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1. Reason for Change
TS 23.502 has defined a new service operation Nsmf_PDUSession_ContextRequest in subclause 5.2.8.2.10, for use by the AMF to retrieve the mapped EPS bearer contexts during idle mode and connected mode mobility from 5GS to EPS using the N26 interface.
This pCR defines the corresponding stage 3 protocol for this service operation.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 29.502 v0.3.0.
* * * First Change * * * *

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;
-
Query 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.
	Request/Response
	AMF

	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 
	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

	Query SM Context 
	Query an SM context of a PDU session from SMF, or from V-SMF in HR roaming scenarios.
	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 
	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


Editor's note: It is FFS whether the Nsmf_PDUSession_ContextRequest service operation specified in subclause 5.2.8.2.10 of TS 23.502 (called "Query SM Context" in the table above) needs to be supported by the V-SMF or the H-SMF in HR roaming scenarios. Step 2 of subclause 4.11.1.2.1 (handover from 5GS to EPS) depicts this service operation up to the PGW-C/SMF, but step 13 of subclause 4.3.2.2.2 (PDU session establishment for HR roaming) indicates that H-SMF returns to the V-SMF "information needed by V-SMF in case of EPS interworking such as the PDN Connection Type"). 
* * * Next Change * * * *

5.2.2.6
Query SM Context service operation

5.2.2.6.1
General

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

It is used in the following procedures: 

-
5GS to EPS handover using N26 interface (see subclause 4.11.1.2.1 of 3GPP TS 23.502 [3]), for PDU sessions associated with 3GPP access; 

-
5GS to EPS Idle mode mobility using N26 interface (see subclause 4.11.1.3.2 of 3GPP TS 23.502 [3]), for PDU sessions associated with 3GPP access.
The NF Service Consumer (e.g. AMF) shall query an SM context by using the HTTP "query" custom operation as shown in Figure 5.2.2.6.1-1.  
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Figure 5.2.2.6.1-1: SM context query
1.
The NF Service Consumer shall send a POST request to the resource representing the SM context to be queried. The payload body of the POST request shall contain the query parameters, e.g. the target MME capabilities when available to allow the SMF to determine whether to include EPS bearer contexts for non-IP PDN type or not.

2.
On success, "200 OK" shall be returned; the payload body of the POST response shall contain a representation of the SM Context including the mapped EPS bearer contexts. If the target MME supports the non-IP PDN type, the SMF shall return, for a PDU session with PDU session type "Ethernet" or "Unstructured", an EPS bearer context with the "non-IP" PDN type.

On failure, if the target MME capabilities do not allow to support the corresponding PDU session, "406 Not Acceptable" shall be returned; the payload body of the POST response shall contain information that the request could not be accepted due to the target MME capabilities.
Editor's note: Once clear guidance is specified in TS 29.501 on when to use GET vs a custom operation for reading/querying a resource, whether to use a GET or a custom operation for this service operation will be reconsidered.
* * * 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]). 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; it shall also contain 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. 

2.
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 contain the URI of the created resource. 

5.2.2.8
Update service operation

5.2.2.8.1
General

The Update service operation shall be used in HR roaming scenarios to: 

-
update an individual PDU session in the H-SMF and/or provide the H-SMF with information received by the V-SMF in N1 SM signalling from the UE; 

-
update an individual PDU session in the V-SMF and/or provide information necessary for the V-SMF to send N1 SM signalling to the UE.

It is invoked by the V-SMF in the following procedures: 

-
UE or visited network requested PDU Session modification (see subclause 4.3.3.3 of 3GPP TS 23.502 [3]);

-
UE or visited network requested PDU Session release (see subclause 4.3.4.3 of 3GPP TS 23.502 [3;

-
All procedures requiring to provide the H-SMF with information received by the V-SMF in N1 SM signalling from the UE to the H-SMF, e.g. UE requested PDU Session release procedure (see subclause 4.3.4.3 of 3GPP TS 23.502 [3]).

