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[bookmark: _Toc532541858]10.X.1.1	Notification notifyHeartbeat 
[bookmark: _Toc532541859]10.X.1.1.1	Definition
This notification notifies the subscribed consumer(s) that the MnS provider heartbeat period has expired or that a MnS consumer requested the emission of an immediate heartbeat notification. 
[bookmark: _Toc532541860]10.X.1.1.2	Input parameters 
	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	objectClass
	M
	It shall carry the ManagedEntity class name.
	It specifies the class name of the IOC. A network event has occurred in an instance of this class.

	objectInstance
	M
	It shall carry the DN of the ManagedEntitiy.
	It specifies a new instance of the above IOC in which the network event related to by carrying the Distinguished Name (DN) for the instance.

	eventTime
	M
	It indicates the time at which the notification is emitted. 
	The semantics of Generalised Time specified by ITU-T [17] shall be used here.

	notificationId
	M
	This is an identifier for the notification,
	The identifier of the notification shall be chosen to be unique across all notifications of a particular managed object instance throughout the time that correlation is significant. It uniquely identifies the notification from other notifications generated by the subject MOI.

	systemDN
	C
	It shall carry the DN of management service providers.
	-

	heartbeatNtfPeriod
	M
	ManagedEntity. heartbeatNtfPeriod
	The value of the ManagedEntity. heartbeatNtfPeriod

	
	
	
	

	
	
	
	



[bookmark: _Toc532541861]10.X.1.1.3	Triggering event
[bookmark: _Toc532541862]10.X.1.1.3.1	From-state
stateBeforeHeartbeatNotification1 OR stateBeforeHeartbeatNotification2.
	Assertion Name
	Definition

	stateBeforeHeartbeatNotification1
	The internal countdown timer of the ManagedEntity instance emitting the notifyHeartbeat notification has reached the value ‘0’ (zero).

	stateBeforeHeartbeatNotification2
	The value of the attribute triggerHeartbeatNtf of the ManagedEntity instance emitting the notifyHeartbeat notification is TRUE.



[bookmark: _Toc532541863]10.X.1.1.3.2	To-state
stateAfterOHeartbeatNotification1 OR stateAfterOHeartbeatNotification2.
	Assertion Name
	Definition

	stateAfterHeartbeatNotification1
	If From-state is stateBeforeHeartbeatNotification1 then:
the internal countdown timer of the ManagedEntity instance is reset to the value of its heartbeatNtfPeriod attribute.

	stateAfterHeartbeatNotification2
	If From-state is stateBeforeHeartbeatNotification2 then:
the value of the internal countdown timer of the ManagedEntity instance is not affected.





	Next change



12	Management services – Stage 3
12.X	Heartbeat
[bookmark: _Toc532541830]12.X.1	RESTful HTTP-based solution set
[bookmark: _Toc532542013]12.X.1.1	Mapping of operations

	
	

	
	

	
	

	
	


N/A.
[bookmark: _Toc532542022]12.X.1.2	Mapping of notifications
[bookmark: _Toc532542023]12.X.1.2.1	Introduction
The IS notifications are mapped to SS equivalents according to table 12.X.1.2.1-1.
Table 12.X.1.2.1-1: Mapping of IS notifications to SS equivalents
	IS notifications
	HTTP Method
	Resource URI
	SQ

	notifyHeartbeat
	POST
	/notificationSink
	M



[bookmark: _Toc532542024]12.X.1.2.2	Notification "notifyHeartbeat"
The IS notification parameters are mapped to SS equivalents according to table 12.X.1.2.2-1.
Table 12.X.1.2.2-1: Mapping of IS notification input parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	SQ

	objectClass
objectInstance
	request body
	href
	uri-Type
	M

	eventTime
	request body
	eventTime
	dateTime-Type
	M

	notificationId
	request body
	notificationId
	notificationId-Type
	M

	systemDN
	request body
	systemDN
	systemDN-Type
	O

	notificationType
	request body
	notificationType
	notificationType-Type
	M

	heartbeatPeriod
	request body
	heartbeatPeriod
	heartbeatPeriod-Type
	M

	triggerFlag
	request body
	triggerFlag
	triggerFlag-Type
	M

	
	
	
	
	



