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1
Decision/action requested

The group is asked to discuss and approve the contribution
2
References

[1]
3GPP TS 28.xyz v0.1.0
Management and orchestration; Management services
[2]
3GPP TS 28.546 v0.3.0
Management and orchestration of networks and network slicing; Fault Supervision (FS); Stage 2 and stage 3
3
Rationale

This contribution proposes the following 3 changes

1. The OpenAPI specification (previously Annex A of discontinued TS 28.546 v0.3.0 [2]) is added as a new annex to TS 28.xyz v0.1.0 [1].
2. The current solution in TS 28.xyz v0.1.0 [1] uses a single operation (GET) on a single resource endpoint (/alarms) to implement both the getAlarmList operation and the getAlarmCount operation. This causes complexity because these operations have different purpose, different allowed input parameters, and different output parameters.

The current solution does not conform to RESTful best practice; that an endpoint should have a single well-defined business purpose.

This contribution proposes that the getAlarmList operation and the getAlarmCount operation should be implemented as two different resource endpoints. For this reason, a new endpoint (/alarmCount) is proposed.

3. The current solution in TS 28.546 v0.3.0 [2] defines serveral “data” objects which are unnecessary. It also defines an “error” object in failedAlarms-Type which is unnecessary. Some operations on single alarms use complex structures intended to report potential errors on multiple alarms.

These unnecessary data objects will increase processor load to render the API, bandwidth to transfer the information, and processor load to parse the API.

This contribution proposes to simplify the specification by removing these unnecessary objects.
4
Detailed proposal

It is proposed to apply the following changes to in TS 28.xyz v0.1.0 [1]

	Start of changes 

To aid understanding, different change-mark colours are used for

1. Adding the OpenAPI specification as a new annex in this colour
2. Adding new endpoint for alarmCount in this colour
3. Removing unnecessary objects in this colour



9.1.1
Introduction

The IS operations are mapped to SS equivalents according to table 9.1.1-1.

Table 9.1.1-1: Mapping of IS operations to SS equivalents

	IS operations
	HTTP Method
	Resource URI
	Qualifier

	getAlarmList
	GET
	/alarms
	M

	getAlarmCount
	GET
	/alarmCount
	O

	setComment
	POST
	/alarms or /alarms/{alarmId}/comment
	O

	acknowledgeAlarms
	PATCH
	/alarms or /alarms/{alarmId}
	M

	unacknowledgeAlarms
	PATCH
	/alarms or /alarms/{alarmId}
	M

	clearAlarms
	PATCH
	/alarms or /alarms/{alarmId}
	M

	subscribe
	POST
	{apiRoot}/fs/v1/subscription
	M


The mapping of IS operation parameters to SS equivalents is specified in the following subclauses.

9.1.2
Operation getAlarmList
The IS operation parameters are mapped to SS equivalents according to table 9.1.2-1 and table 9.1.2-2.

Table 9.1.2-1: Mapping of IS operation input parameters to SS equivalents (HTTP GET)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	
	
	
	
	

	alarmAckState
	query
	alarmAckState
	alarmAckStateDataType
	O

	baseObjectClass
	query
	href
	type: string, format: uri
	O

	baseObjectInstance
	query
	href
	type: string, format: uri
	O

	filter
	query
	filter
	string
	O


Table 9.1.2-2: Mapping of IS operation output parameters to SS equivalents (HTTP GET)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	alarmInformationList
	response body
	n/a
	alarmsDataType
	M

	status
	response status codes
	n/a
	n/a
	M


The message flow is as follows:

1. The Service Consumer sends a HTTP GET request to the Service Provider.

The URI identifies the "…/alarms" collection resource.


The query part may contain three optional parameters: "alarmAckstate", "href" and "filter". Absence of the query part means all alarms shall be returned. 

The request message body shall be empty.

2. The Service Provider sends a HTTP GET response to the Service Consumer.

On success "200 OK" shall be returned. The response message body shall carry the returned alarms. The response format is defined by "alarmsDataType".

On failure, an appropriate error code shall be returned. The response message body may carry an error object.

Editor’s note: The asynchronous mode is ffs.

9.1.3
Operation getAlarmCount
The IS operation parameters are mapped to SS equivalents according to table 9.1.3-1 and table 9.1.3-2.

