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1. Reason for Change
The handling of failure scenarios has been specified for the Create SM Context, Update SM Context and Create service operations. The handling of 3xx status code was left for further study. 

TS 29.500 documents the use of 3xx status code, to redirect the client to an alternative http endpoint e.g. during an overload situation.

5.2.7.2
NF as HTTP Server

A NF as HTTP server should use recommended HTTP Status Codes specified in subclause 5.2.7.1.

A NF as HTTP Server should map application errors to the most similar 3xx/4xx/5xx HTTP Status Code specified in table 5.2.7.1-1. If no such code is applicable, it should use 400 Bad Request for errors caused by client side or 500 Server Internal Error for errors caused on server side.

5.2.7.3
NF as HTTP Client

Besides the HTTP Status Codes defined in the API specification, a NF as HTTP client should support handling of 1xx, 3xx, 4xx and 5xx HTTP Status Codes specified in table 5.2.7.1-1, following the client behaviour in corresponding IETF RFC where the received HTTP Status Code is defined.

When receiving a not recommended or not recognized 1xx, 3xx, 4xx or 5xx HTTP Status Code, a NF as HTTP client should treat it as x00 status code of the class, as described in clause 6 of IETF RFC 7231 [11].

If 100, 200/204, 300, 400 or 500 response code is not defined by the API specification, the client may follow guidelines below:

…

c)
For 3xx (Redirection):

1)
Retry the request towards the directed resource referred in the Location header, using same request method.

6.4
Overload Control
6.4.1
General

An NF Service Producer may mitigate a potential overload status by sending the NF Service Consumer the following HTTP status codes as a response to requests received during, or close to reaching, an overload situation:

-
503 Service Unavailable;

-
429 Too Many Requests; or

-
307 Temporary Redirect 

The last status code (307) is intended to inform the NF Service Consumer about the availability of other endpoints where the service offered by the NF Service Producer is available, so the NF Service Consumer does not need to discard traffic locally.

6.4.4
HTTP Status Code "307 Temporary Redirect"

This status code should be sent when the NF Service Producer decides to redirect HTTP requests to another less loaded server, or HTTP/2 end point, to offload some part of the incoming traffic, with the goal to avoid entering (or to mitigate) an overload situation. The NF Service Producer shall not use it if it does not know the load status of the alternative server.

How the NF Service Producer becomes aware of the load levels of other servers or HTTP/2 end points is deployment-specific, and out of the scope of this specification. The URI for the temporary redirection shall be given by the Location header field of the response.

As for all 3xx status codes (redirection), this indicates a client-related action; the client shall be responsible of the detection of infinite redirection loops.

This pCR adds support of status codes for HTTP redirection for the aforementioned service operations. Other service operations are addressed in separate pCRs.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 29.502 v1.1.0.
* * * First Change * * * *

5.2.2.2
Create SM Context service operation

5.2.2.2.1
General

The Create SM Context service operation shall be used to create an individual SM context, for a given PDU session, in the SMF, or in the V-SMF for HR roaming scenarios. 

It is used in the following procedures: 

-
UE requested PDU Session Establishment (see subclause 4.3.2 of 3GPP TS 23.502 [3]); 

-
EPS to 5GS Idle mode mobility or handover using N26 interface (see subclause 4.11 of 3GPP TS 23.502 [3]);

-
EPS to 5GS mobility without N26 interface (see subclause 4.11.2.3 3GPP TS 23.502 [3]);

-
Handover of a PDU session between 3GPP access and non-3GPP access, when the target AMF does not know the SMF resource identifier of the SM context used by the source AMF, e.g. when the target AMF is not in the PLMN of the N3IWF (see subclause 4.9.2.3.2 of 3GPP TS 23.502 [3]), or when the UE is roaming and the selected N3IWF is in the HPLMN (see subclause 4.9.2.4.2 of 3GPP TS 23.502 [3]);

-
Handover from EPS to 5GC-N3IWF (see subclause 4.11.3.1 of 3GPP TS 23.502 [3]); 

-
Handover from EPC/ePDG to 5GS (see subclause 4.11.4.1 of 3GPP TS 23.502 [3]).

There shall be only one individual SM context per PDU session.

The NF Service Consumer (e.g. AMF) shall create an SM context by using the HTTP POST method as shown in Figure 5.2.2.2.1-1.
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Figure 5.2.2.2.1-1: SM context creation

1.
The NF Service Consumer shall send a POST request to the resource representing the SM contexts collection resource of the SMF. The payload body of the POST request shall contain:

-
a representation of the individual SM context resource to be created; 

-
the Request Type IE, if it is received from the UE and if the request refers to an existing PDU session or an existing Emergency PDU session;the Request Type IE may be included otherwise; 
-
the Old PDU Session ID, if it is received from the UE (i.e. for a PDU session establishment for the SSC mode 3 operation);

-
a subscription for SM context status notification;

-
the amfId identifying the serving AMF.

2a.
On success, "201 Created" shall be returned, the payload body of the POST response shall contain the representation describing the status of the request and the "Location" header shall be present and shall contain the URI of the created resource. 

