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1	Decision/action requested
The group is requested to discuss and approve the pCR below.
2	References
[1]          3GPP TS 28.831: " Management and orchestration; Study on basic Service-Based Management Architecture (SBMA) enabler enhancements"
[2]          S5-232098 Rel-18 pCR TR 28.831 Add a new key issue for Advertising NRM properties by the MnS producer
[3]          S5-232099 Rel-18 pCR TR 28.831 Add potential requirements for KI for Advertising NRM properties by the MnS producer
3	Rationale
pCR with tDoc# S5-232098 for this SA5#146 meeting proposes a new key issue for Advertising NRM properties by the MnS producer, and pCR with tDoc# S5-232099 for this SA5#147 meeting proposes potential requirements for the same. This contribution proposes a potential solution for the mentioned key issue.
4	Detailed proposal
The following changes are proposed for TR 28.831[1].
	[bookmark: _Hlk107488384]1st Change



[bookmark: _Toc103840366]4.x	Key Issue #x: Advertising NRM properties by the MnS producer    
4.x.1	Issue description
4.x.2	Current situation
[bookmark: _Toc103840369]4.x.3	Analysis
[bookmark: _Toc103840370]4.x.4	Potential requirements
[bookmark: _Toc103840371]4.x.5	Potential solution #1
[bookmark: _Toc112342328]4.x.5.1	Introduction
This potential solution introduces mechanism for the MnS producer to advertise supported NRM(s) and for each supported NRM the properties as a set of rules for the MnS producer to advertise its deviations from the 3GPP defined standard NRM schema. 
4.x.5.2	MnS Producer based on YANG-Netconf solution set
MnS producer using YANG-Netconf solution set can advertise supported IOCs, attributes and constrains or deviations, from the 3GPP defined standard NRM schema, to the MnS consumers using the the YANG Library (ietf-yang-library defined in RFC8525). 
4.x.5.3	MnS Producer based on OpenAPI solution set
4.x.5.3.1	Introduction  
This potential solution introduces mechanism for the MnS producer to advertise supported NRM(s) and for each supported NRM properties as a set of rules for the MnS Producer to advertise its deviations from the 3GPP defined standard NRM schema for OpenAPI solution set. JSON patch statements are used to describe a set of deviations for the 3GPP schema document. The deviations are advertised as a set of JSON patch statements. 
As described in TS 32.160, JSON schema is used to describe a set of valid schema documents sent over the wire in HTTP request and response messages of the ProvMnS. MnS Producer to advertise its deviations from the 3GPP defined standard NRM schema for OpenAPI solution set shall use the JSON patch statements, to describe a set of deviations for the 3GPP schema document. 
The MnS Producer can return the properties of the MnS in "nrmPropertiesList", that represents the information related to the supported NRM(s) and supported properties of the MnS Producer. 
Table 4.x.5.3.1-1: Information contained in nrmPropertiesList
	Attribute
	Description

	nrmIdentifier
	NRM identifier that is represented by the 3GPP defined standard schema.

Examples:
“TS28623_ComDefs.yaml”
“TS28623_GenericNrm.yaml”
“TS28541_NrNrm.yaml”

	nrmVersion
	NRM version that is represented in the attribute "version" in the standard schema.

Examples:
"17.0.0",
"17.2.0"

	deviationsList
	Set of deviations represented as JSON patch statements for the 3GPP scema document for the NRM identified using "nrmIdentifier" and "nrmVersion".



For example, when the MnS Consumer retrieves the complete containment tree with the target URI identifying the NRM root, by the path segment "/{MnSName}/{MnSVersion}", for example "/ProvMnS/1700", with query parameter scopeType as BASE_ONLY, the MnS Producer returns the properties of the MnS in "nrmPropertiesList". With query parameter scopeType as BASE_ALL, the MnS Producer returns the properties of the MnS in "nrmPropertiesList", as siblings of "SubNetwork".
	[bookmark: MCCQCTEMPBM_00000068]GET /ProvMnS/1700?scopeType=BASE_ONLY&attributes= HTTP/1.1
Host: example.org
Accept: application/json



