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[bookmark: _Toc532994143]* * * First Change * * * *
[bookmark: _Toc3975977]5.2.1	Service Description
The Nsmf_PDUSession service operates on the PDU Sessions. The service operations exposed by this service allow other NFs to establish, modify and release the PDU Sessions. The following are the key functionalities of this NF service:
-	Creation, modification and deletion of SM contexts for PDU Sessions upon receiving N1 message notification from AMF carrying the NAS SM messages; an SM context represents an association between the NF Service Consumer (e.g. AMF) and the SMF for a PDU session;
-	Retrieval of SM contexts of PDU sessions, e.g. to move PDU sessions towards the EPC using the N26 interface;
-	Creation, modification and deletion of PDU sessions between the V-SMF and H-SMF, in HR roaming scenarios; 
-	Association of policy and charging rules with PDU Sessions and binding the policy and charging rules to flows;
-	Interacting with the UPF over N4 for creating, modifying and releasing user plane sessions;
-	Process user plane events from the UPF and apply the corresponding policy and charging rules.
The Nsmf_PDUSession service supports the following service operations.
Table 5.2.1-1: Service operations supported by the Nsmf_PDUSession service
	Service Operations
	Description
	Operation
Semantics
	Example Consumer(s)

	Create SM Context
	Create an SM context in SMF, or in V-SMF in HR roaming scenarios, for a PDU session.
	Request/Response
	AMF

	Update SM Context
	Update the SM context of a PDU session and/or provide the SMF with N1 or N2 SM information received from the UE or from the AN, or provide the SMF with SM context of a PDU session from the I-SMF, or provide the source SMF with SM context of a PDU session from target SMF.
	Request/Response
	AMF, I-SMF

	Release SM Context
	Release the SM context of a PDU session when the PDU session has been released.
	Request/Response
	AMF

	Notify SM Context Status
(see NOTE 1) 
	Notify the NF Service Consumer about the status of an SM Context of a PDU session (e.g. the SM Context is released within the SMF).
	Subscribe/Notify
	AMF

	Retrieve SM Context
(see NOTE 2)  
	Retrieve an SM context of a PDU session from SMF, or from V-SMF in HR roaming scenarios, for 5GS to EPS mobility.
	Request/Response
	AMF

	Create
	Create a PDU session in the H-SMF, in HR roaming scenarios.
	Request/Response
	V-SMF

	Update
	Update a PDU session in the H-SMF or V-SMF, in HR roaming scenarios.
	Request/Response
	V-SMF, H-SMF

	Release
	Release a PDU session in the H-SMF, in HR roaming scenarios. 
	Request/Response
	V-SMF

	Notify Status
(see NOTE 3) 
	Notify the NF Service Consumer about the status of a PDU session (e.g. the PDU session is released due to local reasons within the H-SMF).
	Subscribe/Notify
	V-SMF

	NOTE 1:	This corresponds to the SMContextStatusNotify service operation defined in 3GPP TS 23.502 [3].
NOTE 2:	This corresponds to the ContextRequest service operation defined in 3GPP TS 23.502 [3].
NOTE 3:	This corresponds to the StatusNotify service operation defined in 3GPP TS 23.502 [3].



* * * Next Change * * * *
[bookmark: _Toc3975991]5.2.2.3.3	Xn Handover
The NF Service Consumer (e.g. AMF) shall request the SMF to switch the downlink N3 tunnel of the PDU session towards a new GTP tunnel endpoint as follows.


Figure 5.2.2.3.3-1: Xn handover
1.	The NF Service Consumer shall request the SMF to switch the downlink N3 or N9 tunnel of the PDU session towards a new GTP tunnel endpoint by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 
-	the indication that the PDU session is to be switched; 
-	N2 SM information received from the target 5G-AN (see Path Switch Request Transfer IE in subclause 9.3.4.8 of 3GPP TS 38.413 [9]), including the new transport layer address and tunnel endpoint of the downlink termination point for the user data for this PDU session (i.e. 5G-AN's GTP-U F-TEID for downlink traffic);
-	additional N2 SM information received from the source 5G-AN (see Secondary RAT Usage Report Transfer IE in subclause 9.3.4.x of 3GPP TS 38.413 [9]), if any; 
-	the user location associated to the PDU session; 
-	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;  
-	vcnTunnelInfo including the new transport layer address and tunnel endpoint of the downlink termination point for the user data for this PDU session (i.e. I-SMF's GTP-U F-TEID for downlink traffic)
-	the dnai list supported by the I-SMF;
-	other information, if necessary. 
2a.	If the SMF can proceed with switching the user plane connection of the PDU session, the SMF shall return a 200 OK response including the following information:
-	N2 SM information (see Path Switch Request Acknowledge Transfer IE in subclause 9.3.4.9 of 3GPP TS 38.413 [9]), including the transport layer address and tunnel endpoint of the uplink termination point for the user data for this PDU session (i.e. UPF's GTP-U F-TEID for uplink traffic). 
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 subclause 5.6.5 of 3GPP TS 23.501 [2].
2b.	If the SMF cannot proceed with switching the user plane connection of the PDU session, the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1, including:
-	N2 SM information (see Path Switch Request Unsuccessul Transfer IE in subclause 9.3.4.20 of 3GPP TS 38.413 [9]), including the cause of the failure. 

