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1. Introduction
<Introduction part (optional)>

2. Reason for Change
The contribution is aiming to add "Feature Negotiation" capability for Namf_Communication Service.
In principle, the feature negotiation shall be performed on the top-level resource, e.g. when creation of the top-level resource. For Namf_Communication Service, the main top-level resource "individual ueContext" will be initiated between AMFs during mobility procedures; for NF consumers other than AMF, the top-level resource "individual ueContext" is not created on demand. They are using the service operations on already existing "individual ueContext" resource. The only possibilities to perform feature negotiation between AMF and other NF consumers for Namf_Communication service are via resource custom methods.

The most commonly used resource custom methods provided by AMF is N2N2MessageTransfer service operation, which could be used by multiple other network functions, like SMF, UDM, CBCF, GMLC, etc. This contribution recommends perform feature negotiation between AMF and other NFs via the N1N2MessageTransfer (UE specific or non-UE specific).

In 3GPP TS 29.518 v1.0.0, 204 No content is returned for successful flow of N1N2MessageTransfer service operations. To be able to perform the feature negotiation, a "supportedFeatures" within response body is required. In this case, 200 OK is suggested for successful N1N2MessageTransfer, in order to carry a payload to the NF consumers.

A feature negotiation is achieved by carry "supportedFeatures" attribute with bit coded octet strings format, as described in 3GPP TS 29.571.

Data models for UeContextTransfer and CreateUEContext are covered in other pCRs.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.518 v1.0.0.
* * * First Change * * * *

5.2.2.7.2
UE Specific N1N2MessageTransfer Operation

The NF Service Consumer may invoke the service operation by using HTTP method POST, to request the AMF to transfer N1 and/or N2 information for a UE and/or 5G-AN, with the following URI: 

"{apiRoot}/namf_comm/v1/ue-contexts/{ueContextId}/n1-n2-messages" where the ueContextId is composed by supi-{supi} or pei.{pei}.

NOTE 1:
The Prefix supi- allows the receiver knowing which identifier, e.g. 5g_guti, supi, pei, is used to identify the UE context.

NOTE 2:
It is assumed there is a collection of n1-n2-messages, to be created in the AMF, to contain sub-resources for each received N1 and/or N2 information included in the POST request.
The NF may include the following information in the HTTP Request message body:

-
SUPI 
-
PDU Session ID 
-
N2 SM information (PDU Session ID, QoS profile, CN N3 Tunnel Info, S-NSSAI)

-
N1 SM information

-
N1 Message Container (e.g LPP message, SMS)

-
N2 Information Container (e.g NRPPa message)

-
Priority
-
Paging Policy Indication
-
Notification URL (used for receiving Paging Failure Indication)

-
RAT and/or AN type for the PDU Session

Editor's Note:
Including possible additional parameters is FFS.
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Figure 5.2.2.7.2-1 N1N2MessageTransfer for UE related signaling
1.
The NF Service Consumer may send a POST, PUT or PATCH request to transfer N1 and N2 information. The NF Service Consumer may include a N1N2MessageTransfer Notification URL to AMF in the request message.

2.
If the request is accepted, the AMF shall create a sub-resource with a new unique resource id and return the URI of the created sub-resource in "Location" header in response with the status code 200 OK and N1N2MessageTransferRspData object in payload.
Editor's Note:
It is FFS on how to handle the HTTP request reattempts.

