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* * * * Begin of Change * * * *
[bookmark: _Toc11343868]5.2.x	IPX security information list exchange Procedure
The initiating SEPP shall initiate an IPX security information list exchange procedure towards the responding SEPP to exchange the IPX security information lists that contain information on IPX public keys or certificates that are needed to verify IPX modifications at the receiving SEPP as specified in clause 13.2.2.2 of 3GPP TS 33.501 [6]. The procedure is described in Figure 5.2.x-1 below.



Figure 5.2.x-1: IPX security information list exchange procedure
1.	The initiating SEPP issues a HTTP POST request towards the responding SEPP with the request body containing the "IpxSecExchReqData" IE carrying the following information:
-	IPX provider identifier connected to the initiating SEPP;
-	List of raw public keys or certificates for that IPX.
2a.	On successful processing of the request, the responding SEPP shall respond to the initiating SEPP with a "200 OK" status code and a POST response body that contains the "IpxSecExchRspData" IE carrying the following information:
-	IPX provider identifier connected to the responding SEPP;
-	List of raw public keys or certificates for that IPX.
2b.	On failure, the responding SEPP shall respond to the initiating SEPP with an appropriate 4xx/5xx status code as specified in clause 6.1.4.y.
* * * * Next Change * * * *
[bookmark: _Toc11343896]6.1.4.1	Overview
Table 6.1.4.1-1: Custom operations without associated resources
	Custom operation URI
	Mapped HTTP method
	Description

	{apiRoot}/n32c-handshake/v1/exchange-capability
	POST
	This is the N32 capability exchange API used to negotiate the security capabilities between SEPPs.

	{apiRoot}/n32c-handshake/v1/exchange-params
	POST
	This is the N32 parameter exchange API used to exchange the cipher suites and protection policies.

	{apiRoot}/n32c-handshake/v1/n32f-terminate
	POST
	This is the N32-f context termination procedure API.

	{apiRoot}/n32c-handshake/v1/n32f-error
	POST
	This is the N32-f error reporting procedure API.

	{apiRoot}/n32c-handshake/v1/exchange-ipx
	POST
	This is the N32 IPX security information list exchange API used to exchange the IPX security information lists.



* * * * Next Change * * * *
[bookmark: _Toc11343900]6.1.4.y	Operation: IPX security information list exchange
[bookmark: _Toc11343901]6.1.4.y.1	Description
This custom operation is used between the SEPPs to exchange the IPX security information lists. The HTTP method POST shall be used on the following URI:
URI: {apiRoot}/n32c-handshake/v1/exchange-ipx
This operation shall support the resource URI variables defined in table 6.1.4.y.1-1.
Table 6.1.4.3.1-1: URI variables for this Operation
	Name
	Definition

	apiRoot
	See clause 6.1.1.



[bookmark: _Toc11343902]6.1.4.y.2	Operation Definition
This operation shall support the request data structures and response codes specified in tables 6.1.4.y.2-1 and 6.1.4.y.2-2.
Table 6.1.4.y.2-1: Data structures supported by the POST Request Body 
	Data type
	P
	Cardinality
	Description

	IpxSecExchReqData
	M
	1
	The IE shall contain the security information lists of the connected IPXs by the requesting SEPP.



Table 6.1.4.y.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	IpxSecExchRspData
	M
	1
	200 OK
	This represents the successful processing of the requested parameters. The SEPP shall provide the security information lists of the connected IPXs.

	ProblemDetails
	M
	1
	4xx / 5xx
	All the mandatory to support 4xx and 5xx status codes as specified in clause 5.2.7.1 and their corresponding application errors specified in clause 5.2.7.2 of 3GPP TS 29.500 [4] shall be supported.



* * * * Next Change * * * *
[bookmark: _Toc11343910]6.1.5.1	General
This clause specifies the application data model supported by the API.
Table 6.1.5.1-1 specifies the data types defined for the N32 interface.
Table 6.1.5.1-1: N32 specific Data Types
	Data type
	Section defined
	Description

	SecNegotiateReqData
	6.1.5.2.2
	Defines the security capabilities of a SEPP sent to a receiving SEPP.