Table 9.1.3-1: Mapping of IS operation input parameters to SS equivalents (HTTP GET)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	
	
	
	
	

	alarmAckState
	query
	alarmAckState
	alarmAckStateDataType
	O

	filter
	query
	filter
	string
	O


Table 9.1.3-2: Mapping of IS operation output parameters to SS equivalents (HTTP GET)

	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	criticalCount, majorCount, minorCount, warningCount, indeterminateCount, clearedCount
	response body
	n/a
	alarmsCountDataType
	M

	status
	response status codes
	n/a
	n/a
	M


The message flow is as follows:

1. The Service Consumer sends a HTTP GET request to the Service Provider.

The URI identifies the "…/alarmCount" resource.


The query part may contain two optional parameters: "alarmAckstate" and "filter". Absence of the query part means all alarms shall be counted. 

The request message body shall be empty.

2. The Service Provider sends a HTTP GET response to the Service Consumer.

On success "200 OK" shall be returned. The response message body shall carry the alarm count for all perceived serverity values. The response format is defined by "alarmsCountDataType".

On failure, an appropriate error code shall be returned. The response message body may carry an error object.

	Next change


9.3.2.1.3.1
HTTP GET

This method shall support the URI query parameters specified in the following table.

Table 9.3.2.1.3.1-1: URI query parameters supported by the GET method on this resource

	Name
	Data type
	Description
	Qualifier

	
	
	
	

	alarmAckState
	alarmAckStateDataType
	
	O

	href
	type: string, format: uri
	
	O

	filter
	string
	
	O


This method shall support the request data structures, the response data structures and response codes specified in the following table.

Table 9.3.2.1.3.1-2: Data structures supported by the GET Request Body on this resource

	Data type
	Description
	Qualifier

	n/a
	n/a
	n/a


Table 9.3.2.1.3.1-3: Data structures supported by the GET Response Body on this resource

	Data type
	Response

codes
	Description
	Qualifier

	alarms-Type
	200 OK
	The alarms returned.
	M

	
	
	
	

	error-Type
	Error code
	Returned in case of an error
	O


	Next change


9.3.2.x
Resource "/alarmCount"

9.3.2.x.1
Description
This resource represents the alarm count for all perceived serverity values.

9.3.2.x.2
URI

Resource URI: {DN_prefix_authority_part}/{DN_prefix_remainder}/FaultMnS/v1500/alarmCount

The resource URI variables are defined in table 9.3.2.x.2-1.

Table 9.3.2.x.2-1: URI variables
	Name
	Definition

	DN_prefix_authority_part
	See subclause 4.4 of TS 32.158 [?]

	DN_prefix_remainder
	See subclause 4.4 of TS 32.158 [?]


9.3.2.x.3
HTTP methods
9.3.2.x.3.1
HTTP GET
This method shall support the URI query parameters specified in table 9.3.2.x.3.1-1.

Table 9.2.x.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	Description
	Qualifier

	alarmAckState
	alarmAckStateDataType
	
	O

	filter
	string
	
	O


This method shall support the request data structures specified in table 9.3.2.x.3.1-2 and the response data structures and response codes specified in table 9.3.2.x.3.1-3.

Table 9.3.2.x.3.1-2: Data structures supported by the GET Request Body on this resource

	Data type
	Description
	Qualifier

	n/a
	n/a
	n/a


Table 9.3.2.x.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	Response

codes
	Description
	Qualifier

	alarmsCount-Type
	200 OK
	The alarm count per severity level returned.
	M

	error-Type
	Error code
	Returned in case of an error
	O


	Next change


9.3.2.2.3.1
HTTP PATCH

This method shall support the URI query parameters specified in the following table.

Table 9.3.2.2.3.1-1: URI query parameters supported by the PATCH method on this resource

	Name
	Data type
	Description
	Qualifier

	n/a
	n/a
	n/a
	n/a


This method shall support the request data structures, the response data structures and response codes specified in the following table.

Table 9.3.2.2.3.1-2: Data structures supported by the PATCH Request Body on this resource

	Data type
	Description
	Qualifier

	patchAcknowledgeAlarms-Type
	Patch document for acknowledging an alarm
	M

	patchClearAlarms-Type
	Patch document for clearing an alarm
	M


Table 9.3.2.2.3.1-3: Data structures supported by the PATCH Response Body on this resource

	Data type
	Response

codes
	Description
	Qualifier

	n/a
	200 OK
	In case of success the response body shall be empty.
	

	error-Type
	error code
	In case of failure, the response body shall carry a JSON object described by the "error-Type" format.
	


	Next change


9.3.2.3.3.1
POST

This method shall support the URI query parameters specified in the following table.

Table 9.3.2.1.3.3-1: URI query parameters supported by the POST method on this resource

	Name
	Data type
	Description
	Qualifier

	n/a
	
	
	


This method shall support the request data structures,and the response data structures and response codes specified in the following tables.