If the Request Type was received in the request and indicates this is a request for an existing PDU session or an existing emergency PDU session, the SMF shall identify the existing PDU session or emergency PDU session based on the DNN and PDU Session ID; in this case, the SMF shall not create a new SM context but instead update the existing SM context and provide the representation of the updated SM context in the "201 Created" response to the NF Service Consumer. 

If the Request Type was received in the request and indicates this is a request for a new PDU session (i.e. INITIAL_REQUEST) and if the Old PDU Session ID was also included in the request, the SMF shall identify the existing PDU session to release and to which the new PDU session establishment relates, based on the Old PDU Session ID.

2b.
On failure, or redirection during a UE requested PDU Session Establishment, one of the HTTP status code listed in Table 6.1.3.2.3.1-3 shall be returned. For a 4xx/5xx response, the message body shall contain an SmContextCreateError structure, including:

-
a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.3.2.3.1-3;

-
N1 SM information (PDU Session Reject), if the request included N1 SM information, except if the error prevents the SMF from generating a response to the UE (e.g. invalid request format).  

* * * Next Change * * * *

5.2.2.2.2
EPS to 5GS Idle mode mobility using N26 interface

The NF Service Consumer (e.g. AMF) shall request the SMF to move a UE EPS PDN connection to 5GS using N26 interface, as follows. 
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Figure 5.2.2.2.2-1: EPS to 5GS Idle mode mobility using N26 interface

1.
The NF Service Consumer shall send a POST request, as specified in subclause 5.2.2.2.1, with the following additional information: 

-
UE EPS PDN connection, including the EPS bearer contexts, received from the MME, representing the individual SM context resource to be created;  

-
pduSessionsActivateList, including the PDU Session ID of all the PDU session(s) to be re-activated.

2a.
Upon receipt of such a request, if a corresponding PDU session is found based on the EPS bearer contexts (after invoking a Create service operation towards the H-SMF, for a Home Routed PDU session) and if it is possible to proceed with moving the PDN connection to 5GS, the SMF shall return a 201 Created response including the following information:

-
PDU Session ID corresponding to the default EPS bearer ID of the EPS PDN connection; 

-
allocatedEbiList, containing the EBI(s) allocated to the PDU session; 

and, if the PDU session was requested to be re-activated, i.e. if the PDU Session ID was present in the pduSessionsActivateList:

-
upCnxState attribute set to ACTIVATING;
-
N2 SM information to request the 5G-AN to assign resources to the PDU session (see PDU Session Resource Setup procedure in subclause 8.2.1 of 3GPP TS 38.413 [9]), including 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 "Location" header shall be present in the POST response and shall contain the URI of the created SM context resource.

The NF Service Consumer (e.g. AMF) shall store the association of the PDU Session ID and the SMF ID, and store the allocated EBI(s) associated to the PDU Session ID.

2b.
Same as step 2b of figure 5.2.2.2.1-1. Steps 3 to 4 are skipped in this case. 

3.
Same as step 3 of figure 5.2.2.3.2.2-1, if the SMF returned a 201 Created response with the upConnectionState set to ACTIVATING and N2 SM Information, 

4. 
Same as step 4 of figure 5.2.2.3.2.2-1. 

* * * Next Change * * * *

5.2.2.2.3
EPS to 5GS Handover Preparation using N26 interface

The NF Service Consumer (e.g. AMF) shall request the SMF to handover a UE EPS PDN connection to 5GS using N26 interface, as follows. 
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Figure 5.2.2.2.3-1: EPS to 5GS handover using N26 interface

1.
The NF Service Consumer shall send a POST request, as specified in subclause 5.2.2.2.1, with the following additional information: 

-
UE EPS PDN connection, including the EPS bearer contexts, representing the individual SM context resource to be created;  

-
hoState attribute set to PREPARING (see subclause 5.2.2.3.4.1);

2a.
Upon receipt of such a request, if a corresponding PDU session is found based on the EPS bearer contexts (after invoking a Create service operation towards the H-SMF, for a Home Routed PDU session) and it is possible to proceed with handing over the PDN connection to 5GS, the SMF shall return a 201 Created response including the following information:

-
hoState attribute set to PREPARING and N2 SM information to request the target 5G-AN to assign resources to the PDU session, as specified in step 2 of Figure 5.2.2.3.4.2-1; 

-
PDU Session ID corresponding to the default EPS bearer ID of the EPS PDN connection; 

The "Location" header shall be present in the POST response and shall contain the URI of the created SM context resource.

The NF Service Consumer (e.g. AMF) shall store the association of the PDU Session ID and the SMF ID, and store the allocated EBI(s) associated to the PDU Session ID.

2b.
Same as step 2b of figure 5.2.2.2.1-1. Steps 3 to 4' are skipped in this case. 

* * * Next Change * * * *

5.2.2.3
Update SM Context service operation

5.2.2.3.1
General

The Update SM Context service operation shall be used to update an individual SM context and/or provide N1 or N2 SM information received from the UE or the AN, for a given PDU session, towards the SMF, or the V-SMF for HR roaming scenarios. 

