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Abstract of the contribution: this contribution gives "Inter NG-RAN node N2 based handover, cancel" procedure.
1. Introduction
Instead of completing the handover procedure, the source RAN may at any time during the handover procedure, up to the time when a handover command message is sent to the UE cancel the handover. The AMF shall cancel the handover resources.
Currently, the "Inter NG-RAN node N2 based handover, cancel" procedure is missed.
2 Proposals
It is proposed to accept the following changes.
* * * * Begin of first Changes * * * *

4.9.1.X
Inter NG-RAN node N2 based handover, Cancel
Instead of completing the handover procedure, the source RAN node may at any time during the handover procedure, up to the time when a handover command message is sent to the UE cancel the handover. The reason for cancelling may be e.g. due to a timer expiration or due to other events within the source RAN node and is initiated by sending a handover cancel request to the source AMF.

A handover cancel request shall also be sent by the source RAN node after a handover command message is sent to the UE for the case where the handover fails and the UE returns to the old cell or radio contact with the UE is lost. This is done in order to release the resources reserved for the handover in the target system.
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Figure 4.9.1.X-1: Inter NG-RAN node N2 based handover, cancel
1.
The source RAN decides to cancel the previously requested relocation of Handover resources. This may be due to not enough accepted QoS flows, UE returned to source cell or any other reason.

2.
The source RAN sends a Handover Cancel message with a Cause and the PDU session IDs to the source AMF. The PDU session IDs are same as that included in the Handover Required message, indicating which of those PDU session(s) are requested by S-RAN to handover. Or if the Source RAN sends the Handover Cancel message after it receives the Handover Command from S-AMF and the “PDU sessions failed to be setup list” is included, then the PDU session IDs in the Handover Cancel message do not include the PDU session IDs of “PDU sessions failed to be setup list”.
3.
S-AMF to T-AMF: Namf_Communication_N2InfoNotify (SUPI, PDU session IDs, Relocation Cancel Indication). The source AMF terminates the relocation towards the target side by sending the Relocation Cancel indication to the target AMF. And the Source AMF also resumes operation on the resources in the source side.

4.
The target AMF triggers the release of resources in the target RAN and also releases its own resources allocated for this handover.

5.
T-AMF to SMF: For each PDU session indicated by S-RAN, The target AMF invokes the Nsmf_PDUSession_UpdateSMContext request (SUPI, Relocation Cancel Indication) to SMF.
6a. [Conditional] If the SMF selects a new intermediate UPF, i.e. the target UPF (T-UPF), for the PDU session, the SMF releases the resource in the T-UPF by sending the N4 session release request to T-UPF. If indirect forwarding tunnel is setup during handover preparation, then the resource of Indirect Data Forwarding Tunnel in the S-UPF is also released.
6b. [Conditional] The T-UPF acknowledges with N4 session release response to SMF.

6c. SMF updates the resource in the S-UPF by sending the N4 session modification request to S-UPF. If indirect forwarding tunnel is setup during handover preparation, then cancellation of handover triggers the resource release of Indirect Data Forwarding Tunnel in the S-UPF.
6d. The S-UPF acknowledges with N4 session modification response to SMF.
6e. [Conditional] For SSC mode2 and mode3, if the SMF allocate a new IP address for the PDU session during the handover procedure other than after the handover completion, the SMF releases the resource in the UPF(PSA) by sending the N4 session modification request to UPF(PSA).
6f. [Conditional] The UPF(PSA) acknowledges with N4 session modification response to SMF.
7. SMF to T-AMF: The SMF responds to the target AMF with the Nsmf_PDUSession_UpdateSMContext response. 

8.  T-AMF to S-AMF: Namf_Communication_N2InfoNotify (SUPI, result). The target AMF acknowledges the release of all resources on the target side to the source AMF.

9.
The source AMF node returns a Cancel acknowledge message to the source RAN.
* * * * End of first Changes * * * *
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6f. N4 Session modification Response
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