12.X.2	RESTful HTTP-based solution set for integration with ONAP VES API
12.X.2.1	Mapping of operations
N/A.
12.X.2.2	Mapping of notifications
12.X.2.2.1	Introduction
12.X.2.2.1.1	General
The 3GPP IS heartbeat notifications are mapped to SS equivalents according to table 12.X.2.2.1.1-1.
Table 12.2.2.2.1.1-1: Mapping of 3GPP IS notifications to SS equivalents
	3GPP IS notifications
	HTTP Method
	Resource URI
	SQ

	notifyHeartbeat
	POST
	/eventListener
	M



12.X.2.2.1.2	Notification parameter mapping principles
3GPP heartbeat notification parameters are mapped either to:
- ONAP VES API commonEventHeader fields [21] – see Table 12.X.2.2.1.2-1, or to
- ONAP VES API heartbeat fields [x] – see mapping tables in the following clauses.
Table 12.X.2.2.1.2-1: Mapping of 3GPP IS heartbeat notification parameters to ONAP VES common event header fields
	3GPP IS notification parameter name
	SQ
	Corresponding ONAP VES common event header field name
	SQ in ONAP VES common event header
	Remark

	no corresponding IS parameter
	N/A
	sourceId
	O
	

	notificationId
	M
	eventId
	M
	

	no corresponding IS parameter
	N/A
	eventName
	M
	See [23].

	eventTime
	M
	lastEpochMicrosec
	M
	Type conversion needed [21].

	no corresponding IS parameter
	N/A
	reportingEntityName
	M
	See [24].

	eventTime
	M
	startEpochMicrosec
	M
	Same value as lastEpochMicrosec.
Type conversion needed [21].

	no corresponding IS parameter
	N/A
	domain
	M
	“heartbeat”

	no corresponding IS parameter
	N/A
	priority
	M
	Field not used by this solution set. Any type-compatible value [21] to be provided by the FS data report MnS producer. Actual value out of scope of this document.

	no corresponding IS parameter
	N/A
	sequence
	M
	Field not used by this solution set. Value ‘0’ [21] to be provided by the FS data report MnS producer. Actual value out of scope of this document.

	no corresponding IS parameter
	N/A
	sourceName
	M
	Field not used by this solution set. Any type-compatible value [21] to be provided by the FS data report MnS producer. Actual value out of scope of this document.

	no corresponding IS parameter
	N/A
	version
	M
	Version of the event header [21].

	no corresponding IS parameter
	N/A
	vesEventListenerVersion
	M
	Version of the VES Event Listener API [21].



The ONAP VES API commonEventHeader datatype consists of fields common to all events, as specified in [21].
NOTE 1: Table 12.X.2.2.1.2-1 has the following columns:
- 3GPP IS notification parameter name: name of the input parameter of the notification as specified in clauses of clause 10.2.1 of the present document;
- SQ: Support Qualifier for the notification input parameter, as specified in clauses of clause 10.2.1 of the present document;
- Corresponding VES common event header field name: name of the field of the VES common event header [21];
- SQ in ONAP VES common event header: specified in [21], where ‘M’ corresponds to ‘Required = Yes’ in [21], and ‘O’ corresponds to ‘Required = No’ in [21];

NOTE 2: In Table 12.X.2.2.1.2-1, some VES common event header fields have no corresponding IS parameter. In case those VES common event header field Support Qualifier is ‘M’ (as specified in [21]), the producer of the notification shall provide a value to these parameters. See column ‘Remark’ in Table 12.X.2.2.1.2-1.

NOTE 3: ONAP VES common event header fields which are both optional [21] and have no corresponding IS parameter are not listed in Table 12.X.2.2.1.2-1.

NOTE 4: The mapping tables in following clauses of clause 12.X.2 have the following columns:
- 3GPP IS notification parameter name: name of the input parameter of the notification as specified in clauses of clause 10.2.1 of the present document;
- SQ: Support Qualifier for the notification input parameter, as specified in clauses of clause 10.2.1 of the present document;
- SS parameter name (Corresponding ONAP VES heartbeatFields field name): name of the field in ‘heartbeatFields’;
- SQ: Support Qualifier in ‘heartbeatFields’. When the IS notification parameter Support Qualifier is ‘M’, this Support Qualifier is set to ‘M’. When the IS notification parameter Support Qualifier is ‘C’, this Support Qualifier is set to ‘O’. When the IS notification parameter Support Qualifier is ‘O’, this Support Qualifier is set to ‘O’.
12.X.2.2.2	Notification notifyHeartbeat
The 3GPP IS notification parameters are mapped to SS equivalents according to table 12.X.2.2.1.2-1 and to table 12.X.2.2.2.1-1.
Table 12.X.2.2.2.1-1: Mapping of IS notification parameters to SS equivalents in ‘heartbeatFields’

	3GPP IS notification parameter name
	SQ
	Corresponding ONAP VES heartbeatFields field name
	SQ in ONAP VES heartbeatFields datatype
	Remark

	objectClass
objectInstance
	M
	additionalFields
	M
	This is an array of key:value pairs.