Table 9.3.2.3.3.1-2: Data structures supported by the POST Request Body on this resource

	Data type
	Description
	Qualifier

	comment-Type
	The representation of the comment to be added to an alarm.
	


Table 9.3.2.3.3.1-3: Data structures supported by the POST Response Body on this resource

	n/a
	200 OK
	In case of succes, the response body shall be empty.
	M

	error-Type
	error code
	In case of failure, the response body shall carry a JSON object described by the "error-Type" format.
	M


	Next change


Annex A (normative): OpenAPI specification for fault supervision solution set 
{

  "openapi": "3.0.0",

  "info": {

    "title": "TS 28.xyz Fault Management Service",

    "version": "15.0.0",

    "description": "OAS 3.0.0 specification for the Fault Management Service (Fault MnS)"

  },

  "servers": [

    {

      "url": "http://{DN_prefix_authority_part}/{DN_prefix_remainder}/FaultMnS/v1500",

      "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": {

    "/alarms": {

      "get": {

        "summary": "Retrieve alarms",

        "description": "Read the alarms identified by alarmAckState, href and filter.",

        "parameters": [













          {

            "name": "alarmAckState",

            "in": "query",

            "required": false,

            "schema": {

              "$ref": "#/components/schemas/alarmAckState-Type"

            }

          },

          {

            "name": "href",

            "in": "query",

            "required": false,

            "schema": {

              "type": "string",

              "format": "uri"

            }

          },

          {

            "name": "filter",

            "in": "query",

            "required": false,

            "schema": {

              "type": "string"

            }

          }

        ],

        "responses": {

          "200": {

            "description": "Returns the alarms identified in the request.",

            "content": {

              "application/json": {

                "schema": {

                  

"$ref": "#/components/schemas/alarms-Type"






                }

              }

            }

          },

          "default": {

            "description": "Response in case of error.",

            "content": {

              "application/json": {

                "schema": {

                  "$ref": "#/components/schemas/error-Type"

                }

              }

            }

          }

        }

      },

      "post": {

        "summary": "Add a comment to multiple alarms",

        "description": "Add a comment to multiple alarms",

        "parameters": [

          {

            "name": "alarmId",

            "in": "query",

            "description": "Identifies the alarms to which the comment shall be added",

            "required": true,

            "schema": {

              "type": "string"

            }

          },

          {

            "name": "comment",

            "in": "query",

            "description": "The comment to be added to the alarms",

            "required": true,

            "schema": {

              "$ref": "#/components/schemas/comment-Type"

            }

          }

        ],

        "responses": {

          "204": {

            "description": "In case of success, the response body shall be empty."

          },

          "default": {

            "description": "Response in case of error.",

            "content": {

              "application/json": {

                "schema": {

                  "$ref": "#/components/schemas/failedAlarms-Type"

                }

              }

            }

          }

        }

      },

      "patch": {

        "summary": "Clear, acknowledge or unacknowledge multiple alarms",

        "description": "tba",

        "parameters": [

          {

            "name": "alarmId",

            "in": "query",

            "description": "Identifies the alarms to be patched",

            "required": true,

            "schema": {

              "type": "string"

            }

          }

        ],

        "requestBody": {

          "description": "Patch document",

          "content": {

            "application/json": {

              "schema": {

                "oneOf": [

                  {

                    "$ref": "#/components/schemas/patchAcknowledgeAlarms-Type"

                  },

                  {

                    "$ref": "#/components/schemas/patchClearAlarms-Type"

                  }

                ]

              }

            }

          }

        },

        "responses": {

          "204": {

            "description": "In case of success, the response body shall be empty."

          },

          "default": {

            "description": "Response in case of error.",

            "content": {

              "application/json": {

                "schema": {

                  "$ref": "#/components/schemas/failedAlarms-Type"

                }

              }

            }

          }

        }

      }

    },

    "/alarmCount": {

      "get": {

        "summary": "Retrieve alarm count",

        "description": "Read the alarm count for all perceived serverity values.",

        "parameters": [

          {

            "name": "alarmAckState",

            "in": "query",

            "required": false,

            "schema": {

              "$ref": "#/components/schemas/alarmAckState-Type"

            }

          },

          {

            "name": "filter",

            "in": "query",

            "required": false,

            "schema": {

              "type": "string"

            }

          }

        ],

        "responses": {

          "200": {

            "description": "Returns the alarm count for all perceived serverity values.",

            "content": {

              "application/json": {

                "schema": {

                  "$ref": "#/components/schemas/alarmsCount-Type"

                }

              }

            }

          },

          "default": {

            "description": "Response in case of error.",

            "content": {

              "application/json": {

                "schema": {

                  "$ref": "#/components/schemas/error-Type"