It is used in the following procedures: 

-
PDU Session modification (see subclause 4.3.3 of 3GPP TS 23.502 [3]);

-
Activation or Deactivation of the User Plane connection of an existing PDU session, i.e. establishment or release of the N3 tunnel between the AN and serving CN (see subclause 5.6.8 of 3GPP TS 23.501 [2] and subclauses 4.2.3 and 4.2.6 of 3GPP TS 23.502 [3]);

-
Xn and N2 Handover procedures (see subclauses 4.9.1 of 3GPP TS 23.502 [3]);

-
Handover between 3GPP and untrusted non-3GPP access procedures (see subclause 4.9.2 of 3GPP TS 23.502 [3]); 

-
Inter-AMF change due to AMF planned maintenance or AMF failure (see subclause 5.21.2 of 3GPP TS 23.501 [2]), or inter-AMF mobility in CM-IDLE mode (see subclause 4.2.2.2 of 3GPP TS 23.502 [3]);

-
RAN Initiated QoS Flow Mobility (see subclause 4.14.1 of 3GPP TS 23.502 [3] and subclause 8.2.5 of 3GPP TS 38.413 [9]);

-
All procedures requiring to provide N1 or N2 SM information to the SMF, e.g. UE requested PDU Session Establishment procedure (see subclause 4.3.2.2 of 3GPP TS 23.502 [3]);

-
EPS to 5GS Idle mode mobility or handover using N26 interface (see subclause 4.11 of 3GPP TS 23.502 [3]);

-
5GS to EPS Handover using N26 interface (see subclause 4.11.1.2 of 3GPP TS 23.502 [3]).

The NF Service Consumer (e.g. AMF) shall update an individual SM context and/or provide N1 or N2 SM information to the SMF by using the HTTP POST method (modify custom operation) as shown in Figure 5.2.2.3.1-1.  
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Figure 5.2.2.3.1-1: SM context update

1.
The NF Service Consumer shall send a POST request to the resource representing the individual SM context resource in the SMF. The payload body of the POST request shall contain the modification instructions and/or the N1 or N2 SM information.

2a.
On success, "204 No Content" or "200 OK" shall be returned; in the latter case, the payload body of the POST response shall contain the representation describing the status of the request and/or N1 or N2 SM information. 
The SMF may indicate to the NF Service Consumer that it shall release EBI(s) that were assigned to the PDU session by including the releaseEbiList IE, e.g. when a QoS flow is released.

2b.
On failure, one of the HTTP status code listed in Table 6.1.3.3.3.2-3 shall be returned with. For a 4xx/5xx response, the message body shall contain an SmContextUpdateError structure, including:

-
a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.3.3.3.2-3;

-
N1 SM information, if the SMF needs and can return a response to the UE;  
-
N2 SM information, if the SMF needs and can return a response to the NG-RAN. 

* * * Next Change * * * *

5.2.2.3.2.2
Activation of User Plane connectivity of a PDU session 

The NF Service Consumer (e.g. AMF) shall request the SMF to activate the User Plane connection of an existing PDU session, i.e. establish the N3 tunnel between the 5G-AN and UPF, as follows.
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Figure 5.2.2.3.2.2-1: Activation of the User Plane connection of a PDU session

1.
The NF Service Consumer shall request the SMF to activate the user plane connection of the PDU session by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 

-
upCnxState attribute set to ACTIVATING; 

-
user location and access type associated to the PDU session, if modified; 

-
other information, if necessary. 

2a.
Upon receipt of such a request, if the SMF can proceed with activating the user plane connection of the PDU session (see subclause 4.2.3 of 3GPP TS 23.501 [2], the SMF shall set the upCnxState attribute to ACTIVATING and shall return a 200 OK response including the following information:

-
upCnxState attribute set to ACTIVATING; 

-
N2 SM information to request the 5G-AN to assign resources to the PDU session (see PDU Session Resource Setup procedure in subclause 8.2.1 of 3GPP TS 38.413 [9]), including 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). 

If the SMF finds the PDU session already activated when receiving the request in step 1, the SMF shall delete the N3 tunnel information and update the UPF accordingly (see step 8a of subclause 4.2.3.2 of 3GPP TS 23.502 [3]).

2b.
If the SMF cannot proceed with activating the user plane connection of the PDU session (e.g. if the PDU session corresponds to a PDU session of SSC mode 2 and the SMF decides to change the PDU Session Anchor), the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1. For a 4xx/5xx response, the SmContextUpdateError structure shall include the following additional information: 

-
upCnxState attribute set to DEACTIVATED.  

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: 

-
N2 SM information received from the 5G-AN, including the 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), if the 5G-AN succeeded in establishing resources for the PDU sessions; or

-
N2 SM information including the Cause of the failure, if resources failed to be established for the PDU sessions.  

Upon receipt of this request, the SMF shall:
-
update the UPF with the 5G-AN's F-TEID and set the upCnxState attribute to ACTIVATED, if the 5G-AN succeeded in establishing resources for the PDU sessions; or

-
consider that the activation of the UP connection has failed and set the upCnxState attribute to DEACTIVATED" otherwise. 

4.
The SMF shall then return a 200 OK response including the upCnxState attribute representing the final state of the user plane connection.

* * * Next Change * * * *

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:
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Figure 5.2.2.3.3-1: Xn handover

1.
The NF Service Consumer shall request the SMF to switch the downlink N3 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: 

-
N2 SM information received from the 5G-AN (see PDU Session Path Switch Request Transfer IE in subclause 9.3.1.21 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);

-
user location associated to the PDU session; 

-
other information, if necessary. 

