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<CODE BEGINS>
openapi: 3.0.1
info:
  title: Generic NRM
  version: 17.6.0
  description: >-
    OAS 3.0.1 definition of the Generic NRM
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
externalDocs:
  description: 3GPP TS 28.623; Generic NRM
  url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.623/
paths: {}
components:
  schemas:

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

    RegistrationState:
      type: string
      enum:
        - REGISTERED
        - DEREGISTERED
    VnfParameter:
      type: object
      properties:
        vnfInstanceId:
          type: string
        vnfdId:
          type: string
        flavourId:
          type: string
        autoScalable:
          type: boolean
    PeeParameter:
      type: object
      properties:
        siteIdentification:
          type: string
        siteDescription:
          type: string
        siteLatitude:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Latitude'
        siteLongitude:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Longitude'
        siteAltitude:
          type: number
          format: float
        equipmentType:
          type: string
        environmentType:
          type: string
        powerInterface:
          type: string
    ThresholdInfo:
      type: object
      properties:
        thresholdDirection:
          type: string
          enum:
            - UP
            - DOWN
            - UP_AND_DOWN
        thresholdValue:
          oneOf:
            - type: integer
            - $ref: 'TS28623_ComDefs.yaml#/components/schemas/Float'
        hysteresis:
          oneOf:
            - type: integer
              minimum: 0
            - type: number
              format: float
              minimum: 0
    Operation:
      type: object
      properties:
        name:
          type: string
        allowedNFTypes:
          $ref: '#/components/schemas/NFType'
        operationSemantics:
          $ref: '#/components/schemas/OperationSemantics'
    NFType:
      type: string
      description: ' NF name defined in TS 23.501'
      enum:
        - NRF
        - UDM
        - AMF
        - SMF
        - AUSF
        - NEF
        - PCF
        - SMSF
        - NSSF
        - UDR
        - LMF
        - GMLC
        - 5G_EIR
        - SEPP
        - UPF
        - N3IWF
        - AF
        - UDSF
        - DN
    OperationSemantics:
      type: string
      enum:
        - REQUEST_RESPONSE
        - SUBSCRIBE_NOTIFY
    SAP:
      type: object
      properties:
        host:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/HostAddr'
        port:
          type: integer
    NFServiceType:
      type: string
      enum:
        - Namf_Communication
        - Namf_EventExposure
        - Namf_MT
        - Namf_Location
        - Nsmf_PDUSession
        - Nsmf_EventExposure
        - Others
    TransportProtocol:
      anyOf:
        - type: string
          enum:
            - TCP
        - type: string
    SupportedPerfMetricGroup:
      type: object
      properties:
        performanceMetrics:
          type: array
          items:
            type: string
        granularityPeriods:
          type: array
          items:
            type: integer
            minimum: 1
        reportingMethods:
          type: array
          items:
            type: string
            enum:
             - FILE_BASED_LOC_SET_BY_PRODUCER
             - FILE_BASED_LOC_SET_BY_CONSUMER
             - STREAM_BASED 
        reportingPeriods:
          type: array
          items:
            type: integer
            minimum: 1
    ReportingCtrl:
      oneOf:
        - type: object
          properties:
            fileReportingPeriod:
              type: integer
        - type: object
          properties:
            fileReportingPeriod:
              type: integer
            fileLocation:
              $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'
        - type: object
          properties:
            streamTarget:
              $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'
    Scope:
      type: object
      properties:
        scopeType:
          type: string
          enum:
            - BASE_ONLY
            - BASE_ALL
            - BASE_NTH_LEVEL
            - BASE_SUBTREE
        scopeLevel:
          type: integer
    ProcessMonitor:
      description: >-
        This data type is the "ProcessMonitor" data type without specialisations.
      type: object
      properties:
        jobId:
          type: string
        status:
          type: string
          enum:
            - NOT_STARTED
            - RUNNING
            - FINSHED
            - FAILED
            - PARTIALLY_FAILED
            - CANCELLING
            - CANCELLED
        progressPercentage:
          type: integer
          minimum: 0
          maximum: 100
        progressStateInfo:
          type: string
        resultStateInfo:
          type: string
        startTime:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
        endTime:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
        timer:
          type: integer
    FileDownloadJobProcessMonitor:
      description: >-
        This data type is the "ProcessMonitor" data type with specialisations
        for usage in the "FileDownloadJob".
      type: object
      properties:
        jobId:
          type: string
        status:
          type: string
          enum:
            - NOT_STARTED
            - RUNNING
            - FINSHED
            - FAILED
            - CANCELLING
            - CANCELLED
        progressPercentage:
          type: integer
          minimum: 0
          maximum: 100
        progressStateInfo:
          type: string
        resultStateInfo:
          oneOf:
            - type: string
              enum:
                - NULL
                - UNKNOWN
                - NO_STORAGE
                - LOW_MEMROY
                - NO_CONNECTION_TO_REMOTE_SERVER
                - FILE_NOT_AVAILABLE
                - DNS_CANNOT_BE_RESOLVED
                - TIMER_EXPIRED
                - OTHER
            - type: string
        startTime:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
        endTime:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
        timer:
          type: integer
    AreaScope:
      oneOf:
      - type: array
        items:
          $ref: '#/components/schemas/EutraCellId'
      - type: array
        items:
          $ref: '#/components/schemas/NrCellId'
      - type: array
        items:
          $ref: '#/components/schemas/Tac'
      - type: array
        items:
          $ref: '#/components/schemas/Tai'
    Tai:
      type: object
      properties:
        mcc:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mcc'
        mnc:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mnc'
        tac:
          $ref: '#/components/schemas/Tac'
    AreaConfig:
      type: object
      properties:
        freqInfo:
          $ref: '#/components/schemas/FreqInfo'
        pciList:
          type: array
          items:
            type: integer
    FreqInfo:
      description: specifies the carrier frequency and bands used in a cell.
      type: object
      properties:
        arfcn:
          type: integer
        freqBands:
          type: array
          items: 
            type: integer
    MbsfnArea:
      type: object
      properties:
        mbsfnAreaId:
          type: integer
          minimum: 1
        earfcn:
          type: integer
          minimum: 1
    Tac:
      type: string
      pattern: '(^[A-Fa-f0-9]{4}$)|(^[A-Fa-f0-9]{6}$)'
    EutraCellId:
      type: string
      pattern: '^[A-Fa-f0-9]{7}$'
    NrCellId:
      type: string
      pattern: '^[A-Fa-f0-9]{9}$'
    IpAddr:
      oneOf:
        - $ref: 'TS28623_ComDefs.yaml#/components/schemas/Ipv4Addr'
        - $ref: 'TS28623_ComDefs.yaml#/components/schemas/Ipv6Addr'

    ManagementData:
      oneOf:
      - type: array
        items:
          type: string
          enum:
            - COVERAGE
            - CAPACITY
            - ENERGY_EFFICIENCY
            - MOBILITY
            - ACCESSIBILITY
      - type: array
        items:
          type: string
    NodeFilter:
      type: object
      properties:
        areaOfInterest:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/AreaOfInterest'
        networkDomain:
          type: string
          enum:
            - CN
            - RAN
        cpUpType:
          type: string
          enum:
            - CP
            - UP
        sst:
          type: integer

#-------- Definition of types used in Trace control NRM fragment------------------
                
    jobType-Type:
      type: string
      description: Specifies whether the TraceJob represents only MDT, Logged MBSFN MDT, Trace or a combined Trace and MDT job. Applicable for Trace, MDT, RCEF and RLF reporting. See 3GPP TS 32.422 clause 5.9a for additional details.
      enum:
        - IMMEDIATE_MDT_ONLY
        - LOGGED_MDT_ONLY
        - TRACE_ONLY
        - IMMEDIATE_MDT AND TRACE
        - RLF_REPORT_ONLY
        - RCEF_REPORT_ONLY
        - LOGGED_MBSFN_MDT

    listOfInterfaces-Type:
      description: The interfaces to be recorded in the Network Element. See 3GPP TS 32.422 clause 5.5 for additional details.
      type: object
      properties:
        MSCServerInterfaces:
          type: array
          items:
            type: string
            enum:
              - A
              - Iu-CS
              - Mc
              - MAP-G
              - MAP-B
              - MAP-E
              - MAP-F
              - MAP-D
              - MAP-C
              - CAP
        MGWInterfaces:
          type: array
          items:
            type: string
            enum:
              - Mc
              - Nb-UP
              - Iu-UP
        RNCInterfaces:
          type: array
          items:
            type: string
            enum:
              - Iu-CS
              - Iu-PS
              - Iur
              - Iub
              - Uu
        SGSNInterfaces:
          type: array
          items:
            type: string
            enum:
              - Gb
              - Iu-PS
              - Gn
              - MAP-Gr
              - MAP-Gd
              - MAP-Gf
              - Ge
              - Gs
              - S6d
              - S4
              - S3
              - S13
        GGSNInterfaces:
          type: array
          items:
            type: string
            enum:
              - Gn
              - Gi
              - Gmb
        S-CSCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - Mw
              - Mg
              - Mr
              - Mi
        P-CSCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - Gm
              - Mw
        I-CSCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - Cx
              - Dx
              - Mg
              - Mw
        MRFCInterfaces:
          type: array
          items:
            type: string
            enum:
              - Mp
              - Mr
        MGCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - Mg
              - Mj
              - Mn
        IBCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - Ix
              - Mx
        E-CSCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - Mw
              - Ml
              - Mm
              - Mi/Mg
        BGCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - Mi
              - Mj
              - Mk
        ASInterfaces:
          type: array
          items:
            type: string
            enum:
              - Dh
              - Sh
              - ISC
              - Ut
        HSSInterfaces:
          type: array
          items:
            type: string
            enum:
              - MAP-C
              - MAP-D
              - Gc
              - Gr
              - Cx
              - S6d
              - S6a
              - Sh
              - N70
              - N71
              - NU1
        EIRInterfaces:
          type: array
          items:
            type: string
            enum:
              - MAP-F
              - S13
              - MAP-Gf
        BM-SCInterfaces:
          type: array
          items:
            type: string
            enum:
              - Gmb
        MMEInterfaces:
          type: array
          items:
            type: string
            enum:
              - S1-MME
              - S3
              - S6a
              - S10
              - S11
              - S13
        SGWInterfaces:
          type: array
          items:
            type: string
            enum:
              - S4
              - S5
              - S8
              - S11
              - Gxc
        PDN_GWInterfaces:
          type: array
          items:
            type: string
            enum:
              - S2a
              - S2b
              - S2c
              - S5
              - S6b
              - Gx
              - S8
              - SGi
        eNBInterfaces:
          type: array
          items:
            type: string
            enum:
              - S1-MME
              - X2
        en-gNBInterfaces:
          type: array
          items:
            type: string
            enum:
              - S1-MME
              - X2
              - Uu
              - F1-C
              - E1
        AMFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N1
              - N2
              - N8
              - N11
              - N12
              - N14
              - N15
              - N20
              - N22
              - N26
        AUSFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N12
              - N13
        NEFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N29
              - N30
              - N33
        NRFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N27
        NSSFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N22
              - N31
        PCFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N5
              - N7
              - N15
        SMFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N4
              - N7
              - N10
              - N11
              - S5-C
              - N16
              - N16a
              - N38
        SMSFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N20
              - N21
        UDMInterfaces:
          type: array
          items:
            type: string
            enum:
              - N8
              - N10
              - N13
              - N21
              - NU1
        UPFInterfaces:
          type: array
          items:
            type: string
            enum:
              - N4
        ng-eNBInterfaces:
          type: array
          items:
            type: string
            enum:
              - NG-C
              - Xn-C
              - Uu
        gNB-CU-CPInterfaces:
          type: array
          items:
            type: string
            enum:
              - NG-C
              - Xn-C
              - Uu
              - F1-C
              - E1
              - X2-C
        gNB-CU-UPInterfaces:
          type: array
          items:
            type: string
            enum:
              - E1
        gNB-DUInterfaces:
          type: array
          items:
            type: string
            enum:
              - F1-C

    listOfNETypes-Type:
      description: The Network Element types where Trace Session activation is needed. See 3GPP TS 32.422 clause 5.4 for additional details.
      type: array
      items:
        type: string
        enum:
          - MSC_SERVER
          - SGSN
          - MGW
          - GGSN
          - RNC
          - BM_SC
          - MME
          - SGW
          - PGW
          - ENB
          - EN_GNB
          - GNB_CU_CP
          - GNB_CU_UP
          - GNB_DU
          - AMF
          - PCF
          - SMF
          - UPF
          - AUSF
          - SMSF
          - HSS
          - UDM

    pLMNTarget-Type:
      type: object
      description: The PLMN for which sessions shall be selected in the Trace Session in case of management based activation when several PLMNs are supported in the RAN (this means that shared cells and not shared cells are allowed for the specified PLMN. Note that the PLMN Target might differ from the PLMN specified in the Trace Reference, as that specifies the PLMN that is containing the management system requesting the Trace Session from the NE. See 3GPP TS 32.422 clause 5.9b for additional details.
      properties:
        mcc:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mcc'
        mnc:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mnc'
      required:
        - mcc
        - mnc

    traceDepth-Type:
      description: Specifies how detailed information should be recorded in the Network Element. The Trace Depth is a paremeter for Trace Session level, i.e., the Trace Depth is the same for all of the NEs to be traced in the same Trace Session. See 3GPP TS 32.422 clause 5.3 for additional details.
      type: string
      enum:
        - MINIMUM
        - MEDIUM
        - MAXIMUM
        - VENDORMINIMUM
        - VENDORMEDIUM
        - VENDORMAXIMUM

    traceReference-Type:
      type: object
      description: The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows - MCC+MNC+Trace ID, where the MCC and MNC are coming with the Trace activation request from the management system to identify one PLMN containing the management system, and Trace ID is a 3 byte Octet String. See 3GPP TS 32.422 clause 5.6 for additional details.
      properties:
        mcc:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mcc'
        mnc:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mnc'
        traceId:
          type: string
      required:
        - mcc
        - mnc
        - traceId

    traceReportingFormat-Type:
      type: string
      description: Specifies whether file-based or streaming reporting shall be used for this Trace Session. See 3GPP TS 32.422 clause 5.11 for additional details.
      enum:
        - FILE-BASED
        - STREAMING

    traceTarget-Type:
      type: object
      description: Trace target conveying both the type and value of the target ID. For additional details see 3GPP TS 32.422
      properties:
        TargetIdType:
          type: string
          enum:
            - IMSI
            - IMEI
            - IMEISV
            - PUBLIC_ID
            - UTRAN_CELL
            - E-UTRAN_CELL
            - NG-RAN_CELL
            - eNB
            - RNC
            - gNB
            - SUPI
        TargetIdValue:
          type: string
      required:
        - TargetIdType
        - TargetIdValue
    
    triggeringEvents-Type:
      type: object
      description: Specifies when to start a Trace Recording Session and which message shall be recorded first, when to stop a Trace Recording Session and which message shall be recorded last respectively. See 3GPP TS 32.422 clause 5.1 for additional detials.
      properties:
        MSC_SERVER:
          type: array
          items:
            type: string
            enum:
              - MO_MT_CALLS
              - MO_MT_SMS
              - LU_IMSIattach_IMSIdetach
              - HANDOVER
              - SS
        SGSN:
          type: array
          items:
            type: string
            enum:
              - PDPcontext
              - MO_MT_SMS
              - RAU_GPRSattach_GPRSdetach
              - MBMScontext
        MGW:
          type: array
          items:
            type: string
            enum:
              - CONTEXT
        GGSN:
          type: array
          items:
            type: string
            enum:
              - PDPcontext
              - MBMScontext
        IMS:
          type: array
          items:
            type: string
            enum:
              - SIPsession_StandaloneTransaction
        BM_SC:
          type: array
          items:
            type: string
            enum:
              - MBMSactivation
        MME:
          type: array
          items:
            type: string
            enum:
              - UEinitiatedPDNconnectivityRequest
              - ServiceRequest
              - InitialAttach_TAU_Detach
              - UEinitiatedPDNdisconnection
              - BearerActivationModificationDeletion
              - Handover
        SGW:
          type: array
          items:
            type: string
            enum:
              - PDNconnectionCreation
              - PDNconnectionTermination
              - BearerActivationModificationDeletion
        PGW:
          type: array
          items:
            type: string
            enum:
              - PDNconnectionCreation
              - PDNconnectionTermination
              - BearerActivationModificationDeletion
        AMF:
          type: array
          items:
            type: string
            enum:
              - Registration
              - ServiceRequest
              - Handover
              - UEderegistration
              - NetworkDeregistration
              - UEMobilityFromEPC
              - UEMobilityToEPC
        SMF:
          type: array
          items:
            type: string
            enum:
              - PDUsessionEstablishment
              - PDUsessionModification
              - PDUsessionRelease
              - PDUsessionUPactivationDeactivation
              - MobilityBtw3gppAndN3gppTo5GC
              - MobilityFromEpc
        PCF:
          type: array
          items:
            type: string
            enum:
              - AMpolicy
              - SMpolicy
              - Authorization
              - BDTpolicy
        UPF:
          type: array
          items:
            type: string
            enum:
              - N4Session
        AUSF:
          type: array
          items:
            type: string
            enum:
              - UEauthentication
        NEF:
          type: array
          items:
            type: string
            enum:
              - EventExposure
              - PFDmanagement
              - ParameterProvision
              - Trigger
        NRF:
          type: array
          items:
            type: string
            enum:
              - NFmanagement
              - NFdiscovery
        NSSF:
          type: array
          items:
            type: string
            enum:
              - NSSelection
              - NSSAI
        SMSF:
          type: array
          items:
            type: string
            enum:
              - SMservice
        UDM:
          type: array
          items:
            type: string
            enum:
              - UEcontext
              - SubscriberData
              - UEauthentication
              - EventExposure
    
    anonymizationOfMDTData-Type:
      description: Specifies level of MDT anonymization. For additional details see 3GPP TS 32.422 clause 5.10.12.
      type: string
      enum:
        - NO_IDENTITY
        - TAC_OF_IMEI
    
    beamLevelMeasurement-Type:
      description: Determines whether beam level measurements shall be included in case of immediate MDT M1 measurement in NR. For additional details see 3GPP TS 32.422 clause 5.10.40.
      type: boolean
    
    collectionPeriodRRMLTE-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.20.
      type: string
      enum:
        - 100ms
        - 1000ms
        - 1024ms
        - 1280ms
        - 2048ms
        - 2560ms
        - 5120ms
        - 10000ms
        - 10240ms
        - 60000ms

    collectionPeriodM6LTE-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.32.
      type: string
      enum:
        - 1024ms
        - 2048ms
        - 5120ms
        - 10240ms

    collectionPeriodM7LTE-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.33.
      type: integer
      minimum: 1
      maximum: 60

    collectionPeriodRRMUMTS-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.21.
      type: string
      enum:
        - 100ms
        - 250ms
        - 500ms
        - 1000ms
        - 2000ms
        - 3000ms
        - 4000ms
        - 6000ms
    
    collectionPeriodRRMNR-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.30.
      type: string
      enum:
        - 1024ms
        - 2048ms
        - 5120ms
        - 10240ms
        - 60000ms

    collectionPeriodM6NR-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.34.
      type: string
      enum:
        - 120ms
        - 240ms
        - 480ms
        - 640ms
        - 1024ms
        - 2048ms
        - 5120ms
        - 10240ms
        - 20480ms
        - 40960ms
        - 1min
        - 6min
        - 12min
        - 30min

    collectionPeriodM7NR-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.35.
      type: integer
      minimum: 1
      maximum: 60

    eventListForEventTriggeredMeasurement-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.28.
      type: string
      enum:
        - OUT_OF_COVERAGE
        - A2_EVENT

    eventThreshold-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.7, 5.10.7a, 5.10.13 and 5.10.14.
      type: object
      properties:
        EventThresholdRSRP:
          oneOf:
          - type: integer
            minimum: 0
            maximum: 97
          - type: integer
            minimum: 0
            maximum: 127
        EventThresholdRSRQ:      
          oneOf:
          - type: integer
            minimum: 0
            maximum: 34
          - type: integer
            minimum: 0
            maximum: 127
        EventThreshold1F:
          type: object
          properties:
            CPICH_RSCP:
              type: integer
              minimum: -120
              maximum: 25
            CPICH_EcNo:
              type: integer
              minimum: -24
              maximum: 0
            PathLoss:
              type: integer
              minimum: 30
              maximum: 165
        EventThreshold1I:
          type: integer
          minimum: -120
          maximum: 25

    listOfMeasurements-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.3 for details.
      type: object
      properties:
        UMTS:
          type: array
          items:
            type: string
            enum:
              - M1
              - M2
              - M3
              - M4
              - M5
              - M6_DL
              - M6_UL
              - M7_DL
              - M7_UL
        LTE:
          type: array
          items:
            type: string
            enum:
              - M1
              - M2
              - M3
              - M4
              - M5
              - M1_EVENT_TRIGGERED
              - M6
              - M7
              - M8
              - M9
        NR:
          type: array
          items:
            type: string
            enum:
              - M1
              - M2
              - M3
              - M4
              - M5
              - M6
              - M7
              - M1_EVENT_TRIGGERED
              - M8
              - M9

    loggingDuration-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.9.
      type: string
      enum:
        - 600s
        - 1200s
        - 2400s
        - 3600s
        - 5400s
        - 7200s
    
    loggingInterval-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.8.
      type: object
      properties:
        UMTS:
          type: array
          items:
            type: string
            enum:
              - 1.28s
              - 2.56s
              - 5.12s
              - 10.24s
              - 20.48s
              - 30.72s
              - 40.96s
              - 61.44s
        LTE:
          type: array
          items:
            type: string
            enum:
              - 1.28s
              - 2.56s
              - 5.12s
              - 10.24s
              - 20.48s
              - 30.72s
              - 40.96s
              - 61.44s
        NR:
          type: array
          items:
            type: string
            enum:
              - 0.32s
              - 0.64s
              - 1.28s
              - 2.56s
              - 5.12s
              - 10.24s
              - 20.48s
              - 30.72s
              - 40.96s
              - 61.44s
              - INFINITY

    eventThresholdL1-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.X.
      type: object
      properties:
            RSRP:
              type: integer
              minimum: 0
              maximum: 127
            RSRQ:
              type: integer
              minimum: 0
              maximum: 127
    
    hysteresisL1-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.Y.
      type: integer
      minimum: 0
      maximum: 30
    
    timeToTriggerL1-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.Z.
      type: string
      enum:
        - 0ms
        - 40ms
        - 64ms
        - 80ms
        - 100ms
        - 128ms
        - 160ms
        - 256ms
        - 320ms
        - 480ms
        - 512ms
        - 640ms
        - 1024ms
        - 1280ms
        - 2560ms
        - 5120ms

    measurementPeriodLTE-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.23.
      type: string
      enum:
        - 1024ms
        - 2048ms
        - 5120ms
        - 10240ms
        - 1min

    measurementPeriodUMTS-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.22.
      type: string
      enum:
        - 1000ms
        - 2000ms
        - 3000ms
        - 4000ms
        - 6000ms
        - 8000ms
        - 12000ms
        - 16000ms
        - 20000ms
        - 24000ms
        - 28000ms
        - 32000ms
        - 64000ms

    measurementQuantity-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.15.
      type: string
      enum:
        - CPICH_EcNo
        - CPICH_RSCP
        - PathLoss

    eventThresholdUphUMTS-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.A.
      type: integer
      minimum: 0
      maximum: 31

    pLMNList-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.24.
      type: array
      items:
        type: object
        properties:
          mcc:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mcc'
          mnc:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mnc'
        required:
          - mcc
          - mnc
      maxItems: 16

    positioningMethod-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.19.
      type: string
      enum:
        - GNSS
        - E-CELL_ID

    reportAmount-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.6.
      type: string
      enum:
        - 1
        - 2
        - 4
        - 8
        - 16
        - 32
        - 64
        - INFINITY

    reportingTrigger-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.4.
      type: array
      items:
        type: string
        enum:
          - PERIODICAL
          - A2_FOR_LTE_NR
          - 1F_FOR_UMTS
          - 1I_FOR_UMTS_MCPS_TDD
          - A2_TRIGGERED_PERIODIC_FOR_LTE_NR
          - ALL_CONFIGURED_RRM_FOR_LTE_NR
          - ALL_CONFIGURED_RRM_FOR_UMTS

    reportInterval-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.5.
      type: object
      properties:
        UMTS:
          type: array
          items:
            type: string
            enum:
              - 250ms
              - 500ms
              - 1000ms
              - 2000ms
              - 3000ms
              - 4000ms
              - 6000ms
              - 8000ms
              - 12000ms
              - 16000ms
              - 20000ms
              - 24000ms
              - 28000ms
              - 32000ms
              - 64000ms
        LTE:
          type: array
          items:
            type: string
            enum:
              - 120ms
              - 240ms
              - 480ms
              - 640ms
              - 1024ms
              - 2048ms
              - 5120ms
              - 10240ms
              - 60000ms
              - 360000ms
              - 720000ms
              - 1800000ms
              - 3600000ms
        NR:
          type: array
          items:
            type: string
            enum:
              - 120ms
              - 240ms
              - 480ms
              - 640ms
              - 1024ms
              - 2048ms
              - 5120ms
              - 10240ms
              - 20480ms
              - 40960ms
              - 60000ms
              - 360000ms
              - 720000ms
              - 1800000ms

    reportType-Type:
      description: Report type for logged NR MDT. See details in 3GPP TS 32.422 clause 5.10.27.
      type: string
      enum:
        - PERIODICAL
        - EVENT_TRIGGERED

    sensorInformation-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.29.
      type: array
      items:
        type: string
        enum:
          - BAROMETRIC_PRESSURE
          - UE_SPEED
          - UE_ORIENTATION

    traceCollectionEntityId-Type:
      description: See details in 3GPP TS 32.422 clause 5.10.11. Only TCE Id value may be sent over the air to the UE being configured for Logged MDT.
      type: integer

    excessPacketDelayThresholds-Type:
      description: Excess Packet Delay Threshold for NR MDT. See details in 3GPP TS 32.422 clause 4.1.1 and 4.1.2.
      type: array
      properties:
        fiveQIValue:
          type: integer
        excessPacketDelayThresholdValue:
          type: string
          enum:
            - 0.25ms
            - 0.5ms
            - 1ms
            - 2ms
            - 4ms
            - 5ms
            - 10ms
            - 20ms
            - 30ms
            - 40ms
            - 50ms
            - 60ms
            - 70ms
            - 80ms
            - 90ms
            - 100ms
            - 150ms
            - 300ms
            - 500ms
      minItems: 0
      maxItems: 255