Struct <
dN,
systemDN,
notificationType,
triggerFlag

>

where:
- objectClass, objectInstance are mapped to dN
- notificationType = “notifyHeartbeat”.

	systemDN
	O
	
	
	

	notificationType
	M
	
	
	

	triggerFlag
	M
	
	
	

	
	
	
	
	

	heartbeatPeriod
	M
	heartbeatInterval
	M
	Conversion from minutes to seconds is required.

	no corresponding IS parameter
	N/A
	heartbeatFieldsVersion
	M
	Version of the heartbeatFields block as “#.#” where # is a digit.
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[bookmark: _Toc532542179]Annex A (normative): 
OpenAPI specification
[bookmark: _Toc532542180]A.0	Introduction
This clause describes the capabilities of the service in the structure of the OpenAPI Specification Version 3.0.1 [A9]. The OpenAPI document is represented in the JSON format option.

[bookmark: _Toc532542181]A.X	Heartbeat
A.X.1	Heartbeat
{
  "openapi": "3.0.1",
  "info": {
    "title": "TS 28.532 Heartbeat",
    "version": "16.1.0",
    "description": "OAS 3.0.1 specification of the Heartbeat"
  },
  "servers": [
    {
      "url": "http://{DN_prefix_authority_part}/{DN_prefix_remainder}/Heartbeat/v1610",
      "variables": {
        "DN_prefix_authority_part": {
          "description": "See subclause 4.4 of TS 32.158",
          "default": "example.com"
        },
        "DN_prefix_remainder": {
          "description": "See subclause 4.4 of TS 32.158",
          "default": ""
        }
      }
    }
  ],
  "paths": {
    "/subscriptions": {
      "post": {
        "summary": "Create a subscription",
        "description": "To create a subscription the representation of the subscription is POSTed on the /subscriptions collection resource.",
        "requestBody": {
          "required": true,
          "content": {
            "application/json": {
              "schema": {
                "$ref": "#/components/schemas/subscription-RequestType"
              }
            }
          }
        },
        "responses": {
          "201": {
            "description": "Success case (\"201 Created\"). The representation of the newly created subscription resource shall be returned.",
            "content": {
              "application/json": {
                "schema": {
                  "$ref": "#/components/schemas/subscription-ResponseType"
                }
              }
            }
          },
          "default": {
            "description": "Error case.",
            "content": {
              "application/json": {
                "schema": {
                  "$ref": "#/components/schemas/error-ResponseType"
                }
              }
            }
          }
        },
        "callbacks": {
          "notifyHeartbeat": {
            "{request.body#/consumerReference}": {
              "post": {
                "requestBody": {
                  "required": true,
                  "content": {
                    "application/json": {
                      "schema": {
                        "$ref": "#/components/schemas/notifyHeartbeat-NotifType"
                      }
                    }
                  }
                },
                "responses": {
                  "204": {
                    "description": "Success case (\"204 No Content\"). The notification is successfully delivered. The response message body is absent."
                  },
                  "default": {
                    "description": "Error case.",
                    "content": {
                      "application/json": {
                        "schema": {
                          "$ref": "#/components/schemas/error-ResponseType"
                        }
                      }
                    }
                  }
                }
              }
            }
          }
      },
      "delete": {
        "summary": "Delete all subscriptions made with a specific consumerReferenceId",
        "description": "The subscriptions are deleted by deleting the corresponding subscription resources. The resources to be deleted are identified with the path component of the URI pointing to the /subscription collection resource and filtering on the consumerReferenceId provided in the query part.",
        "parameters": [
          {
            "name": "consumerReferenceId",
            "in": "query",
            "description": "Identifies the subscriptions to be deleted.",
            "required": true,
            "schema": {
              "$ref": "#/components/schemas/consumerReferenceId-QueryType"
            }
          }
        ],
        "responses": {
          "204": {
            "description": "Success case (\"204 No Content\"). The subscription resources have been deleted. The response message body is absent."
          },
          "default": {
            "description": "Error case.",
            "content": {
              "application/json": {