2a.
Upon receipt of such a request, 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 PDU Session Path Switch Request Ack Transfer IE in subclause 9.3.1.22 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). 

2b.
Same as step 2b of figure 5.2.2.3.1-1. 

* * * Next Change * * * *

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, as follows. 
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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 to PREPARING;  

-

target user location (e.g. target TAI or target RAN ID); 

-
Target AMF ID, for a N2 handover with AMF change; 

-
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 Handover Preparation procedure in subclause 8.4.1 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 Target AMF ID, if received in the request, but the SMF shall still consider the AMF (previously) received in the amfId 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, including 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 including the Cause of the failure, if resources failed to be established for the PDU sessions.  

4a.
If the 5G-AN succeeded in establishing resources for the PDU sessions, the 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 containing DL forwarding tunnel information to be sent to the source 5G-AN by the AMF (see step 11f of subclause 4.9.1.3.2 of 3GPP TS 23.502 [3]). 

If indirect data forwarding applies, the SMF shall start an indirect data forwarding timer, to be used to release the resource of indirect data forwarding tunnel.

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.  

* * * Next Change * * * *

5.2.2.3.5.2
Handover of a PDU session without AMF change or with target AMF in same PLMN

In these scenarios, the same V-SMF is used before and after the handover.

The NF Service Consumer (e.g. AMF) shall request the SMF to handover an existing PDU session from 3GPP access to untrusted non-3GPP access, or vice-versa, as follows. 
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Figure 5.2.2.3.5.2-1: Handover between 3GPP and untrusted non-3GPP access

1.
The NF Service Consumer shall request the SMF to handover an existing PDU session from 3GPP access to untrusted non-3GPP access, or vice-versa, by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 

-
updating the anType attribute of the individual SM Context resource in the SMF to the target access type, i.e. to 3GPP_ACCESS or NON_3GPP_ACCESS;  

-
other information, if necessary. 

2a.
Upon receipt of such a request, if the SMF can proceed with handing over the PDU session to the target access type, the SMF shall return a 200 OK response including the following information:

-
FFS. 

2b.
If the SMF cannot proceed with handing over the PDU session to the target access type, the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1. For a 4xx/5xx response, the SmContextUpdateError structure shall include the following additional information: 

-
N1 SM Information to reject the UE request. 

* * * Next Change * * * *

5.2.2.3.6
Inter-AMF change or mobility

The NF Service Consumer (e.g. new AMF) shall inform the SMF that it has taken over the role of serving the UE (e.g. it has taken the responsibility of the signalling towards the UE), when so required by 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3], as follows. 
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Figure 5.2.2.3.6-1: Inter-AMF change or mobility

1.
The NF Service Consumer shall update the SMF with the new serving AMF, by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 

-
amfId set to the new serving AMF Id;  

-
other information, if necessary, e.g. to activate the user plane connection of the PDU session (see subclause 5.2.2.3.2.2). 

2a.
Upon receipt of such a request, if the SMF can proceed with the request, the SMF shall return a 200 OK response including the following information:

-
FFS. 

2b.
If the SMF cannot proceed with the request, the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1. 

* * * Next Change * * * *

5.2.2.3.7
RAN Initiated QoS Flow Mobility

The NF Service Consumer (e.g. AMF) shall request the SMF to transfer QoS flows to and from Secondary RAN node, or more generally, handle a NG-RAN PDU Session Resource Modify Indication, as follows:
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Figure 5.2.2.3.7-1: RAN Initiated QoS Flow Mobility

1.
The NF Service Consumer shall request the SMF to modify the PDU session, as requested by the NG-RAN, by sending a POST request, as specified in subclause 5.2.2.3.1, with the following information: 

-
N2 SM information received from the 5G-AN (see PDU Session Resource Modify Indication IE in subclause 9.3.1.19 of 3GPP TS 38.413 [9]), including the transport layer information for the QoS flows of this PDU session (i.e. 5G-AN's GTP-U F-TEIDs for downlink traffic);

-
other information, if necessary. 

2a.
Upon receipt of such a request, if the SMF can proceed with switching the QoS flows of the PDU session, the SMF shall return a 200 OK response including the following information:

-
N2 SM information (see PDU Session Resource Modify Confirm IE in subclause 9.3.1.20 of 3GPP TS 38.413 [9]), including the list of QoS flows which were modified successfully. 

2b.
If the SMF cannot proceed with switching the QoS flows of the PDU session, the SMF shall return an error response, , as specified for step 2b of figure 5.2.2.3.1-1. 

Editor's Note: It is FFS whether N2 SM Information will need to be passed in the 403 response message (it is FFS in TS 38.413 whether the Cause IE is sent in the PDU Session Modify Confirm IE).

* * * Next Change * * * *

5.2.2.3.8.2
EPS to 5GS Handover Preparation

The requirements specified in subclause 5.2.2.3.4.2 shall apply with the following modifications. 
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Figure 5.2.2.3.8.2-1: EPS to 5GS Handover Preparation

1.
Same as step 1 of Figure 5.2.2.2.3-1.

2a.
Same as step 2 of Figure 5.2.2.2.3-1.

2b. Same as step 2b of figure 5.2.2.3.1-1.