#-------- end of Definition of types used in Trace control NRM fragment ----------


#-------- Definition of abstract IOC Top -----------------------------------------

    Top-Attr:
      #  This definition will be deprecated, when all occurances of Top-Attr
      #  are replaced by Top.
      type: object
      properties:
        id:
          type: string
          nullable: true
        objectClass:
          type: string
        objectInstance:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
        VsDataContainer:
          $ref: '#/components/schemas/VsDataContainer-Multiple'
      required:
        - id
    Top:
      type: object
      properties:
        id:
          type: string
          nullable: true
        objectClass:
          type: string
        objectInstance:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
        VsDataContainer:
          $ref: '#/components/schemas/VsDataContainer-Multiple'
      required:
        - id

#-------- Definition of IOCs with new name-containments defined in other TS ------

    SubNetwork-Attr:
      type: object
      properties:
        dnPrefix:
          type: string
        userLabel:
          type: string
        userDefinedNetworkType:
          type: string
        setOfMcc:
          type: array
          items:
            $ref: 'TS28623_ComDefs.yaml#/components/schemas/Mcc'
        priorityLabel:
          type: integer
        supportedPerfMetricGroups:
          type: array
          items:
            $ref: '#/components/schemas/SupportedPerfMetricGroup'
        supportedTraceMetrics:
          type: array
          items:
            type: string
    ManagedElement-Attr:
      type: object
      properties:
        dnPrefix:
          type: string
        managedElementTypeList:
          type: array
          items:
            type: string
        userLabel:
          type: string
        locationName:
          type: string
        managedBy:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'
        vendorName:
          type: string
        userDefinedState:
          type: string
        swVersion:
          type: string
        priorityLabel:
          type: integer
        supportedPerfMetricGroups:
          type: array
          items:
            $ref: '#/components/schemas/SupportedPerfMetricGroup'
        supportedTraceMetrics:
          type: array
          items:
            type: string

    SubNetwork-ncO:
      type: object
      properties:
        ManagementNode:
          $ref: '#/components/schemas/ManagementNode-Multiple'
        MnsAgent:
          $ref: '#/components/schemas/MnsAgent-Multiple'
        MeContext:
          $ref: '#/components/schemas/MeContext-Multiple'
        PerfMetricJob:
          $ref: '#/components/schemas/PerfMetricJob-Multiple'
        ThresholdMonitor:
          $ref: '#/components/schemas/ThresholdMonitor-Multiple'
        TraceJob:
          $ref: '#/components/schemas/TraceJob-Multiple'
        ManagementDataCollection:
          $ref: '#/components/schemas/ManagementDataCollection-Multiple'
        NtfSubscriptionControl:
          $ref: '#/components/schemas/NtfSubscriptionControl-Multiple'
        AlarmList:
          $ref: '#/components/schemas/AlarmList-Single'
        FileDownloadJob:
          $ref: '#/components/schemas/FileDownloadJob-Multiple'
        Files:
          $ref: '#/components/schemas/Files-Multiple'
        MnsRegistry:
          $ref: '#/components/schemas/MnsRegistry-Single'
    ManagedElement-ncO:
      type: object
      properties:
        MnsAgent:
          $ref: '#/components/schemas/MnsAgent-Multiple'
        PerfMetricJob:
          $ref: '#/components/schemas/PerfMetricJob-Multiple'
        ThresholdMonitor:
          $ref: '#/components/schemas/ThresholdMonitor-Multiple'
        TraceJob:
          $ref: '#/components/schemas/TraceJob-Multiple'
        NtfSubscriptionControl:
          $ref: '#/components/schemas/NtfSubscriptionControl-Multiple'
        AlarmList:
          $ref: '#/components/schemas/AlarmList-Single'
        FileDownloadJob:
          $ref: '#/components/schemas/FileDownloadJob-Multiple'
        Files:
          $ref: '#/components/schemas/Files-Multiple'

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

    ManagedFunction-Attr:
      type: object
      properties:
        userLabel:
          type: string
        vnfParametersList:
          type: array
          items:
            $ref: '#/components/schemas/VnfParameter'
        peeParametersList:
          type: array
          items:
            $ref: '#/components/schemas/PeeParameter'
        priorityLabel:
          type: integer
        supportedPerfMetricGroups:
          type: array
          items:
            $ref: '#/components/schemas/SupportedPerfMetricGroup'
        supportedTraceMetrics:
          type: array
          items:
            type: string
    EP_RP-Attr:
      type: object
      properties:
        userLabel:
          type: string
        farEndEntity:
          type: string
        supportedPerfMetricGroups:
          type: array
          items:
            $ref: '#/components/schemas/SupportedPerfMetricGroup'

    TraceJob-Attr:
      type: object
      description: abstract class used as a container of all TraceJob attributes
      properties:
        jobType:
          $ref: '#/components/schemas/jobType-Type'
        listOfInterfaces:
          $ref: '#/components/schemas/listOfInterfaces-Type'                  
        listOfNETypes:
          $ref: '#/components/schemas/listOfNETypes-Type'
        pLMNTarget:
          $ref: '#/components/schemas/pLMNTarget-Type'
        traceReportingConsumerUri:
          $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'
        traceCollectionEntityIPAddress:
          $ref: '#/components/schemas/IpAddr'
        traceDepth:
          $ref: '#/components/schemas/traceDepth-Type'
        traceReference:
          $ref: '#/components/schemas/traceReference-Type'
        traceRecordingSessionReference:
          type: string
        jobId:
          type: string
        traceReportingFormat:
          $ref: '#/components/schemas/traceReportingFormat-Type'
        traceTarget:
          $ref: '#/components/schemas/traceTarget-Type'
        triggeringEvents:
          $ref: '#/components/schemas/triggeringEvents-Type'
        anonymizationOfMDTData:
          $ref: '#/components/schemas/anonymizationOfMDTData-Type'
        areaConfigurationForNeighCell:
          $ref: '#/components/schemas/AreaConfig'
        areaScope:
          type: array
          items:
            $ref: '#/components/schemas/AreaScope'
        beamLevelMeasurement:
          $ref: '#/components/schemas/beamLevelMeasurement-Type'
        collectionPeriodRRMLTE:
          $ref: '#/components/schemas/collectionPeriodRRMLTE-Type'
        collectionPeriodM6LTE:
          $ref: '#/components/schemas/collectionPeriodM6LTE-Type'
        collectionPeriodM7LTE:
          $ref: '#/components/schemas/collectionPeriodM7LTE-Type'
        collectionPeriodRRMUMTS:
          $ref: '#/components/schemas/collectionPeriodRRMUMTS-Type'
        collectionPeriodRRMNR:
          $ref: '#/components/schemas/collectionPeriodRRMNR-Type'
        collectionPeriodM6NR:
          $ref: '#/components/schemas/collectionPeriodM6NR-Type'
        collectionPeriodM7NR:
          $ref: '#/components/schemas/collectionPeriodM7NR-Type'
        eventListForEventTriggeredMeasurement:
          $ref: '#/components/schemas/eventListForEventTriggeredMeasurement-Type'
        eventThreshold:
          $ref: '#/components/schemas/eventThreshold-Type'
        listOfMeasurements:
          $ref: '#/components/schemas/listOfMeasurements-Type'
        loggingDuration:
          $ref: '#/components/schemas/loggingDuration-Type'
        loggingInterval:
          $ref: '#/components/schemas/loggingInterval-Type'
        eventThresholdL1:
          $ref: '#/components/schemas/eventThresholdL1-Type'
        hysteresisL1:
          $ref: '#/components/schemas/hysteresisL1-Type'
        timeToTriggerL1:
          $ref: '#/components/schemas/timeToTriggerL1-Type'
        mBSFNAreaList:
          type: array
          items:
            $ref: '#/components/schemas/MbsfnArea'
        measurementPeriodLTE:
          $ref: '#/components/schemas/measurementPeriodLTE-Type'
        measurementPeriodUMTS:
          $ref: '#/components/schemas/measurementPeriodUMTS-Type'
        measurementQuantity:
          $ref: '#/components/schemas/measurementQuantity-Type'
        eventThresholdUphUMTS:
          $ref: '#/components/schemas/eventThresholdUphUMTS-Type'
        pLMNList:
          $ref: '#/components/schemas/pLMNList-Type'
        positioningMethod:
          $ref: '#/components/schemas/positioningMethod-Type'
        reportAmount:
          $ref: '#/components/schemas/reportAmount-Type'
        reportingTrigger:
          $ref: '#/components/schemas/reportingTrigger-Type'
        reportInterval:
          $ref: '#/components/schemas/reportInterval-Type'
        reportType:
          $ref: '#/components/schemas/reportType-Type'
        sensorInformation:
          $ref: '#/components/schemas/sensorInformation-Type'
        traceCollectionEntityId:
          $ref: '#/components/schemas/traceCollectionEntityId-Type'
        excessPacketDelayThresholds:
          $ref: '#/components/schemas/excessPacketDelayThresholds-Type'

    ManagedFunction-ncO:
      type: object
      properties:
        PerfMetricJob:
          $ref: '#/components/schemas/PerfMetricJob-Multiple'
        ThresholdMonitor:
          $ref: '#/components/schemas/ThresholdMonitor-Multiple'
        ManagedNFService:
          $ref: '#/components/schemas/ManagedNFService-Multiple'
        TraceJob:
          $ref: '#/components/schemas/TraceJob-Multiple'

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

    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'
    ManagedNFService-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                userLabel:
                  type: string
                nFServiceType:
                  $ref: '#/components/schemas/NFServiceType'
                sAP:
                  $ref: '#/components/schemas/SAP'
                operations:
                  type: array
                  items:
                    $ref: '#/components/schemas/Operation'
                administrativeState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/AdministrativeState'
                operationalState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/OperationalState'
                usageState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/UsageState'
                registrationState:
                  $ref: '#/components/schemas/RegistrationState'
    ManagementNode-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                userLabel:
                  type: string
                managedElements:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'
                vendorName:
                  type: string
                userDefinedState:
                  type: string
                locationName:
                  type: string
                swVersion:
                  type: string
            MnsAgent:
              $ref: '#/components/schemas/MnsAgent-Multiple'
    MnsAgent-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                systemDN:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
    MeContext-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                dnPrefix:
                  type: string
    PerfMetricJob-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                administrativeState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/AdministrativeState'
                operationalState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/OperationalState'
                jobId:
                  type: string
                performanceMetrics:
                  type: array
                  items:
                    type: string
                granularityPeriod:
                  type: integer
                  minimum: 1
                objectInstances:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'
                rootObjectInstances:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'
                reportingCtrl:
                  $ref: '#/components/schemas/ReportingCtrl'
            Files:
              $ref: '#/components/schemas/Files-Multiple'
    ThresholdMonitor-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                administrativeState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/AdministrativeState'
                operationalState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/OperationalState'
                performanceMetrics:
                  type: array
                  items:
                    type: string
                thresholdInfoList:
                  type: array
                  items:
                    $ref: '#/components/schemas/ThresholdInfo'
                monitorGranularityPeriod:
                  type: integer
                  minimum: 1
                objectInstances:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'
                rootObjectInstances:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'
    NtfSubscriptionControl-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                notificationRecipientAddress:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'
                notificationTypes:
                  type: array
                  items:
                    $ref: 'TS28623_ComDefs.yaml#/components/schemas/NotificationType'
                scope:
                  $ref: '#/components/schemas/Scope'
                notificationFilter:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/Filter'                
            HeartbeatControl:
              $ref: '#/components/schemas/HeartbeatControl-Single'
    HeartbeatControl-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                heartbeatNtfPeriod:
                  type: integer
                  minimum: 0
                triggerHeartbeatNtf:
                  type: boolean
    TraceJob-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              $ref: '#/components/schemas/TraceJob-Attr'
            Files:
              $ref: '#/components/schemas/Files-Multiple'
    ManagementDataCollection-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                managementData:
                  $ref: '#/components/schemas/ManagementData'
                targetNodeFilter:
                  $ref: '#/components/schemas/NodeFilter'
                collectionTimeWindow:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/TimeWindow'
                reportingCtrl:
                  $ref: '#/components/schemas/ReportingCtrl'
                dataScope:
                  type: string
                  enum:
                    - SNSSAI
                    - 5QI
    AlarmList-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                administrativeState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/AdministrativeState'
                operationalState:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/OperationalState'
                numOfAlarmRecords:
                  type: integer
                lastModification:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
                alarmRecords:
                  description: >-
                     This resource represents a map of alarm records.
                     The alarmIds are used as keys in the map.
                  type: object
                  additionalProperties:
                    $ref: 'TS28532_FaultMnS.yaml#/components/schemas/AlarmRecord'
    FileDownloadJob-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                fileLocation:
                  type: string
                notificationRecipientAddress:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'
                cancelJob:
                  type: string
                  enum:
                    - TRUE
                    - FALSE
                jobMonitor:
                  $ref: '#/components/schemas/FileDownloadJobProcessMonitor'
    Files-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                numberOfFiles:
                  type: integer
                jobRef:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
                jobId:
                  type: string
                File:
                  $ref: '#/components/schemas/File-Multiple'
    File-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            attributes:
              type: object
              properties:
                fileLocation:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'
                fileCompression:
                  type: string
                fileSize:
                  type: integer
                fileDataType:
                  type: string
                  enum:
                    - PERFORMANCE
                    - TRACE
                    - ANALYTICS
                    - PROPRIETARY
                fileFormat:
                  type: string
                fileReadyTime:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
                fileExpirationTime:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'
                fileContent:
                  type: string
                jobRef:
                  $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'
                jobId:
                  type: string
    MnsRegistry-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
            MnsInfo:
              $ref: '#/components/schemas/MnsInfo-Multiple'
    MnsInfo-Single:
      allOf:
        - $ref: '#/components/schemas/Top'
        - type: object
          properties:
             mnsLabel:
               type: string
             mnsType:
               type: string
               enum:
                 - ProvMnS
                 - FaultSupervisionMnS
                 - StreamingDataReportingMnS
                 - FileDataReportingMnS
             mnsVersion:
               type: string
             mnsAddress:
               description: Resource URI as defined in the relevant Technical Specification
               $ref: 'TS28623_ComDefs.yaml#/components/schemas/Uri'
             mnsScope:
               description: >-
                 List of the managed object instances that can be accessed using the MnS.
                 If a complete SubNetwork can be accessed using the MnS, this attribute may 
                 contain the DN of the SubNetwork instead of the DNs of the individual managed 
                 entities within the SubNetwork.
               type: array
               items:
                 $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'

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

    VsDataContainer-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/VsDataContainer-Single'
    ManagedNFService-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/ManagedNFService-Single'
    ManagementNode-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/ManagementNode-Single'
    MnsAgent-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/MnsAgent-Single'
    MeContext-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/MeContext-Single'
    PerfMetricJob-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/PerfMetricJob-Single'
    ThresholdMonitor-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/ThresholdMonitor-Single'
    TraceJob-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/TraceJob-Single'
    ManagementDataCollection-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/ManagementDataCollection-Single'
    NtfSubscriptionControl-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/NtfSubscriptionControl-Single'
    FileDownloadJob-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/FileDownloadJob-Single'
    Files-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/Files-Single'
    File-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/File-Single'
    MnsInfo-Multiple:
      type: array
      items:
        $ref: '#/components/schemas/MnsInfo-Single'

#-------- Definitions in TS 28.623 for TS 28.532 ---------------------------------

    resources-genericNrm:
      oneOf:

       - $ref: '#/components/schemas/VsDataContainer-Single'

       - $ref: '#/components/schemas/ManagementNode-Single'
       - $ref: '#/components/schemas/MnsAgent-Single'
       - $ref: '#/components/schemas/MeContext-Single'

       - $ref: '#/components/schemas/ManagedNFService-Single'

       - $ref: '#/components/schemas/PerfMetricJob-Single'
       - $ref: '#/components/schemas/ThresholdMonitor-Single'
       - $ref: '#/components/schemas/TraceJob-Single'
       - $ref: '#/components/schemas/ManagementDataCollection-Single'
       
       - $ref: '#/components/schemas/NtfSubscriptionControl-Single'
       - $ref: '#/components/schemas/HeartbeatControl-Single'

       - $ref: '#/components/schemas/AlarmList-Single'

       - $ref: '#/components/schemas/FileDownloadJob-Single'
       - $ref: '#/components/schemas/Files-Single'
       - $ref: '#/components/schemas/File-Single'
       
       - $ref: '#/components/schemas/MnsRegistry-Single'
       - $ref: '#/components/schemas/MnsInfo-Single'
<CODE ENDS>
*** END OF CHANGE 1 ***
*** START OF CHANGE 2 ***
*** yang-models/_3gpp-5g-common-yang-types.yang ***
<CODE BEGINS>
module _3gpp-5g-common-yang-types {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-5g-common-yang-types";
  prefix "types5g3gpp";
  
  import ietf-yang-types { prefix yang; }
  import _3gpp-common-yang-types { prefix types3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "The model defines common types for 5G networks and 
    network slicing.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    network slicing.";
  reference "3GPP TS 28.541";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2023-05-09 { reference CR-0915; }
  revision 2021-08-05 { reference S5-214053/CR-0518; }
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-20 { reference "Initial version."; }
 
  grouping SNssai {
    description 
      "Single Network Slice Selection Assistance Information(S-NSSAI)";
    reference "3GPP TS 23.003";
  
    leaf sd {
      description "Slice Differentiator
        If not needed, the value can be set to ff:ff:ff.";
        If not needed, the value can be set to FFFFFF.";
      type yang:hex-string {
        length 8;
        length 6;
      }
      reference "3GPP TS 23.003";
    }
    
    leaf sst {
      type uint8;
      description "Slice/Service Type.
         Values 0 to 127 belong to standardized SST range and are defined in 
         3GPP TS 23.501. Values 128 to 255 belong to operator-specific range.";
    }
  }
    
  grouping PLMNInfo {
    description "The PLMNInfo data type define a S-NSSAI member in a specific 
      PLMNId, and it have two attributes PLMNId and S-NSSAI (PLMNId, S-NSSAI). 
      The PLMNId represents a data type that is comprised of mcc 
      (mobile country code) and mnc (mobile network code), (See TS 23.003 
      subclause 2.2 and 12.1) and S-NSSAI represents an data type, that is 
      comprised of an SST (Slice/Service type) and an optional 
      SD (Slice Differentiator) field";
    uses types3gpp:PLMNId;
    uses SNssai;
  }

  typedef CommModelType {
    reference "3GPP TS 23501";
    type enumeration {
      enum DIRECT_COMMUNICATION_WO_NRF {
        value 0;
        description "Directly communicate to other pre-configured NF service.";
      }

      enum DIRECT_COMMUNICATION_WITH_NRF {
        value 1;
        description "Directly communicate to other NF service discovered 
          by NRF.";
      }

      enum INDIRECT_COMMUNICATION_WO_DEDICATED_DISCOVERY {
        value 2;
        description "Communicate to pre-configured other NF service through 
          SCP as a proxy.";
      }

      enum INDIRECT_COMMUNICATION_WITH_DEDICATED_DISCOVERY {
        value 3;
        description "Communication to NF service discovered by NRF through SCP 
          as a proxy.";
      }

    }
  }
  
  grouping CommModel {
    leaf groupId {
      type uint16;   
    }
    leaf commModelType {
      type CommModelType;
    }  
    leaf-list targetNFServiceList {      
      type types3gpp:DistinguishedName;    
    }
    leaf commModelConfiguration {
      type string;
    }  
  }
  
  grouping SupportedFunc {
    leaf function {
      type string;   
    }
    leaf policy {
      type string;
    }  
  }

  typedef EnergySavingLoadThresholdT {
    type uint32 {
      range 0..10000;
    }
    units 1/10000;
  }

  typedef EnergySavingTimeDurationT {
    type uint32 {
      range 0..900;
    }
    units seconds;
  }

  typedef PhysCellID {
    type uint32 { 
      range "0..1007"; 
    }
    reference "clause 7.4.2 of TS 38.211";
  }

  typedef UTC24TimeOfDayT {
    description "Time of day in HH:MM or H:MM 24-hour format per UTC 
      time zone.";
    type string {
      pattern "(([01]?[0-9])|(2[0-3])):([0-5][0-9])";
    }
  }

  typedef DayOfWeekT {
    type enumeration {
      enum Monday;
      enum Tuesday;
      enum Wednesday;
      enum Thursday;
      enum Friday;
      enum Saturday;
      enum Sunday;
    }
  }

}
<CODE ENDS>
*** END OF CHANGE 2 ***
*** START OF CHANGE 3 ***
*** yang-models/_3gpp-5gc-nrm-FiveQiDscpMappingSet.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-FiveQiDscpMappingSet {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-FiveQiDscpMappingSet;
  prefix FiveQiDscpMapping3gpp;
  