It is invoked by the H-SMF in the following procedures: 

-
Home network requested PDU Session modification (see subclause 4.3.3.3 of 3GPP TS 23.502 [3]);

-
All procedures requiring to provide information necessary for the V-SMF to send N1 SM signalling to the UE, e.g. home network requested PDU Session release procedure (see subclause 4.3.4.3 of 3GPP TS 23.502 [3]).
5.2.2.8.2
 Update service operation towards H-SMF

The NF Service Consumer (e.g. V-SMF) shall update a PDU session in the H-SMF and/or provide the H-SMF with information received by the V-SMF in N1 SM signalling from the UE, by using the HTTP PATCH method as shown in Figure 5.2.2.8.2-1.  
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Figure 5.2.2.8.2-1: Pdu session update towards H-SMF
1.
The NF Service Consumer shall send a PATCH request to the resource representing the individual PDU session resource in the H-SMF. The payload body of the PATCH request shall contain the modification instructions and/or the information received by the V-SMF in N1 signalling from the UE.

2.
On success, "204 No Content" or "200 OK" shall be returned; in the latter case, the payload body of the PATCH response shall contain the representation describing the status of the request and/or information necessary for the V-SMF to send N1 SM signalling to the UE. 

On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the PATCH response body

Editor's Note: failure scenarios are FFS.

5.2.2.8.3
 Update service operation towards V-SMF

The NF Service Consumer (e.g. H-SMF) shall update a PDU session in the V-SMF and/or provide information necessary for the V-SMF to send N1 SM signalling to the UE, by using the HTTP "modify" custom operation as shown in Figure 5.2.2.8.3-1.  
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Figure 5.2.2.8.3-1: Pdu session update towards V-SMF
1.
The NF Service Consumer shall send a POST request to the resource representing the individual PDU session resource in the V-SMF. The payload body of the POST request shall contain the modification instructions and/or the information necessary for the V-SMF to send N1 SM signalling to the UE.

2.
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 information received by the V-SMF in N1 signalling from the UE. 

On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body

Editor's Note: Detailed description of H-SMF initiated QoS modification (including creation, modification and release of QoS flows) is FFS. Failure scenarios are FFS.

Editor's Note: It is FFS whether the PATCH method can be used for the PDU session update towards the V-SMF.

5.2.2.9
Release service operation

5.2.2.9.1
General

The Release service operation shall be used to request an immediate and unconditional deletion of an invidual PDU session resource in the H-SMF, in HR roaming scenarios.

It is invoked by the V-SMF in the following procedures: 

-
UE initiated Deregistration (see subclause 4.2.2.3.2 of 3GPP TS 23.502 [3]);

-
Network initiated Deregistration (see subclause 4.2.2.3.2 of 3GPP TS 23.502 [3]), e.g. AMF initiated deregistration;

-
visited network requested PDU Session release (see subclause 4.3.4.3 of 3GPP TS 23.502 [3]), e.g. AMF initiated release when there is a mismatch of the PDU session status between the UE and the AMF.

The NF Service Consumer (e.g. V-SMF) shall release a PDU session in the H-SMF by using the HTTP "release" custom operation as shown in Figure 5.2.2.9.1-1.  
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Figure 5.2.2.9.1-1: Pdu session release
1.
The NF Service Consumer shall send a POST request to the resource representing the individual PDU session resource in the H-SMF. The payload body of the POST request shall contain any data that needs to be passed to the H-SMF.

2.
On success, the H-SMF shall return either: 

-
"204 No Content" with an empty payload body in the POST response, if no data needs to be returned to the NF Service Consumer; or 

-
"200 OK" with the data to be returned to the NF Service Consumer in the payload body in the POST response. 
Editor's Note: failure scenarios are FFS.

5.2.2.10
Notify Status service operation

5.2.2.10.1
General

The Notify Status service operation shall be used to notify the NF Service Consumer about the status of a PDU session (e.g. when the PDU session is released), in HR roaming scenarios.

It is used in the following procedures: 

-
Home network requested PDU Session release (see subclause 4.3.4.3 of 3GPP TS 23.502 [3]), e.g. H-SMF initiated release.

The H-SMF shall notify the NF Service Consumer (e.g. V-SMF) by using the HTTP POST method as shown in Figure 5.2.2.10-1.  
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Figure 5.2.2.10-1: PDU session status notification
1.
The H-SMF shall send a POST request to the resource representing the individual PDU session resource in the V-SMF. The payload body of the POST request shall contain the notification payload, with the status information.

2.
On success, "204 No Content" shall be returned and the payload body of the POST response shall be empty.
Editor's Note: Failure scenarios are FFS.
* * * Next Change * * * *

6.1.3
Resources 

6.1.3.1
Overview

Figure 6.1.3.1-1 describes the resource URI structure of the Nsmf_PDUSession API. 