                "schema": {
                  "$ref": "#/components/schemas/error-ResponseType"
                }
              }
            }
          }
        }
      }
    },
    "/subscriptions/{subscriptionId}": {
      "delete": {
        "summary": "Delete a single subscription",
        "description": "The subscription is deleted by deleting the corresponding subscription resource. The resource to be deleted is identified with the path component of the URI.",
        "parameters": [
          {
            "name": "subscriptionId",
            "in": "path",
            "description": "Identifies the subscription to be deleted.",
            "required": true,
            "schema": {
              "$ref": "#/components/schemas/subscriptionId-PathType"
            }
          }
        ],
        "responses": {
          "204": {
            "description": "Success case (\"204 No Content\"). The subscription resource has been deleted. The response message body is absent."
          },
          "default": {
            "description": "Error case.",
            "content": {
              "application/json": {
                "schema": {
                  "$ref": "#/components/schemas/error-ResponseType"
                }
              }
            }
          }
        }
      }
    }
  },
  "components": {
    "schemas": {
      "dateTime-Type": {
        "type": "string",
        "format": "date-Time"
      },
      "uri-Type": {
        "type": "string"
      },
      "long-Type": {
        "type": "string",
        "format": "long"
      },
      "additionalText-Type": {
        "type": "string"
      },
      "header-Type": {
        "description": "Header used in notifications as notification header",
        "type": "object",
        "properties": {
          "uri": {
            "$ref": "#/components/schemas/uri-Type"
          },
          "notificationId": {
            "$ref": "#/components/schemas/notificationId-Type"
          },
          "notificationType": {
            "$ref": "#/components/schemas/notificationType-Type"
          },
          "eventTime": {
            "$ref": "#/components/schemas/dateTime-Type"
          }
        }
      },
      "subscriptionId-PathType": {
        "type": "string"
      },
      "filter-Type": {
        "type": "string"
      },
      "notificationId-Type": {
        "$ref": "#/components/schemas/long-Type"
      },
      "notificationType-Type": {
        "type": "string",
        "enum": [
          "notifyHeartbeat"
        ]
      },
      "subscription-ResourceType": {
        "type": "object",
        "properties": {
          "consumerReference": {
            "$ref": "#/components/schemas/uri-Type"
          },
          "timeTick": {
            "$ref": "#/components/schemas/long-Type"
          },
          "filter": {
            "$ref": "#/components/schemas/filter-Type"
          }
        }
      },
      "subscription-RequestType": {
        "type": "object",
        "properties": {
          "data": {
            "$ref": "#/components/schemas/subscription-ResourceType"
          }
        }
      },
      "subscription-ResponseType": {
        "type": "object",
        "properties": {
          "data": {
            "$ref": "#/components/schemas/subscription-ResourceType"
          }
        }
      },
      "consumerReferenceId-QueryType": {
        "$ref": "#/components/schemas/uri-Type"
      },
      "notifyHeartbeat-NotifType": {
        "type": "object",
        "properties": {
          "header": {
            "$ref": "#/components/schemas/header-Type"
          },
          "body": {
            "type": "object",
            "properties": {
              "systemDN": {
                "$ref": "#/components/schemas/systemDN-Type"
              },
              "heartbeatPeriod": {
                "$ref": "#/definitions/heartbeatPeriod-Type"
              },
              "triggerFlag": {
               "$ref": "#/definitions/triggerFlag-Type"
              },
              "mNSConsumerRef": {
                "$ref": "#/definitions/mNSConsumerRef-Type"
              },
              "additionalProperties": false,
              "required": [ "heartbeatPeriod", "triggerFlag" ]
            },
            "dN-Type": {
              "type": "string"
            },
            "systemDN-Type": {
              "type": "string"
            },
            "triggerFlag-Type": {
              "type": "string",
              "enum": [
                "MnSConsumer",
                "HBMnSProvider"
              ]
            },
            "hBMnSConsumerRef-Type": {
              "type": "string"
            }
            }
          }
        }
      }
    }
  }
}
A.X.2	Heartbeat for integration with ONAP VES
See [21].
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