	SecNegotiateRspData
	6.1.5.2.3
	Defines the selected security capabilities by a SEPP.

	SecurityCapability
	6.1.5.3.3
	Enumeration of security capabilities.

	SecParamExchReqData
	6.1.5.2.4
	Request data structure for parameter exchange

	SecParamExchRspData
	6.1.5.2.5
	Response data structure for parameter exchange

	ProtectionPolicy
	6.1.5.2.6
	The protection policy to be negotiated between the SEPPs.

	ApiIeMapping
	6.1.5.2.7
	API URI to IE mapping on which the protection policy needs to be applied.

	IeInfo
	6.1.5.2.8
	

	ApiSignature
	6.1.5.2.9
	

	N32fContextInfo
	6.1.5.2.10
	N32-f context information

	N32fErrorInfo
	6.1.5.2.11
	N32-f error information.

	FailedModificationInfo
	6.1.5.2.12
	Information on N32-f modifications block that failed to process.

	N32fErrorDetail
	6.1.5.2.13
	Details about the N32f error.

	CallbackName
	6.1.5.2.14
	Callback Name.

	IpxSecExchReqData
	6.1.5.2.a
	Defines the security information lists of the connected IPXs by the requesting SEPP.

	IpxSecExchRspData
	6.1.5.2.b
	Defines the security information lists of the connected IPXs by the responding SEPP.

	IpxProviderSecInfo
	6.1.5.2.c
	Defines the security information list of an IPX.

	HttpMethod
	6.1.5.3.4
	Enumeration of HTTP methods.

	IeType
	6.1.5.3.5
	Enumeration of types of IEs (i.e kind of IE) to specify the protection policy.

	IeLocation
	6.1.5.3.6
	Location of the IE in a HTTP message.

	N32fErrorType
	6.1.5.3.7
	Type of error while processing N32-f message.

	FailureReason
	6.1.5.3.8
	Reason for failure to reconstruct a HTTP/2 message from N32-f message.



Table 6.1.5.1-2 specifies data types re-used by the N32 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 6.1.5.1-2: N32 re-used Data Types
	Data type
	Reference
	Comments

	Fqdn
	3GPP TS 29. 510  [18]
	



* * * * Next Change * * * *
[bookmark: _Toc11343913]6.1.5.2.a	Type: IpxSecExchReqData
Table 6.1.5.2.a-1: Definition of type IpxSecExchReqData
	Attribute name
	Data type
	P
	Cardinality
	Description

	ipxProviderSecInfoList
	array(IpxProviderSecInfo)
	M
	1..N
	This IE includes the list of IPX security information.



6.1.5.2.b	Type: IpxSecExchRspData
Table 6.1.5.2.b-1: Definition of type IpxSecExchRspData
	Attribute name
	Data type
	P
	Cardinality
	Description

	ipxProviderSecInfoList
	array(IpxProviderSecInfo)
	M
	1..N
	This IE includes the list of IPX security information.




6.1.5.2.c	Type: IpxProviderSecInfo
Table 6.1.5.2.c-1: Definition of type IpxProviderSecInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	ipxProviderId
	Fqdn
	M
	1
	This IE shall uniquely identify the IPX.

	rawPublicKeyList
	array(string)
	C
	1..N
	This IE includes the list of raw public keys for the IPX.

	certificateList
	array(string)
	C
	1..N
	This IE includes the list of certificates for the IPX.

	NOTE:	Either the rawPublicKeyList attribute, or the certificateList attribute, shall be present.



* * * * Next Change * * * *
[bookmark: _Toc11343984]A.2	N32 Handshake API
openapi: 3.0.0

info:
  version: '1.0.1'
  title: 'N32 Handshake API'
  description: |
   N32-c Handshake Service.
    © 2019, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
servers:
  - url: '{apiRoot}/n32c-handshake/v1'
    variables:
      apiRoot:
        default: https://example.com
        description:  apiRoot as defined in clause 4.4 of 3GPP TS 29.501.
externalDocs:
  description: 3GPP TS 29.573 V15.2.0; 5G System; Public Land Mobile Network (PLMN) Interconnection; Stage 3
  url: http://www.3gpp.org/ftp/Specs/archive/29_series/29.573/