5.2.2.7.3
When the UE is in CM-IDLE

When the N1N2MessageTransfer service operation is invoked by a NF Service Consumer for a UE in CM-IDLE state, the AMF shall:

-
respond with the status code 204 if the asynchronous type communication is invoked and hence the UE is not paged, update the UE context and store N1 and/or N2 information and initiate communication with the UE and/or 5G-AN when the UE becomes reachable;

-
respond with the status code 200 if the paging is issued, with a response body that carries a cause "attempting to reach UE" as specified in subclause 4.2.3.3 and 5.2.2.2.7 of 3GPP TS 23.502 [3]. The AMF:
-
shall store the N1 and/or N2 information and, when the UE responds with a Service Request, shall initiate communication with the UE and/or 5G-AN using the stored N1 and/or N2 information;

-
shall notify the NF which invoked the service operation and if the Notification URL is provided, when the AMF determines that the paging has failed. The N1N2MessageTransfer request resource URI returned in the service operation response shall be included in the notification, e.g:

"{apiRoot}/namf-comm/v1/ue-contexts/{ueContextId}/n1-n2-messages/{n1N2MessageId}"
Editor's Note: Whether to return 200 OK or 201 Created for this case is FFS. The AMF stores the N1/N2 information and hence is creating a sub-resource and provides in the Location header of the response the URI "{apiRoot}/namf-comm/v1/ue-contexts/{ueContextId}/n1-n2-messages/{n1N2MessageId}". So 201 Created is also appropriate here.
-
respond with the status code 504 if the paging is not performed, together with a Cause code included in the message body to indicate the detail of failure, e.g. UE is not reachable for paging, or UE is not reachable for paging just for the NF which invoked the service operation, or UE is in a Non-allowed area while the Priority included does not indicate a regulatory prioritized service, or UE is currently involved in an AMF relocation procedure.
5.2.2.7.4
Obtaining Non UE Associated Network Assistance Data Procedure

When the N1N2MessageTransfer service operation is invoked by a NF Service Consumer for transferring non UE associated N2 information for obtaining the network assistance data, the NF Service Consumer shall use the HTTP POST method, to request the AMF to transfer the N2 information towards the 5G-AN, with the following URI: 

"{apiRoot}/namf_comm/v1/non-ue-n2-messages/transfer".
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Figure 5.2.2.7.4-1 N1N2MessageTransfer for Non UE related signaling
1. The NF Service Consumer (e.g LMF) initiates the custom operation for non UE associated N2 message transfer by issuing a POST request on the "{apiRoot}/namf_comm/v1/non-ue-n2-messages/transfer" URI. The POST request body shall carry the N2 information to be transferred together with the NG RAN node identifier(s) to which the transfer needs to be initiated. The POST request body shall also contain a callback URI of the NF Service Consumer, which is used by the AMF to later notify the NF Service Consumer when a non UE N2 message of class (e.g NRPPa) that is requested to be transferred is received.

2. The AMF shall transfer the non UE associated N2 information towards the 5G-AN and shall respond to the NF Service Consumer with:

-
a 200 OK status code with N2InformationTransferRspData, if the N2 information is transferred to the 5G-AN;
* * * Next Change * * * *

6.1.3.5.4.2
Operation: transfer
6.1.3.5.4.2.1
Description

The {resourceUri}/transfer custom operation is used to initiate a non UE associated N2 information transfer to the identified 5G-AN nodes. This custom operation uses the HTTP POST method.
6.1.3.5.4.2.2
Operation Definition

This custom operation allows the NF Service Consumer to request the AMF to transfer an N2 information to the requested 5G-AN. 
This operation shall support the request data structures specified in table 6.1.3.5.4.2.2-1 and the response data structure and response codes specified in table 6.1.3.5.4.2.2-2.
Table 6.1.3.5.4.2.2-1: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	RequestedN2InformationTransfer
	M
	1
	Representation of the data to be sent to the 5G-AN node by the AMF. Includes the N2 message information and the 5G AN Id.


Table 6.1.3.5.4.2.2-2: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	N2InformationTransferRspData
	M
	1
	200 OK
	Indicates a successful delivery of N1 Information to the AN as requested.


* * * Next Change * * * *

6.1.3.10.3.1
POST

This method initiates a N1 message and/or N2 message transfer at the AMF and may create a resource to store the N1 message if the UE is not reachable or if the UE is paged. 
This method shall support the request data structures specified in table 6.1.3.10.3.1-2 and the response data structures and response codes specified in table 6.1.3.3.3.1-3.