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-5gc-nrm-smffunction { prefix smf3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description " This IOC represents the set of mapping between 5QIs and DSCP.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description " This IOC represents the set of mapping between 5QIs and DSCP.";
  reference "3GPP TS 28.541";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2020-05-27 { reference "CR-0287"; }

  grouping FiveQiDscpMapping {
    leaf-list fiveQIValues {
      type uint32 {
        range 0..255 ;
      }
      min-elements 1;
      description " Identifies the 5QI values that are mapped to a same DSCP";
     }
     
    leaf dscp {
      type uint32 {
        range 0..255 ;
      }
      mandatory true;
     }
  }

  grouping FiveQiDscpMappingSetGrp {
    description "Represents the FiveQiDscpMappingSet IOC.";
    list FiveQiDscpMappingList {
      key "dscp";
      uses FiveQiDscpMapping;
    }
  }    

  grouping FiveQiDscpMappingSetSubtree {
    list FiveQiDscpMappingSet {
      description "Specifies the mapping between 5QIs and DSCPs.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses FiveQiDscpMappingSetGrp;
      }
    }  
  }
  
  augment "/me3gpp:ManagedElement/smf3gpp:SMFFunction" {
    uses FiveQiDscpMappingSetSubtree;
  } 
}
<CODE ENDS>
*** END OF CHANGE 3 ***
*** START OF CHANGE 4 ***
*** yang-models/_3gpp-5gc-nrm-GtpUPathQoSMonitoringControl.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-GtpUPathQoSMonitoringControl {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-GtpUPathQoSMonitoringControl;
  prefix gtpUPathQMCtrl3gpp;
  
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-5gc-nrm-smffunction { prefix smf3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the capabilities and properties for control 
    of GTP-U path QoS monitoring defined in 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    of GTP-U path QoS monitoring defined in 3GPP TS 23.501.";
  reference "3GPP TS 28.541";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-09-30 { reference "CR-0393"; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2020-04-10 { reference "S5-202103"; }

  grouping GtpUPathDelayThresholdsType {
    description "Thresholds for reporting the packet delay for GTP-U path QoS 
      monitoring ";
    reference "3GPP TS 29.244";
    leaf n3AveragePacketDelayThreshold {
      mandatory true;
      type uint32;
    }
    leaf n3MinPacketDelayThreshold {
      mandatory true;
      type uint32;
     }
    leaf n3MaxPacketDelayThreshold {
      mandatory true;
      type uint32;
     }
    leaf n9AveragePacketDelayThreshold {
      mandatory true;
      type uint32;
    }
    leaf n9MinPacketDelayThreshold {
      mandatory true;
      type uint32;
     }
    leaf n9MaxPacketDelayThreshold {
      mandatory true;
      type uint32;
    }
  }

  grouping GtpUPathQoSMonitoringControlGrp {
    description "Represents the GtpUPathQoSMonitoringControl IOC.";

    leaf gtpUPathQoSMonitoringState {
      description "The state of GTP-U path QoS monitoring.";
      mandatory true;
      type enumeration {
        enum ENABLED;
        enum DISABLED;
      }
     }
     
    list gtpUPathMonitoredSNSSAIs {
      key "sd sst";
      description "The S-NSSAIs for which the the GTP-U path QoS monitoring is 
        to be performed.";
      reference "3GPP TS 23.003";
      uses types5g3gpp:SNssai;
     }
     
    leaf-list monitoredDSCPs {
      description "The DSCPs for which the GTP-U path QoS monitoring is to be
        performed.";
      reference "3GPP TS 29.244";
      type uint32;
     }
     
    leaf isEventTriggeredGtpUPathMonitoringSupported {
      description "It indicates whether the event triggered GTP-U path QoS
        monitoring reporting based on thresholds is supported.";
      mandatory true;
      reference "3GPP TS 29.244";
      type boolean;
     }
     
    leaf isPeriodicGtpUMonitoringSupported {
      description "It indicates whether the periodic GTP-U path QoS monitoring 
        reporting is supported.";
      mandatory true;
      reference "3GPP TS 29.244";
      type boolean;
     }
     
    leaf isImmediateGtpUMonitoringSupported {
      description "It indicates whether the immediate GTP-U path QoS monitoring 
        reporting is supported.";
      mandatory true;
      reference "3GPP TS 29.244";
      type boolean;
     }
     
    list gtpUPathDelayThresholds {
      key n3AveragePacketDelayThreshold;  
      // if max-elements is increased later, the key may need to be modified
      min-elements 1;
      max-elements 1;
      description "It specifies the thresholds for reporting the packet delay 
        for the GTO-U path QoS monitoring.";
      uses GtpUPathDelayThresholdsType;
     }
     
    leaf gtpUPathMinimumWaitTime {
      description "It specifies the minimum waiting time (in seconds) between 
        two consecutive reports for event triggered GTP-U path QoS monitoring 
        reporting.";
      type uint32;
     }
     
    leaf gtpUPathMeasurementPeriod {
      description "It specifies the period (in seconds) for reporting the packet 
        delay for GTP-U path QoS monitoring.";
      type uint32;
    }
  }    

  augment "/me3gpp:ManagedElement/smf3gpp:SMFFunction" {

    list GtpUPathQoSMonitoringControl {
      description "Specifies the capabilities and properties for control of 
        GTP-U path QoS monitoring. For more information about the GTP-U path 
        QoS monitoring.";
      reference "3GPP TS 23.501";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses GtpUPathQoSMonitoringControlGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 4 ***
*** START OF CHANGE 5 ***
*** yang-models/_3gpp-5gc-nrm-QFQoSMonitoringControl.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-QFQoSMonitoringControl {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-QFQoSMonitoringControl;
  prefix qFQMCtrl3gpp;
  
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-5gc-nrm-smffunction { prefix smf3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }

  organization "3gpp SA5";  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the capabilities and properties for control 
    of QoS monitoring per QoS flow per UE for URLLC service defined 
    in 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    
in 3GPP TS 23.501.";
  reference "3GPP TS 28.541";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2020-04-10 { reference "S5-202101";   }

  grouping QFPacketDelayThresholdsTypeGrp {
    description "Represents the QFPacketDelayThresholdsType";
    leaf thresholdDl {
      type uint32;
      units milliseconds;
      description "Downlink threshold";
    }

    leaf thresholdUl {
      type uint32;
      units milliseconds;
      description "Uplink threshold";
     }

    leaf thresholdRtt {
      type uint32;
      units milliseconds;
      description "Round trip threshold";
    }
  }

  grouping QFQoSMonitoringControlGrp {
    description "Represents the QFQoSMonitoringControl IOC.";
    reference "3GPP TS 28.541";

    leaf qFQoSMonitoringState {
      description "The state of QoS monitoring per QoS flow per UE.";
      mandatory true;
      type enumeration {
        enum ENABLED;
        enum DISABLED;
      }
     }
     
    list qFMonitoredSNSSAIs {
      description "The S-NSSAIs for which the QoS monitoring per QoS flow
       per UE is to be performed.";
      reference "3GPP TS 23.003";
      key "sd sst";
           uses types5g3gpp:SNssai;}
     
    leaf-list qFMonitored5QIs {
      description "The 5QIs for which the QoS monitoring per QoS flow 
       per UE is to be performed.";
      reference "3GPP TS 23.501";
      type uint32 {
        range "0..255";
      }
     }
     
    leaf isEventTriggeredQFMonitoringSupported {
      description "It indicates whether the event based QoS monitoring 
       reporting per QoS flow per UE is supported.";
      mandatory true;
      reference "3GPP TS 29.244";
      type boolean;
     }
     
    leaf isPeriodicQFMonitoringSupported {
      description "It indicates whether the periodic QoS monitoring reporting 
       per QoS flow per UE is supported.";
      mandatory true;
      reference "3GPP TS 29.244";
      type boolean;
     }
     
    leaf isSessionReleasedQFMonitoringSupported {
      description "It indicates whether the session release based QoS monitoring 
       reporting  per QoS flow per UE is supported.";
      mandatory true;
      reference "3GPP TS 29.244";
      type boolean;
     }

    list qFPacketDelayThresholds {
      key "idx";
      min-elements 1;
      max-elements 1;
      description "It specifies the thresholds for reporting the packet delay 
        between PSA and UE for QoS monitoring per QoS flow per UE.";

      leaf idx { type uint32 ; }
      uses QFPacketDelayThresholdsTypeGrp;
    }

    leaf qFMinimumWaitTime {
      description "It specifies the minimum waiting time (in seconds) between
       two consecutive reports for event triggered QoS monitoring reporting 
       per QoS flow per UE.";
      type uint32;
     }
     
    leaf qFMeasurementPeriod {
      description "It specifies the period (in seconds) for reporting the 
        packet delay for QoS monitoring per QoS flow per UE.";
      type uint32;
    }
  }    

  augment "/me3gpp:ManagedElement/smf3gpp:SMFFunction" {

    list QFQoSMonitoringControl {
      description "Represents the QFQoSMonitoringControl IOC.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses QFQoSMonitoringControlGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 5 ***
*** START OF CHANGE 6 ***
*** yang-models/_3gpp-5gc-nrm-affunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-affunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-affunction;
  prefix af3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  description "This IOC is defined only to describe the IOCs representing
               its interaction interface with 5GC (i.e. EP_Rx and EP_N5).
               It has no attributes defined.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
               It has no attributes defined.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  
  revision 2019-05-15 {
    description "initial revision";
  }
  
  grouping AFFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
  }
  
  augment "/me3gpp:ManagedElement" {
    list AFFunction {
      description "5G Core AF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses AFFunctionGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 6 ***
*** START OF CHANGE 7 ***
*** yang-models/_3gpp-5gc-nrm-amffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-amffunction {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-amffunction;
  prefix amf3gpp;

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "AMFFunction derived from basic ManagedFunction.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "AMFFunction derived from basic ManagedFunction.";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-11-06 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }

  revision 2019-05-31 { reference "Ericsson refactoring."; }
  revision 2018-08-07 { reference "Initial revision"; }

  grouping AMFFunctionGrp {
    description "Represents the AMFFunction IOC";
    uses mf3gpp:ManagedFunctionGrp;

    list pLMNIdList {
      min-elements 1;
      description "A list of PLMN identifiers (Mobile Country Code and Mobile
        Network Code).";
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }

    container aMFIdentifier {
      presence true;
      description "An AMF identifier, comprising an AMF Region ID, an
        AMF Set ID and an AMF Pointer.";  
      uses types3gpp:AmfIdentifier;
    }

    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the 
        service-based interface.";
      type inet:domain-name;
    }

    list sNSSAIList {
      min-elements 1;
      description "List of S-NSSAIs the managed object is capable of supporting.
                  (Single Network Slice Selection Assistance Information)
                  An S-NSSAI has an SST (Slice/Service type) and an optional SD 
                 (Slice Differentiator) field.";
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      description "Specifies a list of commModel. It can be used by NF and 
        NF services to interact with each other in 5G Core network ";
      reference "3GPP TS 23.501";
      uses types5g3gpp:CommModel;
    }

  }
  
  augment "/me3gpp:ManagedElement" {
    list AMFFunction {
      description "5G Core AMF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses AMFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 7 ***
*** START OF CHANGE 8 ***
*** yang-models/_3gpp-5gc-nrm-amfregion.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-amfregion {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-amfregion;
  prefix amfr3gpp;
  
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }

  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the AMF Region which consists one or
    multiple AMF Sets.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    multiple AMF Sets.";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-11-06 { reference CR-0412 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-11 { reference ""; }
  
  grouping AMFRegionGrp {
    description "Represents the AMFRegion IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) 
        and a Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf-list nRTACList {
      description "List of Tracking Area Codes (legacy TAC or extended TAC) 
                   where the represented management function is serving.";
                   reference "TS 38.413 clause 9.3.3.10";
      min-elements 1;
      config false;
      type types3gpp:Tac;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD 
                  (Slice Differentiator) field.";
      //conditional support only if the network slicing feature is supported.
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    leaf aMFRegionId {
      description "Represents the AMF Region ID, which identifies the region.";
      mandatory true;
      type types3gpp:AmfRegionId;
    }
    
    leaf-list aMFSet {
      description "The AMFSet that the AFMRegion is associated with.";
      min-elements 1;
      type instance-identifier;
    }
  }
  
  augment "/subnet3gpp:SubNetwork" {
    list AMFRegion {
      description "5G Core AMFRegion IOC";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses AMFRegionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 8 ***
*** START OF CHANGE 9 ***
*** yang-models/_3gpp-5gc-nrm-amfset.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-amfset {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-amfset;
  prefix amfset3gpp;
  
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the AMF Set which consists of some AMFs 
    that serve a given area and Network Slice.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    that serve a given area and Network Slice.";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-11-06 { reference CR-0412 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-11 { reference "Ericsson refactoring."; }
  
  grouping AMFSetGrp {
    description "Represents the AMFSet IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id). The PLMN Identifier is composed 
        of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf-list nRTACList {
      description "List of Tracking Area Codes (legacy TAC or extended TAC) 
        where the represented management function is serving.";
      reference "TS 38.413 clause 9.3.3.10";
      min-elements 1;
      config false;
      type types3gpp:Tac;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
        (Single Network Slice Selection Assistance Information)
        An S-NSSAI has an SST (Slice/Service type) and an optional SD 
        (Slice Differentiator) field.";
      //conditional support only if the network slicing feature is supported.
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    leaf aMFRegion {
      description "The AMFRegion that the AFMSet is associated with.";
      type instance-identifier;
    }
    
    leaf-list aMFSetMemberList {
      description "List of DNs of AMFFunction instances of the AMFSet.";
      min-elements 1;
      max-elements 1;
      type types3gpp:DistinguishedName;
    }
  }
  
  augment "/subnet3gpp:SubNetwork" {
    list AMFSet {
      description "5G Core AMFSet IOC";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses AMFSetGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 9 ***
*** START OF CHANGE 10 ***
*** yang-models/_3gpp-5gc-nrm-ausffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-ausffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-ausffunction;
  prefix ausf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the AUSF function in 5GC. For more 
    information about the AUSF, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    information about the AUSF, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-11-06 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }

  revision 2019-05-22 {reference "initial revision"; }
  
  grouping AUSFFuntionGrp {
    description "Represents the AUSFFuntion IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and 
        a Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the 
        service-based interface.";
      type inet:domain-name;
    }
    
    list  sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
        (Single Network Slice Selection Assistance Information)
        An S-NSSAI has an SST (Slice/Service type) and an optional SD
        (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }
  

    list commModelList {
      min-elements 1;
      key "groupId";
      description "Specifies a list of commModel. It can be used by NF and 
        NF services to interact with each other in 5G Core network ";
      reference "3GPP TS 23.501";
      uses types5g3gpp:CommModel;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list AUSFFunction {
      description "5G Core AUSF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses AUSFFuntionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 10 ***
*** START OF CHANGE 11 ***
*** yang-models/_3gpp-5gc-nrm-configurable5qiset.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-configurable5qiset {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-configurable5qiset;
  prefix conf5QIs3gpp;

  import _3gpp-common-top { prefix top3gpp; }

  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the configurable 5QIs, including
    their QoS characteristics, that need to be pre-configured
    (and configurable) to the 5G NFs.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    (and configurable) to the 5G NFs.";
  reference "3GPP TS 28.541";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference "CR-0769"; }
  revision 2022-04-29 { reference "CR-0729"; }
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-08-04 { reference "CR-0321"; }
  revision 2020-06-03 { reference "CR-0286"; }

  grouping PacketErrorRateGrp {
    leaf scalar {
      type uint32 {
        range 0..9 ;
      }
      mandatory true;
      description "The Packet Error Rate of a 5QI expressed as Scalar x 10-k
        where k is the Exponent.";
    }
    leaf exponent {
      type uint32 {
        range 0..9 ;
      }
      mandatory true;
      description "The Packet Error Rate of a 5QI expressed as Scalar x 10-k,
        where k is the Exponent.";
    }
  }

  grouping FiveQICharacteristicsGrp {
    description "Represents the FiveQICharacteristics IOC.";
    leaf fiveQIValue {
      type uint32 {
        range 0..255 ;
      }
      mandatory true;
      description "Identifies the 5QI value.";
    }

    leaf resourceType {
      type enumeration {
        enum GBR;
        enum NON_GBR;
      }
      mandatory true;
      description "It indicates the Resource Type of a 5QI, as specified
        in TS 23.501 ";
    }

    leaf priorityLevel {
      type uint32 {
        range 0..127 ;
      }
      mandatory true;
      description "It indicates the Priority Level of a 5QI, as specified
        in TS 23.501.";
    }

    leaf packetDelayBudget {
      type uint32 {
        range 0..1023 ;
      }
      mandatory true;
      description "Indicates the Packet Delay Budget (in unit of 0.5ms)of a 5QI,
        as specified in TS 23.501 ";
    }

    list packetErrorRate {
      key "scalar exponent";
      min-elements 1;
      max-elements 1;
      uses PacketErrorRateGrp;
      description "It indicates the Packet Error Rate of a 5QI,
        as specified in TS 23.501.";
    }

    leaf averagingWindow {
      type uint32 {
        range 0..4095 ;
      }
      mandatory true;
      units ms;
      reference "TS 23.501";
    }

    leaf maximumDataBurstVolume {
      type uint32{
        range 0..4095 ;
      }
      mandatory true;
      units byte;
    }
  }

  grouping Configurable5QISetGrp {
    description "Represents the Configurable5QISet IOC.
      No attributes defined.";
  }
  
  grouping FiveQICharacteristicsSubtree {
    list FiveQICharacteristics {
      description "This specifies the 5QI value and the corresponding
        QoS characteristics for a 5QI.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses FiveQICharacteristicsGrp;
      }
    }  
  }

  grouping Configurable5QISetSubtree {
    list Configurable5QISet {
      description "Specifies the non-standardized 5QIs, including their QoS
        characteristics, that need to be pre-configured (and configurable) to
        the 5G NFs, see 3GPP TS 23.501.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses Configurable5QISetGrp;
      }
      uses FiveQICharacteristicsSubtree;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 11 ***
*** START OF CHANGE 12 ***
*** yang-models/_3gpp-5gc-nrm-dnfunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-dnfunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5_3gpp-5gc-nrm-dnfunction;
  prefix dn3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  description "This IOC is defined only to describe the IOCs representing
               Data Network (DN) interaction interface with 5GC (i.e. EP_N6).
               It has no attributes defined.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
               It has no attributes defined.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }

  revision 2019-05-15 {
    description "initial revision";
  }
  
  grouping DNFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
  }
  
  augment "/me3gpp:ManagedElement" {
    list DNFunction {
      description "5G Core DN Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses DNFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 12 ***
*** START OF CHANGE 13 ***
*** yang-models/_3gpp-5gc-nrm-dynamic5qiset.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-dynamic5qiset {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-dynamic5qiset;
  prefix dyn5QIs3gpp;
  
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-5gc-nrm-configurable5qiset { prefix Conf5QIs3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the dynamic 5QIs including their QoS 
    characteristics.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    characteristics.";
  reference "3GPP TS 28.541";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference "CR-0769"; }
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-10-01 { reference "CR-0393"; }
  revision 2020-08-06 { reference "CR-0333"; }

  grouping Dynamic5QISetGrp {
    description "Represents the Dynamic5QISet IOC.";
    list dynamic5QIs {
      description "This IOC specifies the dynamically assigned 5QIs 
        including their QoS characteristics, see 3GPP TS 23.501. 
        The instance of this IOC shall not be created or modified by the 
        MnS consumer except for the instance associated to 
        PCFFunction MOI or SMFFunction MOI when the PCF is not deployed.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses Conf5QIs3gpp:FiveQICharacteristicsGrp;
      }
    }
  }    

  grouping Dynamic5QISetSubtree {
    description "Helps augmenting Dynamic5QISet into multiple places.";
    list Dynamic5QISet {
      description "Specifies the dynamic 5QIs including their QoS 
        characteristics, see 3GPP TS 23.501.";
      key "id";
      uses top3gpp:Top_Grp;
      container attributes {
        uses Dynamic5QISetGrp;
      }
      uses Conf5QIs3gpp:FiveQICharacteristicsSubtree;
    }  
  }
  
  augment "/subnet3gpp:SubNetwork" {
    uses Dynamic5QISetSubtree;
  }

  augment "/me3gpp:ManagedElement" {
    uses Dynamic5QISetSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 13 ***
*** START OF CHANGE 14 ***
*** yang-models/_3gpp-5gc-nrm-ep.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-ep {
  yang-version 1.1;
  namespace "urn:3gpp:tsg:sa5:nrm:_3gpp-5gc-nrm-ep";
  prefix "cep3gpp";
  
  import _3gpp-common-ep-rp { prefix eprp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-5gc-nrm-affunction { prefix af3gpp; }
  import _3gpp-5gc-nrm-amffunction { prefix amf3gpp; }
  import _3gpp-5gc-nrm-ausffunction { prefix ausf3gpp; }
  import _3gpp-5gc-nrm-dnfunction { prefix dn3gpp; }
  import _3gpp-5gc-nrm-lmffunction { prefix lmf3gpp; }
  import _3gpp-5gc-nrm-n3iwffunction { prefix n3iwf3gpp; }
  import _3gpp-5gc-nrm-ngeirfunction { prefix ngeir3gpp; }
  import _3gpp-5gc-nrm-nrffunction { prefix nrf3gpp; }
  import _3gpp-5gc-nrm-nssffunction { prefix nssf3gpp; }
  import _3gpp-5gc-nrm-pcffunction { prefix pcf3gpp; }
  import _3gpp-5gc-nrm-seppfunction { prefix sepp3gpp; }
  import _3gpp-5gc-nrm-smffunction { prefix smf3gpp; }
  import _3gpp-5gc-nrm-smsffunction { prefix smsf3gpp; }
  import _3gpp-5gc-nrm-udmfunction { prefix udm3gpp; }
  import _3gpp-5gc-nrm-upffunction { prefix upf3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import ietf-inet-types { prefix inet; }
  
  organization "3GPP SA5";
  description "Defines the YANG mapping of the 5GC related endpoint
               Information Object Classes (IOCs) that are part of the 5G Core 
               Network Resource Model.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
               Network Resource Model.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-11-18 {
    description "Ericsson refactoring.";
  }
  
  revision 2018-07-31 {
    description "Initial revision";
  }
  
  grouping EP_N2Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N3Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N4Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N5Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N6Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N7Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N8Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N9Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N10Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N11Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N12Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N13Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N14Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N15Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N16Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N17Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N20Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N21Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N22Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N26Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N27Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N31Grp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_N32Grp {
    uses eprp3gpp:EP_Common;
    container remotePlmnId {
      description "PLMN Identifiers of the remote sepp.
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";
      uses types3gpp:PLMNId;
    }
	
	leaf remoteSeppAddress {
      description "The host address of the SEPP.";
      type inet:host;
    }

	leaf remoteSeppId {
      type uint16;
    }    

    leaf n32cParas {
      type string;
    }    

    leaf n32fPolicy {
      type string;
    }    

    leaf withIPX {
      type boolean;
    }    
  }
  
  grouping EP_S5CGrp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_S5UGrp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_RxGrp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_MAP_SMSCGrp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_NLSGrp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_NLGGrp {
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_SBI_IPXGrp {
    uses eprp3gpp:EP_Common;
    leaf-list sBIService {
      min-elements 1;
      config false;
      type string;
    }
  }
  
  augment "/me3gpp:ManagedElement/af3gpp:AFFunction" {
    list EP_N6 {
      description "Represents the EP_N6 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N6Grp;
      }
    }
    
    list EP_Rx {
      description "Represents the EP_Rx IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_RxGrp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/amf3gpp:AMFFunction" {
    list EP_N2 {
      description "Represents the EP_N2 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N2Grp;
      }
    }
    
    list EP_N8 {
      description "Represents the EP_N8 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N8Grp;
      }
    }
    
    list EP_N11 {
      description "Represents the EP_N11 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N11Grp;
      }
    }
    
    list EP_N12 {
      description "Represents the EP_N12 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N12Grp;
      }
    }
    
    list EP_N14 {
      description "Represents the EP_N14 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N14Grp;
      }
    }
    
    list EP_N15 {
      description "Represents the EP_N15 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N15Grp;
      }
    }
    
    list EP_N17 {
      description "Represents the EP_N17 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N17Grp;
      }
    }
    
    list EP_N20 {
      description "Represents the EP_N20 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N20Grp;
      }
    }
    
    list EP_N22 {
      description "Represents the EP_N22 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N22Grp;
      }
    }
    
    list EP_N26 {
      description "Represents the EP_N26 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N26Grp;
      }
    }
    
    list EP_NLS {
      description "Represents the EP_NLS IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_NLSGrp;
      }
    }
    
    list EP_NLG {
      description "Represents the EP_NLG IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_NLGGrp;
      }
    }
  }
      
  augment "/me3gpp:ManagedElement/ausf3gpp:AUSFFunction" {
    list EP_N12 {
      description "Represents the EP_N12 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N12Grp;
      }
    }
    
    list EP_N13 {
      description "Represents the EP_N13 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N13Grp;
      }
    }    
  }
  
  augment "/me3gpp:ManagedElement/dn3gpp:DNFunction" {
    list EP_N6 {
      description "Represents the EP_N6 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N6Grp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/lmf3gpp:LMFFunction" {
    list EP_NLS {
      description "Represents the EP_NLS IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_NLSGrp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/n3iwf3gpp:N3IWFFunction" {
    list EP_N2 {
      description "Represents the EP_N2 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N2Grp;
      }
    }
    
    list EP_N3 {
      description "Represents the EP_N3 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N3Grp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/ngeir3gpp:NGEIRFunction" {
    list EP_N17 {
      description "Represents the EP_N17 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N17Grp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/nrf3gpp:NRFFunction" {
    list EP_N27 {
      description "Represents the EP_N27 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N26Grp;
      }
    }    