The response is illustrated below. Properties of the MnS is returned in "nrmPropertiesList".
	[bookmark: MCCQCTEMPBM_00000069]HTTP/1.1 200 OK
Date: Tue, 06 Aug 2019 16:50:26 GMT
Content-Type: application/json
{
  "nrmPropertiesList": [
    {
      "nrmIdentifier": "TS28623_GenericNrm.yaml",
      "nrmVersion": "17.1.0",
      "deviationsList": [
        {
          "op": "remove",
          "path": "/ClassA"
        },
        {
          "op": "remove",
          "path": "/ClassX"
        }
      ]
    },
    {
      "nrmIdentifier": "TS28541_NrNrm.yaml",
      "nrmVersion": "17.7.0",
      "deviationsList": [
        {
          "op": "replace",
          "path": "/ClassA-Multiple",
          "value": {
            "type": "array",
            "minItems": 1,
            "maxItems": 5,
            "items": {
              "$ref": "#/components/schemas/ClassA-Single"
            }
          }
        }
      ]
    }
  ]
}



The deviations statements using JSON patch can enable the MnS Producer to advertise the following:
- Supported IOCs, and the IOCs that are accessible by the MnS Consumers using the CRUD operations defined as part of the Provisioning MnS. The MnS Producer shall provide the supported IOCs in the NRM schema "nrmIdentifier" and list of deviations, in "deviationsList", to provide the IOCs which are not supported (Refer to clause 4.x.5.3.2).
- Supported cardinality for each supported IOC. Refer to clause 4.x.5.3.3.
- Supported name-containment relationships for the supported IOCs. Refer to clause 4.x.5.3.4. 
- Supported vendor specific data. Refer to clause 4.x.5.3.5.
- Supported attributes for the supported IOCs. Refer to clause 4.x.5.3.6.
- Supported upper boundary for the supported list attributes. Refer to clause 4.x.5.3.7.
- Supported notification for each supported IOC and attributes. Refer to clause 4.x.5.3.8.
4.x.5.3.2	IOCs not supported by the MnS producer  
MnS Producer that does not support an IOC defined in 3GPP NRM shall provide JSON patch statements to delete such IOCs from the schema. 
For example, where ClassA is defined in standard JSON schema:
	Definition of IOC ClassA in JSON

	{
  "ClassA-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeA": {
            "type": "string"
          },
          "attributeB": {
            "type": "integer"
          }
        }
      }
    }
  },
  "ClassB-Multiple": {
    "type": "array",
    "minItems": 1,
    "items": {
      "$ref": "#/components/schemas/ClassB-Single"
    }
  },
  "ClassB-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeX": {
            "type": "string"
          },
          "attributeY": {
            "type": "integer"
          }
        }
      }
    }
  }
}



JSON patch statement in the list of deviations by MnS Producer that does not support IOC ClassA shall be as follows:
	[
  {
    "op": "remove",
    "path": "/ClassA-Multiple"
  },
  {
    "op": "remove",
    "path": "/ClassA-Single"
  }
]



Resulting schema: 
	{
  "ClassB-Multiple": {
    "type": "array",
    "minItems": 1,
    "items": {
      "$ref": "#/components/schemas/ClassB-Single"
    }
  },
  "ClassB-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeX": {
            "type": "string"
          },
          "attributeY": {
            "type": "integer"
          }
        }
      }
    }
  }
}



4.x.5.3.3	Maximum number of instances of an IOCs supported for IOCs without an upper boundary defined in the standard schema
For the IOCs defined without an upper boundary for the cardinality relationship (defined with a “*”), the MnS producer would not support an infinite number of instances of an IOC to be created. The MnS producer would have an upper limit defined on the multiplicity of the IOCs that it supports. 
For example, where ClassA is defined in standard JSON schema without an upper boundary for the cardinality relationship:
	Definition of IOC in JSON

	{
  "ClassA-Multiple": {
    "type": "array",
    "minItems": 1,
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeX": {
            "type": "string"
          },
          "attributeY": {
            "type": "integer"
          }
        }
      }
    }
  }
}



JSON patch statement in the list of deviations by MnS Producer that supports a maximum of 5 instances of IOC ClassA shall be as follows:
	[
  {
    "op": "replace",
    "path": "/ClassA-Multiple",
    "value": {
      "type": "array",
      "minItems": 1,
      "maxItems": 5,
      "items": {
        "$ref": "#/components/schemas/ClassA-Single"
      }
    }
  }
]



