 3GPP access to non-3GPP access and vice versa. The other possibility is that the SMF explicitly notifies Access Type of the PDU Session. Considering that former mechanism may have issue in case of abnormal scenario, we propose to use latter method, i.e. the AMF updates Access Type of the PDU Session to based on information from the SMF.

Proposal 2: The SMF notifies the handover failure of the PDU Session when the Request Type is "Existing PDU Session" by sending Nsmf_PDUSession_SMContextStatusNotify including Access Type of the PDU Session.

Proposal 3: When the AMF received the handover failure notification from the SMF, the AMF updates Access Type of the PDU Session based on information from the SMF.

Proposal

The corresponding CR is S2-1909614.
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