3.
Same as step 3 of Figure 5.2.2.3.4.2-1.

4a. 
Same as step 4 of Figure 5.2.2.3.4.2-1, with the following modifications:

The 200 OK response shall not include N2 SM information for DL forwarding tunnel setup, but shall additionally contain:  

-
the epsBearerSetup IE(s), containing the list of EPS bearer context(s) successfully handed over to the 5GS and the CN tunnel information for data forwarding, generated based on the list of accepted QFI(s) received from the 5G-RAN;  

4b.
 Same as step 2b of figure 5.2.2.3.1-1.

* * * Next Change * * * *

5.2.2.3.9
5GS to EPS Handover using N26 interface 

The NF Service Consumer (e.g. AMF) shall request the SMF to establish indirect data forwarding tunnels during a 5GS to EPS handover, as follows. 
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Figure 5.2.2.3.9-1: 5GS to EPS Handover using N26 interface (data forwarding tunnels setup)

1.
The NF Service Consumer shall send a POST request, as specified in subclause 5.2.2.3.1, with the following information: 

-
dataForwarding IE set to true; 

-
EPS bearer contexts received from the MME in the Forward Relocation Response.

2a.
Upon receipt of such a request, the SMF shall map the EPS bearers for Data Forwarding to the 5G QoS flows based on the association between the EPS bearer ID(s) and QFI(s) for the QoS flow(s), and shall return a 200 OK response including the following information:

-
N2 SM information providing the 5G-AN with the CN transport layer address and tunnel endpoint (i.e. UPF's GTP-U F-TEID) for Data Forwarding and the QoS flows for Data Forwarding for this PDU session.

2b.
If the SMF cannot proceed with the request, the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1. 

The NF Service Consumer (e.g. AMF) shall request the SMF to release indirect data forwarding tunnels, as follows. 
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Figure 5.2.2.3.9-2: 5GS to EPS Handover using N26 interface (data forwarding tunnels release)

1.
The NF Service Consumer shall send a POST request, as specified in subclause 5.2.2.3.1, with the following information: 

-
dataForwarding IE set to false. 

2a.
Upon receipt of such a request, the SMF shall release the resources used for indirect data forwarding, and shall return a 200 OK response including the following information:

-
dataForwarding IE set to false.

2b.
If the SMF cannot proceed with the request, the SMF shall return an error response, as specified for step 2b of figure 5.2.2.3.1-1. 

* * * Next Change * * * *

5.2.2.7
Create service operation

5.2.2.7.1
General

The Create service operation shall be used to create an individual PDU session in the H-SMF for HR roaming scenarios.

It is used in the following procedures: 

-
UE requested PDU Session Establishment (see subclause 4.3.2.2.2 of 3GPP TS 23.502 [3]);

-
EPS to 5GS Idle mode mobility or handover using N26 interface (see subclause 4.11 of 3GPP TS 23.502 [3]);-
EPS to 5GS mobility without N26 interface (see subclause 4.11.2.3 3GPP TS 23.502 [3]);

-
Handover of a PDU session between 3GPP access and non-3GPP access, when the target AMF does not know the SMF resource identifier of the SM context used by the source AMF, e.g. when the target AMF is not in the PLMN of the N3IWF (see subclause 4.9.2.3.2 of 3GPP TS 23.502 [3]); 

-
Handover from EPS to 5GC-N3IWF (see subclause 4.11.3.1 of 3GPP TS 23.502 [3]); 

-
Handover from EPC/ePDG to 5GS (see subclause 4.11.4.1 of 3GPP TS 23.502 [3]). 

The NF Service Consumer (e.g. V-SMF) shall create a PDU session by using the HTTP POST method as shown in Figure 5.2.2.7.1-1.  
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Figure 5.2.2.7.1-1: PDU session creation

1.
The NF Service Consumer shall send a POST request to the resource representing the PDU sessions collection resource of the H-SMF. The payload body of the POST request shall contain: 

-
a representation of the individual PDU session resource to be created; 

-
the Request Type IE, if it is received from the UE and if the request refers to an existing PDU session or an existing Emergency PDU session; the Request Type may be included otherwise;

-
the vsmfId IE identifying the serving SMF;

-
the vcnTunnelInfo; 

-
the anType;

-
a URI ({vsmfPduSessionUri}) representing the PDU session resource in the V-SMF, for possible use by the H-SMF to subsequently modify or release the PDU session. 

2a.
On success, "201 Created" shall be returned, the payload body of the POST response shall contain:

-
the representation describing the status of the request; 
-
the QoS flow(s) to establish for the PDU session;

-
the epsPdnCnxInfo IE and, for each EPS bearer, an epsBearerInfo IE, if the PDU session may be moved to EPS during its lifetime;   
-
the "Location" header containing the URI of the created resource. 
If the Request Type was received in the request and indicates this is a request for an existing PDU session or an existing emergency PDU session, the SMF shall identify the existing PDU session or emergency PDU session based on the DNN and PDU Session ID; in this case, the SMF shall not create a new PDU session or emergency PDU session but instead update the existing PDU session or emergency PDU session and provide the representation of the updated PDU session or emergency PDU session in the response to the NF Service Consumer.
The NF Service Consumer shall store any epsPdnCnxInfo and EPS bearer information received from the H-SMF. 

