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	Reason for change:
	1. For 4G to 5G handover procedure, for HR roaming case, it is the V-SMF handle the handover cancel procedure. Also for the  Nsmf_PDUSession_UpdateSMContext service operation the SUPI is not included in the SmContextUpdateData per TS29.502. It is proposed to correct it. 
2. In clause 4.11.1.2.3, the handover cancel procedure is defined for the IRAT handover case. And the intra NR handover cancel procedure is defined in clause 4.9.1.4, which refers to clause 4.11.1.2.3. Similar handover cancel procedure for I-SMF involvement case, i.e. the handover cancel case with I-SMF insertion/change/removal, are missed.

As indicated in clause 4.11.1.2.3 the handover cancel procedure need release all resource which are allocated during the handover preparation phase. This includes the resource for the indirect data forwarding. 

For the case without I-SMF change/removal (clause 4.23.7.2), the handover cancel procedure can directly refer to clause 4.9.1.4. 

For I-SMF insertion, when the target I-SMF receives the Nsmf_PDUSession_UpdateSMContext request from AMF, the target I-SMF triggers Nsmf_PDUSession_ UpdateSMContext request toward SMF. So that target I-SMF/SMF can release indirect forwarding tunnel resource (step 20).

For I-SMF change, when the target I-SMF receives the Nsmf_PDUSession_UpdateSMContext request from AMF, the target I-SMF triggers Nsmf_PDUSession_ UpdateSMContext request toward source I-SMF. So that target I-SMF/source I-SMF can release indirect forwarding tunnel resource (step 17).

For I-SMF removal, when the SMF receives the Nsmf_PDUSession_UpdateSMContext request from AMF, the SMF invokes Nsmf_PDUSession_ UpdateSMContext request toward source I-SMF. So that SMF/source I-SMF can release the indirect forwarding tunnel resource (step 27).

	
	

	Summary of change:
	1. Clarify the handover cancel for the HR roaming case. 
2. Add a handover cancel procedure for handover without I-SMF change/removal. 
3. Add a handover cancel procedure for handover with I-SMF insertion, change or removal.

	
	

	Consequences if not approved:
	1. Not clear on how to do the handover cancel for the HR roaming case. 
2. Not clear how to cancel handover if I-SMF is involved. 
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* * * * Start of 1st Change * * * * 
[bookmark: _Toc20204044][bookmark: _Toc27894731][bookmark: _Toc20204069][bookmark: _Toc27894757]4.9.1.4	Inter NG-RAN node N2 based handover, Cancel
Prior to sending a Handover Command to the UE, the source NG-RAN node may attempt cancellation of handover during the handover procedure. The reason for cancellation may include timer expiration, internal failure within the source NG-RAN node or UE returned to source cell etc. This applies to the case of non-roaming, LBO roaming, and home routed roaming. 
The handover cancellation is initiated by sending a Handover Cancel request to the source AMF. This is done in order to release the resources reserved for the handover in the target system.
[bookmark: _GoBack]The AMF shall cancel the handover resources as defined in clause 4.11.1.2.3 for case the source RAN is NG-RAN.
* * * * Start of 2nd Change * * * * 
[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 (SUPI, PDU Session IDs, 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 (IMSI, Relocation Cancel Indication) to the SGW/SGW-C (see clause 5.5.2.5.2, TS 23.401 [13]). If the target CN node is AMF, the AMF invokes the "Nsmf_PDUSession_UpdateSMContext request (SUPI, Relocation Cancel Indication) toward the SMF in case of non-roaming or LBO roaming, or V-SMF in case of home routed roaming. Based on the Relocation Cancel Indication, the target CN node deletes the session resources established during handover preparation phase in SGW(SGW-C and SGW-U)/(SMF and UPF). 
4a.	[Conditional] The SGW(SGW-C)/SMF releases the corresponding resource in the SGW-U/(T-UPF and/or S-UPF) if allocated during the handover preparation.
5.	The target CN node (MME or AMF) sends "Relocation Cancel Response" towards the source CN node (AMF orMME).
6.	The source CN node (AMF or MME) responds with handover cancel ACK towards the source RAN.
7.	If indirect forwarding tunnel is setup during handover preparation phase then cancellation of handover triggers the source CN node to release the temporary resources used for indirect forwarding.
8.	If indirect forwarding tunnel is setup during handover preparation phase then cancellation of handover triggers the target CN node to release the temporary resources used for indirect forwarding.
[bookmark: _Toc20204345]* * * * Start of 3rd  Change * * * * 
4.23.7.2.x	Inter NG-RAN node N2 based handover without I-SMF change/removal, Cancel
Compared to the home routed roaming case of the procedure defined in clause 4.9.1.4, the V-SMF is replaced with the I-SMF.
* * * * Start of 4th Change * * * * 
4.23.7.3.x	Inter NG-RAN node N2 based handover with I-SMF insertion/change/removal, Cancel
Prior to sending a Handover Command to the UE, the source NG-RAN node may attempt cancellation of handover during the handover procedure. The handover cancellation is initiated by sending a Handover Cancel request to the source AMF. For case the source and target RAN are NG-RAN and I-SMF is involved, the AMF shall cancel the handover resources as defined in clause 4.11.1.2.3 with the following change:
· In step 4, the target AMF invokes the "Nsmf_PDUSession_UpdateSMContext request (Relocation Cancel Indication) toward the target I-SMF in case of I-SMF insertion or I-SMF change, or SMF in case of I-SMF removal.  
· For the case of I-SMF insertion, the target I-SMF also invokes the Nsmf_PDUSession_ UpdatSMContext request (Relocation Cancel Indication) toward the SMF. 
· For the case of I-SMF change, the target I-SMF also invokes the Nsmf_PDUSession_ UpdateSMContext request (Relocation Cancel Indication) toward the Source I-SMF. 
· For the case of I-SMF removal, the SMF also invokes the Nsmf_PDUSession_ UpdateSMContext request (Relocation Cancel Indication) toward the Source I-SMF. 
· Based on the Relocation Cancel Indication, the CN node deletes the session resources established during handover preparation phase.
· Step 7-8 are skipped. 
* * * * End of Changes * * * * 
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