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	Reason for change:
	3GPP TS 29.502 has specified the handling of Handover Failure in clause 5.2.2.3.4.3, 5.2.2.8.2.4 and 5.2.2.8.2.12. where the V-SMF/I-SMF will update the (H-)SMF with "HO_FAILURE" cause and the (H-)SMF will then release the resource prepared for the handover, i.e. typically the N9 tunnel resources for the new location.

A Handover Failure happens when the UE has successfully moved to the new location, but certain PDU session cannot move to new location with UP activated, e.g. RAN resource cannot be prepared at new location. As the UE has already moved to the new location, the handling of the failed PDU session will also move to the new location together with the UE. There are two possibilities:

1/ The V-SMF/I-SMF can release the PDU session upon Handover failure. The current behavior described in the spec fits this scenario, as the N9 tunnel resources will anyway be released for the PDU session.

2/ The V-SMF/I-SMF will keep the PDU session with UP deactivated. This possibility (which is actually more user friendly on serviceablitliy) cannot be supported by current specification. With the (H-)SMF release of N9 tunnel resources, the V-UPF/I-UPF and PSA UPF are disconnected and there is no subsequent step for I-SMF/V-SMF to restore the N9 connection for the PDU session in the new location. To enable this possibility, the V-SMF/I-SMF should rather inform the (H-)SMF the same way as HO complete, i.e. the keep the PDU session resources in new location and switch the traffic towards new I-UPF/V-UPF. At V-SMF/I-SMF, it can try to reactivate the UP resource upon DL traffic.

This CR proposes to correct the description to enable the above possibilities.


	
	

	Summary of change:
	Clarify the different behavior of SMF/V-SMF/I-SMF on Handover Failure handling with two potions:
- to release the PDU session; or
- to keep the PDU session with UP deactivated.


	
	

	Consequences if not approved:
	Unclear/incorrect description of SMF/V-SMF/I-SMF behavior on handling Handover Failure, which will lead to interworking issues especially in multi-vendor deployments.
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* * * First Change * * * *
[bookmark: _Toc25073779][bookmark: _Toc34062944][bookmark: _Toc43119912][bookmark: _Toc49767964][bookmark: _Toc56434137][bookmark: _Toc161820052][bookmark: _Toc25073815][bookmark: _Toc34062984][bookmark: _Toc43119954][bookmark: _Toc49768009][bookmark: _Toc56434182][bookmark: _Toc161820107][bookmark: _Toc153803889][bookmark: _Toc25073936][bookmark: _Toc34063119][bookmark: _Toc43120096][bookmark: _Toc49768151][bookmark: _Toc56434324][bookmark: _Toc145927471]5.2.2.3.4.3	N2 Handover Execution
The NF Service Consumer (e.g. T-AMF) shall request the SMF to complete the execution the handover of an existing PDU session, upon being notified by the target 5G-AN that the handover to the target 5G-AN has been successful, as follows.