2b. 
On failure, or redirection during a UE requested PDU Session Establishment, one of the HTTP status code listed in Table 6.1.3.5.3.1-3 shall be returned. For a 4xx/5xx response, the message body shall contain a PduSessionCreateError structure, including:

-
a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.3.5.3.1-3;

-
the n1SmCause IE with the 5GSM cause that the H-SMF requires the V-SMF to return to the UE, if the request included n1SmInfoFromUe;  

-
n1SmInfoToUe with any information to be sent to the UE (in the PDU Session Establishment Reject).  

* * * Next Change * * * *

6.1.3.2.3.1
POST
This method creates an individual SM context resource in the SMF, or in V-SMF in HR roaming scenarios.

This method shall support the URI query parameters specified in table 6.1.3.2.3.1-1.

Table 6.1.3.2.3.1-1: URI query parameters supported by the POST method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	


This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and response codes specified in table 6.1.3.2.3.1-3.
Table 6.1.3.2.3.1-2: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	SmContextCreateData
	M
	1
	Representation of the SM context to be created in the SMF.


Table 6.1.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	SmContextCreatedData
	M
	1
	201 Created
	Successful creation of an SM context. 

	
	
	
	307 Temporary Redirect
	Temporary redirection, during a UE requested PDU Session Establishment. The response should include a Location header field containing a different URI.  

	
	
	
	308 Permanent Redirect
	Permanent redirection, during a UE requested PDU Session Establishment. The response should include a Location header field containing a different URI.   

	SmContextCreateError
	M
	1
	400 Bad Request
	The "cause" attribute shall be set to one of the following application error:

- INVALID_MSG_FORMAT

- MANDAT_IE_INCORRECT

- MANDAT_IE_MISSING

See table 6.1.7.3-1 for the description of these errors.

	SmContextCreateError
	M
	1
	403 Forbidden
	The "cause" attribute shall be set to one of the following application error:

- N1_SM_ERROR

- SNSSAI_DENIED

- DNN_DENIED

- PDUTYPE_DENIED

- SSC_DENIED

- SUBS_DENIED

- DNN_NOT_SUPPORTED

- PDUTYPE_NOT_SUPPORTED

- SSC_NOT_SUPPORTED

- HR_REQUIRED

- OUT_OF_LADN_SA

- UNSPECIFIED

See table 6.1.7.3-1 for the description of these errors.

	SmContextCreateError
	M
	1
	404 Not Found
	The "cause" attribute shall be set to one of the following application error:

- CONTEXT_NOT_FOUND

See table 6.1.7.3-1 for the description of these errors.

	SmContextCreateError
	M
	1
	500 Internal Server Error
	The "cause" attribute shall be set to one of the following application error:

- SYSTEM_FAILURE
- INSUFFIC_RES
- INSUFFIC_RES_SLICE

- INSUFFIC_RES_SLICE_DNN
See table 6.1.7.3-1 for the description of these errors.

	SmContextCreateError
	M
	1
	503 Service Unavailable
	The "cause" attribute shall be set to one of the following application error:

- DNN_CONGESTION
- NF_CONGESTION
See table 6.1.7.3-1 for the description of these errors.

	SmContextCreateError
	M
	1
	504 Gateway Timeout
	The "cause" attribute shall be set to one of the following application error:

- PEER_NOT_RESPONDING

- NETWORK_FAILURE
See table 6.1.7.3-1 for the description of these errors.


* * * Next Change * * * *

6.1.3.5.3.1
POST
This method creates an individual PDU session resource in the H-SMF.

This method shall support the URI query parameters specified in table 6.1.3.5.3.1-1.

Table 6.1.3.5.3.1-1: URI query parameters supported by the POST method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	


This method shall support the request data structures specified in table 6.1.3.5.3.1-2 and the response data structures and response codes specified in table 6.1.3.5.3.1-3.
Table 6.1.3.5.3.1-2: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	PduSessionCreateData
	M
	1
	Representation of the PDU session to be created in the H-SMF.


Table 6.1.3.5.3.1-3: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	PduSessionCreatedData
	M
	1
	201 Created
	Successful creation of a PDU session. 

	
	
	
	307 Temporary Redirect
	Temporary redirection, during a UE requested PDU Session Establishment. The response should include a Location header field containing a different URI.  

	
	
	
	308 Permanent Redirect
	Permanent redirection, during a UE requested PDU Session Establishment. The response should include a Location header field containing a different URI.   

	PduSessionCreateError
	M
	1
	400 Bad Request
	The "cause" attribute shall be set to one of the following application error:

- INVALID_MSG_FORMAT

- MANDAT_IE_INCORRECT

- MANDAT_IE_MISSING

See table 6.1.7.3-1 for the description of these errors.

	PduSessionCreateError
	M
	1
	403 Forbidden
	The "cause" attribute shall be set to one of the following application error:

- N1_SM_ERROR

- SNSSAI_DENIED

- DNN_DENIED

- PDUTYPE_DENIED

- SSC_DENIED

- SUBS_DENIED

- DNN_NOT_SUPPORTED

- PDUTYPE_NOT_SUPPORTED

- SSC_NOT_SUPPORTED

- UNSPECIFIED

See table 6.1.7.3-1 for the description of these errors.