  }
  
  augment "/me3gpp:ManagedElement/nssf3gpp:NSSFFunction" {
    list EP_N22 {
      description "Represents the EP_N22 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N22Grp;
      }
    }
    
    list EP_N31 {
      description "Represents the EP_N31 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N31Grp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/pcf3gpp:PCFFunction" {
    list EP_N5 {
      description "Represents the EP_N5 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N5Grp;
      }
    }
    
    list EP_N7 {
      description "Represents the EP_N7 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N7Grp;
      }
    }
    
    list EP_N15 {
      description "Represents the EP_N15 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N15Grp;
      }
    }
    
    list EP_N16 {
      description "Represents the EP_N16 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N16Grp;
      }
    }
    
    list EP_Rx {
      description "Represents the EP_Rx IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_RxGrp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/sepp3gpp:SEPPFunction" {
    list EP_N32 {
      description "Represents the EP_N32 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N32Grp;
      }
    }

 }    
  augment "/me3gpp:ManagedElement/smsf3gpp:SMSFFunction" {
    list EP_N20 {
      description "Represents the EP_20 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N20Grp;
      }
    }
    
    list EP_N21 {
      description "Represents the EP_N21 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N21Grp;
      }
    }
    
    list EP_MAP_SMSC {
      description "Represents the EP_MAP_SMSC IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_MAP_SMSCGrp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/smf3gpp:SMFFunction" {
    list EP_N4 {
      description "Represents the EP_N4 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N4Grp;
      }
    }
    
    list EP_N7 {
      description "Represents the EP_N7 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N7Grp;
      }
    }
    
    list EP_N10 {
      description "Represents the EP_N10 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N10Grp;
      }
    }
    
    list EP_N11 {
      description "Represents the EP_N11 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N11Grp;
      }
    }
    
    list EP_N16 {
      description "Represents the EP_N16 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N16Grp;
      }
    }
    
    list EP_S5C {
    description "Represents the EP_S5C IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_S5CGrp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/udm3gpp:UDMFunction" {
    list EP_N8 {
      description "Represents the EP_N8 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N8Grp;
      }
    }
    
    list EP_N10 {
      description "Represents the EP_N10 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N10Grp;
      }
    }
    
    list EP_N13 {
      description "Represents the EP_N13 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N13Grp;
      }
    }

  }
  
  augment "/me3gpp:ManagedElement/upf3gpp:UPFFunction" {
    list EP_N4 {
      description "Represents the EP_N4 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N4Grp;
      }
    }
    
    list EP_N3 {
      description "Represents the EP_N3 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N3Grp;
      }
    }
    
    list EP_N9 {
      description "Represents the EP_N9 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N9Grp;
      }
    }
    
    list EP_S5U {
      description "Represents the EP_S5U IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_S5UGrp;
      }
    }
    
    list EP_EP_N6 {
      description "Represents the EP_N6 IOC.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EP_N6Grp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 14 ***
*** START OF CHANGE 15 ***
*** yang-models/_3gpp-5gc-nrm-externalnrffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-externalnrffunction {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-externalnrffunction;
  prefix extnrf3gpp;
  
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  
  description "This IOC represents external NRF function controlled by 
    another management domain.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "This IOC represents external NRF function controlled by another management domain.";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-11 {
    description "Ericsson refactoring.";
  }
  
  grouping ExternalNRFFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at least one (the primary PLMN Id).
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";
      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
  }
  
  augment "/subnet3gpp:SubNetwork" {
    list ExternalNRFFunction {
      description "5G Core External NRF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalNRFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;    }
  }
}
<CODE ENDS>
*** END OF CHANGE 15 ***
*** START OF CHANGE 16 ***
*** yang-models/_3gpp-5gc-nrm-externalnssffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-externalnssffunction {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-externalnssffunction;
  prefix extnssf3gpp;
  
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  
  description "This IOC represents external NSSF function controlled by 
    another management domain.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "This IOC represents external NSSF function controlled by another management domain.";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-11 {
    description "Ericsson refactoring.";
  }
  
  grouping ExternalNSSFFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at least one (the primary PLMN Id).
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";
      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
  }
  
  augment "/subnet3gpp:SubNetwork" {
    list ExternalNSSFFunction {
      description "5G Core External NSSF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalNSSFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 16 ***
*** START OF CHANGE 17 ***
*** yang-models/_3gpp-5gc-nrm-externalseppfunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-externalseppfunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-extternalseppfunction;
  prefix extsepp3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import ietf-inet-types { prefix inet; }
  
  organization "3gpp SA5";
  description "This IOC represents the external SEPP function which support message filtering
    and policing on inter-PLMN control plane interface. For more information 
    about the SEPP, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
               and policing on inter-PLMN control plane interface. For more information about the SEPP, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-11-19 {
    description "initial revision";
    reference "Based on
      3GPP TS 28.541 ";
  }

  grouping ExternalSEPPFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
  
    container pLMNId {
      description "PLMN Identifiers of the sepp.
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";
      uses types3gpp:PLMNId;
    }

    leaf sEPPId {
	leaf sEPPId {
      type uint16;
      yext3gpp:inVariant;
    }    
  
    leaf fqdn {

	leaf fqdn {
      description "The domain name of the SEPP.";
      type inet:domain-name;
    }

  }
  
  augment "/me3gpp:ManagedElement" {
    list ExternalSEPPFunction {
      description "5G Core SEPP Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalSEPPFunctionGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 17 ***
*** START OF CHANGE 18 ***
*** yang-models/_3gpp-5gc-nrm-lmffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-lmffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-lmffunction;
  prefix lmf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  description "This IOC represents the LMF function defined in 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "This IOC represents the LMF function defined in 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-25 { reference "S5-194457 S5193518"; }

  revision 2019-05-15 {
    description "initial revision";
    reference "Based on
      3GPP TS 28.541 V15.X.XX";
  }
    
  grouping LMFFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;

    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at least one (the primary PLMN Id).
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      uses types5g3gpp:CommModel;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list LMFFunction {
      description "5G Core LMF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses LMFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 18 ***
*** START OF CHANGE 19 ***
*** yang-models/_3gpp-5gc-nrm-n3iwffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-n3iwffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-n3iwffunction;
  prefix n3iwf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  description "This IOC represents the N3IWF function which is used to enable non-3GPP
               access networks connected to the 5GC. For more information about the N3IWF, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
               access networks connected to the 5GC. For more information about the N3IWF, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-05-22 {
    description "initial revision";
  }
  
  grouping N3IWFFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at least one (the primary PLMN Id).
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      uses types5g3gpp:CommModel;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list N3IWFFunction {
      description "5G Core N3IWF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses N3IWFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 19 ***
*** START OF CHANGE 20 ***
*** yang-models/_3gpp-5gc-nrm-neffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-neffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-neffunction;
  prefix nef3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5gc-nrm-predefinedpccruleset { prefix PredPccRules3gpp; }
  import _3gpp-5gc-nrm-nfprofile { prefix nfp3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the NEF function in 5GC. For more 
    information about the NEF, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    information about the NEF, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-11-06 { reference CR-0412 ; }
  revision 2019-10-20 { reference "initial revision"; }
  
  grouping NEFFunctionGrp {
    description "Represents the NEFFunction IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the 
        service-based interface.";
      type inet:domain-name;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
        (Single Network Slice Selection Assistance Information)
        An S-NSSAI has an SST (Slice/Service type) and an optional SD
        (Slice Differentiator) field.";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }

    leaf-list capabilityList {
      description "List of supported capabilities of the NEF.";
      reference "3GPP TS 23.003";
      type string;
    }
    
    leaf isCAPIFSup {
      type boolean;
      config false;
      yext3gpp:inVariant;
      yext3gpp:notNotifyable;
    }
    
    list taiList {
      config false;
      description "List of TAIs";
      yext3gpp:inVariant;
      yext3gpp:notNotifyable;
      key idx;
      leaf idx { type uint32 ; }
      uses nfp3gpp:Tai;
    }

    list taiRangelist {
      config false;
      description "Range of TAIs";
      yext3gpp:inVariant;
      yext3gpp:notNotifyable;
      key idx;
      leaf idx { type uint32 ; }
      uses nfp3gpp:TaiRange;
    }

    list routeToLocsdnai {
      config false;
      description "";
      yext3gpp:inVariant;
      yext3gpp:notNotifyable;
      key idx;
      leaf idx { type uint32 ; }
      uses PredPccRules3gpp:RouteToLocation;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list NEFFunction {
      description "5G Core NEF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NEFFunctionGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 20 ***
*** START OF CHANGE 21 ***
*** yang-models/_3gpp-5gc-nrm-nfprofile.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-nfprofile {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-nfprofile;
  prefix nfp3gpp;
  
  import _3gpp-common-yang-types { prefix types3gpp; }
  import ietf-inet-types { prefix inet; }
  import ietf-yang-types { prefix yang; }
  import _3gpp-5gc-nrm-nfservice { prefix nfs3gpp; }
  
  organization "3gpp SA5";
  description "NF profile class.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "NF profile class.";
  reference "3GPP TS 29.510";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-06-17 {
    description "initial revision";
  }
  
  grouping NFProfileGrp {
    leaf nfInstanceID {
      description "String uniquely identifying a NF instance.";
      mandatory true;
      type string;
    }
    
    leaf nfType {
      description "Type of Network Function.";
      mandatory true;
      type types3gpp:NfType;
    }
    
    leaf nfStatus {
      description "Status of the NF Instance.";
      mandatory true;
      type NFStatus;
    }
    
    leaf heartBeatTimer {
      description "Time in seconds expected between 2 consecutive heart-beat messages from
                   an NF Instance to the NRF. It may be included in the registration request.
                   When present in the request it shall contain the heartbeat time proposed by the NF service consumer.";
      //conditional support
      type uint16;
    }
    
    list plmnList {
      description "PLMN(s) of the Network Function.
                 This IE shall be present if this information is available for the NF.
                 If not provided, PLMN ID(s) of the PLMN of the NRF are assumed for the NF.";
      
      //conditional support
      min-elements 1;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    list sNssais { 
    list sNssais { //is the key unique
      description "S-NSSAIs of the Network Function. If not provided, the NF can serve any S-NSSAI.
                   When present this IE represents the list of S-NSSAIs supported in all the PLMNs listed in the plmnList IE.";
      min-elements 1;
      //optional support
      key "sst sd";
      uses Snssai;
    }
    
    list perPlmnSnssaiList {
      description "This IE may be included when the list of S-NSSAIs supported by the NF for each PLMN it is supporting is different.
                   When present, this IE shall include the S-NSSAIs supported by the Network Function
                   for each PLMN supported by the Network Function. When present, this IE shall override sNssais IE.";
      min-elements 1;
      key idx; 
      //optional support
      key idx; //no obvious leaf to use as a key
      leaf idx { type uint32; }
      uses PlmnSnssai;
    }
    
    leaf-list nsiList {
      description "NSI identities of the Network Function.
                   If not provided, the NF can serve any NSI.";
      //optional support
      min-elements 1;
      type string;
    }
    
    leaf fqdn {
      description "FQDN of the Network Function. For AMF, the FQDN registered with the NRF
                   shall be that of the AMF Name.";
      //conditional support
      type inet:domain-name;
    }
    
    leaf interPlmnFqdn {
      description "If the NF needs to be discoverable by other NFs in a different PLMN,
                   then an FQDN that is used for inter-PLMN routing is specified.";
      //conditional support
      type inet:domain-name;
    }
    
    leaf-list ipv4Addresses {
      description "IPv4 address(es) of the Network Function.";
      min-elements 1;
      //conditional support
      type inet:ipv4-address;
    }
    
    leaf-list ipv6Addresses {
      description "IPv6 address(es) of the Network Function.";
      min-elements 1;
      //conditional support
      type inet:ipv6-address;
    }
    
    list allowedPlmns {
      description "PLMNs allowed to access the NF instance.
                   If not provided, any PLMN is allowed to access the NF.";
      
      min-elements 1;
      //optional support
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf-list allowedNfTypes {
      description "Type of the NFs allowed to access the NF instance.
                   If not provided, any NF type is allowed to access the NF.";
      min-elements 1;
      //optional support
      type types3gpp:NfType;
    }
    
    leaf-list allowedNfDomains {
      description "Pattern representing the NF domain names allowed to access the NF instance.
                   If not provided, any NF domain is allowed to access the NF.";
      min-elements 1;
      //optional support
      type string;
    }
    
    list allowedNssais { 
    list allowedNssais { //is the key unique
      description "S-NSSAI of the allowed slices to access the NF instance.
                   If not provided, any slice is allowed to access the NF.";
      min-elements 1;
      //optional support
      key "sst sd";
      uses Snssai;
    }
    
    leaf priority {
      description "Priority (relative to other NFs of the same type) in the range of 0-65535, to be used for NF selection;
                   lower values indicate a higher priority. If priority is also present in the nfServiceList parameters,
                   those will have precedence over this value. The NRF may overwrite the received priority value when exposing
                   an NFProfile with the Nnrf_NFDiscovery service.";
      //optional support
      type uint16;
    }
    
    leaf capacity {
      description "Static capacity information in the range of 0-65535, expressed as a weight
                   relative to other NF instances of the same type; if capacity is also present
                   in the nfServiceList parameters, those will have precedence over this value.";
      //optional support
      type uint16;
    }
    
    leaf load {
      description "Dynamic load information, ranged from 0 to 100, indicates the current load percentage of the NF.";
      //optional support
      type types3gpp:Load;
    }
    
    leaf locality {
      description "Operator defined information about the location of the NF instance (e.g. geographic location, data center).";
      //optional support
      type string;
    }
    
    grouping udrInfo {
      //optional support
      
      leaf groupId {
        description "Identity of the UDR group that is served by the UDR instance.
                     If not provided, the UDR instance does not pertain to any UDR group.";
        //optional support
        type string;
      }
      
      list supiRanges {
        description "List of ranges of SUPI's whose profile data is available in the UDR instance.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses SupiRange;
      }
      
      list gpsiRanges {
        description "List of ranges of GPSIs whose profile data is available in the UDR instance.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses IdentityRange;
      }
      
      list externalGroupIdentifiersRanges {
        description "List of ranges of external groups whose profile data is available in the UDR instance.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses IdentityRange;
      }
      
      leaf-list supportedDataSets {
        description "List of supported data sets in the UDR instance.
                     If not provided, the UDR supports all data sets.";
        min-elements 1;
        //optional support
        type DataSetId;
      }
    }
    
    grouping udmInfo {
      //optional support
      
      leaf groupId {
        description "Identity of the UDM group that is served by the UDM instance.
                     If not provided, the UDM instance does not pertain to any UDM group.";
        //optional support
        type string;
      }
      
      list supiRanges {
        description "List of ranges of SUPI's whose profile data is available in the UDM instance.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses SupiRange;
      }
      
      list gpsiRanges {
        description "List of ranges of GPSIs whose profile data is available in the UDM instance.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses IdentityRange;
      }
      
      list externalGroupIdentifiersRanges {
        description "List of ranges of external groups whose profile data is available in the UDM instance.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses IdentityRange;
      }
      
      leaf-list routingIndicators {
        description "List of Routing Indicator information that allows to route network signalling with SUCI
                     to the UDM instance. If not provided, the UDM can serve any Routing Indicator.
                     Pattern: '^[0-9]{1,4}$'.";
        //optional support
        min-elements 1;
        type string;
      }
    }
    
    grouping ausfInfo {
      //optional support
      
      leaf groupId {
        description "Identity of the AUSF group. If not provided, the AUSF instance does not pertain to any AUSF group.";
        //optional support
        type string;
      }
      
      list supiRanges {
        description "List of ranges of SUPIs that can be served by the AUSF instance. If not provided, the AUSF can serve any SUPI.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses SupiRange;
      }
      
      leaf-list routingIndicators {
        description "List of Routing Indicator information that allows to route network signalling with SUCI
                     to the AUSF instance. If not provided, the AUSF can serve any Routing Indicator.
                     Pattern: '^[0-9]{1,4}$'.";
        //optional support
        min-elements 1;
        type string;
      }
    }
    
    grouping amfInfo {
      //optional support
      
      leaf amfRegionId {
        description "AMF region identifier";
        type string;
      }
      
      leaf amfSetId {
        description "AMF set identifier";
        type string;
      }
      
      list guamiList {
        description "List of supported GUAMIs.";
        
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        
        min-elements 1;
        uses Guami;
      }
      
      list taiList {
        description "The list of TAIs the AMF can serve. It may contain the non-3GPP access TAI.
                     The absence of this attribute and the taiRangeList attribute indicate that
                     the AMF can be selected for any TAI in the serving network.";
        
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        
        //optional support
        min-elements 1;
        uses Tai;
      }
      
      list taiRangeList {
        description "The range of TAIs the AMF can serve. The absence of this attribute and the taiList
                     attribute indicate that the AMF can be selected for any TAI in the serving network.";
        //optional support
        min-elements 1;
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        uses TaiRange;
      }
      
      list backupInfoAmfFailure {
        description "List of GUAMIs for which the AMF acts as a backup for AMF failure.";
        
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        
        //optional support
        min-elements 1;
        uses Guami;
      }
      
      list backupInfoAmfRemoval {
        description "List of GUAMIs for which the AMF acts as a backup for planned AMF removal.";
        
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        
        //optional support
        min-elements 1;
        uses Guami;
      }
      
      list n2InterfaceAmfInfo {
        description "N2 interface information of the AMF. This information needs not be sent in NF Discovery responses.
                     It may be used by the NRF to update the DNS for AMF discovery by the 5G Access Network.";
        
        //optional support
        max-elements 1;
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        uses N2InterfaceAmfInfo;
      }
    }
    
    grouping smfInfo {
      //optional support
      
      list sNssaiSmfInfoList {
        description "List of parameters supported by the SMF per S-NSSAI.";
        min-elements 1;
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        uses sNssaiSmfInfoItem;
      }
      
      list taiList {
        description "The list of TAIs the SMF can serve. It may contain the non-3GPP access TAI.
                     The absence of this attribute and the taiRangeList attribute indicate that
                     the SMF can be selected for any TAI in the serving network.";
        
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        
        //optional support
        min-elements 1;
        uses Tai;
      }
      
      list taiRangeList {
        description "The range of TAIs the SMF can serve. The absence of this attribute and the taiList
                     attribute indicate that the SMF can be selected for any TAI in the serving network.";
        //optional support
        min-elements 1;
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        uses TaiRange;
      }
      
      leaf pgwFqdn {
        description "The FQDN of the PGW if the SMF is a combined SMF/PGW-C.";
        //optional support
        type inet:domain-name;
      }
      
      leaf-list accessType {
        description "If included, this IE shall contain the access type (3GPP_ACCESS and/or NON_3GPP_ACCESS) supported by the SMF.
                     If not included, it shall be assumed the both access types are supported.";
        
        //conditional support
        min-elements 1;
        max-elements 2;
        type AccessType;
      }
    }
    
    grouping upfInfo {
      //optional support
      
      list sNssaiUpfInfoList {
        description "List of parameters supported by the UPF per S-NSSAI.";
        min-elements 1;
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        uses SnssaiUpfInfoItem;
      }
      
      leaf-list smfServingArea {
        description "The SMF service area(s) the UPF can serve.
                     If not provided, the UPF can serve any SMF service area.";
        
        //optional support
        min-elements 1;
        type string;
      }
      
      list interfaceUpfInfo {
        description "List of User Plane interfaces configured on the UPF. When this IE is provided in the NF Discovery response,
                     the NF Service Consumer (e.g. SMF) may use this information for UPF selection.";
        
        key idx; 
        key idx; //no obvious leaf to use as a key
        leaf idx { type uint32; }
        
        //optional support
        min-elements 1;
        uses InterfaceUpfInfoItem;
      }
      
      leaf iwkEpsInd {
        description "Indicates whether interworking with EPS is supported by the UPF.
                     true: Supported
                     false (default): Not Supported";
        
        //optional support
        type boolean;
      }
      
      leaf-list pduSessionTypes {
        description "List of PDU session type(s) supported by the UPF. The absence of this attribute indicates that the UPF can be selected
                     for any PDU session type.";
        
        //optional support
        min-elements 1;
        type PduSessionType;
      }
    }
    
    grouping pcfInfo {
      //optional support
      
      leaf-list dnnList {
        description "DNNs supported by the PCF.
                     If not provided, the PCF can serve any DNN.";
        
        //optional support
        min-elements 1;
        type string;
      }
      
      list supiRanges {
        description "List of ranges of SUPIs that can be served by the PCF instance. If not provided, the PCF can serve any SUPI.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses SupiRange;
      }
      
      leaf rxDiamHost {
        description "This IE shall be present if the PCF supports Rx interface.
                     When present, this IE shall indicate the Diameter host of the Rx interface for the PCF.
                     Pattern: '^([A-Za-z0-9]+(-[A-Za-z0-9]+).)+[a-z]{2,}$'.";
        
        //conditional support
        type string;
      }
      
      leaf rxDiamRealm {
        description "This IE shall be present if the PCF supports Rx interface.
                     When present, this IE shall indicate the Diameter realm of the Rx interface for the PCF.
                     Pattern: '^([A-Za-z0-9]+(-[A-Za-z0-9]+).)+[a-z]{2,}$'.";
        
        //conditional support
        type string;
      }
    }
    
    grouping bsfInfo {
      //optional support
      
      list ipv4AddressRanges {
        description "List of ranges of IPv4 addresses handled by BSF.
                     If not provided, the BSF can serve any IPv4 address.";
        //optional support
        key "start end";
        uses types3gpp:Ipv4AddressRange;
      }
      
      leaf-list dnnList {
        description "List of DNNs handled by the BSF
                     If not provided, the BSF can serve any DNN.";
        