Resulting schema: 
	{
  "ClassA-Multiple": {
    "type": "array",
    "minItems": 1,
    "maxItems": 5,
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeX": {
            "type": "string"
          },
          "attributeY": {
            "type": "integer"
          }
        }
      }
    }
  }
}



[bookmark: _Toc103840372]4.x.5.3.4	Name containments for the IOC supported by the MnS producer 
For the IOCs with name-containment relationship with ProxyClass representing different IOCs, the MnS producer may support all or only a subset of name-containment for the IOCs that can exist at different levels in the containment tree. MnS Producer that does not support all the name-containments for IOC that is defined with multiple name containment relationship in 3GPP NRM shall provide JSON patch statements to delete such IOCs from the schema. 
For example, where ClassA is name-containted under ClassX-ncO and ClassY-ncO is defined in standard JSON schema:
	Definition of IOC in JSON

	{
  "ClassA-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeA": {
            "type": "string"
          },
          "attributeB": {
            "type": "integer"
          }
        }
      }
    }
  },
  "ClassB-Multiple": {
    "type": "array",
    "minItems": 1,
    "items": {
      "$ref": "#/components/schemas/ClassB-Single"
    }
  },
  "ClassB-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeX": {
            "type": "string"
          },
          "attributeY": {
            "type": "integer"
          }
        }
      }
    }
  },
  "ClassX-ncO": {
    "type": "object",
    "properties": null,
    "ClassA": {
      "$ref": "#/components/schemas/ClassA-Multiple"
    }
  },
  "ClassY-ncO": {
    "type": "object",
    "properties": null,
    "ClassA": {
      "$ref": "#/components/schemas/ClassA-Multiple"
    },
    "ClassB": {
      "$ref": "#/components/schemas/ClassB-Multiple"
    }
  }
}



JSON patch statement in the list of deviations by MnS Producer that does not support IOC ClassA name-containment under ClassY-ncO shall be as follows:
	[
  {
    "op": "remove",
    "path": "/ClassY-ncO/ClassA"
  }
]



Resulting schema: 
	{
  "ClassA-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeA": {
            "type": "string"
          },
          "attributeB": {
            "type": "integer"
          }
        }
      }
    }
  },
  "ClassB-Multiple": {
    "type": "array",
    "minItems": 1,
    "items": {
      "$ref": "#/components/schemas/ClassB-Single"
    }
  },
  "ClassB-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeX": {
            "type": "string"
          },
          "attributeY": {
            "type": "integer"
          }
        }
      }
    }
  },
  "ClassX-ncO": {
    "type": "object",
    "properties": null,
    "ClassA": {
      "$ref": "#/components/schemas/ClassA-Multiple"
    }
  },
  "ClassY-ncO": {
    "type": "object",
    "properties": null,
    "ClassB": {
      "$ref": "#/components/schemas/ClassB-Multiple"
    }
  }
}



4.x.5.3.5	Vendor specific data supported by the MnS producer 
A MnS producer that supports vendor specific data using VsDataContainer IOC (defined in clause 4.3.9 of TS 28.622[b]), shall provide JSON patch statements to add the vendor specific data information. 
For example, the VsDataContainer is defined in 3GPP schema as:
	{
  "VsDataContainer-Single": {
    "type": "object",
    "properties": {
      "id": {
        "type": "string"
      },
      "attributes": {
        "type": "object",
        "properties": {
          "vsDataType": {
            "type": "string"
          },
          "vsDataFormatVersion": {
            "type": "string"
          },
          "vsData": {
            "nullable": true
          }
        }
      },
      "VsDataContainer": {
        "$ref": "#/components/schemas/VsDataContainer-Multiple"
      }
    }
  },
  "VsDataContainer-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/VsDataContainer-Single"
    }
  }
}



