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Start of First change
[bookmark: _Toc105572912][bookmark: _Toc113619581]8.4.1.1.3	Analytics output
The specific information elements of the analytics output for coverage problem analysis, in addition to the common information elements of the analytics outputs (see clause 8.3), are provided in table 8.4.1.1.3-1.
Table 8.4.1.1.3-1: Analytics output for coverage problem analysis
	Information element
	Definition
	Support qualifier
	Properties

	coverageProblemId
	The identifier of the coverage problem.
	M
	type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	coverageProblemType
	Indication of type of the coverage Problem.

The allowed value is one of the enumerated values: WeakCoverage, CoverageHole, PilotPollution, Overshoot coverage, DlUlChannelCoverageMismatch, Other.
	M
	type: enumeration
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	coverageProblemAreas
	Geographical location areas where the coverage problem occurred. 
	O
	type: GeoArea (see TS 28.622, to be confirmed [19])
multiplicity: *
isOrdered: N/AFalse
isUnique: N/ATrue
defaultValue: None
isNullable: False

	problematicCells
	The CGIs of cells where the coverage problem occurred. 
	M
	type: Integer
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	recommendedActions
	The recommended actions to solve the coverage problem.

The recommended action may be (but not limited to):
-	creation of new beam(s), or cell(s);
-	change the transmission power of the NR sector carrier;
-	delete some unwanted beam(s) or cell(s).
	M
	type: RecommendedAction
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	radioEnvironmentMap
	The graphical description of the observed radio coverage characteristics. The graphic may be for the RSRP or SINR of the selected cluster of cells mapped against the physical geographical information (longitude, latitude, altitude) of the area where the RAN (NG-RAN and E-UTRAN) cells are deployed.

It is a list of paired tuples of geographical information (longitude, latitude, altitude) and coverage (RSRP or SINR) values.
	O
	type: List
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	cellConfigurations
	The cell configurations for a new cell or reconfigurations of existing cells derived based on the characteristics in the radioEnvironmentMap.

The cell configurations are the changes to the NRMs attributes affecting the cell coverage (NG-RAN and E-UTRAN).
	O
	type: may differ as defined in
NRCellDU IOC, NRSectorCarrier IOC, BWP IOC, CommonBeamformingFunction IOC, and Beam IOC in TS 28.541 [15];
EUtranGenericCell IOC in TS 28.658 [16]; 
SectorEquipmentFunction IOC, AntennaFunction IOC, and 
TMAFunction IOC in TS 28.662 [17].
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False



Start of next change
[bookmark: _Toc105572916][bookmark: _Toc113619585][bookmark: _Hlk117800396]8.4.1.2.3	Analytics output
The specific information elements of the analytics output for paging optimization, in addition to the common information elements of the analytics outputs (see clause 8.3), are provided in table 8.4.1.2.3-1.
[bookmark: MCCQCTEMPBM_00000128]Table 8.4.1.2.3-1: Analytics output for paging optimization analysis
	Information element
	Definition
	Support qualifier
	Properties

	oOCDuration
	This specify the time window during which UE is out-of-coverage.
	M
	type: ProjectionDuration
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	oOCLocation
	This specifies the last known location of the UEs before it goes out-of-coverage. This would be within the area indicated by the "areaScope" of the MDA request.
	CM
	type: GeoCoordinate
multiplicity: 1..*
isOrdered: False
isUnique: True
defaultValue: None
isNullable: False

	oOCMap
	This specifies the geographical region within which the paging issues are experienced by a group of UEs. This would be within the area indicated by the "areaScope" of the MDA request.
	CM
	type: GeoCoordinate GeoArea (see TS 28.622 [19])
multiplicity: 1..*
isOrdered: TrueFalse
isUnique: True
defaultValue: None
isNullable: False



Start of next change
[bookmark: _Toc105572952][bookmark: _Toc113619621]8.4.5.1.3	Analytics output
The specific information elements of the analytics output (MDA report) for mobility performance analysis, in addition to the common information elements of the analytics outputs (see clause 8.3), are provided in table 8.4.5.1.3‑1.
Table 8.4.5.1.3-1: Analytics output for Mobility Performance analysis
	Information element
	Definition
	Support qualifier
	Properties

	mobilityPerformance IssueIdentifier
	The identifier of the mobility performance issue analysis;
	M
	type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	mobilityPerformance IssueRootCause
	The root cause of mobility performance issues. 