        //optional support
        min-elements 1;
        type string;
      }
      
      leaf-list ipDomainList {
        description "List of IPv4 address domains, as described in subclause 6.2 of 3GPP TS 29.513, handled by the BSF.
                     If not provided, the BSF can serve any IP domain.";
        //optional support
        min-elements 1;
        type string;
      }
      
      list ipv6PrefixRanges {
        description "List of ranges of IPv6 prefixes handled by the BSF.
                     If not provided, the BSF can serve any IPv6 prefix.";
        //optional support
        key "start end";
        uses types3gpp:Ipv6PrefixRange;
      }
    }
    
    grouping chfInfo {
      //optional support
      
      list supiRangeList {
        description "List of ranges of SUPIs that can be served by the CHF instance. If not provided, the CHF can serve any SUPI.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses SupiRange;
      }
      
      list gpsiRangeList {
        description "List of ranges of GPSI that can be served by the CHF instance. If not provided, the CHF can serve any GPSI.";
        key "start end pattern";
        min-elements 1;
        //optional support
        uses IdentityRange;
      }
      
      list plmnRangeList {
        description "List of ranges of PLMNs (including the PLMN IDs of the CHF instance) that can be served by the CHF instance.
                     If not provided, the CHF can serve any PLMN.";
        
        min-elements 1;
        //optional support
        key "mcc mnc";
        uses types3gpp:PLMNId;
      }
    }
    
    grouping nrfInfoGrp {
      //optional support
      
      list servedUdrInfo {
        description "This attribute contains all the udrInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses udrInfo;
      }
      
      list servedUdmInfo {
        description "This attribute contains all the udmInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses udmInfo;
      }
      
      list servedAusfInfo {
        description "This attribute contains all the ausfInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses ausfInfo;
      }
      
      list servedAmfInfo {
        description "This attribute contains all the amfInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses amfInfo;
      }
      
      list servedSmfInfo {
        description "This attribute contains all the smfInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses smfInfo;
      }
      
      list servedUpfInfo {
        description "This attribute contains all the upfInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses upfInfo;
      }
      
      list servedPcfInfo {
       description "This attribute contains all the pcfInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses pcfInfo;
      }
      
      list servedBsfInfo {
       description "This attribute contains all the bsfInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses bsfInfo;
      }
      
      list servedChfInfo {
        description "This attribute contains all the bsfInfo attributes locally configured in the NRF or the NRF received during NF registration.";
        //optional support
        
        key nfInstanceID;
        leaf nfInstanceID {
          description "String uniquely identifying a NF instance.";
          type string;
        }
        
        min-elements 1;
        uses chfInfo;
      }
    }
    
    list nrfInfo {
      key idx; 
      key idx; //no obvious leaf to use as a key
      leaf idx { type uint32; }
      max-elements 1;
      uses nrfInfoGrp;
    }
    
    leaf customInfo {
      description "Specific data for custom Network Functions.";
      type string;
    }
    
    leaf recoveryTime {
      description "Timestamp when the NF was (re)started.";
      //optional support
      type yang:date-and-time;
    }
    
    leaf nfServicePersistence {
      description "If present, and set to true, it indicates that the different service instances of a same NF Service in this NF instance,
                   supporting a same API version, are capable to persist their resource state in shared storage and therefore these resources
                   are available after a new NF service instance supporting the same API version is selected by a NF Service Consumer (see 3GPP TS 23.527).
                   Otherwise, it indicates that the NF Service Instances of a same NF Service are not capable to share resource state inside the NF Instance.";
      
      //optional support
      type boolean;
    }
    
    list nfServices {
      description "List of NF Service Instances. It shall include the services produced by the NF that can be discovered by other NFs.";
      key serviceInstanceID;
      //optional support
      min-elements 1;
      uses nfs3gpp:NFServiceGrp;
    }
    
    leaf nfProfileChangesSupportInd {
      description "NF Profile Changes Support Indicator. This IE may be present in the NFRegister or NFUpdate (NF Profile Complete Replacement) request and shall be absent in the response.
                   true: the NF Service Consumer supports receiving NF Profile Changes in the response.
                   false (default): the NF Service Consumer does not support receiving NF Profile Changes in the response.";
      
      //optional support
      type boolean;
    }
    
    leaf nfProfileChangesInd {
      description "NF Profile Changes Indicator. This IE shall be absent in the request to the NRF and may be included by the NRF in NFRegister or NFUpdate (NF Profile Complete Replacement) response.
                   true: the NF Profile contains NF Profile changes.
                   false (default): complete NF Profile.";
      
      //optional support
      type boolean;
    }
    
    list defaultNotificationSubscriptions {
      description "Notification endpoints for different notification types.";
      key notificationType;
      //optional support
      min-elements 1;
      uses types3gpp:DefaultNotificationSubscription;
    }
  }
  
  typedef NFStatus {
    type enumeration {
      enum REGISTERED;
      enum SUSPENDED;
    }
  }
  
  typedef DataSetId {
    type enumeration {
      enum SUBSCRIPTION;
      enum POLICY;
      enum EXPOSURE;
      enum APPLICATION;
    }
  }
  
  grouping SupiRange {
    leaf start {
      description "First value identifying the start of a SUPI range. To be used when the range of SUPI's can be represented as a numeric range (e.g., IMSI ranges).";
      type string {
        pattern '^[0-9]+$';
      }
    }
    
    leaf end {
      description "Last value identifying the end of a SUPI range. To be used when the range of SUPI's can be represented as a numeric range (e.g. IMSI ranges).";
      type string {
        pattern '^[0-9]+$';
      }
    }
    
    leaf pattern {
      description "Pattern representing the set of SUPI's belonging to this range.
                   A SUPI value is considered part of the range if and only if the SUPI string fully matches the regular expression.";
      type string;
    }
  }
  
  grouping IdentityRange {
    leaf start {
      description "First value identifying the start of an identity range. To be used when the range of identities can be represented as a numeric range (e.g., MSISDN ranges).";
      type string {
        pattern '^[0-9]+$';
      }
    }
    
    leaf end {
      description "Last value identifying the end of an identity range. To be used when the range of identities can be represented as a numeric range (e.g. MSISDN ranges).";
      type string {
        pattern '^[0-9]+$';
      }
    }
    
    leaf pattern {
      description "Pattern representing the set of identities belonging to this range.
                   An identity value is considered part of the range if and only if the identity string fully matches the regular expression.";
      type string;
    }
  }
  
  grouping nRTacRangeGrp {
    leaf nRTACstart {
      description "First value identifying the start of a TAC range, to be 
        used when the range of TAC's can be represented as a hexadecimal range (
        e.g., TAC ranges). 
        3-octet string identifying a tracking area code, each character in 
        the string shall take a value of '0' to '9' or 'A' to 'F' and shall 
        represent 4 bits. The most significant character representing the 4 
        most significant bits of the TAC shall appear first in the string, 
        and the character representing the 4 least significant bit of the TAC 
        shall appear last in the string.";
  grouping TacRange {
    leaf start {
      description "First value identifying the start of a TAC range, to be used when the range of TAC's can be represented as a hexadecimal range (e.g., TAC ranges).";
      type string {
        pattern '^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6}$)';
      }
    }
    
    leaf nRTACend {
      description "Last value identifying the end of a TAC range, to be used 
        when the range of TAC's can be represented as a hexadecimal range 
        (e.g. TAC ranges). 3-octet string identifying a tracking area code, 
        each character in the string shall take a value of '0' to '9' or 
        'A' to 'F' and shall represent 4 bits. The most significant character 
        representing the 4 most significant bits of the TAC shall appear first 
        in the string, and the character representing the 4 least significant 
        bit of the TAC shall appear last in the string.";
    leaf end {
      description "Last value identifying the end of a TAC range, to be used when the range of TAC's can be represented as a hexadecimal range (e.g. TAC ranges).";
      type string {
        pattern '^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6})$';
      }
    }
    
    leaf nRTACpattern {
      description "Pattern (regular expression according to the ECMA-262) 
        representing the set of TAC's belonging to this range. 
        A TAC value is considered part of the range if and only if the 
        TAC string fully matches the regular expression.";
    leaf pattern {
      description "Pattern representing the set of TAC's belonging to this range.";
      type string;
    }
  }
  
  grouping SnssaiUpfInfoItem {
    list sNssai { 
    list sNssai { //is the key unique
      description "Supported S-NSSAI.";
      min-elements 1;
      max-elements 1;
      key "sst sd";
      uses Snssai;
    }
  
    list dnnUpfInfoList {
      description "List of parameters supported by the UPF per DNN.";
      min-elements 1;
      key dnn;
      uses DnnUpfInfoItem;
    }
  }
  
  grouping DnnUpfInfoItem {
    leaf dnn {
      description "String representing a Data Network.";
      mandatory true;
      type string;
    }
    
    leaf-list dnaiList {
      description "List of Data network access identifiers supported by the UPF for this DNN.
                   The absence of this attribute indicates that the UPF can be selected for this DNN for any DNAI.";
      min-elements 1;
      type string; //dnai is the type but its only a string with desc: DNAI (Data network access identifier), is this needed as its own typedef or string is ok
    }
    
    leaf-list pduSessionTypes {
      description "List of PDU session type(s) supported by the UPF for a specific DNN.";
      min-elements 1;
      type PduSessionType;
    }
  }
  
  grouping Snssai {
    leaf sst {
      description "Unsigned integer, within the range 0 to 255, representing the Slice/Service Type.
                   It indicates the expected Network Slice behaviour in terms of features and services.";
      mandatory true;
      type uint32;
    }
    
    leaf sd {
      description "3-octet string, representing the Slice Differentiator, in hexadecimal representation.";
      //optional
      type string {
        pattern '^[A-Fa-f0-9]{6}$';
      }
    }
    
    reference "3GPP TS 29.571";
  }
  
  typedef PduSessionType {
    type enumeration {
      enum IPV4;
      enum IPV6;
      enum IPV4V6;
      enum UNSTRUCTURED;
      enum ETHERNET;
    }
  }
  
  grouping Guami {
    list plmnId {
      description "PLMN Identity.";
      min-elements 1;
      max-elements 1;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    list amfId {
      description "AMF Identity.";
      min-elements 1;
      max-elements 1;
      key "amfRegionId amfSetId amfPointer";
      uses types3gpp:AmfIdentifier;
    }
  }
  
  grouping Tai {
    list plmnId {
      description "PLMN Identity.";
      min-elements 1;
      max-elements 1;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf tac { type types3gpp:Tac; }
  }
  
  grouping InterfaceUpfInfoItem {
    leaf interfaceType {
      description "User Plane interface type.";
      mandatory true;
      type UPInterfaceType;
    }
    
    ////At least one of the addressing parameters (ipv4address, ipv6adress or endpointFqdn) shall be included in the InterfaceUpfInfoItem.
    choice address {
      case ipv4EndpointAddresses {
        leaf-list ipv4EndpointAddresses {
          description "Available endpoint IPv4 address(es) of the User Plane interface.";
          //conditional support
          min-elements 1;
          type inet:ipv4-address;
        }
      }
    
      case ipv6EndpointAddresses {
        leaf-list ipv6EndpointAddresses {
          description "Available endpoint IPv6 address(es) of the User Plane interface.";
          //conditional support
          min-elements 1;
          type inet:ipv6-address;
        }
      }
    
      case endpointFqdn {
        leaf endpointFqdn {
          description "FQDN of available endpoint of the User Plane interface.";
          //conditional support
          type inet:domain-name;
        }
      }
    }
    
    leaf networkInstance {
      description "Network Instance associated to the User Plane interface.";
      //optional support
      type string;
    }
  }
  
  typedef UPInterfaceType {
    type enumeration {
      enum N3;
      enum N6;
      enum N9;
    }
  }
  
  grouping TaiRange {
    list plmnId {
      description "PLMN ID related to the TacRange.";
      min-elements 1;
      max-elements 1;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    list tacRangeList { 
    list tacRangeList { //is this key unique
      description "The range of the TACs.";
      min-elements 1;
      key "nRTACstart nRTACend";
      uses nRTacRangeGrp;
      key "start end";
      uses TacRange;
    }
  }
  
  typedef AccessType {
    type enumeration {
      enum 3GPP_ACCESS;
      enum NON_3GPP_ACCESS;
    }
  }
  
  grouping N2InterfaceAmfInfo {
    //At least one of the addressing parameters (ipv4address or ipv6adress) shall be included.
    choice address {
      case ipv4EndpointAddress {
        leaf-list ipv4EndpointAddress {
          description "Available AMF endpoint IPv4 address(es) for N2.";
          //conditional support
          min-elements 1;
          type inet:ipv4-address;
        }
      }
    
      case ipv6EndpointAddress {
        leaf-list ipv6EndpointAddress {
          description "Available AMF endpoint IPv6 address(es) for N2.";
          //conditional support
          min-elements 1;
          type inet:ipv6-address;
        }
      }
    }
    
    leaf amfName {
      description "AMF name.";
      type string;
    }
  }
  
  grouping sNssaiSmfInfoItem {
    list sNssai { 
    list sNssai { //is the key unique
      description "Supported S-NSSAI.";
      min-elements 1;
      max-elements 1;
      key "sst sd";
      uses Snssai;
    }
    
    list dnnSmfInfoList { 
    list dnnSmfInfoList { //is the key unique
      description "List of parameters supported by the SMF per DNN.";
      min-elements 1;
      key dnn;
      uses DnnSmfInfoItem;
    }
  }
  
  grouping DnnSmfInfoItem {
    leaf dnn {
      description "Supported DNN.";
      mandatory true;
      type string;
    }
  }
  
  grouping PlmnSnssai {
    list plmnId {
      description "PLMN ID for which list of supported S-NSSAI(s) is provided.";
      min-elements 1;
      max-elements 1;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
  
    list sNssaiList { 
    list sNssaiList { //is the key unique
      description "The specific list of S-NSSAIs supported by the given PLMN.";
      min-elements 1;
      key "sst sd";
      uses Snssai;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 21 ***
*** START OF CHANGE 22 ***
*** yang-models/_3gpp-5gc-nrm-nfservice.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-nfservice {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-nfservice;
  prefix nfs3gpp;
  
  import _3gpp-common-yang-types { prefix types3gpp; }
  import ietf-yang-types { prefix yang; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "NF service class.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "NF service class.";
  reference "3GPP TS 29.510";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-01-25 { reference CR-0454 ; }
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-06-17 { reference "initial revision"; }
  
  grouping NFServiceGrp {
    description "Represents the NFService IOC";
    leaf serviceInstanceID {
      description 
        "Unique ID of the service instance within a given NF Instance.";
      mandatory true;
      type string;
    }
    
    leaf serviceName {
      description "Name of the service instance (e.g. 'nudm-sdm').";
      mandatory true;
      type ServiceName;
    }
    
    list versions { //check in review if key is ok (unique)
      description "API versions supported by the NF Service and if available, 
        the corresponding retirement date of the NF Service.";
      min-elements 1;
      key "apiVersionInUri apiFullVersion";
      uses NFServiceVersion;
    }
    
    leaf scheme {
      description "URI scheme (e.g. 'http', 'https').";
      mandatory true;
      type UriScheme;
    }
    
    leaf nfServiceStatus {
      description "Status of the NF Service Instance.";
      mandatory true;
      type NFServiceStatus;
    }
    
    leaf fqdn {
      description "FQDN of the NF Service Instance.";
      //optional support
      type inet:domain-name;
    }
    
    leaf interPlmnFqdn {
      description "If the NF service needs to be discoverable by other NFs in a 
        different PLMN, then an FQDN that is used for inter PLMN routing.";
      //optional support
      type inet:domain-name;
    }
    
    list ipEndPoints {
      description "IP address(es) and port information of the Network Function 
        (including IPv4 and/or IPv6 address)where the service is listening 
        for incoming service requests.";
      //optional support
      
      key idx;
      leaf idx {
        type string;
      }
      min-elements 1;
      uses ipEndPoint;
    }
    
    leaf apiPrefix {
      description "Optional path segment(s) used to construct the {apiRoot} 
        variable of the different API URIs.";
      //optional support
      type string;
    }
    
    list defaultNotificationSubscriptions {
      description "Notification endpoints for different notification types.";
      key notificationType;
      //optional support
      min-elements 1;
      uses types3gpp:DefaultNotificationSubscription;
    }
    
    list allowedPlmns {
      description "PLMNs allowed to access the service instance.
        The absence of this attribute indicates that any PLMN is allowed to 
        access the service instance.";
      
      min-elements 1;
      //optional support
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf-list allowedNfTypes {
      description "Type of the NFs allowed to access the service instance.
        The absence of this attribute indicates that any NF type is allowed 
        to access the service instance.";
      
      min-elements 1;
      //optional support
      type types3gpp:NfType;
    }
    
    leaf-list allowedNfDomains {
      description "Pattern representing the NF domain names allowed to access the service instance.";
      //optional support
      min-elements 1;
      type string;
    }
    
    list allowedNssais {
      description "S-NSSAI of the allowed slices to access the service instance.
        The absence of this attribute indicates that any slice is allowed to 
        access the service instance.";
      min-elements 1;
      //optional support
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    leaf priority {
      description "Priority (relative to other services of the same type) 
        in the range of 0-65535, to be used for NF Service selection; lower 
        values indicate a higher priority.";
      //optional support
      type uint16;
    }
    
    leaf capacity {
      description "Static capacity information in the range of 0-65535, 
        expressed as a weight relative to other services of the same type.";
      //optional support
      type uint16;
    }
    
    leaf load {
      description "Dynamic load information, ranged from 0 to 100, indicates 
        the current load percentage of the NF Service.";
      //optional support
      type types3gpp:Load;
    }
    
    leaf recoveryTime {
      description "Timestamp when the NF was (re)started.";
      //optional support
      type yang:date-and-time;
    }
    
    list chfServiceInfo { //is the key unique
      description "Specific data for a CHF service instance.";
      //optional support
      max-elements 1;
      key "primaryChfServiceInstance secondaryChfServiceInstance";
      uses ChfServiceInfo;
    }
    
    leaf supportedFeatures {
      description "Supported Features of the NF Service instance.";
      //optional support
      type SupportedFeatures;
    }
  }
  
  typedef SupportedFeatures {
    type string {
      pattern '[A-Fa-f0-9]*';
    }
  }
  
  grouping ipEndPoint {
    choice address {
      leaf ipv4Address {
        type inet:ipv4-address;
      }
      
      leaf ipv6Address {
        type inet:ipv6-address;
      }
      
      leaf ipv6Prefix {
        type inet:ipv6-prefix;
      }
    }

    leaf transport {
      type TransportProtocol;
    }

    leaf port {
      type uint16;
    }
  }
  
  typedef TransportProtocol {
    type enumeration {
      enum TCP;
      enum STCP;
      enum UDP;
    }
  }
  
  grouping NFServiceVersion {
    leaf apiVersionInUri {
      mandatory true;
      type string;
    }
    
    leaf apiFullVersion {
      mandatory true;
      type string;
    }
    
    leaf expiry {
      //optional to support
      type yang:date-and-time;
    }
  }
  
  typedef ServiceName {
    type enumeration {
      enum NNRF_NFM;
      enum NNRF_DISC;
      enum NUDM_SDM;
      enum NUDM_UECM;
      enum NUDM_UEAU;
      enum NUDM_EE;
      enum NUDM_PP;
      enum NAMF_COMM;
      enum NAMF_EVTS;
      enum NAMF_MT;
      enum NAMF_LOC;
      enum NSMF_PDUSESSION;
      enum NSMF_EVENT-EXPOSURE;
      enum NAUSF_AUTH;
      enum NAUSF_SORPROTECTION;
      enum NNEF_PFDMANAGEMENT;
      enum NPCF_AM-POLICY-CONTROL;
      enum NPCF_SMPOLICYCONTROL;
      enum NPCF_POLICYAUTHORIZATION;
      enum NPCF_BDTPOLICYCONTROL;
      enum NPCF_EVENTEXPOSURE;
      enum NPCF_UE_POLICY_CONTROL;
      enum NSMSF_SMS;
      enum NNSSF_NSSELECTION;
      enum NNSSF_NSSAIAVAILABILITY;
      enum NUDR_DR;
      enum NLMF_LOC;
      enum N5G_EIR_EIC;
      enum NBSF_MANAGEMENT;
      enum NCHF_SPENDINGLIMITCONTROL;
      enum NCHF_CONVERGEDCHARGING;
      enum NNWDAF_EVENTSSUBSCRIPTION;
      enum NNWDAF_ANALYTICSINFO;
    }
  }
  
  typedef UriScheme {
    type enumeration {
      enum HTTP;
      enum HTTPS;
    }
  }
  
  typedef NFServiceStatus {
    type enumeration {
      enum REGISTERED;
      enum SUSPENDED;
      enum UNDISCOVERABLE;
    }
  }
  
  grouping ChfServiceInfo {
    leaf primaryChfServiceInstance {
      description "Shall be present if the CHF service instance serves as a 
        secondary CHF instance of another primary CHF service instance.";
      //conditional to support
      type string;
    }
    
    leaf secondaryChfServiceInstance {
      description "Shall be present if the CHF service instance serves as a 
        primary CHF instance of another secondary CHF service instance.";
      //conditional to support
      type string;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 22 ***
*** START OF CHANGE 23 ***
*** yang-models/_3gpp-5gc-nrm-ngeirfunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-ngeirfunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-ngeirfunction;
  prefix ngeir3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the 5G-EIR function in 5GC. For more 
    information about the 5G-EIR, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    information about the 5G-EIR, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0643; }
  revision 2020-11-06 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }  

  revision 2019-05-15 {reference "initial revision"; }
  
  grouping NGEIRFunctionGrp {
    description "Represents the NGEIRFunction IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and 
        a Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      description "Specifies a list of commModel. It can be used by NF and 
        NF services to interact with each other in 5G Core network ";
      reference "3GPP TS 23.501";
      uses types5g3gpp:CommModel;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list NGEIRFunction {
      description "5G Core NGEIR Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NGEIRFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 23 ***
*** START OF CHANGE 24 ***
*** yang-models/_3gpp-5gc-nrm-nrffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-nrffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-nrffunction;
  prefix nrf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5gc-nrm-nfprofile { prefix nfp3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the NRF function in 5GC.
               For more information about the NRF, see 3GPP TS 23.501 [2].
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
               For more information about the NRF, see 3GPP TS 23.501 [2].";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-05-15 { reference "initial revision"; }
  
  grouping NRFFunctionGrp {
    description "Represents the NRFFunction IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a 
        Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the service-based 
        interface.";
      type inet:domain-name;
    }

    leaf-list cNSIIdList {
      description "NSI ID. NSI ID is an identifier for identifying the Core 
        Network part of a Network Slice instance when multiple Network Slice 
        instances of the same Network Slice are deployed, and there is a need 
        to differentiate between them in the 5GC, see clause 3.1 of TS 23.501 
        and subclause 6.1.6.2.7 of 3GPP TS 29.531";
      type string;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list nFProfileList {
      description "Set of NFProfile(s) to be registered in the NRF instance.";
      //optional support
      key nfInstanceID;
      uses nfp3gpp:NFProfileGrp;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list NRFFunction {
      description "5G Core NRF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 24 ***
*** START OF CHANGE 25 ***
*** yang-models/_3gpp-5gc-nrm-nssffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-nssffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-nssffunction;
  prefix nssf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the NSSF function in 5GC. For more 
    information about the NSSF, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    information about the NSSF, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
  revision 2019-05-15 { reference "initial revision"; }
  
  grouping NSSFFunctionGrp {
    description "Represents the NSSFFunction IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at least 
        one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a 
        Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the service-based 
        interface.";
      type inet:domain-name;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    leaf-list cNSIIdList {
      description "NSI ID. NSI ID is an identifier for identifying the Core 
        Network part of a Network Slice instance when multiple Network Slice 
        instances of the same Network Slice are deployed, and there is a need 
        to differentiate between them in the 5GC, see clause 3.1 of TS 23.501 
        and subclause 6.1.6.2.7 of 3GPP TS 29.531";
      type string;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list NSSFFunction {
      description "5G Core NSSF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NSSFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 25 ***
*** START OF CHANGE 26 ***
*** yang-models/_3gpp-5gc-nrm-nwdaffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-nwdaffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-nwdaffunction;
  prefix nwdaf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the NWDAF function in 5GC. For more 
    information about the NWDAF, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "This IOC represents the NWDAF function in 5GC. For more information about the NWDAF, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
  