[image: image7.emf]//{apiRoot}/nsmf-pdusession/v1

/sm-contexts

/{smContextRef}

/pdu-sessions

/{pduSessiontRef}


Figure 6.1.3.1-1: Resource URI structure of the Nsmf_PDUSession API

Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.1.3.1-1: Resources and methods overview

	Resource name
	Resource URI
	HTTP method or custom operation
	Description
(service operation)

	SM contexts

collection
	{apiRoot}/nsmf-pdusession/v1/sm-contexts
	POST
	Create SM Context 

	Individual SM context
	{apiRoot}/nsmf-pdusession/v1/sm-contexts/{smContextRef}
	PATCH
	Update SM Context 

	
	{apiRoot}/ nsmf_pdusession/v1/sm-contexts/{smContextRef}/release
	release

(POST)


	Release SM Context

	
	{apiRoot}/ nsmf_pdusession/v1/sm-contexts/{smContextRef}/query
	query (POST)
	Query SM Context 

	SM context status notification callback
	{smContextStatusUri} 
(NF Service Consumer provided callback reference)
	POST
	Notify SM Context Status

	PDU sessions collection 

(H-SMF)
	{apiRoot}/nsmf-pdusession/v1/pdu-sessions
	POST
	Create 

	Individual PDU session
(H-SMF)
	{apiRoot}/nsmf-pdusession/v1/pdu-sessions/{pduSessionRef}
	PATCH
	Update 
(initiated by V-SMF)

	
	{apiRoot}/nsmf-pdusession/v1/pdu-sessions/{pduSessionRef}/release
	release

(POST)
	Release

	Individual PDU session

(V-SMF)
	{vsmfPduSessionUri}/modify


	modify

(POST)
	Update
(initiated by H-SMF)

	
	{vsmfPduSessionUri}
	POST
	Notify Status


Editor's Note:
 potential additional methods, e.g. GET method for testing or debugging, are FFS.

* * * Next Change * * * *

6.1.3.3.4
Resource Custom Operations

6.1.3.3.4.1
Overview
Table 6.1.3.3.4.1-1: Custom operations
	Custom operaration URI
	Mapped HTTP method
	Description

	{resourceUri}/release
	POST
	Release SM Context service operation.

	{resourceUri}/query
	POST
	Query SM Context service operation


6.1.3.3.4.3
Operation: query
6.1.3.3.4.3.1
Description

6.1.3.3.4.3.2
Operation Definition

This custom operation queries an individual SM context resource from the SMF, or from the V-SMF in HR roaming scenario. 
This operation shall support the request data structures specified in table 6.1.3.3.4.3.2-1 and the response data structure and response codes specified in table 6.1.3.3.4.3.2-2.
Table 6.1.3.3.4.3.2-1: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	SmContextQueryData
	M
	1
	Query parameters, e.g. target MME capabilities.


Table 6.1.3.3.4.3.2-2: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	SmContextQueriedData
	C
	0..1
	200 OK
	This case represents a successful query of the SM context, when the SMF returns the queried information in the response.

	ProblemDetails
	C
	0..1
	406 Not Acceptable
	This case represents an unsuccessful query of an SM context, when the target MME capabilities do not allow to support the corresponding PDU session.


* * * Next Change * * * *

6.1.6.2.x
Type: SMContextQueryData

Table 6.1.6.2.x-1: Definition of type SmContextQueryData

	Attribute name
	Data type
	P
	Cardinality
	Description

	targetMmeCapabilities
	TargetMmeCapabilities
	C
	1
	This IE shall be present if it is available. When present, it shall contain the target MME capabilities.

	FFS
	
	
	
	


6.1.6.2.y
Type: SMContextQueriedData

Table 6.1.6.2.y-1: Definition of type SmContextQueriedData

	Attribute name
	Data type
	P
	Cardinality
	Description

	ueEpsPdnConnection
	UeEpsPdnConnection
	1
	M
	This IE shall contain an MME/SGSN UE EPS PDN Connection including the mapped EPS bearer context(s).


Editor's note: The encoding of the UeEpsPdnConnection is FFS, e.g. whether to define it as a transparent container for the AMF or instead as individual json attributes.
6.1.6.2.z
Type: TargetMmeCapabilities
Table 6.1.6.2.z-1: Definition of type TargetMmeCapabilities
	Attribute name
	Data type
	P
	Cardinality
	Description

	nonIp
	boolean
	O
	0..1
	This IE shall be present if non-IP PDN type is supported.


* * * End of Changes * * * *
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