The allowed value is one of the enumerated values: too long mobility interruption time, poor coverage of the cell-edge, inappropriate handover parameters, other.
	M
	type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	mobilityPerformance IssueLocation
	Geographical location areas where the mobility performance issue occurred.
	O
	type: GeoCoordinate GeoArea (see TS 28.622 [19])
multiplicity: *
isOrdered: TrueFalse
isUnique: True
defaultValue: None
isNullable: False



Start of next change
[bookmark: _Toc105573074][bookmark: _Toc113619743]9.5.1	Attribute properties
Table 9.5.1-1
	Attribute Name
	Documentation and Allowed Values
	Properties

	[bookmark: MCCQCTEMPBM_00000120]mDAType
	It indicates the type of MDA type (corresponding to the MDA capability).

AllowedValues: the value of MDA type defined for each MDA capability in clause 8.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	requestedMDAOutputs 
	It indicates the requested analytics outputs for an MDA request.
	type: MDAOutputPerMDAType 
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	mDAOutputIEFilters
	It provides the filters for the analytics output information elements of an MDA type for an MDA request.
	type: MDAOutputIEFilter
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	mDAOutputIEName
	It indicates the analytics output information element name of an MDA type for an MDA request.

AllowedValues: the analytics output information element names for each MDA type as specified in clause 8.
	type: string
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	filterValue
	It indicates the filter value for analytics output information element for an MDA request.

The MDA output information element is only requested and reported when its value equals to the value of this attribute.

allowedValues: depends on the definitions of the analytics output information element (see clause 8) indicated by mDAOutputIEName attribute.
	The type for the corresponding mdaOutputIEName as defined in clause 8

	threshold
	It indicates the threshold for analytics output information element for an MDA request.
	type: ThresholdInfo (see TS 28.622 [19])
multiplicity: *
isOrdered: N/A
isUnique: True
defaultValue: None 
isNullable: True

	analyticsPeriod
	It indicates a list of times, which may determine a time-period related to a time schedule for analytics period.   
	type: DateTime (see TS 32.156 [18])
multiplicity: 1..*
isOrdered: N/A
isUnique: True
defaultValue: None 
isNullable: True

	timeOut
	It indicates a time until which an MDA MnS consumer needs to obtain an MDA output. Beyond this time the MDA output is no longer needed by the MDA MnS consumer.
	type: DateTime (see TS 32.156 [18])
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	reportingMethod
	It indicates the reporting method of the analytics output selected by the MnS consumer.

allowedValues: File, Streaming, Notification.
	type: Enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	reportingTarget
	It indicates the reporting target of the MDA outputs.

Allowed values: URI.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	analyticsScope
	It indicates the scope of the analytics requested by the MnS consumer.
	type: AnalyticsScopeType
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	managedEntitiesScope
	It indicates the scope of the analytics by the DNs of the managed entities.

It carries the DN(s) of SubNetwork MOI(s), ManagedElement MOI(s), and/or the MOI(s) of the derivative IOCs of ManagedFunction (see TS 28.622 [19]).

For each MOI provided by this attribute, the MOI itself and all of its subordinated MOIs are in the scope of analytics.
	type: DN
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	areaScope
	It indicates the scope of the analytics by the geographical area information.
	type: GeoArea (see TS 28.622 [19])
multiplicity: *
isOrdered: N/AFalse
isUnique: N/ATrue
defaultValue: None 
isNullable: True

	startTime
	It indicates the start time of the analytics requested by the MnS consumer.
	type: DateTime (see TS 32.156 [18])
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	stopTime
	It indicates the stop time of the analytics requested by the MnS consumer.
	type: DateTime (see TS 32.156 [18])
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	analyticsWindow
	It indicates the time duration related with the analytics output towards the MDA MnS consumer.
	type: TimeWindow
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	mDAReportID
	It indicates the identifier for the MDAReport.
	type: string
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	mdaOutputList
	It indicates a list of output results related to particular MDA type.
	type: MDAOutputEntry
multiplicity: *
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	analyticsWindow
	It indicates the time duration related to MDA output. It can be in the past, when the analytics is statistics, or in the future for a prediction.
	type: TimeWindow
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	mdaOutputIEValue
	It indicates the MDA output result that can be numeric or non-numeric.
	The type for the corresponding mdaOutputIEName as defined in clause 8

	confidenceDegree
	A probability range that contains the degree of accuracy of the analytics output statistics or prediction.
	type: Real
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	supportedMDACapabilities
	It indicates the MDA capabilities supported by the MDA function.