JSON patch statement by MnS Producer that supports vendor specific data in VsDataContainer IOC, consisting of vsData with attributes defined in vsDataAttributes, shall be as follows:
	[
  {
    "op": "add",
    "path": "/vsDataAttributes",
    "value": {
      "type": "object",
      "properties": {
        "attributeA": {
          "type": "string"
        },
        "attributeB": {
          "type": "integer"
        },
        "attributeC": {
          "type": "boolean"
        },
        "attributeD": {
          "type": "array",
          "items": {
            "type": "string"
          }
        },
        "attributeE": {
          "type": "string",
          "enum": [
            "enum1",
            "enum2",
            "enum3"
          ]
        }
      }
    }
  },
  {
    "op": "replace",
    "path": "/VsDataContainer-Single",
    "value": {
      "type": "object",
      "properties": {
        "id": {
          "type": "string"
        },
        "attributes": {
          "type": "object",
          "properties": {
            "vsDataType": {
              "type": "string",
              "enum": [
                "vsDataAttributes"
              ]
            },
            "vsDataFormatVersion": {
              "type": "string",
              "enum": [
                "vsDataAttributes1.0"
              ]
            },
            "vsData": {
              "type": "vsDataAttributes"
            }
          }
        }
      }
    }
  }
]



Resulting schema: 
	{
  "VsDataContainer-Single": {
    "type": "object",
    "properties": {
      "id": {
        "type": "string"
      },
      "attributes": {
        "type": "object",
        "properties": {
          "vsDataType": {
            "type": "string",
            "enum": [
              "vsDataAttributes"
            ]
          },
          "vsDataFormatVersion": {
            "type": "string",
            "enum": [
              "vsDataAttributes1.0"
            ]
          },
          "vsData": {
            "type": "vsDataAttributes"
          }
        }
      }
    }
  },
  "VsDataContainer-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/VsDataContainer-Single"
    }
  },
  "vsDataAttributes": {
    "type": "object",
    "properties": {
      "attributeA": {
        "type": "string"
      },
      "attributeB": {
        "type": "integer"
      },
      "attributeC": {
        "type": "boolean"
      },
      "attributeD": {
        "type": "array",
        "items": {
          "type": "string"
        }
      },
      "attributeE": {
        "type": "string",
        "enum": [
          "enum1",
          "enum2",
          "enum3"
        ]
      }
    }
  }
}



4.x.5.3.6	Attributes not supported by the MnS producer
A MnS producer might not support all attributes (i.e., the attributes with the support qualifier defined as optional or conditional mandatory or conditional optional) of an IOC. MnS Producer that does not support an attribute defined in 3GPP NRM shall provide JSON patch statements to delete such attributes from the schema. 
For example, where ClassA is defined in standard JSON schema:
	Definition of IOC in JSON

	{
  "ClassA-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeA": {
            "type": "string"
          },
          "attributeB": {
            "type": "integer"
          }
        }
      }
    }
  }
}



JSON patch statement by MnS Producer that does not support attribute attributeE of ClassA shall be as follows:
	[
  {
    "op": "remove",
    "path": "/ClassA-Single/properties/attributes/properties/attributeE"
  }
]



Resulting schema: 
	{
  "ClassA-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeA": {
            "type": "string"
          },
          "attributeB": {
            "type": "integer"
          }
        }
      }
    }
  }
}



4.x.5.3.7	Upper boundary for the list attributes supported by the MnS producer for the list attributes without an upper boundary defined in the standard schema
For the list attributes defined without an upper boundary for multiplicity (defined with a “*”), the MnS producer would not support an infinite number of elements for attribute. The MnS producer would have an upper limit defined on the multiplicity of the list attributes that it supports.
For example, where ClassA is defined in standard JSON schema:
	Definition of IOC in JSON

	{
  "ClassA-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeA": {
            "type": "string"
          },
          "attributeF": {
            "type": "array",
            "items": {
              "type": "string"
            },
            "minItems": 1
          }
        }
      }
    }
  }
}



JSON patch statement by MnS Producer that has upper boundary for the list attribute attributeF that is defined with multiplicity "*" in the standards:
	[
  {
    "op": "add",
    "path": "/ClassA-Single/properties/attributes/properties/attributeF",
    "value": {
      "type": "array",
      "items": {
        "type": "string"
      },
      "minItems": 1,
      "maxItems": 7
    }
  }
]