paths:
  /exchange-capability:
    post:
      summary:  Security Capability Negotiation 
      tags:
        - Security Capability Negotiation
      operationId: PostExchangeCapability
      requestBody:
        description: Custom operation for security capability negotiation
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/SecNegotiateReqData'
      responses:
        '200':
          description: OK (Successful negitiation of security capabilities)
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/SecNegotiateRspData'
        '400': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '411': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
  /exchange-params:
    post:
      summary: Parameter Exchange
      tags:
        - Parameter Exchange
      operationId: PostExchangeParams
      requestBody:
        description: Custom operation for parameter exchange
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/SecParamExchReqData'
      responses:
        '200':
          description: OK (Successful exchange of parameters)
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/SecParamExchRspData'
        '400': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '411': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
  /n32f-terminate:
    post:
      summary: N32-f Context Terminate
      tags:
        - N32-f Context Terminate
      operationId: PostN32fTerminate
      requestBody:
        description: Custom operation for n32-f context termination
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/N32fContextInfo'
      responses:
        '200':
          description: OK (Successful exchange of parameters)
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/N32fContextInfo'
        '400': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '411': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
  /n32f-error:
    post:
      summary: N32-f Error Reporting Procedure
      tags:
        - N32-f Error Report
      operationId: PostN32fError
      requestBody:
        description: Custom operation for n32-f error reporting procedure
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/N32fErrorInfo'
      responses:
        '204':
          description: successful error reporting
        '400': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '411': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
  /exchange-ipx:
    post:
      summary: IPX security information list Exchange
      tags:
        - IPX security information list Exchange
      operationId: PostExchangeIpx
      requestBody:
        description: Custom operation for parameter exchange
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/IpxSecExchReqData'
      responses:
        '200':
          description: OK (Successful exchange of IPX security information lists)
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/IpxSecExchRspData'
        '400': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '411': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503': 
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
components:
  schemas:
    SecurityCapability:
      anyOf:
        - type: string
          enum:
            - TLS
            - PRINS
        - type: string
    ApiSignature:
      oneOf:
        - $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        - $ref: '#/components/schemas/CallbackName'
    HttpMethod:
      anyOf:
        - type: string
          enum:
            - GET
            - PUT
            - POST
            - DELETE
            - PATCH
            - HEAD
            - OPTIONS
            - CONNECT
            - TRACE
        - type: string    
    
    IeType:
      anyOf:
        - type: string
          enum:
            - UEID
            - LOCATION
            - KEY_MATERIAL
            - AUTHENTICATION_MATERIAL
            - AUTHORIZATION_TOKEN
            - OTHER
            - NONSENSITIVE
        - type: string
    
    IeLocation:
      anyOf:
        - type: string
          enum:
            - URI_PARAM
            - HEADER
            - BODY
            - MULTIPART_BINARY
        - type: string
    
    IeInfo:
      type: object
      required:
        - ieLoc
        - ieType
      properties:
        ieLoc:
          $ref: '#/components/schemas/IeLocation'
        ieType:
          $ref: '#/components/schemas/IeType'
        reqIe:
          type: string
        rspIe:
          type: string
        isModifiable:
          type: boolean
  
    ApiIeMapping:
      type: object
      required:
        - apiSignature
        - apiMethod
        - IeList
      properties:
        apiSignature:
          $ref: '#/components/schemas/ApiSignature'
        apiMethod:
          $ref: '#/components/schemas/HttpMethod'
        IeList:
          type: array
          items:
            $ref: '#/components/schemas/IeInfo'
          minItems: 1
  
    ProtectionPolicy:
      type: object
      required:
        - apiIeMappingList
      properties:
        apiIeMappingList:
          type: array
          items:
            $ref: '#/components/schemas/ApiIeMapping'
          minItems: 1
        dataTypeEncPolicy:
          type: array
          items:
            $ref: '#/components/schemas/IeType'
          minItems: 1

    SecNegotiateReqData:
      type: object
      required:
        - sender
        - supportedSecCapabilityList
      properties:
        sender:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
        supportedSecCapabilityList:
          type: array
          items:
            $ref: '#/components/schemas/SecurityCapability'
          minItems: 1