AllowedValues: the value of MDA types defined for the MDA capabilities in clause 8.
	type: String
multiplicity: *
isOrdered: N/A
isUnique: True
defaultValue: None 
isNullable: True



Start of next change
[bookmark: _Toc105573091][bookmark: _Toc113619759]A.2.1	OpenAPI document "TS28104_MdaNrm.yaml"
openapi: 3.0.1
info:
  title: MDA NRM
  version: 17.0.0
  description: >-
    OAS 3.0.1 specification of the MDA NRM
    © 2020, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
externalDocs:
  description: 3GPP TS 28.104; MDA 
  url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.104/
paths: {}
components:
  schemas:

#-------- Definition of types-----------------------------------------------------

    MDATypes:
      type: array
      items:
        type: string

    MDAOutputs:
      type: array
      items:
        $ref: '#/components/schemas/MDAOutputPerMDAType'

    MDAOutputPerMDAType:
      type: object
      properties:
        mDAType:
          type: string
        mDAOutputIEFilters:
          type: array
          items:
            $ref: '#/components/schemas/MDAOutputIEFilter'

    MDAOutputIEFilter:
      type: object
      properties:
        mDAOutputIEName:
          type: string
        filterValue:
          type: string
        threshold:
          $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ThresholdInfo'
        analyticsPeriod:
          type: array
          items:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
        timeOut:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'

    ReportingMethod:
      type: string
      enum:
        - FILE
        - STREAMING
        - NOTIFICATION

    ReportingTarget:
      $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'

    AnalyticsScope:
      oneOf:
        - type: object
          properties:
            managedEntitiesScope:
              $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'
        - type: object
          properties:
            areaScope:
              $ref: 'TS28623_ComDefs.yaml#/components/schemas/#/components/schemas/GeoAreaList'

    GeoAreaList:
      type: array
      items:
        $ref: '#/components/schemas/GeoArea'

    GeoArea:
      type: object
      properties:
        coordinates:
          type: array
          items:
            $ref: '#/components/schemas/Coordinate'
        altitude:
          type: number
          format: float

    Coordinate:
      type: object
      properties:
        latitude:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Latitude'
        longitude:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Longitude'


#-------- Definition of abstract IOCs --------------------------------------------



#-------- Definition of concrete IOCs --------------------------------------------

    SubNetwork-Single:
      allOf:
        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              $ref: 'TS28623_GenericNrm.yaml#/components/schemas/SubNetwork-Attr'
        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/SubNetwork-ncO'
        - type: object
          properties:
            SubNetwork:
              $ref: '#/components/schemas/SubNetwork-Multiple'
            ManagedElement:
              $ref: '#/components/schemas/ManagedElement-Multiple'
            MDAFunction:
              $ref: '#/components/schemas/MDAFunction-Multiple'
            MDAReport:
              $ref: '#/components/schemas/MDAReport-Multiple'


    ManagedElement-Single:
      allOf:
        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedElement-Attr'
        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedElement-ncO'
        - type: object
          properties:
            MDAFunction:
              $ref: '#/components/schemas/MDAFunction-Multiple'

    MDAFunction-Single:
      allOf:
        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              allOf:
                - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-Attr'
                - type: object
                  properties:
                    supportedMDACapabilities:
                      $ref: '#/components/schemas/MDATypes'
        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-ncO'
        - type: object
          properties:
            MDARequest:
              $ref: '#/components/schemas/MDARequest-Multiple'

    MDARequest-Single:
      allOf:
        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              allOf:
                - type: object
                  properties:
                    requestedMDAOutputs:
                      $ref: '#/components/schemas/MDAOutputs'
                    reportingMethod:
                      $ref: '#/components/schemas/ReportingMethod'
                    reportingTarget:
                      $ref: '#/components/schemas/ReportingTarget'
                    analyticsScope:
                      $ref: '#/components/schemas/AnalyticsScope'
                    startTime:
                      $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
                    stopTime:
                      $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'

    MDAReport-Single:
      $ref: 'TS28104_MdaReport.yaml#/components/schemas/MDAReport'


#-------- Definition of JSON arrays for name-contained IOCs ----------------------

    SubNetwork-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/SubNetwork-Single'
    ManagedElement-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/ManagedElement-Single'
    MDAFunction-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/MDAFunction-Single'
    MDARequest-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/MDARequest-Single'

    MDAReport-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/MDAReport-Single'

#-------- Definitions in TS 28.104 for TS 28.532 ---------------------------------

    resources-mdaNrm:
      oneOf:
        - $ref: '#/components/schemas/SubNetwork-Single'
        - $ref: '#/components/schemas/ManagedElement-Single'

        - $ref: '#/components/schemas/MDAFunction-Single'
        - $ref: '#/components/schemas/MDARequest-Single'
        - $ref: '#/components/schemas/MDAReport-Single'

End of Changes