Table 6.1.3.10.3.1-1: Data structures supported by the POST Request Body on this resource 

	Data type
	P
	Cardinality
	Description

	N1N2MessageData
	M
	1
	This contains:

- N1 message, if the NF Service Consumer requests to transfer an N1 message to the UE or;

- N2 information, if the NF Service Consumer requests to transfer an N2 information to the 5G-AN or;

- both, if the NF Service Consumer requests to transfer both an N1 message to the UE and an N2 information to the 5G-AN.


Table 6.1.3.3.3.1-3: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	
	
	
	
	


	N1N2MessageTransferRspData
	M
	1
	200 OK
	This represents the case when the AMF pages the UE. The AMF shall store the N1/N2 message information until the UE responds to paging, and the HTTP response shall include a "Location" HTTP header that contains the resource URI of the created resource.

	N1N2MessageTransferRspData
	M
	1
	504 Gateway Timeout
	This represents the case where the UE is not reachable at the AMF and the AMF is unable to page the UE.


* * * Next Change * * * *

6.1.6
Data Model

6.1.6.1
General

This subclause specifies the application data model supported by the API.

Table 6.1.6.1-1 specifies the data types defined for the Namf_Communication service based interface protocol.

Table 6.1.6.1-1: Namf_Communication specific Data Types

	Data type
	Section defined
	Description

	SubscriptionData
	6.1.6.2.2
	Information within AMFStatusChangeSubscribe

	AmfStatusChangeNotification
	6.1.6.2.3
	Information within AMFStatusChangeNotify

	AmfStatusInfo
	6.1.6.2.4
	Information within AMFStatusChangeNotify

	AssignEbiData
	6.1.6.2.5
	Represents information needed for AMF to assign EBIs.

	AssignedEbiData
	6.1.6.2.6
	Represents successful assignment of EBI(s).

	AssignEbiFailed
	6.1.6.2.7
	Represents failed assignment of EBI(s)

	SingleAssignedEbi
	6.1.6.2.8
	Represents an assigned EBI

	UEContextRelease
	6.1.6.2.9
	Information within ReleaseUeContext

	RequestedN2InformationTransfer
	6.1.6.2.10
	N2 information requested to be transferred to 5G AN.

	NonUeN2InfoSubscriptionCreateData
	6.1.6.2.11
	Subscription information for non UE specific N2 information notification.

	NonUeN2InfoSubscriptionCreatedData
	6.1.6.2.12
	The created subscription for non UE specific N2 information notification.

	UeN1N2InfoSubscriptionCreateData
	6.1.6.2.13
	Subscription information for UE specific N1 and/or N2 information notification.

	UeN1N2InfoSubscriptionCreatedData
	6.1.6.2.14
	The created subscription for UE specific N1 and/or N2 information notification.

	N2InformationNotification
	6.1.6.2.15
	N2 information for notification.

	N2InfoContainer
	6.1.6.2.16
	N2 information container.

	N1MessageNotification
	6.1.6.2.17
	N1 message notification data structure.

	N1MessageContainer
	6.1.6.2.18
	N1 Message Container

	N1N2MessageData
	6.1.6.2.19
	N1/N2 message container

	N1N2MessageTransferRspData
	6.1.6.2.20
	N1/N2 message transfer response

	RegistrationContextContainer
	6.1.6.2.21
	Registration Context Container used to send the UE context information, N1 message from UE, AN address etc during Registration with AMF re-allocation procedure.

	AreaOfValidity
	6.1.6.2.22
	Area of validity information for N2 information transfer

	RefToBinaryData
	6.1.6.2.23
	Cross-Reference to binary data encoded within a binary body part in an HTTP multipart message.

	AmfUpdateUeContext
	6.1.6.2.24
	Represents modifications for a UE Context resource to be updated.