  revision 2019-05-15 {reference "initial revision"; }
  
  grouping NetworkSliceInfoGrp {
    description "Represents information of network slice when the NWDAF is 
      authorized to collect the management data of the network slice. ";
      
    list sNSSAI {
      description "It represents the S-NSSAI the NetworkSlice managed object 
        is supporting. The S-NSSAI is defined in TS 23.003 ";
      key idx;
      min-elements 1;
      max-elements 1;
      
      leaf idx {
        type string;
      }
      uses types5g3gpp:SNssai;
    }
    
    leaf-list cNSIId {
      type string;
      description "It represents NSI ID which is an identifier for identifying 
        the Core Network part of a Network Slice instance when multiple 
        Network Slice instances of the same Network Slice are deployed, 
        and there is a need to differentiate between them in the 5GC. 
        See NSI ID definition in clause 3.1 of TS 23.501 and 
        subclause 6.1.6.2.7 of TS 29.531.";
    }
    
    leaf networkSliceRef {
      type types3gpp:DistinguishedName;
      mandatory true;
      description "This holds a DN of the NetworkSlice managed object relating 
        to the NetworkSlice instance differentiated by sNSSAI and optional 
        cNSIId.";
    }
  }
  
  grouping NWDAFFunctionGrp {
    description "Represents the NWDAFFunction IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a 
        Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the service-based 
        interface.";
      type inet:domain-name;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      description "Specifies a list of commModel. It can be used by NF and 
        NF services to interact with each other in 5G Core network ";
      reference "3GPP TS 23.501";
      uses types5g3gpp:CommModel;
    }
    
    list networkSliceInfoList {
      key idx;
      min-elements 1;
      description "The attribute specifies a list of NetworkSliceInfo which 
        is defined as a datatype (see clause 5.3.95). It can be used by the 
        NWDAF to facilitate the data collection from OAM.";
      leaf idx {
        type string;
      }
      uses NetworkSliceInfoGrp;    
      yext3gpp:inVariant;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list NWDAFFunction {
      description "5G Core NWDAF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NWDAFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 26 ***
*** START OF CHANGE 27 ***
*** yang-models/_3gpp-5gc-nrm-pcffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-pcffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-pcffunction;
  prefix pcf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the PCF function in 5GC. For more 
    information about the PCF, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    information about the PCF, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2020-08-06 { reference "CR-0333"; }
  revision 2020-08-06 { reference "CR-0331"; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }
  revision 2019-05-22 { reference "initial revision"; }
  
  grouping PCFFuntionGrp {
    description "Represents the PCFFuntion IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a  
       Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the service-based 
        interface.";
      type inet:domain-name;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }
    list commModelList {
      min-elements 1;
      key "groupId";
      description "Specifies a list of commModel. It can be used by NF and 
        NF services to interact with each other in 5G Core network ";
      reference "3GPP TS 23.501";
      uses types5g3gpp:CommModel;
    }
    leaf dynamic5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Dynamic5QISet that the PCFFunction supports 
        (is associated to).";
    }
    leaf configurable5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Configurable5QISet that the PCFFunction supports 
        (is associated to).";
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list PCFFunction {
      description "5G Core PCF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses PCFFuntionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 27 ***
*** START OF CHANGE 28 ***
*** yang-models/_3gpp-5gc-nrm-predefinedpccruleset.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-predefinedpccruleset {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-predefinedpccruleset;
  prefix PredPccRules3gpp;
  
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5gc-nrm-smffunction { prefix smf3gpp; }
  import _3gpp-5gc-nrm-pcffunction { prefix pcf3gpp; }
  import ietf-yang-types { prefix yang; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the predefined PCC rules, which are 
    configured to SMF and referenced by PCF.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    configured to SMF and referenced by PCF.";
  reference "3GPP TS 28.541";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-09-30 { reference "CR-0393"; }
  revision 2020-08-21 { reference "CR-0330"; }

  grouping TscaiInputContainer {
    description "It specifies the transports TSCAI input parameters for TSC 
      traffic at the ingress interface of the DS-TT/UE for a PCC rule.";
    reference " 3GPP TS 29.512";
    leaf periodicity {
      type uint32;
      description "It identifies the time period between the start of two bursts 
        in reference to the TSN GM.";
      reference "3GPP TS 29.571.";
    }
    leaf burstArrivalTime {
      type yang:date-and-time;
      description "It Indicates the arrival time (in date-time format) of the 
        data burst in reference to the TSN GM.";
      reference "3GPP,TS 29.571.";
    }
  }

  grouping ConditionData {
    description "It specifies the specifies the condition data for a PCC rule.";
    leaf condId {
      type string;
      mandatory true;
      description "It uniquely identifies the condition data.";
    }
    leaf activationTime {
      type yang:date-and-time;
      description " It indicates the time (in date-time format) when the decision 
        data shall be activated.";
      reference "3GPP29.512 and TS 29.571.";
    }
    leaf deactivationTime {
      type yang:date-and-time;
      description "It indicates the time (in date-time format) when the decision 
        data shall be deactivated.";
      reference "3GPPTS 29.512 and TS 29.571.";
    }
    leaf accessType {
      type enumeration {
        enum 3GPP_ACCESS;
        enum NON_3GPP_ACCESS;
      }
      description "It provides the condition of access type of the UE when the 
        session AMBR shall be enforced.";
      reference "3GPPTS 29.512.";
    }
    leaf ratType {
      type enumeration {
        enum NR;
        enum EUTRA;
        enum WLAN;
        enum VIRTUAL;
        enum NBIOT;
        enum WIRELINE;
        enum WIRELINE_CABLE;
        enum WIRELINE_BBF;
        enum LTE-M;
        enum NR_U;
        enum EUTRA_U;
        enum TRUSTED_N3GA;
        enum TRUSTED_WLAN;
        enum UTRA;
        enum GERA;
      }
      description "It provides the condition of RAT type of the UE when the 
        session AMBR shall be enforced.";
      reference "3GPPTS 29.512 and TS 29.571.";
    }
  }

  grouping SteeringMode {
    description "It specifies the traffic distribution rule, see TS 29.512.";
    leaf steerModeValue {
      type enumeration {
        enum ACTIVE_STANDBY;
        enum LOAD_BALANCING;
        enum SMALLEST_DELAY;
        enum PRIORITY_BASED;
      }
      mandatory true;
      description "It indicates the value of the steering mode, see TS 29.512.";
    }
    leaf active {
      type enumeration {
        enum 3GPP_ACCESS;
        enum NON_3GPP_ACCESS;
      }
      description "It indicates the active access, see TS 29.571.";
    }
    leaf standby {
      type enumeration {
        enum 3GPP_ACCESS;
        enum NON_3GPP_ACCESS;
      }
      description "It indicates the Standby access, see TS 29.571.";
    }
    leaf threeGLoad {
      type uint8 {
        range 0..100;
      }
      description "It indicates the traffic load to steer to the 3GPP Access 
        expressed in one percent.";
    }
    leaf prioAcc {
      type enumeration {
        enum 3GPP_ACCESS;
        enum NON_3GPP_ACCESS;
      }
      description "It indicates the high priority access.";
        reference "3GPPTS 29.571";
    }
  }

  grouping UpPathChgEvent {
    description "It specifies the information about the AF subscriptions of the 
      UP path change.";
    reference "3GPPTS 29.512";
    leaf notificationUri {
      type string;
      mandatory true;
      description "It provides notification address (Uri) of AF receiving the 
        event notification.";
    }
    leaf notifCorreId {
      type string;
      mandatory true;
      description "It is used to set the value of Notification Correlation ID in 
        the notification sent by the SMF, see TS 29.512";
    }
    leaf dnaiChgType {
      type enumeration {
        enum EARLY;
        enum EARLY_LATE;
        enum LATE;
      }
      mandatory true;
      description "It indicates the type of DNAI change, see TS 29.512";
    }
    leaf afAckInd {
      type boolean;
      default false;
      description "It identifies whether the AF acknowledgement of UP path 
      event notification is expected.";
    }
  }

  grouping RouteInformation {
    description "It specifies the traffic routing information.";
    leaf ipv4Addr {
      type string;
      description "It defines the Ipv4 address of the tunnel end point in the 
        data network, formatted in the dotted decimal notation.";
    }
    leaf ipv6Addr {
      type string;
      description "It defines the Ipv6 address of the tunnel end point in the 
        data network.";
    }
    leaf portNumber {
      type uint32;
      mandatory true;
      description " It defines the UDP port number of the tunnel end point in 
        the data network, see TS 29.571";
    }
  }

  grouping RouteToLocation {
    description "It specifies a list of location which the traffic shall be 
      routed to for the AF request.";
    leaf dnai {
      type string;
      mandatory true;
      description "It represents the DNAI (Data network access identifier).";
      reference "3GPP 3GPP TS 23.501";
    }
    container routeInfo{
      description "It provides the traffic routing information.";
      uses RouteInformation;
    }
    leaf routeProfId {
      type string;
      description "It identifies the routing profile.";
    }
  }

  grouping RedirectInformaton {
    description "It specifies the redirect information for traffic control in 
      the PCC rule.";
    leaf redirectEnabled {
      type boolean;
      mandatory true;
      description "It indicates whether the redirect instruction is enabled.";
    }
    leaf redirectAddressType {
      type enumeration {
        enum IPV4_ADDR;
        enum IPV6_ADDR;
        enum URL;
        enum SIP_URI;
      }
      mandatory true;
      description "It indicates the type of redirect address.";
      reference "3GPPTS 29.512";
    }
    leaf redirectServerAddress {
      type string;
      mandatory true;
      description "It indicates the address of the redirect server.";
    }
  }

  grouping TrafficControlDataInformation {
    description "It specifies the traffic control data for a service 
      flow of a PCC rule.";
    leaf tcId {
      type string;
      mandatory true;
      description "It univocally identifies the traffic control policy data 
        within a PDU session.";
    }
    leaf flowStatus {
      type enumeration {
        enum ENABLED-UPLINK;
        enum ENABLED-DOWNLINK;
        enum ENABLED;
        enum DISABLED;
        enum REMOVED;
      }
      mandatory true;
      description "It represents whether the service data flow(s) are enabled 
        or disabled.";
    }
    container redirectInfo {
      description "It contains the redirect information indicating whether the 
        detected application traffic should be redirected to another controlled
        address.";
      uses RedirectInformaton;
    }
    container addRedirectInfo {
      description "It contains the additional redirect information indicating 
        whether the detected application traffic should be redirected to another 
        controlled address.";
      list redirectInfo {
        description "The list of redirect information indicating whether the 
          detected application traffic should be redirected to another 
          controlled address.";
        key "redirectServerAddress";
        uses RedirectInformaton;
      }
    }
    leaf muteNotif {
      type boolean;
      default false;
      description "It indicates whether applicat'on's start or stop notification 
        is to be muted.";
    }
    leaf trafficSteeringPolIdDl {
      type string;
      description "It references to a pre-configured traffic steering policy for downlink traffic at the SMF, see TS 29.512";
    }
    leaf trafficSteeringPolIdUl {
      type string;
      mandatory false;
      description "It references to a pre-configured traffic steering policy for 
        uplink traffic at the SMF, see TS 29.512";
    }
    container routeToLocs {
      description "It provides a list of location which the traffic shall be 
       routed to for the AF request.";
      list routeToLoc {
        description "The list of location which the traffic shall be routed to 
          for the AF request.";
        key "dnai";
        uses RouteToLocation;
      }
    }
    uses UpPathChgEvent;
    leaf steerFun {
      type enumeration {
        enum MPTCP;
        enum ATSSS_LL;
      }
      description "It indicates the applicable traffic steering functionality.";
      reference "3GPPTS 29.512";
    }
    container steerModeDl {
      description "It provides the traffic distribution rule across 3GPP and 
        Non-3GPP accesses to apply for downlink traffic.";
      uses SteeringMode;
    }
    container steerModeUl {
      description "It provides the traffic distribution rule across 3GPP and Non-3GPP accesses to apply for uplink traffic.";
      uses SteeringMode;
    }
    leaf mulAccCtrl {
      type enumeration {
        enum ALLOWED;
        enum NOT_ALLOWED;
      }
      description "It indicates whether the service data flow, corresponding to the service data flow template, is allowed or not allowed.";
    }
  }

  grouping ARP {
    description "It specifies the allocation and retention priority of a QoS control policy.";
    leaf priorityLevel {
      type uint8 {
        range 1..15;
      }
      mandatory true;
      description "It defines the relative importance of a resource request.";
    }
    leaf preemptCap {
      type enumeration {
        enum NOT_PREEMPT;
        enum MAY_PREEMPT;
      }
      mandatory true;
      description "It defines whether a service data flow may get resources that were already assigned to another service data flow with a lower priority level.";
    }
    leaf preemptVuln {
      type enumeration {
        enum NOT_PREEMPTABLE;
        enum PREEMPTABLE;
      }
      mandatory true;
      description "It defines whether a service data flow may lose the resources assigned to it in order to admit a service data flow with higher priority level.";
    }
  }

  grouping QosDataInformation {
    description "It specifies the QoS control policy data for a service flow of a PCC rule.";
    leaf qosId {
      type string;
      mandatory true;
      description "It identifies the QoS control policy data for a PCC rule.";
    }
    leaf fiveQIValue {
      type uint8 {
        range 0..255;
      }
      mandatory true;
      description "It indicates the 5QI value.";
    }
    leaf maxbrUl {
      type string;
      description "It represents the maximum uplink bandwidth.";
    }
    leaf maxbrDl {
      type string;
      description "It represents the maximum downlink bandwidth.";
    }
    leaf gbrUl {
      type string;
      description "It represents the guaranteed uplink bandwidth.";
    }
    leaf gbrDl {
      type string;
      description "It represents the guaranteed downlink bandwidth.";
    }
    uses ARP;
    leaf qosNotificationControl {
      type boolean;
      default false;
      description "It indicates whether notifications are requested from 3GPP NG-RAN when the GFBR can no longer (or again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow.";
    }
    leaf reflectiveQos {
      type boolean;
      default false;
      description "Indicates whether the QoS information is reflective for the corresponding non-GBR service data flow";
    }
    leaf sharingKeyDl {
      type string;
      description "It indicates, by containing the same value, what PCC rules may share resource in downlink direction.";
    }
    leaf sharingKeyUl {
      type string;
      description "It indicates, by containing the same value, what PCC rules may share resource in uplink direction.";
    }
    leaf maxPacketLossRateDl {
      type uint16 {
        range 0..1000;
      }
      description "It indicates the downlink maximum rate for lost packets that can be tolerated for the service data flow.";
    }
    leaf maxPacketLossRateUl {
      type uint16 {
        range 0..1000;
      }
      description "It indicates the uplink maximum rate for lost packets that can be tolerated for the service data flow.";
    }
    leaf extMaxDataBurstVol {
      type uint32 {
        range 4096..2000000;
      }
      description "It denotes the largest amount of data that is required to be transferred within a period of 5G-AN PDB, see TS 29.512";
    }
  }

  grouping EthFlowDescription {
    description "It describes an Ethernet flow.";
    leaf destMacAddr {
      type string;
      mandatory true;
      description "It specifies the destination MAC address formatted in the 
        hexadecimal .";
      reference "clause 1.1 and clause 2.1 of IETF RFC";
    }
    leaf ethType {
      type string;
      mandatory true;
      description "A two-octet string that represents the Ethertype.";
      reference "IEEE 802.3 and IETF RFC 7042 in hexadecimal representation.";
    }
    leaf fDesc {
      type string;
      description "It contains the flow description for the Uplink or Downlink IP flow. It shall be present when the ethtype is IP.";
    }
    leaf fDir {
      type enumeration {
        enum DOWNLINK;
        enum UPLINK;
      }
      mandatory true;
      description "It indicates the packet filter direction.";
    }
    leaf sourceMacAddr {
      type string;
      mandatory true;
      description "It specifies the source MAC address formatted in the 
        hexadecimal notation.";
      reference "clause 1.1 and clause 2.1 of IETF RFC 7042";
    }
    leaf-list vlanTags {
      type string;
      description "It specifies the Customer-VLAN and/or Service-VLAN tags 
        containing the VID, PCP/DEI fields as defined in IEEE 802.1Q and 
        IETF RFC 7042. The first/lower instance in the array stands for the 
        Customer-VLAN tag and the second/higher instance in the array stands 
        for the Service-VLAN tag.";
    }
    leaf srcMacAddrEnd {
      type string;
      description "It specifies the source MAC address end. If this attribute is present, the sourceMacAddr attribute specifies the source MAC address start. E.g. srcMacAddrEnd with value 00-10-A4-23-3E-FE and sourceMacAddr with value 00-10-A4-23-3E-02 means all MAC addresses from 00-10-A4-23-3E-02 up to and including 00-10-A4-23-3E-FE.";
    }
    leaf destMacAddrEnd {
      type string;
      description "It specifies the destination MAC address end. If this attribute is present, the destMacAddr attribute specifies the destination MAC address start.";
    }
  }

  grouping FlowInformation {
    description "It specifies the flow information of a PCC rule.";
    leaf flowDescription {
      type string;
      mandatory true;
      description "It defines a packet filter for an IP flow.";
    }
    uses EthFlowDescription;
    leaf packFiltId {
      type string;
      mandatory true;
      description "It is the identifier of the packet filter.";
    }
    leaf packetFilterUsage {
      type boolean;
      default false;
      description "It indicates if the packet shall be sent to the UE.";
    }
    leaf tosTrafficClass {
      type string;
      mandatory true;
      description "It contains the Ipv4 Type-of-Service and mask field or the Ipv6 Traffic-Class field and mask field.";
    }
    leaf spi {
      type string;
      mandatory true;
      description "It is the security parameter index of the IPSec packet.";
      reference "IETF RFC 4301";
    }
    leaf flowLabel {
      type string;
      description "It specifies the Ipv6 flow label header field.";
    }
    leaf flowDirection {
      type enumeration {
        enum DOWNLINK;
        enum UPLINK;
        enum BIDIRECTIONAL;
        enum UNSPECIFIED;
      }
      mandatory true;
      description "It indicates the direction/directions that a filter is applicable.";
    }
  }

  grouping PccRule {
    description "It specifies the PCC rule, see TS 29.512";
    leaf pccRuleId {
      type string;
      mandatory true;
      description "It identifies the PCC rule.";
    }
    container flowInfoList {
      description "It is a list of IP flow packet filter information.";
      list flowInfo {
        description "The list of IP flow packet filter information.";
        key "packFiltId";
        uses FlowInformation;
      }
    }
    leaf applicationId {
      type string;
      default false;
      description "A reference to the application detection filter configured 
        at the UPF.";
    }
    leaf appDescriptor {
      type string;
      description "It is the ATSSS rule application descriptor.";
    }
    leaf contentVersion {
      type uint8;
      description "Indicates the content version of the PCC rule.";
    }
    leaf precedence {
      type uint8 {
        range 0..255;
      }
      description "It indicates the order in which this PCC rule is applied 
        relative to other PCC rules within the same PDU session.";
    }
    leaf afSigProtocol {
      type enumeration {
        enum NO_INFORMATION;
        enum SIP;
      }
      description "Indicates the protocol used for signalling between the UE 
        and the AF, the default value is NO_INFORMATION.";
    }
    leaf isAppRelocatable {
      type boolean;
      default false;
      mandatory false;
      description "It indicates the application relocation possibility, the 
        default value is NO_INFORMATION.";
    }
    leaf isUeAddrPreserved {
      type boolean;
      default false;
      description "It Indicates whether UE IP address should be preserved.";
    }
    container qosData {
      description "It contains the QoS control policy data for a PCC rule.";
      list qosDataInfo {
        description "The list of QoS control policy data.";
        key "qosId";
        uses QosDataInformation;
      }
    }
    container altQosParams {
      description "It contains the QoS control policy data for the Alternative 
        QoS parameter sets of the service data flow.";
      list qosDataInfo {
        description "The list of QoS control policy data.";
        key "qosId";
        uses QosDataInformation;
      }
    }
    container trafficControlData {
      description "It contains the traffic control policy data for a PCC rule.";
      list trafficControlDataInfo {
        description "The list of traffic control policy data.";
        key "tcId";
        uses TrafficControlDataInformation;
      }
    }
    uses ConditionData; 
    container tscaiInputUl {
      description "It contains transports TSCAI input parameters for TSC traffic at the ingress interface of the DS-TT/UE (uplink flow direction).";
      uses TscaiInputContainer; 

    }
    container tscaiInputDl {
      description "It contains transports TSCAI input parameters for TSC traffic at the ingress of the NW-TT (downlink flow direction).";
      uses TscaiInputContainer; 
    }
  }

  grouping PredefinedPccRuleSetGrp {
    description "Represents the PredefinedPccRuleSet IOC.";
    list PredefinedPccRules {
      description "The list of predefined PCC rules.";
      key "pccRuleId";
      uses PccRule;
    }
  } 

  grouping PredefinedPccRuleSetSubtree {
    description "It specifies the PredefinedPccRuleSet IOC with inherited attributes.";
    list PredefinedPccRuleSet {
      description "Specifies the predefined PCC rules.";
      key "id";
      uses top3gpp:Top_Grp;
      container attributes {
        description "It contains the attributes defined specifically in the PredefinedPccRuleSet IOC.";
        uses PredefinedPccRuleSetGrp;
      }
    }  
  }

  augment "/me3gpp:ManagedElement/smf3gpp:SMFFunction" {
    description "It specifies the containment relation of PredefinedPccRuleSet MOI with SMFFunction MOI.";
    uses PredefinedPccRuleSetSubtree;
  }

  augment "/me3gpp:ManagedElement/pcf3gpp:PCFFunction" {
    description "It specifies the containment relation of PredefinedPccRuleSet MOI with PCFFunction MOI.";
    uses PredefinedPccRuleSetSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 28 ***
*** START OF CHANGE 29 ***
*** yang-models/_3gpp-5gc-nrm-scpfunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-scpfunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-scpfunction;
  prefix scp3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  description "This IOC represents the SCP function in 5GC. For more information about the SCP, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "This IOC represents the SCP function in 5GC. For more information about the SCP, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-21 {
    description "initial revision";
    reference "Based on
      3GPP TS 28.541 ";
  }
  
  grouping SCPFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
      
    leaf address {
      description "The host address of the SCP.";
      type inet:host;
    }
	
    list supportedFuncList {
      min-elements 1;
      key "function";
      uses types5g3gpp:SupportedFunc;
    }	
    
  }
  
  augment "/me3gpp:ManagedElement" {
    list SCPFunction {
      description "5G Core SCP Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses SCPFunctionGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 29 ***
*** START OF CHANGE 30 ***
*** yang-models/_3gpp-5gc-nrm-seppfunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-seppfunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-seppfunction;
  prefix sepp3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import ietf-inet-types { prefix inet; }
  
  organization "3gpp SA5";
  description "This IOC represents the SEPP function which support message filtering
               and policing on inter-PLMN control plane interface. For more information about the SEPP, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
               and policing on inter-PLMN control plane interface. For more information about the SEPP, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2019-10-28 { reference S5-193518 ; }
    
  typedef SEPPType {
    reference "3GPP TS 23501";
    type enumeration {
      enum CSEPP {
        value 0;
        description "consumer SEPP";
      }

      enum PSEPP {
        value 1;
        description "producer SEPP";
      }
    }
  }

  grouping SEPPFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
  
    container pLMNId {
      description "PLMN Identifiers of the sepp.
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";
      yext3gpp:inVariant;
      uses types3gpp:PLMNId;
    }
	
	leaf sEPPType {
      type sepp3gpp:SEPPType;
      yext3gpp:inVariant;
    }

	leaf sEPPId {
      type uint16;
      yext3gpp:inVariant;
    }    

	leaf fqdn {
      description "The domain name of the SEPP.";
      type inet:domain-name;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list SEPPFunction {
      description "5G Core SEPP Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses SEPPFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;    }
  }
}
<CODE ENDS>
*** END OF CHANGE 30 ***
*** START OF CHANGE 31 ***
*** yang-models/_3gpp-5gc-nrm-smffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-smffunction {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-smffunction;
  prefix smf3gpp;