For a PDU session that is rejected by the target RAN (i.e. a PDU session indicated as failed to setup in the PATH SWITCH REQUEST), the NF Service Consumer (e.g. AMF) shall indicate the failure to setup the PDU session in the target RAN as follows.


Figure 5.2.2.3.3-2: Xn handover – PDU session rejected by the target RAN
1.	The NF Service Consumer shall indicate to the SMF that the PDU session could not be setup in the target RAN by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 
-	the indication that the PDU session failed to be switched; 
-	N2 SM information received from the target 5G-AN (see Path Switch Request Setup Failed Transfer IE in subclause 9.3.4.15 of 3GPP TS 38.413 [9]), including the cause why the session could not be setup;
-	additional N2 SM information received from the source 5G-AN (see Secondary RAT Usage Report Transfer IE in subclause 9.3.4.x of 3GPP TS 38.413 [9]), if any; 
-	other information, if necessary. 
2a.	Upon receipt of such a request, the SMF shall return a "204 No Content" response. The SMF shall decide whether to release the PDU session or deactivate the user plane connection of the PDU session, as specified in subclause 4.9.1.2 of 3GPP TS 23.502 [3]. 
2b.	Same as step 2b of figure 5.2.2.3.1-1. 
[bookmark: _Toc3975992]5.2.2.3.4	N2 Handover
[bookmark: _Toc3975993]5.2.2.3.4.1	General
The hoState attribute of an SM context represents the handover state of the PDU session. The hoState attribute may take the following values:
-	NONE: no handover is in progress for the PDU session;
-	PREPARING: a handover is in preparation for the PDU session; SMF or I-SMF is preparing the N3 tunnel between the target 5G-AN and UPF, i.e. the UPF's F-TEID is assigned for uplink traffic and/or I-SMF is preparing the N9 tunnel between the I-SMF and SMF, i.e. the UPF's F-TEID is assigned for downlink traffic;
-	PREPARED: a handover is prepared for the PDU session; SMF is updated for the N3 tunnel between the target 5G-AN and UPF, with the target 5G-AN's F-TEID to be assigned for downlink traffic upon handover execution; SMF or I-SMF (e.g. source I-SMF or target I-SMF) is preparing and updated with indirect forwarding tunnel;
-	COMPLETED: the handover is completed (successfully); SMF is updated for the N9 tunnel between the target I-UPF and UPF, with the target I-UPF's F-TEID to be assigned for downlink traffic and I-SMF is updated for the N3 tunnel between the target 5G-AN and target I-UPF, with the target 5G-AN's F-TEID to be assigned for downlink traffic;
-	CANCELLED: the handover is cancelled.
[bookmark: _Toc3975994]5.2.2.3.4.2	N2 Handover Preparation 
The NF Service Consumer (e.g. AMF) shall request the SMF to prepare the handover of an existing PDU session, i.e. prepare the N3 tunnel between the target 5G-AN and UPF, or request the target I-SMF to prepare the handover of an existing PDU session, i.e. prepare the N3 tunnel between the target 5G-AN and target I-UPF and N9 tunnel between target I-UPF and UPF, and/or N9 indirect forwarding tunnel between target I-UPF and source I-UPF or UPF as follows. 