	AmfUpdatedUeContext
	6.1.6.2.25
	Represents a modification is successfully applied on a UE Context resource

	UeContext
	6.1.6.2.26
	Represents an individual ueContext resource

	UeContextCreateData
	6.1.6.2.x
	Indicates a request to create an individual ueContext resource

	UeContextCreatedData
	6.1.6.2.y
	Indicates a successful creation of an individual ueContext resource

	N2InformationTransferRspData
	6.1.6.2.z
	Indicates a successful delivery of N2 Information to the AN.

	EpsBearerId
	6.1.6.3.2
	EPS Bearer Identifier

	NgApCause
	6.1.6.3.2
	Represents the NG AP cause code values

	CellId
	6.1.6.3.2
	Cell Identifier

	NgRanIdentifier
	6.1.6.3.2
	Represents the identifier of the NG RAN node

	LCSCorelationID
	6.1.6.3.2
	Represents the co-relation identifier used between AMF and LMF for LCS procedures.

	StatusChange
	6.1.6.3.3
	

	N2InformationClass
	6.1.6.3.4
	

	N1MessageClass
	6.1.6.3.5
	

	N1N2MessageTransferCause
	6.1.6.3.6
	

	UeContextTransferStatus
	6.1.6.3.7
	Describes the status of an individual ueContext resource in UE Context Transfer procedures

	N2InformaitonTransferResult
	6.1.6.3.x
	Describes the result of N2 information transfer by AMF to the AN.


Table 6.1.6.1-2 specifies data types re-used by the Namf service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Namf service based interface. 

Table 6.1.6.1-2: Namf re-used Data Types

	Data type
	Reference
	Comments

	SingleNssai
	3GPP TS 29.571 [6]
	

	Arp
	3GPP TS 29.571 [6]
	

	PduSesisonId
	3GPP TS 29.571 [6]
	

	Guami
	3GPP TS 29.571 [6]
	Globally Unique AMF Identifier

	AmfName
	3GPP TS 29.571 [6]
	The name of the AMF

	Supi
	3GPP TS 29.571 [6]
	Subscription Permanent Identifier

	IndicationFlags
	3GPP TS 29.502 [16]
	Indication Flags

	Cause
	3GPP TS 29.571 [6]
	5G-AN Cause

	ProblemDetails
	3GPP TS 29.571 [6]
	Detailed problems in failure case

	supportedFeatures
	3GPP TS 29.571 [6]
	Supported Features

	TimeZone
	3GPP TS 29.571 [6]
	

	UserLocation
	3GPP TS 29.571 [6]
	

	AccessType
	3GPP TS 29.571 [6]
	

	AllowedNSSAI
	3GPP TS 29.531 [18]
	

	NfInstanceId
	3GPP TS 29.571 [6]
	

	Uri
	3GPP TS 29.571 [6]
	


* * * Next Change * * * *

6.1.6.2.19
Type: N1N2MessageData
Table 6.1.6.2.19-1: Definition of type N1N2MessageData
	Attribute name
	Data type
	P
	Cardinality
	Description

	n1MessageContainer
	N1MessageContainer
	C
	0..1
	This IE shall be included if a N1 message needs to be transferred..

	n2InfoContainer
	N2InfoContainer
	C
	0..1
	This IE shall be included if a N2 information needs to be transferred.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in subclause 6.1.x is supported. 


Editor's Note: The parameters last message indication, Session ID, AN Type, Paging Policy Indication, ARP, Area of validity for the N2 information, 5QI as specified in TS 23.502 need to be further defined.
6.1.6.2.20
Type: N1N2MessageTransferRspData
Table 6.1.6.2.20-1: Definition of type N1N2MessageTransferRspData

	Attribute name
	Data type
	P
	Cardinality
	Description

	cause
	N1N2MessageTransferCause
	M
	1
	This IE shall provide the result of the N1/N2 message transfer processing at the AMF.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in subclause 6.1.x is supported. 