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "SMFFunction derived from basic ManagedFunction.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "SMFFunction derived from basic ManagedFunction.";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2020-08-06 { reference "CR-0333"; }
  revision 2020-06-03 { reference "CR-0286"; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }
  revision 2019-05-31 {reference "Ericsson refactoring."; }
  revision 2018-08-07 { reference "Initial revision";}

  grouping SMFFunctionGrp {
    description "Represents the SMFFuntion IOC";
    uses mf3gpp:ManagedFunctionGrp;

    list pLMNIdList {
      min-elements 1;
      description "A list of PLMN identifiers (Mobile Country Code and Mobile 
        Network Code).";
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }

    leaf-list nRTACList {
      description "List of Tracking Area Codes (legacy TAC or extended TAC)
      where the represented management function is serving.";
      reference "TS 38.413 clause 9.3.3.10";
      min-elements 1;
      config false;
      type types3gpp:Tac;
    }

    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the service-based 
        interface.";
      type inet:domain-name;
    }

    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      description "Specifies a list of commModel. It can be used by NF and 
        NF services to interact with each other in 5G Core network ";
      reference "3GPP TS 23.501";
      uses types5g3gpp:CommModel;
    }

    leaf configurable5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Configurable5QISet that the SMFFunction supports 
        (is associated to).";
         }
     
    leaf dynamic5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Dynamic5QISet that the SMFFunction supports 
        (is associated to).";
    }
  }

  augment "/me3gpp:ManagedElement" {
    list SMFFunction {
      description "5G Core SMF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses SMFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 31 ***
*** START OF CHANGE 32 ***
*** yang-models/_3gpp-5gc-nrm-smsffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-smsffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-smsffunction;
  prefix smsf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  description "This IOC represents the SMSF function defined in 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "This IOC represents the SMSF function defined in 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
    
  revision 2019-05-15 {
    description "initial revision";
    
  }
  
  grouping SMSFFunctionGrp {
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at least one (the primary PLMN Id).
                   The PLMN Identifier is composed of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";
      
      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }    
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      uses types5g3gpp:CommModel;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list SMSFFunction {
      description "5G Core SMSF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses SMSFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 32 ***
*** START OF CHANGE 33 ***
*** yang-models/_3gpp-5gc-nrm-udmfunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-udmfunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-udmfunction;
  prefix udm3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the UDM function in 5GC. For more 
    information about the UDM, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    information about the UDM, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
  revision 2019-05-22 { reference "initial revision";}
  
  grouping UDMFuntionGrp {
    description "Represents the UDMFuntion IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a 
        Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the service-based 
        interface.";
      type inet:domain-name;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
      description "Specifies a list of commModel. It can be used by NF and 
        NF services to interact with each other in 5G Core network ";
      reference "3GPP TS 23.501";
      uses types5g3gpp:CommModel;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list UDMFunction {
      description "5G Core UDM Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses UDMFuntionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 33 ***
*** START OF CHANGE 34 ***
*** yang-models/_3gpp-5gc-nrm-udrfunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-udrfunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-udrfunction;
  prefix udr3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the UDR function in 5GC. For more information 
    about the UDR, see 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    about the UDR, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
    
  revision 2019-05-22 {reference "initial revision"; }
  
  grouping UDRFuntionGrp {
    description "Representse the UDRFuntion IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a 
        Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the service-based 
        interface.";
      type inet:domain-name;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      uses types3gpp:ManagedNFProfile;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list UDRFunction {
      description "5G Core UDR Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses UDRFuntionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 34 ***
*** START OF CHANGE 35 ***
*** yang-models/_3gpp-5gc-nrm-udsffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-udsffunction {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-udsffunction;
  prefix udsf3gpp;
  
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  
  organization "3gpp SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the UDSF function which can be interacted 
    with any other 5GC NF defined in 3GPP TS 23.501.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    with any other 5GC NF defined in 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }  
  
  revision 2019-05-22 { reference "initial revision"; }
  
  grouping UDSFFuntionGrp {
    description "Represents the UDSFFuntion IOC";
    uses mf3gpp:ManagedFunctionGrp;
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a 
        Mobile Network Code (MNC).";

      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    leaf sBIFQDN {
      description "The FQDN of the registered NF instance in the 
        service-based interface.";
      type inet:domain-name;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD
                   (Slice Differentiator) field.";
      //optional support
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      description "Managed Network Function profile";
      reference "3GPP TS 23.501";
      uses types3gpp:ManagedNFProfile;
    }
  }
  
  augment "/me3gpp:ManagedElement" {
    list UDSFFunction {
      description "5G Core UDSF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses UDSFFuntionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;    }
  }
}
<CODE ENDS>
*** END OF CHANGE 35 ***
*** START OF CHANGE 36 ***
*** yang-models/_3gpp-5gc-nrm-upffunction.yang ***
<CODE BEGINS>
module _3gpp-5gc-nrm-upffunction {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-5gc-nrm-upffunction;
  prefix upf3gpp;

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "UPFFunction derived from basic ManagedFunction.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "UPFFunction derived from basic ManagedFunction.";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-07 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }
  revision 2019-05-31 { reference "Ericsson refactoring."; }
  revision 2018-08-07 { reference "Initial revision"; }

  grouping UPFFunctionGrp {
    description "Represents the UPFFunction IOC";
    uses mf3gpp:ManagedFunctionGrp;

    list pLMNIdList {
      description "A list of PLMN identifiers (Mobile Country Code and Mobile 
        Network Code).";
      min-elements 1;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }

    leaf-list nRTACList {
      description "List of Tracking Area Codes (legacy TAC or extended TAC) 
                   where the represented management function is serving.";
                   reference "TS 38.413 clause 9.3.3.10";
      min-elements 1;
      config false;
      type types3gpp:Tac;
    }

    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of supporting.
                   (Single Network Slice Selection Assistance Information)
                   An S-NSSAI has an SST (Slice/Service type) and an optional SD 
                  (Slice Differentiator) field.";
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;
    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      reference "3GPP TS 23.003";
      uses types3gpp:ManagedNFProfile;
    }
 
    leaf-list supportedBMOList {
      type string;
      description "List of supported BMOs (Bridge Managed Objects) required 
        for integration with TSN system.";
    }
  }

  augment /me3gpp:ManagedElement {
    list UPFFunction {
      description "5G Core UPF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses UPFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 36 ***
*** START OF CHANGE 37 ***
*** yang-models/_3gpp-common-ep-rp.yang ***
<CODE BEGINS>
module _3gpp-common-ep-rp {
  yang-version 1.1;  
  namespace "urn:3gpp:sa5:_3gpp-common-ep-rp";
  prefix "eprp3gpp";

  import _3gpp-common-yang-types { prefix types3gpp ; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-measurements { prefix meas3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";    
  description "Common/basic class/grouping to be inherited/reused. 
    This IOC represents an end point of a link used across a reference 
    point between two network entities.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    point between two network entities.";
  reference 
    "3GPP TS 28.622 
    Generic Network Resource Model (NRM)
    Integration Reference Point (IRP);
    Information Service (IS)
    
    3GPP TS 28.620 
    Umbrella Information Model (UIM)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2020-06-08 { reference "CR-0092"; }  

  revision 2019-06-17 {
    description "Initial revision";
  }
  
  grouping EP_RPGrp {
    description "Abstract class, represents an end point of a link used 
      across a reference point between two network entities. 
      
      For naming the subclasses of EP_RP, the following rules shall apply: 
      -	The name of the subclassed IOC shall have the form 'EP_<rp>', 
      where <rp> is a string that represents the name of the reference point. 
      Thus, two valid examples of EP_RP subclassed IOC names would be: 
      EP_S1 and EP_X2.";
    
    leaf userLabel {
        type string;
        description "A user-friendly (and user assignable) name of this object.";
    }
    
    leaf farEndEntity {
      config false;
      type types3gpp:DistinguishedName;
    }
  }

  grouping EP_Common {
    uses EP_RPGrp;
    uses meas3gpp:SupportedPerfMetricGroupGrp;
    list localAddress {
      description "Local IP address and VLAN ID.";
      key "ipAddress vlanId";
      min-elements 1;
      max-elements 1;
      uses types3gpp:AddressWithVlan;
    }

    leaf remoteAddress {
      description "Remote IP address.";
      mandatory true;
      type inet:ip-address;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 37 ***
*** START OF CHANGE 38 ***
*** yang-models/_3gpp-common-filemanagement.yang ***
<CODE BEGINS>
module _3gpp-common-filemanagement {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-filemanagement";
  prefix "filemgmt3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix yang3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
   
  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the FileDownloadJob Information Object
    Class (IOC) that is part of the Generic Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the Generic Network Resource Model (NRM).";
  reference "3GPP TS 28.623 Generic Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2022-10-31 { reference CR-0195;   }
  revision 2022-02-10 { reference "Initial revision, S5-221757"; }

  grouping FileDownloadProcessMonitor {
    description "Provides specialisations of the ProcessMonitor datatype.";
    uses yang3gpp:ProcessMonitor {
          refine resultStateInfo {
            description "If status is FAILED resultStateInfo will be one of
                the following or empty.";
                must '../status != "FAILED"
                or . = "UNKNOWN"
                or . = "NO_STORAGE"
                or . = "LOW_MEMORY"
                or . = "NO_CONNECTION_TO_REMOTE_SERVER"
                or . = "FILE_NOT_AVAILABLE"
                or . = "DNS_CANNOT_BE_RESOLVED"
                or . = "TIMER_EXPIRED"
                or . = "OTHER"
                or . = "NULL" ';
          }
           refine status {
             description "Status must not be 'PARTIALLY_FAILED'.";
             must '. != "PARTIALLY_FAILED" ';
          }
    }
  }
  
  grouping FileDownloadJobGrp {
    description "Represents the FileDownloadJob IOC.";
    reference "3GPP TS 28.622";
    uses top3gpp:Top_Grp;
    
    leaf fileLocation {
      description "Provides the location of a file.
        allowedValues:  File URI (See RFC 8089)";
      mandatory true;
      type string;
      yext3gpp:notNotifyable;
      yext3gpp:inVariant;
    }
    
    leaf notificationRecipientAddress {
      description "Address of the notification recipient.";
      type string;
      yext3gpp:notNotifyable;
      yext3gpp:inVariant;
    }

    leaf cancelJob {
      description "Setting this attribute to TRUE cancels the file download job.
         As specified in the definition of ProcessMonitor, cancellation is 
         possible in the NOT_STARTED and RUNNING state. Setting the attribute  
         to FALSE has no observable result.";
      type boolean;
      mandatory true;
    }

    list jobMonitor {
      key "id";
      description "Provides monitoring for the file download job.";
      uses FileDownloadProcessMonitor;
    }
  }

  grouping FileDownloadJobSubtree {
    description "Helps augmenting FileDownloadJob into multiple places.";
    list FileDownloadJob {
      description "Specifies the FileDownloadJob IOC, see 3GPP TS 28.622.";
      key "id";
      uses top3gpp:Top_Grp;
      container attributes {
        uses FileDownloadJobGrp;
      }
    }  
  }
  
  augment "/subnet3gpp:SubNetwork" {
    uses FileDownloadJobSubtree;
  }

  augment "/me3gpp:ManagedElement" {
    uses FileDownloadJobSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 38 ***
*** START OF CHANGE 39 ***
*** yang-models/_3gpp-common-files.yang ***
<CODE BEGINS>
module _3gpp-common-files {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-files";
  prefix "files3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import ietf-yang-types { prefix yang; }
  import ietf-inet-types { prefix inet; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of File retrieval NRM fragment 
    including the IOCs File and Files.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions

      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2022-09-28 { reference CR-0191; }
  
  grouping FileGrp {
    description "Represents the File IOC.";

    leaf fileLocation {
      type inet:uri ;
      mandatory true;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Location of the file incl. the file transfer protocol, 
        and the file name for the case the file content cannot be retrieved 
        by reading the 'fileContent' attribute.
        
        The allowed file transfer protocols are:
        - sftp
        - ftpes
        - https
        
        Examples:
        'sftp://companyA.com/datastore/fileName.xml',
        'https://companyA.com/ManagedElement=1/Files=1/File=1'
        ";
    }
    
    leaf fileCompression {
      type string ;
      mandatory true;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Name of the algorithm used for compressing the file. 
        An empty or absent 'fileCompression' parameter indicates the file is 
        not compressed. The MnS producer selects the compression algorithm. 
        It is encouraged to use popular algorithms such as GZIP.";
    }

    leaf fileSize {
      type uint64 ;
      mandatory true;
      units bytes;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Size of the file";
    }
    
    leaf fileDataType {
      type enumeration {
        enum PERFORMANCE {
          description "The value 'PERFORMANCE' refers to measurements and KPIs";
        }
        enum TRACE;
        enum ANALYTICS;
        enum PROPRIETARY;
      }
      mandatory true;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Type of the management data stored in the file.";
    }
    
    leaf fileFormat {
      type string ;
      mandatory true;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Identifier of the XML or ASN.1 schema (incl. its version) 
        used to produce the file content.";
    }
    
    leaf fileReadyTime {
      type yang:date-and-time ;
      mandatory true;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Date and time, when the file was closed (the last time) 
        and made available on the MnS producer. 
        The file content will not be changed anymore.";
    }
    
    leaf fileExpirationTime {
      type yang:date-and-time ;
      mandatory true;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Date and time after which the file may be deleted.";
    }
    
    leaf fileContent {
      type string ; // String is very restrictive
      mandatory true;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "File content";  
    }

    leaf-list jobRef {
      type types3gpp:DistinguishedName ;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Object instance of the 'PerfMetricJob' or 'TraceJob' 
        that produced the file.";
    }
    
    leaf jobId {
      type string ;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Identifier of a PerfMetricJob job or a TraceJob.";
    }
  }
  
  grouping FilesGrp {
    description "Represents the Files IOC.";
    leaf numberOfFiles {
      type uint64 ;
      yext3gpp:notNotifyable ;
      description "Number of files in a file collection.";    
    }

    leaf-list jobRef {
      type types3gpp:DistinguishedName ;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Object instance of the 'PerfMetricJob' or 'TraceJob' 
        that produced the file.";
    }
    
    leaf jobId {
      type string ;
      yext3gpp:notNotifyable ;
      yext3gpp:inVariant ;
      description "Identifier of a PerfMetricJob job or a TraceJob.";
    }
  }
  
  grouping FilesSubtree {
    description "Contains classes of the File retrieval NRM fragment.
      Should be used in classes (or classes inheriting from)
      - SubNnetwork
      - ManagedElement
      - PerfMetricJob
      - TraceJob

      If a YANG module wants to augment these classes/list/groupings they must
      augment all user classes!";
      
    list Files {    
      description "This IOC represents a collection of files. It can be 
        name-contained by 'SubNetwork', 'ManagedElement', 'PerfMetricJob' or 
        'TraceJob'. The 'Files' object name-contains 'File' objects, that 
        represent the files of the collection. File collections allow to 
        structure related files under a common root.

        Instances of 'Files' are created by MnS producers. They shall be 
        created at latest when the first file of the collection becomes 
        available for retrieval by MnS consumers.

        The attributes of 'Files' represent properties of the file collection 
        and not properties of individual files.

        When the file retrieval NRM fragment is used together with a data 
        collection job ('PerfMetricJob' or 'TraceJob') the following 
        provisions shall apply:
        - The 'Files' object shall be created at the same time as the object 
        representing the data collection job.
        - The attributes 'jobRef' and 'jobId' shall be supported and present 
        in a 'Files' instance. They shall identify the job that the files in 
        the file collection relate to.
        - A 'Files' instance shall contain files related to one and only one 
        job.
        - The files produced by one job shall be contained in one and only 
        one 'Files' instance.
        - The job object shall support an attribute with a link to the 
        created 'Files' instance ('_linkToFiles').
        - The attribute '_linkToFiles' shall be returned in the job creation 
        response, if the stage 3 protocol supports returning attributes in an 
        object creation response.
        - The MnS producer decides where to name-contain the 'Files' instance 
        related to a job.

        The attribute '_linkToFiles' allows a MnS consumer to create simple 
        and targeted subscriptions for 'notifyFileReady', 
        'notifyFilePreparationError' and 'notifyFileDeletion', or 
        'notifyMOICreation', 'notifyMOIChanges', 'notifyFilePreparationError'  
        and 'notifyFileDeletion' related to 'File' instances created or deleted 
        under the 'Files' instance of a specific job. The subscription needs 
        to scope simply objects one level below the 'Files' object.

        In addition, the attribute '_linkToFiles' allows for simple 
        deployments not relying on notifications for reporting the 
        availability of new files, where the MnS consumer polls regularly 
        for new files under 'Files'.";
        
      key id;
      config false;
      uses top3gpp:Top_Grp ;
      container attributes {
        uses FilesGrp ;
      }
      
      list File {
        description "Represents a file. It is name-contained by 'Files'.

        When a file becomes available on a MnS producer for retrieval by a 
        MnS consumer, the MnS producer shall create a 'File' instance 
        representing that file.

        The time of creation shall be captured by the MnS producer in the 
        'fileReadyTime' attribute. The MnS producer shall keep the file at 
        least until the time specified by 'fileExpirationTime'. After that 
        time the MnS producer may delete the 'File' instance. 
        The 'fileExpirationTime' is determined by the MnS producer based on 
        considerations such as available storage space or file retention 
        policies.

        The attributes 'fileSize', 'fileCompression', 'fileDataType' and 
        'fileFormat' describe the file properties.

        The 'fileLocation' attribute indicates the address where the file can 
        be retrieved. The address includes the file transfer protocol (schema). 
        Allowed file transfer protocols are 'sftp', 'ftpes' and 'https'.

        The value of 'fileLocation' can be identical to or different from the 
        address of the 'File' instance. The attribute 'fileContent' is 
        provided for retrieving the actual file content. When identifying in 
        the Read request a 'File' instance and specifying only the 
        'fileContent' attribute be returned, then only the file content shall 
        be returned in the response. Note, as usual, multiple attributes can 
        be specified to be returned, so that the file content together with 
        some or all file meta data attributes can be returned in response to 
        a single request.

        In case the 'fileLocation' specifies a location different than the 
        'File' object location, then the attribute 'fileContent' cannot be 
        used for retrieving the file content. For example, the 'File' object 
        location may be given by
          'https://companyA.com/ManagedElement=1/Files=1/File=1'
        and the value of the 'fileLocation' attribute by
          'sftp://companyA.com/datastore/fileName.xml'

        In this case the file needs to be retrieved using 'sftp' from 
        'sftp://companyA.com/datastore/fileName.xml'. Attempts to read the 
        'fileContent' attribute shall return an error.

        When the file retrieval NRM fragment is used together with a data 
        collection job ('PerfMetricJob' or 'TraceJob') the following 
        provisions shall apply:
          - The attributes 'jobRef' and 'jobId' shall be supported and 
          present. They shall identify the job that the file is related to.

        The attributes 'jobRef' and 'jobId' allow to set notification filters 
        in the subscription in such a way that only 'notifyMOICreation', 
        notifyMOIChanges and 
        'notifyMOIDeletion' notifications are sent to subscribed MnS consumers 
        if the created or deleted 'File' instance represents data related to 
        jobs the subscribed MnS consumer created or is interested in.

        Upon creation of a 'File' instance, a notification of type 
        'notifyMOICreation' or 'notifyMOIChanges' shall be emitted to 
        subscribed MnS consumers as 
        usual. For the case that the file contains performance metric data 
        ('fileDataType' is 'PERFORMANCE') the MnS producer shall emit either 
        a notification of type 'notifyMOICreation', 'notifyMOICreation' or 
        of type 
        'notifyFileReady'. The MnS consumer selects the notification type he 
        wishes to receive with the subscription created on the MnS producer.

        The 'objectClass' and 'objectInstance' parameters in the notification 
        header of 'notifyFileReady' shall identify the new 'File' instance, 
        instead of the related 'PerfMetricJob', 'TraceJob', 'ManagedElement' 
        or 'ManagementNode'as described in 3GPP TS 28.532, 
        clause 11.6.1.1.1 for the case that 'notifyFileReady' is used as 
        part of the file data reporting MnS.

        The notification 'notifyFilePreparationError' shall be supported as 
        well by the 'File' object. It shall be sent when an error occurs 
        during the preparation of the file. No 'notifyFileReady' or 
        'notifMOICreation shall be sent in that case. The 'objectClass' 
        and 'objectInstance' parameters of the notification header shall 
        identify the new 'File' instance representing the corrupted file, 
        instead of the related 'PerfMetricJob', 'TraceJob', 'ManagedElement' 
        or 'ManagementNode'as described in 3GPP TS 28.532, clause 11.6.1.1.1 
        for the case that 'notifyFilePreparationError' is used as part of 
        the file data reporting MnS. When the file is not created at all or 
        deleted, the 'objectClass' and 'objectInstance' parameters of the 
        notification header are populated as described in 3GPP TS 28.532, 
        clause 11.6.1.1.1. Note that to receive 'notifyFilePreparationError' 
        in that case the notification subscription needs to include these 
        objects in its scope.";
          key id;
          uses top3gpp:Top_Grp ;
          container attributes {
            uses FileGrp ;
        }
      }
    }
  }  
}

<CODE ENDS>
*** END OF CHANGE 39 ***
*** START OF CHANGE 40 ***
*** yang-models/_3gpp-common-fm.yang ***
<CODE BEGINS>
module _3gpp-common-fm {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-fm";
  prefix "fm3gpp";

  import ietf-yang-types { prefix yang; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";

  description "Defines a Fault Management model
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "Defines a Fault Management model";

  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions

      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2023-05-09 { reference CR-0249;   }
  revision 2022-10-31 { reference CR-0195;   }
  revision 2021-08-08 { reference "CR-0132"; }
  revision 2021-06-02 { reference "CR-0130"; }
  revision 2020-06-03 { reference "CR-0091"; }
  revision 2020-02-24 { reference "S5-201365"; }

  feature AcknowledgeByConsumer {
    description "Indicates whether alarm acknowledgement by the consumer is 
      supported.";
  }

  typedef eventType {
    type enumeration {
      enum COMMUNICATIONS_ALARM {
        value 2;
      }

      enum QUALITY_OF_SERVICE_ALARM {
        value 3;
      }

      enum PROCESSING_ERROR_ALARM {
        value 4;
      }

      enum EQUIPMENT_ALARM {
        value 5;
      }

      enum ENVIRONMENTAL_ALARM {
        value 6;
      }

      enum INTEGRITY_VIOLATION {
        value 7;
      }

      enum OPERATIONAL_VIOLATION {
        value 8;
      }

      enum PHYSICAL_VIOLATION {
        value 9;
      }

      enum SECURITY_SERVICE_OR_MECHANISM_VIOLATION {
        value 10;
      }

      enum TIME_DOMAIN_VIOLATION {
        value 11;
      }
    }

    description "General category for the alarm.";
  }

  typedef severity-level {
    type enumeration {
      enum CRITICAL { value 3; }
      enum MAJOR { value 4; }
      enum MINOR { value 5; }
      enum WARNING { value 6; }
      enum INDETERMINATE { value 7; }
      enum CLEARED { value 8; }
    }

    description "The possible alarm severities";
  }

  grouping AlarmRecordGrp {
    description "Contains alarm information of an alarmed object instance.
      A new record is created in the alarm list when an alarmed object
      instance generates an alarm and no alarm record exists with the same
      values for objectInstance, alarmType, probableCause and specificProblem.
      When a new record is created the MnS producer creates an alarmId, that
      unambiguously identifies an alarm record in the AlarmList.