Figure 5.2.2.3.4.3-1: N2 Handover Execution
1.	The NF Service Consumer shall request the SMF to complete the execution of the handover of the PDU session by sending a POST request, as specified in clause 5.2.2.3.1, with the following information:
-	updating the hoState attribute of the individual SM Context resource in the SMF to COMPLETED;
-	servingNfId set to the new serving AMF Id, for a N2 handover with AMF change;
-	the indication that the UE is inside or outside of the LADN service area, if the DNN of the established PDU session corresponds to a LADN;
-	N2 SM information received from the source 5G-AN (see Secondary RAT Data Usage Report Transfer IE in clause 9.3.4.23 of 3GPP TS 38.413 [9]), if any;
-	other information, if necessary.
2.	Upon receipt of such a request, the SMF shall return a 200 OK response including the following information:
-	hoState attribute set to COMPLETED.
The SMF shall complete the execution of the handover, e.g. switch the PDU session towards the downlink termination point for the user data received from the target 5G-AN (i.e. target 5G-AN's GTP-U F-TEID for downlink traffic), set the hoState to NONE and delete any stored targetServingNfId. For PDU session with I-SMF insertion, the I-SMF shall complete the execution of the handover by initiating an Update service operation towards the anchor SMF in order to switch the PDU session towards the I-UPF controlled by I-SMF (see clause 5.2.2.8.2.12).
If the request does not include the "UE presence in LADN service area" indication and the SMF determines that the DNN corresponds to a LADN, then the SMF shall consider that the UE is outside of the LADN service area. The SMF shall proceed as specified in clause 5.6.5 of 3GPP TS 23.501 [2].
The (T-)AMF shall request the SMF to complete the execution of the handover of the PDU session only for those PDU sessions that successfully completed the handover procedure. If there are PDU sessions that failed to handover due to timeout of SMF responses in any step of the handover preparation phase (e.g. if the Update SM Context Response arrived too late or not at all during the handover preparation phase, see step 7 of clause 4.9.1.3.3 of 3GPP TS 23.502 [3]), then the (T-)AMF shall inform the SMF about this failure, by sending a POST request with the cause attribute set to "HO_FAILURE" for every such PDU session, upon receipt of the NGAP HANDOVER NOTIFY. The SMF shall then release the resources prepared for the handover and consider that the PDU session is deactivated and that the handover attempt is terminated for the PDU session. The SMF may subsequently release the PDU session, or the SMF may keep the PDU session with UP deactived by setting the hoState to NONE and deleting any stored targetServingNfId. If the SMF decided to keep the PDU session, the SMF shall forward DL traffic towards the target 5G-AN, i.e. activate UP via the target AMF upon DL traffic. For PDU session with I-SMF insertion, the I-SMF shall handle the HO Failure following the procedure as described in clause 5.2.2.8.2.12.
If the handover fails completely on the target 5G-AN due to the execution phase not completed successfully (i.e. missing NGAP HANDOVER NOTIFY), the (T-)AMF shall request the SMF to cancel the handover of the PDU session as described in clause 5.2.2.3.4.4.
* * * Next Change * * * *
5.2.2.8.2.4	EPS to 5GS Handover Execution
If the handover is completed successfully, or if handover preparation failed (e.g. the target 5G-AN failed to establish resources for the PDU session) but the V-SMF or I-SMF decided to keep the PDU session with UP deactivated, Tthe requirements specified in clause 5.2.2.8.2.1 shall apply with the following modifications.
1.	Same as step 1 of Figure 5.2.2.8.2-1, with the following modifications.
The POST request shall contain:
-	the requestIndication set to PDU_SES_MOB;
-	the list of EPS Bearer Ids successfully handed over to 5GS;
-	the vcnTunnelInfo IE or icnTunnelInfo IE with the DL N9 tunnel CN information of the UPF controlled by the V-SMF or I-SMF respectively;
-	the hoPreparationIndication IE set to "false", to indicate that there is no handover preparation in progress anymore and that the PGW-C/SMF shall switch the DL user plane of the PDU session;
-	one or more SecondaryRatUsageDataReportContainer(s) if it received the same in the SmContextUpdateData from the AMF.
2.	Same as step 2 of Figure 5.2.2.8.2-1, with the following modifications.
The H-SMF or SMF shall return a 200 OK response. The H-SMF or SMF shall switch the DL user plane of the PDU session using the N9 tunnel information that has been received in the vcnTunnelInfo or icnTunnelInfo, if the hoPreparationIndication IE was set to "false" in the request.
If the handover preparation failed (e.g. the target 5G-AN failed to establish resources for the PDU session) and if the V-SMF or I-SMF decided to subsequently release the PDU session, the requirements specified in clause 5.2.2.8.2.1 shall apply with the following modifications.
1.	Same as step 1 of Figure 5.2.2.8.2-1, with the following modifications.
The POST request shall contain:
-	the requestIndication set to PDU_SES_MOB;
-	the cause attribute set to "HO_FAILURE";
-	an empty list of EPS Bearer Ids;
-	the hoPreparationIndication IE set to "false", to indicate that there is no handover preparation in progress anymore.
2.	Same as step 2 of Figure 5.2.2.8.2-1, with the following modifications.
The H-SMF or SMF shall return a 200 OK response. The H-SMF or SMF shall release the resources prepared for the handover.

* * * Next Change * * * *
[bookmark: _Toc34062992][bookmark: _Toc43119962][bookmark: _Toc49768017][bookmark: _Toc56434190][bookmark: _Toc161820115]5.2.2.8.2.12	N2 Handover Execution with I-SMF Insertion
If the handover is completed successfully, or if handover preparation failed (e.g. the target 5G-AN failed to establish resources for the PDU session) but the V-SMF or I-SMF decided to keep the PDU session with UP deactivated, Tthe requirements specified in clause 5.2.2.8.2.1 shall apply with the following modifications.
1.	Same as step 1 of Figure 5.2.2.8.2-1, with the following modifications.
The POST request shall contain:
-	the requestIndication set to NW_REQ_PDU_SES_MOD;
-	the hoPreparationIndication IE set to "false", to indicate that there is no handover preparation in progress anymore and that the SMF shall switch the DL user plane of the PDU session;
-	the qosFlowsRelNotifyList IE indicating the failed QoS flow(s), if one or more QoS flow(s) cannot be established at the target RAN.
2.	Same as step 2 of Figure 5.2.2.8.2-1, with the following modifications.
The SMF shall return a 200 OK response. The SMF shall switch the DL user plane of the PDU session using the N9 tunnel information that has been received in the icnTunnelInfo, if the hoPreparationIndication IE was set to "false" in the request.
If the handover preparation failed (e.g. the target 5G-AN failed to establish resources for the PDU session) and if the V-SMF or I-SMF decided to subsequently release the PDU session, the requirements specified in clause 5.2.2.8.2.1 shall apply with the following modifications.
1.	Same as step 1 of Figure 5.2.2.8.2-1, with the following modifications.
The POST request shall contain:
-	the requestIndication set to NW_REQ_PDU_SES_MOD;-	the cause attribute set to "HO_FAILURE";
-	the hoPreparationIndication IE set to "false", to indicate that there is no handover preparation in progress anymore.
2.	Same as step 2 of Figure 5.2.2.8.2-1, with the following modifications.
The SMF shall return a 200 OK response. The SMF shall release the resources prepared for the handover.

* * * End of Changes * * * *
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