    SecNegotiateRspData:
      type: object
      required:
        - sender
        - selectedSecCapability
      properties:
        sender:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
        selectedSecCapability:
          $ref: '#/components/schemas/SecurityCapability'
  
    SecParamExchReqData:
      type: object
      required:
        - n32fContextId
      properties:
        n32fContextId:
          type: string
        jweCipherSuiteList:
          type: array
          items: 
            type: string
          minItems: 1
        jwsCipherSuiteList:
          type: array
          items:
            type: string
          minItems: 1
        protectionPolicyInfo:
          $ref: '#/components/schemas/ProtectionPolicy'
          
    SecParamExchRspData:
      type: object
      required:
        - n32fContextId
      properties:
        n32fContextId:
          type: string
        selectedJweCipherSuite:
          type: string
        selectedJwsCipherSuite:
          type: string
        selProtectionPolicyInfo:
          $ref: '#/components/schemas/ProtectionPolicy'
    
    N32fContextInfo:
      type: object
      required:
        - n32fContextId
      properties:
        n32fContextId:
          type: string
    CallbackName:
      type: object
      required:
        - callbackType
      properties:
        callbackType:
          type: string
    N32fErrorInfo:
      type: object
      required:
        - n32fMessageId
        - n32fErrorType
      properties:
        n32fMessageId:
          type: string
        n32fErrorType:
          $ref: '#/components/schemas/N32fErrorType'
        failedModificationList:
          type: array
          items:
            $ref: '#/components/schemas/FailedModificationInfo'
          minItems: 1
        errorDetailsList:
          type: array
          items:
            $ref: '#/components/schemas/N32fErrorDetail'
          minItems: 1
    FailedModificationInfo:
      type: object
      required:
        - ipxId
        - n32fErrorType
      properties:
        ipxId:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
        n32fErrorType:
          $ref: '#/components/schemas/N32fErrorType'
    N32fErrorDetail:
      type: object
      required:
        - attribute
        - msgReconstructFailReason
      properties:
        attribute:
          type: string
        msgReconstructFailReason:
          $ref: '#/components/schemas/FailureReason'
    IpxSecReqData:
      type: object
      required:
        - ipxProviderSecInfoList
      properties:
        ipxProviderSecInfoList:
          type: array
          items:
            $ref: '#/components/schemas/IpxProviderSecInfo'
          minItems: 1
    IpxSecRspData:
      type: object
      required:
        - ipxProviderSecInfoList
      properties:
        ipxProviderSecInfoList:
          type: array
          items:
            $ref: '#/components/schemas/IpxProviderSecInfo'
          minItems: 1
    IpxProviderSecInfo:
      type: object
      required:
        - ipxProviderId
      properties:
        ipxProviderId:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
        rawPublicKeyList
          type: array
          items: 
            type: string
          minItems: 1
        certificateList
          type: array
          items: 
            type: string
          minItems: 1
    N32fErrorType:
      anyOf:
        - type: string
          enum:
            - INTEGRITY_CHECK_FAILED
            - INTEGRITY_CHECK_ON_MODIFICATIONS_FAILED
            - MODIFICATIONS_INSTRUCTIONS_FAILED
            - DECIPHERING_FAILED
            - MESSAGE_RECONSTRUCTION_FAILED
        - type: string
    FailureReason:
      anyOf:
        - type: string
          enum:
            - INVALID_JSON_POINTER
            - INVALID_INDEX_TO_ENCRYPTED_BLOCK
            - INVALID_HTTP_HEADER
        - type: string

* * * * End of Change * * * *
image1.emf
Initiating SEPP

Responding SEPP

 

1. POST ../exchange-ipx (IpxSecExchReqData)

2a. 200 OK (IpxSecExchRspData)

2b. 4xx/5xx (ProblemDetails)


Microsoft_Visio___1.vsdx
Initiating SEPP
Responding SEPP


1. POST ../exchange-ipx (IpxSecExchReqData)
2a. 200 OK (IpxSecExchRspData)
2b. 4xx/5xx (ProblemDetails)