	PduSessionCreateError
	M
	1
	404 Not Found
	The "cause" attribute shall be set to one of the following application error:

- CONTEXT_NOT_FOUND

See table 6.1.7.3-1 for the description of these errors.

	PduSessionCreateError
	M
	1
	500 Internal Server Error
	The "cause" attribute shall be set to one of the following application error:

- SYSTEM_FAILURE
- INSUFFIC_RES
- INSUFFIC_RES_SLICE

- INSUFFIC_RES_SLICE_DNN
See table 6.1.7.3-1 for the description of these errors.

	PduSessionCreateError
	M
	1
	503 Service Unavailable
	The "cause" attribute shall be set to one of the following application error:

- DNN_CONGESTION
- NF_CONGESTION
See table 6.1.7.3-1 for the description of these errors.

	PduSessionCreateError
	M
	1
	504 Gateway Timeout
	The "cause" attribute shall be set to one of the following application error:

- PEER_NOT_RESPONDING

- NETWORK_FAILURE
See table 6.1.7.3-1 for the description of these errors.


* * * Next Change * * * *

Annex A (normative):
OpenAPI specification

A.1
General 

 This Annex specifies the formal definition of the Nsmf_PDUSession service. It consists of OpenAPI 3.0.0 specifications, in YAML format.

A.2
Nsmf_PDUSession API

[…]

paths:

  /sm-contexts:

    post:

      summary:  Create SM Context 

      tags:

        - SM contexts collection

      operationId: PostSmContexts

      requestBody:

        description: representation of the SM context to be created in the SMF

        required: true

        content:

          multipart/related:

            schema:

              type: object

              properties: # Request parts

                jsonData:

                  $ref: '#/components/schemas/SmContextCreateData'

                binaryDataN1SmMessage:

                  type: string

                  format: binary

            encoding:

              jsonData:

                contentType:  application/json

              binaryDataN1SmMessage:

                contentType:  application/vnd.3gpp.5gnas

                headers:

                  Content-Id:

                    schema:

                      type: string

      callbacks:

        smContextStatusNotification:

          '{$request.body#/smContextStatusUri}':

            post:

              requestBody:  # contents of the callback message

                required: true

                content:

                  application/json:

                    schema:

                      $ref: '#/components/schemas/SmContextStatusNotification'

              responses:

                '204':

                  description: successful notification 

      responses:

        '201':

          description: successful creation of an SM context

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreatedData'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreatedData'

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string  
        '307':

          description: temporary redirect
        '308':

          description: permanent redirect

        '400':

          description: unsuccessful creation of an SM context - bad request

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

        '403':

          description: unsuccessful creation of an SM context - forbidden

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string 

        '404':

          description: unsuccessful creation of an SM context - not found

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string 

        '500':

          description: unsuccessful creation of an SM context - internal server error

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string 

        '503':

          description: unsuccessful creation of an SM context - service unavailable

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string               

        '504':

          description: unsuccessful creation of an SM context - gateway timeout

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string                      

        default:

          description: unexpected error

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/SmContextCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextCreateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string                      

[…]

  /sm-contexts/{smContextRef}/modify:  

    post:

      summary:  Update SM Context 

      tags:

        - Individual SM context

      operationId: UpdateSmContext

      parameters:

        - name: smContextRef

          in: path

          description:  SM context reference 

          required: true 

          schema:

            type: string 

      requestBody:

        description: representation of the updates to apply to the SM context

        required: true

        content:

          application/json: # message without binary body part 

            schema:

              $ref: '#/components/schemas/SmContextUpdateData'

          multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdateData'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string      

      responses:

        '200':

          description: successful update of an SM context with content in the response

          content:

            application/json: # message without binary body part

              schema:

                $ref: '#/components/schemas/SmContextUpdatedData'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdatedData'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string      

        '204':

          description: successful update of an SM context without content in the response

        '400':

          description: unsuccessful update of an SM context - bad request

          content:

            application/json: # message without binary body part

              schema:

                $ref: '#/components/schemas/SmContextUpdateError' 

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string        

        '403':

          description: unsuccessful update of an SM context - forbidden

          content:

            application/json: # message without binary body part

              schema:

                $ref: '#/components/schemas/SmContextUpdateError' 

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string                        

        '404':

          description: unsuccessful update of an SM context - not found

          content:

            application/json: # message without binary body part

              schema:

                $ref: '#/components/schemas/SmContextUpdateError' 

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string        

        '500':

          description: unsuccessful update of an SM context - Internal server error

          content:

            application/json: # message without binary body part

              schema:

                $ref: '#/components/schemas/SmContextUpdateError' 

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string        

        '503':

          description: unsuccessful update of an SM context - Service Unavailable

          content:

            application/json: # message without binary body part

              schema:

                $ref: '#/components/schemas/SmContextUpdateError' 

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string        

        default:

          description: unexpected error

          content:

            application/json: # message without binary body part

              schema:

                $ref: '#/components/schemas/SmContextUpdateError' 

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/SmContextUpdateError'

                  binaryDataN1SmMessage:

                    type: string

                    format: binary

                  binaryDataN2SmInformation:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmMessage:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string   

                binaryDataN2SmInformation:

                  contentType:  application/vnd.3gpp.ngap

                  headers:

                    Content-Id:

                      schema:

                        type: string        

[…]

  /pdu-sessions:

    post:

      summary:  Create  

      tags:

        - PDU sessions collection

      operationId: PostPduSessions

      requestBody:

        description: representation of the PDU session to be created in the H-SMF

        required: true

        content:

          application/json: # message without binary body part 

            schema:

              $ref: '#/components/schemas/PduSessionCreateData'

          multipart/related:  # message with binary body part(s)

            schema:

              type: object

              properties: # Request parts

                jsonData:

                  $ref: '#/components/schemas/PduSessionCreateData'

                binaryDataN1SmInfoFromUe:

                  type: string

                  format: binary

                binaryDataUnknownN1SmInfo:

                  type: string

                  format: binary

            encoding:

              jsonData:

                contentType:  application/json

              binaryDataN1SmInfoFromUe:

                contentType:  application/vnd.3gpp.5gnas

                headers:

                  Content-Id:

                    schema:

                      type: string  

              binaryDataUnknownN1SmInfo:

                contentType:  application/vnd.3gpp.5gnas

                headers:

                  Content-Id:

                    schema:

                      type: string  

      callbacks:

        statusNotification:

          '{$request.body#/vsmfPduSessionUri}':

            post:

              summary:  Notify Status  

              tags:

                - Individual PDU session (V-SMF)

              operationId: NotifyStatus

              requestBody:

                description: representation of the status notification

                required: true

                content:

                  application/json:

                    schema:

                      $ref: '#/components/schemas/StatusNotification'

              responses:

                '204':

                  description: successful notificationof the status change

                default:

                  description: unexpected error

                  content:

                    application/problem+json:

                     schema:

                      $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'    

        update:  

          '{$request.body#/vsmfPduSessionUri}/modify':

            post:

              summary:  Update (initiated by H-SMF)  

              tags:

                - Individual PDU session (V-SMF)

              operationId: ModifyPduSession

              requestBody:

                description: representation of updates to apply to the PDU session

                required: true

                content:

                  application/+json: # message without binary body part 

                    schema:

                      $ref: '#/components/schemas/VsmfUpdateData'

                  multipart/related:  # message with binary body part(s)

                    schema:

                      type: object

                      properties: # Request parts

                        jsonData:

                          $ref: '#/components/schemas/VsmfUpdateData'

                        binaryDataN1SmInfoToUe:

                          type: string

                          format: binary

                    encoding:

                      jsonData:

                        contentType:  application/json

                      binaryDataN1SmInfoToUe:

                        contentType:  application/vnd.3gpp.5gnas

                        headers:

                          Content-Id:

                            schema:

                              type: string  

              responses:

                '200':

                  description: successful update of a PDU session with content in the response

                  content:

                    application/json: # message without binary body part 

                      schema:

                        $ref: '#/components/schemas/VsmfUpdatedData'

                    multipart/related:  # message with binary body part(s)

                      schema:

                        type: object

                        properties: # Request parts

                          jsonData:

                            $ref: '#/components/schemas/VsmfUpdatedData'

                          binaryDataN1SmInfoFromUe:

                            type: string

                            format: binary

                          binaryDataUnknownN1SmInfo:

                            type: string

                            format: binary

                      encoding:

                        jsonData:

                          contentType:  application/json

                        binaryDataN1SmInfoFromUe:

                          contentType:  application/vnd.3gpp.5gnas

                          headers:

                            Content-Id:

                              schema:

                                type: string  

                        binaryDataUnknownN1SmInfo:

                          contentType:  application/vnd.3gpp.5gnas

                          headers:

                            Content-Id:

                              schema:

                                type: string  

                '204':

                  description: successful update of a PDU session without content in the response

                default:

                  description: unexpected error

                  content:

                    application/problem+json:

                      schema:

                        $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'

      responses:

        '201':

          description: successful creation of a PDU session

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreatedData'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreatedData'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  
        '307':

          description: temporary redirect
        '308':

          description: permanent redirect
        '400':

          description: unsuccessful creation of a PDU session - bad request

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreateError'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

        '403':

          description: unsuccessful creation of a PDU session - forbidden

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreateError'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

        '404':

          description: unsuccessful creation of a PDU session - not found

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreateError'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

        '500':

          description: unsuccessful creation of a PDU session - internal server error

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreateError'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

        '503':

          description: unsuccessful creation of a PDU session - service unavailable

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreateError'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

        '504':

          description: unsuccessful creation of a PDU session - gateway timeout

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreateError'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

        default:

          description: unexpected error

          content:

            application/json: # message without binary body part 

              schema:

                $ref: '#/components/schemas/PduSessionCreateError'

            multipart/related:  # message with binary body part(s)

              schema:

                type: object

                properties: # Request parts

                  jsonData:

                    $ref: '#/components/schemas/PduSessionCreateError'

                  binaryDataN1SmInfoToUe:

                    type: string

                    format: binary

              encoding:

                jsonData:

                  contentType:  application/json

                binaryDataN1SmInfoToUe:

                  contentType:  application/vnd.3gpp.5gnas

                  headers:

                    Content-Id:

                      schema:

                        type: string  

* * * End of Changes * * * *
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