                }

              }

            }

          }

        }

      }

    },
    "/alarms/{alarmId}": {

      "patch": {

        "summary": "Clear, acknowledge or unacknowledge a single alarm",

        "description": "Clear, acknowledge or uncknowldege a single alarm by patching the alarm information",

        "parameters": [

          {

            "name": "alarmId",

            "in": "path",

            "description": "Identifies the alarm to be patched",

            "required": true,

            "schema": {

              "type": "string"

            }

          }

        ],

        "requestBody": {

          "required": true,

          "content": {

            "application/merge-patch+json": {

              "schema": {

                "oneOf": [

                  {

                    "$ref": "#/components/schemas/patchAcknowledgeAlarms-Type"

                  },

                  {

                    "$ref": "#/components/schemas/patchClearAlarms-Type"

                  }

                ]

              }

            }

          }

        },

        "responses": {

          "200": {

            "description": "Response in case of success."

          },

          "default": {

            "description": "Response in case of error. The error case needs rework.",

            "content": {

              "application/json": {

                "schema": {

                  "$ref": "#/components/schemas/error-Type"

                }

              }

            }

          }

        }

      }

    },

    "/alarms/{alarmId}/comments": {

      "post": {

        "summary": "Add a comment to a single alarm",

        "description": "Add a comment to an alarm identified by alarmId.",

        "parameters": [

          {

            "name": "alarmId",

            "in": "path",

            "description": "Identifies the alarm to which the comment shall be added.",

            "required": true,

            "schema": {

              "type": "string"

            }

          }

        ],

        "requestBody": {

          "required": true,

          "content": {

            "application/json": {

              "schema": {

                "$ref": "#/components/schemas/comment-Type"

              }

            }

          }

        },

        "responses": {

          "200": {

            "description": "Response in case of success. No message body is returned."

          },

          "default": {

            "description": "Response in case of error.",

            "content": {

              "application/json": {

                "schema": {

                  "$ref": "#/components/schemas/error-Type"

                }

              }

            }

          }

        }

      }

    }

  },

  "components": {

    "schemas": {

      "patchAcknowledgeAlarms-Type": {

        "description": "Used to patch the attributes related to acknowledgement",

        "type": "object",

        "properties": {

          "ackUserId": {

            "type": "string"

          },

          "ackSystemId": {

            "type": "string"

          },

          "ackstate": {

            "type": "string",

            "enum": [

              "acknowledged",

              "unacknowledged"

            ]

          }

        },

        "required": [

          "ackUserId",

          "ackState"

        ]

      },

      "patchClearAlarms-Type": {

        "description": "Used to patch the attributes related to clear",

        "type": "object",

        "properties": {

          "clearUserId": {

            "type": "string"

          },

          "clearSystemId": {

            "type": "string"

          },

          "perceivedSeverity": {

            "type": "string",

            "enum": [

              "cleared"

            ]

          }

        },

        "required": [

          "clearUserId",

          "perceivedSeverity"

        ]

      },

      "alarmAckState-Type": {

        "type": "string",

        "enum": [

          "allAlarms",

          "allActiveAlarms",

          "allActiveAndAcknowledgedAlarms",

          "allActiveAndUnacknowledgedAlarms",

          "allClearedAndUnacknowledgedAlarms",

          "allUnacknowledgedAlarms"

        ]

      },

      "float-Type": {

        "type": "string",

        "format": "float"

      },

      "dateTime-Type": {

        "type": "string",

        "format": "date-Time"

      },

      "uri-Type": {

        "type": "string"

      },

      "notificationType-Type": {

        "type": "string",

        "enum": [

          "notifyNewAlarm",

          "notifyChangedAlarm",

          "notifyClearedAlarm"

        ]

      },

      "alarmType-Type": {

        "type": "string",

        "enum": [

          "Communications Alarm",

          "Processing Error Alarm",

          "Environmental Alarm",

          "Quality Of Service Alarm",

          "Equipment Alarm",

          "Integrity Violation",

          "Operational Violation",

          "Physical Violation",

          "Security Service or Mechanism Violation",

          "Time Domain Violation"

        ]

      },

      "probableCause-Type": {

        "description": "Probable causes need to be added, have fun",

        "type": "string",

        "enum": [

          "cause1",

          "cause2"

        ]

      },

      "trendIndication-Type": {

        "type": "string",

        "enum": [

          "More severe",

          "Mo change",

          "Less severe"

        ]

      },

      "thresholdInfo-Type": {

        "type": "object",

        "properties": {

          "attributeId": {

            "type": "string"