Resulting schema: 
	{
  "ClassA-Multiple": {
    "type": "array",
    "items": {
      "$ref": "#/components/schemas/ClassA-Single"
    }
  },
  "ClassA-Single": {
    "type": "object",
    "properties": {
      "attributes": {
        "type": "object",
        "properties": {
          "attributeA": {
            "type": "string"
          },
          "attributeF": {
            "type": "array",
            "items": {
              "type": "string"
            },
            "minItems": 1,
            "maxItems": 7
          }
        }
      }
    }
  }
}



4.x.5.3.8	Notifications supported by the MnS producer 
The MnS producer might support all or a subset or none of the defined notifications. The MnS producer might support the notification only for a subset of IOCs and attributes. This is applicable for alarm notifications and the configuration notifications (notifyMOICreation and notifyMOIDeletion notification that are applicable at IOCs and notifyMOIAttributeValueChanges, notifyMOIChanges notifications that are applicable at attribute level). MnS Producer shall provide JSON patch statements to advertise the list of notifications supported. 
3GPP IOC NtfSubscriptionControl (defined in clause 4.3.22 in 3GPP TS 28.622) represents a notification subscription of a notification recipient. Attribute notificationTypes in 3GPP is defined as an enum with the complete list of notifications, as listed in the below table. The MnS Producer that does not support all the notification shall provide JSON patch statements to remove the notifications that are not supported from the enumeration values of attribute notificationTypes.
	notificationTypes
	Notification types of notifications that are candidates for being forwarding to the notification recipient. If this attribute is absent, notifications of all types are candidates for being forwarding to the notification recipient.

If the notificationFilter attribute is absent, all candidate notifications are forwarded to the notification recipient, otherwise the candidate notifications are discriminated by the filter specified by the notificationFilter attribute.

Below is a list of notificationType values that are defined in 3GPP specifications. If the notificationType itself is supported by the system, it shall be supported in the NtfSubscriptionControl.notificationTypes attribute as well. Other notificationTypes defined by SDOs or enterprises may also be supported.

AllowedValues: 
- notifyMOICreation
- notifyMOIDeletion
- notifyMOIAttributeValueChanges
- notifyMOIChanges
- notifyEvent
- notifyNewAlarm
- notifyChangedAlarm
- notifyAckStateChanged
- notifyComments
- notifyCorrelatedNotificationChanged
- notifyChangedAlarmGeneral
- notifyClearedAlarm
- notifyAlarmListRebuilt
- notifyPotentialFaultyAlarmList
- notifyFileReady
- notifyFilePreparationError
- notifyThresholdCrossing
	type: ENUM
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False



For example, where notificationTypes is defined in standard JSON schema as below:
	Definition of IOC notificationTypes in JSON

	{
  "NotificationType": {
    "oneOf": [
      {
        "$ref": "TS28532_FaultMnS.yaml#/components/schemas/AlarmNotificationTypes"
      },
      {
        "$ref": "TS28532_ProvMnS.yaml#/components/schemas/CmNotificationTypes"
      },
      {
        "$ref": "TS28532_PerfMnS.yaml#/components/schemas/PerfNotificationTypes"
      },
      {
        "$ref": "TS28532_HeartbeatNtf.yaml#/components/schemas/HeartbeatNotificationTypes"
      },
      {
        "$ref": "TS28532_FileDataReportingMnS.yaml#/components/schemas/FileNotificationTypes"
      }
    ]
  }
}

	{
  "CmNotificationTypes": {
    "type": "string",
    "enum": [
      "notifyMOICreation",
      "notifyMOIDeletion",
      "notifyMOIAttributeValueChanges",
      "notifyMOIChanges"
    ]
  }
}



JSON patch statement by MnS Producer that does not support notification type notifyMOIAttributeValueChanges, to replace the enums supported for CmNotificationTypes:
	[
  {
    "op": "replace",
    "path": "/CmNotificationTypes/enum",
    "value": [
      "notifyMOICreation",
      "notifyMOIDeletion",
      "notifyMOIChanges"
    ]
  }
]



Resulting schema: 
	{
  "CmNotificationTypes": {
    "type": "string",
    "enum": [
      "notifyMOICreation",
      "notifyMOIDeletion",
      "notifyMOIChanges"
    ]
  }
}



4.x.6	CR proposal
[bookmark: _Toc103840373]4.x.7	Conclusion

	End of change