Figure 5.2.2.3.4.2-1: N2 Handover Preparation
1.	The NF Service Consumer shall request the SMF to prepare the handover of the PDU session by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 
-	updating the hoState attribute of the individual SM Context resource in the SMF or I-SMF to PREPARING;  
-	targetId identifying the target RAN Node ID and TAI received in the Handover Required from the source NG-RAN; 
-	targetServingNfId set to the target AMF Id, for a N2 handover with AMF change; 
-	N2 SM information received from the source NG-RAN (see Handover Required Transfer IE in subclause 9.3.4.14 of 3GPP TS 38.413 [9]), indicating whether a direct path is available.  
-	other information, if necessary. 
2a.	Upon receipt of such a request, if the SMF can proceed with preparing the handover of the PDU session (see subclause 4.9.1.3 of 3GPP TS 23.501 [2]), the SMF shall set the hoState attribute to PREPARING and shall return a 200 OK response including the following information:
-	hoState attribute set to PREPARING; 
-	N2 SM information to request the target 5G-AN to assign resources to the PDU session (see PDU Session Resource Setup Request Transfer IE in subclause 9.3.4.1 of 3GPP TS 38.413 [9]), including (among others) the transport layer address and tunnel endpoint of the uplink termination point for the user plane data for this PDU session (i.e. UPF's GTP-U F-TEID for uplink traffic). 
The SMF shall store the targetServingNfId, if received in the request, but the SMF shall still consider the AMF (previously) received in the servingNfId IE as the serving AMF for the UE.
2b.	If the SMF cannot proceed with preparing the handover of the PDU session (e.g. the UE moves into a non-allowed service area), the SMF shall return an error response, as specified in step 2b of figure 5.2.2.3.1-1. For a 4xx/5xx response, the SmContextUpdateError structure shall include the following additional information: 
-	hoState attribute set to NONE.  
3.	If the SMF returned a 200 OK response, the NF Service Consumer (e.g. AMF) shall subsequently update the SM context in the SMF by sending POST request, as specified in subclause 5.2.2.3.1, with the following information: 
-	hoState attribute set to PREPARED;
-	N2 SM information received from the target 5G-AN (see Handover Request Acknowledge Transfer IE in subclause 9.3.4.11 of 3GPP TS 38.413 [9]), including (among others) the transport layer address and tunnel endpoint of the downlink termination point for the user data for this PDU session (i.e. target 5G-AN's GTP-U F-TEID for downlink traffic), if the target 5G-AN succeeded in establishing resources for the PDU session; 
-	N2 SM information received from the target 5G-AN (see Handover Resource Allocation Unsuccessful Transfer IE in subclause 9.3.4.19 of 3GPP TS 38.413 [9]), including the Cause of the failure, if resources failed to be established for the PDU sessions.  
4a.	If the target 5G-AN succeeded in establishing resources for the PDU sessions, the SMF or I-SMF shall set the hoState attribute to PREPARED and return a 200 OK response including the following information: 
-	hoState attribute to PREPARED; 
-	N2 SM information (see Handover Command Transfer IE in subclause 9.3.4.10 of 3GPP TS 38.413 [9]) containing DL forwarding tunnel information to be sent to the source 5G-AN by the AMF if direct or indirect data forwarding applies (see step 11f of subclause 4.9.1.3.2 of 3GPP TS 23.502 [3]);. 
-	N9 indirect forwarding tunnel information containing DL forwarding tunnel information to be sent to source I-SMF or SMF.
4b.	If the SMF cannot proceed with preparing the handover of the PDU session (e.g. the target 5G-AN failed to establish resources for the PDU session), the SMF shall set the hoState to NONE, release resources reserved for the handover to the target 5G-AN, and return an error response as specified in step 2b of figure 5.2.2.3.1-1. For a 4xx/5xx response, the SmContextUpdateError structure shall include the following additional information: 
-	hoState attribute set to NONE; 
-	N2 SM information (see Handover Preparation Unsuccessful Transfer IE in subclause 9.3.4.18 of 3GPP TS 38.413 [9]) indicating the cause of the failure; 
-	the cause in the error attribute set to HANDOVER_RESOURCE_ALLOCATION_FAILURE, if the target 5G-AN failed to establish resources for the PDU session.  
[bookmark: _Toc3975995]5.2.2.3.4.3	N2 Handover Execution 
The NF Service Consumer (e.g. 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 subclause 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 Usage Report Transfer IE in subclause 9.3.4.x of 3GPP TS 38.413 [9]), if any;   
-	vcnTunnelInfo including the new transport layer address and tunnel endpoint of the downlink termination point for the user data for this PDU session (i.e. I-SMF's GTP-U F-TEID for downlink traffic)
-	the dnai list supported by the I-SMF;
-	other information, if necessary. 
2.	Upon receipt of such a request, the SMF or I-SMF shall return a 200 OK response including the following information:
-	hoState attribute set to COMPLETED. 
The SMF or target I-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) and/or target I-UPF (i.e. target I-UPF's GTP-U F-TEID for downlink traffic), set the hoState to NONE and delete any stored targetServingNfId.
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 subclause 5.6.5 of 3GPP TS 23.501 [2].
[bookmark: _Toc3975996]5.2.2.3.4.4	N2 Handover Cancellation 
The NF Service Consumer (e.g. AMF) shall request the SMF to cancel the handover of an existing PDU session, e.g. upon receipt of such a request from the source 5G-AN, as follows. 


Figure 5.2.2.3.4.3-1: N2 Handover Cancellation
1.	The NF Service Consumer shall request the SMF to cancel the execution of the handover of the PDU session by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 
-	updating the hoState attribute of the individual SM Context resource in the SMF to CANCELLED;  
-	cause information;
-	other information, if necessary. 
2.	Upon receipt of such a request, the SMF return a 200 OK response including the following information:
-	hoState attribute set to CANCELLED. 
The SMF shall cancel the execution of the handover, e.g. release resources reserved for the handover to the target 5G-AN, set the hoState to NONE and delete any stored targetServingNfId.

* * * End of Changes * * * *
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