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	Reason for change:
	This CR proposes to add releasing procedures for indirect forwarding in Handover Cancel procedure.
This CR identifies the following twoissues.
1. If the 5GS to EPS handover procedure with indirect forwarding is canceled, all resources for indirect forwarding in 5GS as the source system have to be released during the Handover Cancel procedure. However there are no steps in this procedure that the source AMF would contact to the SMF to release resources for indirect forwarding.
2. If the 5GS to EPS handover procedure with indirect forwarding is canceled, all resources for indirect forwarding in EPS as the target system have to be released in the Handover Cancel procedure. However there are no steps in this procedure that the source SGW-C would contact to the SGW-U to release resources for indirect forwarding.

	
	

	Summary of change:
	This CR proposes to fix two issues as described in the reason of change.
· For the issue 1, when the source AMF receives the Relocation Cancel Response message from the target MME, the AMF invokes the Nsmf_PDUSession_UpdateSMContext to the SMF to release resources. (Step 7b-7d)

Note that this CR proposes the step 7b as mandatory step (solid line) in the 5GS to EPS handover procedure.
Reason: During the 5GS to EPS handover procedure, the source UPF has to prepare the CN tunnels for each EPS bearer (Step 2b in section 4.11.1.2.1) because existing CN tunnels towards the NG-RAN cannot be reused after handover as the GTP-U header information with the E-URAN is different from the one used with the NG-RAN. Once the handover is cancelled, the prepared resources (by step 2b in section 4.11.1.2.1) has to be released regardless of direct forwarding or indirect forwarding.

· For the issue 2, after the target SGW-C receives the Delete Indirect Data Forwarding Tunnel Request message from the target MME, the target SGW-C releases the resources for indirect forwarding in the SGW-U. (Step 8a)

In addition, this CR proposes some updates to the Figure 4.11.1.2.3-1.
· Add “EPS:” as a header for step 7.
· Change the node names “Target V-SMF” and “Target V-UPF” to “V-SMF” and “V-UPF” respectively to make this figure works for both directions, 5GS to EPS HO and EPS to 5GS HO. Note that these nodes can be considered as source nodes for 5GS to EPS HO case.
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FIRST CHANGE (1)
[bookmark: _Toc20204069][bookmark: _Toc27894757][bookmark: _Toc36191824][bookmark: _Toc45192913][bookmark: _Toc47592545][bookmark: _Toc51834626][bookmark: _Toc59100452][bookmark: OLE_LINK13]4.11.1.2.3	Handover Cancel
Instead of completing the handover procedure, the source RAN node (NG-RAN, E-UTRAN) 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 message to the source CN node (AMF or MME).
A handover cancel message 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.




Figure 4.11.1.2.3-1: Handover Cancel procedure
1.	When the source RAN (NG-RAN, E-UTRAN) decides to cancel the handover to the target system, the source RAN initiates handover cancel message to the source CN node (AMF or MME).
2.	After receiving the handover cancel message from the source RAN, if the source CN node or the target CN node is MME, it sends a Relocation Cancel Request message to the target CN node (MME or AMF). If both the source CN node and target CN node are AMF, the source AMF invokes the Namf_Communication_ReleaseUEContext Request (UE Context ID, Relocation Cancel Indication) toward the target AMF.
3.	The target CN node (MME or AMF) triggers release of resources towards target RAN node. The target RAN node releases the AN resources allocated for the handover.
4.	If the target CN node is MME, the MME sends the Delete Session Request to the SGW/SGW-C (see clause 5.5.2.5.2, TS 23.401 [13]).
4a.	[Conditional] The SGW-C releases the corresponding resource in the SGW-U if allocated during the handover preparation.
4b.	If the target CN node is AMF, the AMF invokes the Nsmf_PDUSession_UpdateSMContext request (Relocation Cancel Indication) toward the target SMF in non-roaming and local breakout roaming scenarios.
	For home-routed roaming scenario, AMF invokes the Nsmf_PDUSession_UpdateSMContext request (Relocation Cancel Indication) toward the target V-SMF and the V-SMF invokes the Nsmf_PDUSession_Update Request (Relocation Cancel Indication) towards the H-SMF.
	Based on the Relocation Cancel Indication, the SMF(s) deletes the session resources established during handover preparation phase in SMF(s) and UPF(s).
4c.	[Conditional] The target V-SMF releases the corresponding resource in the target V-UPF if allocated during the handover preparation.
4d.	[Conditional] The (H-)SMF+PGW-C releases the corresponding resource in the (H-)UPF+PGW-U if allocated during the handover preparation.
5.	The target CN node (MME or AMF) sends Relocation Cancel Response towards the source CN node (AMF or MME).
6.	The source CN node (AMF or MME) responds with handover cancel ACK towards the source RAN.
7.	[Conditional] If the target CN node is AMF andIf indirect forwarding tunnel is setup during handover preparation phase then cancellation of handover triggers the MMEsource CN node to release the temporary resources used for indirect forwarding.
7b.	If the target CN node is MME then cancellation of handover triggers the AMF to release the session resources established during handover preparation phase in SMF(s) and UPF(s). The AMF invokes the Nsmf_PDUSession_UpdateSMContext request (Relocation Cancel Indication) toward the source SMF in non-roaming and local breakout roaming scenarios.
	For home-routed roaming scenario, AMF invokes the Nsmf_PDUSession_UpdateSMContext request (Relocation Cancel Indication) toward the source V-SMF and the V-SMF invokes the Nsmf_PDUSession_Update Request (Relocation Cancel Indication) towards the H-SMF.
	Based on the Relocation Cancel Indication, the SMF(s) deletes the session resources established during handover preparation phase in SMF(s) and UPF(s).
7c.	[Conditional] The V-SMF releases the corresponding resource in the target V-UPF if allocated during the handover preparation.
7d.	[Conditional] The (H-)SMF+PGW-C releases the corresponding resource in the (H-)UPF+PGW-U if allocated during the handover preparation.
8.	[Conditional] If target CN node is MME and indirect forwarding tunnel is setup during handover preparation phase then cancellation of handover triggers the target MME to release the temporary resources used for indirect forwarding.
8a.	[Conditional] The SGW-C releases the resources for indirect forwarding in the SGW-U if allocated during the handover preparation.
END OF CHANGES
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