* * * Next Change * * * *

6.1.6.2.10
Type: RequestedN2InformationTransfer
Table 6.1.6.2.10-1: Definition of type RequestedN2InformationTransfer

	Attribute name
	Data type
	P
	Cardinality
	Description

	tai
	Tai
	C
	0..N
	This IE shall be included if the N2 information needs to be sent to the 5G-AN nodes that serve the list of tracking areas provided.

	cellId
	CellId
	C
	0..N
	This IE shall be included if the N2 information needs to be sent to the 5G-AN nodes that correspond to the list of cell Ids provided.

	nwIwf
	NfInstanceId
	C
	0..1
	This IE shall be included if the N2 information needs to be sent to an N3IWF.

	ngRanId
	NgRanIdentifier
	C
	0..N
	This IE shall be included if the N2 information needs to be sent to the list of NG RAN nodes provided.

	n2Information
	N2InfoContainer
	M
	1
	This IE represents the information to be sent on the N2 interface to the identified 5G-AN node.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in subclause 6.1.x is supported. 


* * Next Change * * * *

6.1.6.2.x
Type: N2InformationTransferRspData
Table 6.1.6.2.x-1: Definition of type N1N2MessageTransferRspData

	Attribute name
	Data type
	P
	Cardinality
	Description

	result
	N2InformaitonTransferResult
	M
	1
	This IE shall provide the result of the N2 inforamiton transfer processing at the AMF.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in subclause 6.1.x is supported. 


* * * Next Change * * * *

6.1.6.3.6
Enumeration: N1N2MessageTransferCause
Table 6.1.6.3.6-1: Enumeration N1N2MessageTransferCause
	Enumeration value
	Description

	ATTEMPTING_TO_REACH_UE
	This cause code represents the case where the AMF has initiated paging to reach the UE in order to deliver the N1 message.

	N1_N2_TRANSFER_INITIATED
	This cause code represents the case where the AMF has initiated the N1/N2 message transfer towards the UE and/or the AN.

	UE_NOT_REACHABLE
	This cause code represents the case where the AMF is unable to page the UE as the UE is not reachable.

	N1_N2_TRANSFERRED
	This cause code represents the case where the AMF has completed the N1/N2 message transfer towards the UE and/or the AN.


* * * Next Change * * * *

6.1.6.3.y
Enumeration: N2InformaitonTransferResult
Table 6.1.6.3.y-1: Enumeration N2InformaitonTransferResult
	Enumeration value
	Description

	N2_INFO_TRANSFERRED
	This cause code represents the case where the AMF has completed the N2 information transfer towards the AN.


* * * Next Change * * * *


6.1.x
Feature Negotiation

The feature negotiation mechanism specified in subclause 6.6 of 3GPP TS 29.500 [4] shall be used to negotiate the optional features applicable between the AMF and the NF Service Consumer, for the Namf_Communication service, if any. 

The NF Service Consumer shall indicate the optional features it supports for the Namf_Communication service, if any, by including the supportedFeatures attribute in payload of the HTTP Request Message for following service operations:

· N1N2MessgeTransfer, as specified in subclause 5.2.2.7;

· UeContextTransfer, as specified in subclause 5.2.2.2;

· CreateUEContext, as specified in subclause 5.2.2.12

The AMF shall determine the supported features for the service operations as specified in subclause 6.6 of 3GPP TS 29.500 [4] and shall indicate the supported features by including the supportedFeatures attribute in payload of the HTTP response for the service operation.

The syntax of the supportedFeatures attribute is defined in subclause 5.2.2 of 3GPP TS 29.571 [13]. 

The following features are defined for the Namf_Communication service. 

Table 6.1.8-1: Features of supportedFeatures attribute used by Namf_Communication service
	Feature Number
	Feature
	M/O
	Description

	
	
	
	 

	Feature number: The order number of the feature within the supportedFeatures attribute (starting with 1).

Feature: A short name that can be used to refer to the bit and to the feature.

M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O"). 

Description: A clear textual description of the feature.


* * * End of Changes * * * *
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