          },

          "observedValue": {

            "$ref": "#/components/schemas/float-Type"

          },

          "thresholdLevel": {

            "$ref": "#/components/schemas/thresholdLevel-Type"

          },

          "armTime": {

            "$ref": "#/components/schemas/dateTime-Type"

          }

        }

      },

      "thresholdLevel-Type": {

        "type": "object",

        "properties": {

          "indication": {

            "type": "string",

            "enum": [

              "Up",

              "Down"

            ]

          },

          "low": {

            "$ref": "#/components/schemas/float-Type"

          },

          "high": {

            "$ref": "#/components/schemas/float-Type"

          }

        }

      },

      "stateChangeDefinition-Type": {

        "description": "This definition needs to be completed, very complex type, have fun",

        "type": "object"

      },

      "proposedRepairActions-Type": {

        "description": "This definition needs to be completed, very complex type, have fun",

        "type": "object"

      },

      "alarmInformation-Type": {

        "description": "This data type needs to be corrected and completed. It just shows the general approach.",

        "type": "object",

        "properties": {

          "notificationType": {

            "$ref": "#/components/schemas/notificationType-Type"

          },

          "alarmType": {

            "$ref": "#/components/schemas/alarmType-Type"

          },

          "href": {

            "$ref": "#/components/schemas/uri-Type"

          },

          "eventTime": {

            "$ref": "#/components/schemas/dateTime-Type"

          },

          "alarmId": {

            "type": "string"

          },

          "alarmRaisedTime": {

            "$ref": "#/components/schemas/dateTime-Type"

          },

          "alarmChangedTime": {

            "$ref": "#/components/schemas/dateTime-Type"

          },

          "alarmClearedTime": {

            "$ref": "#/components/schemas/dateTime-Type"

          },

          "probableCause": {

            "$ref": "#/components/schemas/probableCause-Type"

          },

          "rootCauseIndicator": {

            "type": "boolean"

          },

          "specificProblem": {

            "type": "string"

          },

          "backedUpStatus": {

            "type": "boolean"

          },

          "trendIndication": {

            "$ref": "#/components/schemas/trendIndication-Type"

          },

          "thresholdinfo": {

            "$ref": "#/components/schemas/thresholdInfo-Type"

          },

          "stateChangeDefinition": {

            "$ref": "#/components/schemas/stateChangeDefinition-Type"

          },

          "monitoredAttributes": {

            "type": "string"

          },

          "proposedRepairActions": {

            "$ref": "#/components/schemas/proposedRepairActions-Type"

          },

          "additionalText": {

            "type": "string"

          },

          "additionalInformation": {

            "description": "From here onwards types need to be revisited.",

            "type": "string"

          },

          "ackTime": {

            "type": "string"

          },

          "ackUserId": {

            "type": "string"

          },

          "ackSystemId": {

            "type": "string"

          },

          "ackstate": {

            "type": "string"

          },

          "clearUserId": {

            "type": "string"

          },

          "clearSystemId": {

            "type": "string"

          },

          "backUpObject": {

            "type": "string"

          },

          "correlatedNotifications": {

            "type": "string"

          },

          "comments": {

            "type": "string"

          },

          "serviceUser": {

            "type": "string"

          },

          "serviceProvider": {

            "type": "string"

          },

          "securityAlarmDetector": {

            "type": "string"

          }

        },

        "required": [

          "notificationType"

        ]

      },

      "alarms-Type": {




        "type": "array",

        "items": {

          "$ref": "#/components/schemas/alarmInformation-Type"

        }



      },

      "alarmsCount-Type": {

        "type": "object",

        "properties": {




          "criticalCount": {

            "type": "integer"

          },

          "majorCount": {

            "type": "integer"

          },

          "minorCount": {

            "type": "integer"

          },

          "warningCount": {

            "type": "integer"

          },

          "indeterminateCount": {

            "type": "integer"

          },

          "clearedCount": {

            "type": "integer"

          }



        }

      },

      "comment-Type": {

        "type": "object",

        "properties": {




          "commentUserId": {

            "type": "string"

          },

          "commentSystemId": {

            "type": "string"

          },

          "commentText": {

            "type": "string"

          }

        },

        "required": [

          "commentUserId",

          "commentText"

        ]



      },

      "failedAlarms-Type": {




        "type": "array",

        "items": {

          "type": "object",

          "properties": {

            "alarmId": {

              "type": "string"

            },

            "errorReason": {

              "type": "string"

            }

          }

        }



      },

      "error-Type": {

        "type": "string"

      }

    }

  }

}

	End of changes