      Alarm records are maintained only for active alarms. Inactive alarms are
      automatically deleted by the MnS producer from the AlarmList.
      Active alarms are alarms whose
      a)  perceivedSeverity is not CLEARED, or whose
      b)  perceivedSeverity is CLEARED and its ackState is not ACKNOWLEDED.";

      leaf alarmId {
        type string;
        mandatory true;
        description "Identifies the alarmRecord";
        yext3gpp:notNotifyable;
      }

      leaf objectInstance {
        type types3gpp:DistinguishedName;
      type types3gpp:DistinguishedName;
        config false ;
        mandatory true;
        yext3gpp:notNotifyable;
        yext3gpp:inVariant;
      }

      leaf notificationId {
        type int32;
        config false ;
        mandatory true;
        description "The Id of the last notification updating the AlarmRecord.";
      description "The Id of the last notification updating the AlarmRecord.";
        yext3gpp:notNotifyable;
      }

      leaf alarmRaisedTime {
        type yang:date-and-time ;
        mandatory true;
      mandatory true;
        config false ;
        yext3gpp:notNotifyable;
      }

      leaf alarmChangedTime {
        type yang:date-and-time ;
        config false ;
        description "not applicable if related alarm has not changed";
        yext3gpp:notNotifyable;
      }

      leaf alarmClearedTime {
        type yang:date-and-time ;
        config false ;
        description "not applicable if related alarm was not cleared";
        yext3gpp:notNotifyable;                         
        yext3gpp:notNotifyable;
      }

      leaf alarmType {
        type eventType;
        config false ;
        mandatory true;
      mandatory true;
        description "General category for the alarm.";
        yext3gpp:notNotifyable;
        yext3gpp:inVariant;
      }

      leaf probableCause {
        type union {
          type int32;
          type string;
        }
      type union {
        type int32;
        type string;
      }
        config false ;
        mandatory true;
      mandatory true;
        yext3gpp:notNotifyable;
        yext3gpp:inVariant;
      }

      leaf specificProblem {
        type union {
          type int32;
          type string;
        }
      type union {
        type int32;
        type string;
      }
        config false ;
        reference "ITU-T Recommendation X.733 clause 8.1.2.2.";
        yext3gpp:notNotifyable;
        yext3gpp:inVariant;
      }

      leaf perceivedSeverity {
        type severity-level;
      mandatory true;
        description "This is Writable only if producer supports consumer
          to set perceivedSeverity to CLEARED";
        yext3gpp:notNotifyable;
      }

      leaf backedUpStatus {
      type boolean;
        config false ;
        description "Indicates if an object (the MonitoredEntity) has a back
          up. See definition in ITU-T Recommendation X.733 clause 8.1.2.4.";
        yext3gpp:notNotifyable;
      }

      leaf backUpObject {
      type types3gpp:DistinguishedName;
        config false ;
      description "Backup object of the alarmed object as defined in 
        ITU-T Rec. X. 733";
        yext3gpp:notNotifyable;
      }

      leaf trendIndication {
      type enumeration {
        enum MORE_SEVERE;
        enum NO_CHANGE;
        enum LESS_SEVERE;
      }
        config false ;
        description "Indicates if some observed condition is getting better,
          worse, or not changing. ";
        reference "ITU-T Recommendation X.733 clause 8.1.2.6.";
        yext3gpp:notNotifyable;
      }

      grouping ThresholdInfoGrp {
        leaf measurementType {
          type string;
          mandatory true;
        }

        leaf direction {
          type enumeration {
            enum INCREASING;
            enum DECREASING;
          }
          mandatory true;
          description "
            If it is 'Increasing', the threshold crossing notification is
            triggered when the measurement value equals or exceeds a
            thresholdValue.

            If it is 'Decreasing', the threshold crossing notification is
            triggered when the measurement value equals or below a
            thresholdValue.";
        }

      leaf thresholdLevel {
        type string;
      }
      
      leaf thresholdValue {
        type string;
      }
      
      leaf hysteresis {
        type string;
        description "The hysteresis has a threshold high and a threshold
          low value that are different from the threshold value.
          A hysteresis, therefore, defines the threshold-high and
          threshold-low levels within which the measurementType value is
          allowed to oscillate without triggering the threshold crossing
          notification.";
      }
      }

      list thresholdInfo {
        config false ;
        yext3gpp:notNotifyable;
      description "Indicates the crossed threshold";
      uses ThresholdInfoGrp;
      }

    list stateChangeDefinition {
      key attributeName;
        config false ;
      description "Indicates MO attribute value changes associated with the 
        alarm for state attributes of the monitored entity (state transitions). 
        The change is reported with the name of the state attribute, the new 
        value and an optional old value. 
        See definition in ITU-T Recommendation X.733 [4] clause 8.1.2.10.";
        yext3gpp:notNotifyable;

      leaf attributeName {
        type string;
      }
        
      anydata newValue {
        mandatory true;
        description "The new value of the attribute. The content of this data 
          node shall be in accordance with the data model for the attribute.";
      }
        
      anydata oldValue{
        description "The old value of the attribute. The content of this data 
          node shall be in accordance with the data model for the attribute.";
      }
    }

    list monitoredAttributes {
      key attributeName;
      config false ;
      yext3gpp:notNotifyable;
      description "Attributes of the monitored entity and their 
        values at the time the alarm occurred that are of interest for the 
        alarm report.";
      reference "ITU-T Recommendation X.733 clause 8.1.2.11.";

      leaf attributeName {
        type string;
      }
        
      anydata value {
        mandatory true;
        description "The value of the attribute. The content of this data 
          node shall be in accordance with the data model for the attribute.";
      }
      }

      leaf proposedRepairActions {
        type string;
        config false ;
        description "Indicates proposed repair actions. See definition in
          ITU-T Recommendation X.733 clause 8.1.2.12.";
        yext3gpp:notNotifyable;
      }

      leaf additionalText {
        type string;
        config false ;
        yext3gpp:notNotifyable;
      }

    list additionalInformation {
      key name;
        config false ;
        yext3gpp:notNotifyable;
      description "Vendor specific alarm information in the alarm.";
      uses types3gpp:nameValuePair;
      }

      leaf rootCauseIndicator {
      type boolean;
      default false;
        config false ;
        description "It indicates that this AlarmInformation is the root cause
          of the events captured by the notifications whose identifiers are in
          the related CorrelatedNotification instances.";
        yext3gpp:notNotifyable;
      }

      leaf ackTime  {
      if-feature AcknowledgeByConsumer;
        type yang:date-and-time ;
        config false ;
        description "It identifies the time when the alarm has been
          acknowledged or unacknowledged the last time, i.e. it registers the
          time when ackState changes.";
        yext3gpp:notNotifyable;
      }

      leaf ackUserId  {
      if-feature AcknowledgeByConsumer;
        type string;
        description "It identifies the last user who has changed the
          Acknowledgement State.";
        yext3gpp:notNotifyable;
      }

      leaf ackSystemId  {
      if-feature AcknowledgeByConsumer;
        type string;
        description "It identifies the system (Management System) that last
          changed the ackState of an alarm, i.e. acknowledged or unacknowledged
          the alarm.";
        yext3gpp:notNotifyable;
      }

      leaf ackState  {
      if-feature AcknowledgeByConsumer;
        type enumeration {
          enum ACKNOWLEDGED {
            description "The alarm has been acknowledged.";
          }
          enum UNACKNOWLEDGED {
            description "The alarm has unacknowledged or the alarm has never
              been acknowledged.";
          }
        }
        yext3gpp:notNotifyable;
      }

      leaf clearUserId {
        type string;
        description "Carries the identity of the user who invokes the
          clearAlarms operation.";
        yext3gpp:notNotifyable;
      }

      leaf clearSystemId {
        type string;
        yext3gpp:notNotifyable;
      }

      leaf serviceUser {
        type string;
        config false ;
        description "It identifies the service-user whose request for service
          provided by the serviceProvider led to the generation of the
          security alarm.";
        yext3gpp:notNotifyable;
      }

      leaf serviceProvider {
        type string;
        config false ;
        description "It identifies the service-provider whose service is
          requested by the serviceUser and the service request provokes the
          generation of the security alarm.";
        yext3gpp:notNotifyable;
      }

      leaf securityAlarmDetector {
        type string;
        config false ;
        yext3gpp:notNotifyable;
      }
    
    list correlatedNotifications {
      key sourceObjectInstance;
      description "List of correlated notifications";
      
      leaf sourceObjectInstance {
        type types3gpp:DistinguishedName;
      }
      
      leaf-list notificationId {
        type int32;
        min-elements 1;
      }
    }
  }

  grouping AlarmListGrp {
    description "Represents the AlarmList IOC.";

    leaf administrativeState {
      type types3gpp:AdministrativeState ;
      default LOCKED;
      description "When set to UNLOCKED, the alarm list is updated.
        When the set to LOCKED, the existing alarm records are not
        updated, and new alarm records are not added to the alarm list.";
    }

    leaf operationalState {
      type types3gpp:OperationalState ;
      default DISABLED;
      config false;
      description "The producer sets this attribute to ENABLED, indicating
        that it has the resource and ability to record alarm in AlarmList
        else, it sets the attribute to DISABLED.";
    }

    leaf numOfAlarmRecords {
      type uint32 ;
      config false;
      mandatory true;
      description "The number of alarm records in the AlarmList";
      yext3gpp:notNotifyable;
    }

    leaf lastModification {
      type yang:date-and-time ;
      config false;
      description "The last time when an alarm record was modified";
      yext3gpp:notNotifyable;
    }

    list alarmRecords {
      key alarmId;
      description "List of alarmRecords";
      yext3gpp:notNotifyable;
      uses AlarmRecordGrp;
    }
  }

  grouping FmSubtree {
    description "Contains FM related classes.
      Should be used in all classes (or classes inheriting from)
      - SubNetwork
      - ManagedElement

      If some YAM wants to augment these classes/list/groupings they must
      augment all user classes!";

    list AlarmList {
      key id;
      max-elements 1;
      description "The AlarmList represents the capability to store and manage
        alarm records. The management scope of an AlarmList is defined by all
        descendant objects of the base managed object, which is the object
        name-containing the AlarmList, and the base object itself.

        AlarmList instances are created by the system or are pre-installed.
        They cannot be created nor deleted by MnS consumers.

        When the alarm list is locked or disabled, the existing alarm records
        are not updated, and new alarm records are not added to the alarm list";


      uses top3gpp:Top_Grp ;
      container attributes {
        uses AlarmListGrp ;
      }
    }
  }

}
<CODE ENDS>
*** END OF CHANGE 40 ***
*** START OF CHANGE 41 ***
*** yang-models/_3gpp-common-managed-element.yang ***
<CODE BEGINS>
module _3gpp-common-managed-element {
  yang-version 1.1;  
  namespace urn:3gpp:sa5:_3gpp-common-managed-element;
  prefix "me3gpp";
    
  import _3gpp-common-yang-types { prefix types3gpp ; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-measurements { prefix meas3gpp; }
  import _3gpp-common-subscription-control { prefix subscr3gpp; }
  import _3gpp-common-fm { prefix fm3gpp; }
  import _3gpp-common-trace { prefix trace3gpp; }
  import _3gpp-common-files { prefix files3gpp; }
  import _3gpp-5gc-nrm-configurable5qiset { prefix fiveqi3gpp; }
  import _3gpp-5gc-nrm-configurable5qiset { prefix conf5QIs3gpp; }
  
  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";

  description "Defines ManagedElement which will be augmented 
      by other IOCs
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
      by other IOCs";
  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions
      
      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)
      
      3GPP TS 28.620 
      Umbrella Information Model (UIM)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2022-07-26 { reference CR-0180 ; }
  revision 2021-01-16 { reference "CR-0120"; }  
  revision 2020-08-06 { reference "CR-0102"; }  
  revision 2020-08-03 { reference "CR-0095"; }  
  revision 2020-06-08 { reference "CR-0092"; }  
  revision 2020-05-12 { reference "CR0084"; }
  revision 2020-02-24 { reference "S5-201365"; }
  revision 2019-06-17 { reference " S5-203316"; }
  revision 2019-05-08 { reference "Initial revision"; }
  
  feature Configurable5QISetUnderManagedElement {
    description "The Configurable5QISet shall be contained under
    ManagedElement";
  }

  feature FilesUnderManagedElement {
    description "Files shall be contained under ManagedElement";
  feature Configurable5qisetUnderManagedElement {
    description "The Configurable5qiset shall be contained under ManagedElement";
  }
  
  feature MeasurementsUnderManagedElement {
    description "The MeasurementSubtree shall be contained under
      ManagedElement";
  }
  
  feature SubscriptionControlUnderManagedElement {
    description "The SubscriptionControlSubtree shall be contained under
      ManagedElement";
  }

  feature FmUnderManagedElement {
    description "The FmSubtree shall be contained under ManagedElement";
  }
  
  feature TraceUnderManagedElement {
    description "The TraceSubtree shall be contained under ManageElement";
  }

  feature DESManagementFunction {
    description "Class representing Distributed SON or Domain-Centralized SON
      Energy Saving feature. The DESManagementFunction shall be contained under
      ManagedElement.";
  }

  feature DMROFunction {
    description "Class representing D-SON function of MRO feature. The
      DMROFunction shall be contained under ManagedElement.";
  }

  feature DRACHOptimizationFunction {
    description "Class representing D-SON function of RACH optimization
      feature. The DRACHOptimizationFunction shall be contained under
      ManagedElement.";
  }

  feature DPCIConfigurationFunction {
    description "Class representing Distributed SON or Domain-Centralized SON
      function of PCI configuration feature. The DPCIConfigurationFunction shall
      be contained under ManagedElement.";
  }

  feature CPCIConfigurationFunction {
    description "Class representing Cross Domain-Centralized SON function of PCI
      configuration feature. The CPCIConfigurationFunction shall be contained
      under ManagedElement.";
  }

  feature CESManagementFunction {
    description "Class representing Cross Domain-Centralized SON Energy Saving
      feature. The CESManagementFunction shall be contained under
      ManagedElement.";
  }  

  grouping ManagedElement_Grp {
    description "Abstract class representing telecommunications resources.
      An ME communicates with a manager (directly or indirectly) for the 
      purpose of being monitored and/or controlled. MEs may perform element 
      management functionality.  
      An ME (and its contained Function_(s)) may or may not be geographically 
      distributed. An ME (and its contained Function_(s)) is often referred 
      to as a Network Element";
    
    leaf dnPrefix {
      description "Provides naming context that allows the Managed 
        Elements to be partitioned into logical domains. 
        A Distingushed Name(DN) is defined by 3GPP TS 32.300,
        which splits the DN into a DN Prefix and Local DN";
      type types3gpp:DistinguishedName;
    }
    
    leaf userLabel {
      description "A user-friendly (and user assignable) name of this object.";
      type string;
    }
    
    leaf locationName {
      description "The physical location (e.g. an address) of an entity 
        represented by a (derivative of) ManagedElement_. It may contain no 
        information to support the case where the derivative of 
        ManagedElement_ needs to represent a distributed multi-location NE.";
      config false;
      type string;
    }
    
    leaf-list managedBy {
      description "Relates to the role played by ManagementSystem_ in the 
        between ManagedSystem_ and ManagedElement_. This attribute contains 
        a list of the DN(s) of the related subclasses of 
        ManagementSystem_ instance(s).";

      config false;
      type types3gpp:DistinguishedName;
    }
    
    leaf-list managedElementTypeList {
      description "The type of functionality provided by the ManagedElement.
        It may represent one ME functionality or a combination of 
        more than one functionality. 
        1) The allowed values of this attribute are the names of the IOC(s) 
        that are (a) derived/subclassed from ManagedFunction and (b) directly 
        name-contained by ManagedElement IOC (on the first level below 
        ManagedElement), but with the string 'Function' excluded. 
        2) If a ManagedElement contains multiple instances of a ManagedFunction 
        this attribute will not contain repeated values.
        3) The capitalisation (usage of upper/lower case) of characters in this 
        attribute is insignificant.  Thus, the NodeB should be case insensitive 
        when reading these values.
        4) Two examples of allowed values are: 
        -  NodeB;
        -  HLR, VLR.";

      config false;
      min-elements 1;
      type string;
    }    
  }
  
  grouping ManagedElementGrp {
    description "Represents telecommunications equipment or 
      TMN entities within the telecommunications network providing support 
      and/or service to the subscriber.";
     
    uses ManagedElement_Grp;
    uses meas3gpp:SupportedPerfMetricGroupGrp;
         
    leaf vendorName {
      config false;
      type string;
    }
      
    leaf userDefinedState {
      type string;
      description "An operator defined state for operator specific usage";
    }
          
    leaf swVersion {
      config false;
      type string;
    }
          
    leaf priorityLabel {
      type uint32;
      mandatory true;
    }      
    
    uses meas3gpp:SupportedPerfMetricGroupGrp;

    leaf-list supportedTraceMetrics {
      type string;
      config false;
      description "List of trace metrics. When this attribute is contained in 
        a managed object it defines the trace metrics supported for this 
        object and all descendant objects.

        Trace metrics include trace messages, MDT measurements 
        (Immediate MDT, Logged MDT, Logged MBSFN MDT), RLF and RCEF reports, 
        see TS 32.422. Trace metrics are identified with their metric 
        identifier. The metric identifier is constructed as defined 
        in clause 10 of TS 32.422.";
    }
  }

  list ManagedElement {
    description "Represents telecommunications equipment or TMN entities within
      the telecommunications network providing support and/or service to the
      subscriber. An ManagedElement IOC is used to represent a Network Element
      defined in TS 32.101 including virtualizeation or non-virtualization
      scenario. An ManagedElement instance is used for communicating with a
      manager (directly or indirectly) over one or more management interfaces
      for the purpose of being monitored and/or controlled. ManagedElement may
      or may not additionally perform element management functionality.
      An ManagedElement contains equipment that may or may not be geographically
      distributed.

      A telecommunication equipment has software and hardware components. The
      ManagedElement IOC described above represents following two case:
      - In the case when the software component is designed to run on dedicated
        hardware component, the ManagedElement IOC description includes both
        software and hardware components.
      - In the case when the software is designed to run on ETSI NFV defined
        NFVI [15], the ManagedElement IOC description would exclude the NFVI
        component supporting the above  mentioned subject software.

      A ManagedElement may be contained in either a SubNetwork or in a MeContext
      instance. A single ManagedElement may also exist stand-alone with no
      parent at all.

      The relation of ManagedElement IOC and ManagedFunction IOC can be
      described as following:
      - A ManaagedElement instance may have 1..1 containment relationship to a
        ManagedFunction instance. In this case, the ManagedElement IOC may be
        used to represent a NE with single functionality. For example, a
        ManagedElement is used to represent the 3GPP defined RNC node;
      - A ManagedElement instance may have 1..N containment relationship to
        multiple ManagedFunction IOC instances. In this case, the ManagedElement
        IOC may be used to represent a NE with combined ManagedFunction
        funcationality (as indicated by the managedElementType attribute and the
        contained instances of different ManagedFunction IOCs).For example, a 
        ManagedElement is used to represent the combined functionality of 3GPP
        defined gNBCUCPFuntion, gNBCUUPFunction and gNBDUFunction";

    key id;   
    uses top3gpp:Top_Grp;
    container attributes {
      uses ManagedElementGrp;
    }
    
    uses meas3gpp:MeasurementSubtree {
      if-feature MeasurementsUnderManagedElement;
    }
    
    uses subscr3gpp:SubscriptionControlSubtree {
      if-feature SubscriptionControlUnderManagedElement;
    }
    
    uses fm3gpp:FmSubtree {
      if-feature FmUnderManagedElement;
    }

    uses trace3gpp:TraceSubtree {
      if-feature TraceUnderManagedElement;
    }

    uses files3gpp:FilesSubtree {
      if-feature FilesUnderManagedElement;
    }  

    uses fiveqi3gpp:Configurable5QISetSubtree {
      if-feature Configurable5QISetUnderManagedElement;
    uses conf5QIs3gpp:Configurable5QISetSubtree {
      if-feature Configurable5qisetUnderManagedElement;
    }    
  }    
}
<CODE ENDS>
*** END OF CHANGE 41 ***
*** START OF CHANGE 42 ***
*** yang-models/_3gpp-common-managed-function.yang ***
<CODE BEGINS>
module _3gpp-common-managed-function {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-common-managed-function;
  prefix mf3gpp;

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-measurements { prefix meas3gpp; }
  import _3gpp-common-trace { prefix trace3gpp; }
  
  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "The module defines a base class/grouping for major 3GPP 
    functions.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    functions.";
  reference 
    "3GPP TS 28.622 
    Generic Network Resource Model (NRM)
    Integration Reference Point (IRP);
    Information Service (IS)
    
    3GPP TS 28.620 
    Umbrella Information Model (UIM)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2022-10-31 { reference CR-0195;   }
  revision 2022-01-07 { reference "CR-0146"; }
  revision 2021-01-25 { reference "CR-0122"; }  
  revision 2020-09-30 { reference "CR-bbbb"; }  
  revision 2020-08-06 { reference "CR-0102"; }  
  revision 2020-08-03 { reference "CR-0095"; }  
  revision 2020-06-23 { reference "CR-085"; }
  revision 2020-06-08 { reference "CR-0092"; }  
  revision 2019-11-21 { reference "S5-197275, S5-197735"; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-18 { reference  "Initial revision"; }

  feature MeasurementsUnderManagedFunction {
    description "The MeasurementSubtree shall be contained under ManageElement";
  }

  feature TraceUnderManagedFunction {
    description "The TraceSubtree shall be contained under ManagedFunction";
  }
  
  grouping Operation {
    description "This data type represents an Operation.";
    reference "3gpp TS 28.622";
    
    leaf name {
      type string;
      mandatory true;
      yext3gpp:notNotifyable;
      yext3gpp:inVariant;
    }
    
    leaf-list allowedNFTypes {
      type string; 
      min-elements 1;
      description "The type of the managed NF service instance
        The specifc values allowed are described in TS 23.501";
    }

    leaf operationSemantics {
      type enumeration {
        enum REQUEST_RESPONSE;
        enum SUBSCRIBE_NOTIFY;

      }
      config false;
      mandatory true;
      description "Semantics type of the operation.";
      reference "3GPP TS 23.502";
      yext3gpp:inVariant;
    }
  }
  
  grouping ManagedNFServiceGrp {  
    description "A ManagedNFService represents a Network Function (NF) service.";
    reference "Clause 7 of 3GPP TS 23.501.";

    leaf userLabel {
        type string;
        description "A user-friendly (and user assignable) name of this object.";
    }      
 
    leaf nFServiceType {
      config false;
      mandatory true;
      type string; 
      description "The type of the managed NF service instance
        The specifc values allowed are described in clause 7.2 of TS 23.501";
      yext3gpp:notNotifyable;
      yext3gpp:inVariant;
    }
 
    list sAP {
      key "host port";  
      min-elements 1;
      max-elements 1;
      description "The service access point of the managed NF service instance";
      uses types3gpp:SAP;            
    }
 
    list operations {
      key name;
      min-elements 1;
      uses Operation ;
      description "Set of operations supported by the managed NF 
        service instance";
    }

    leaf administrativeState  {
      type types3gpp:AdministrativeState;
      mandatory true;
      description "Permission to use or prohibition against using the instance";
    }

    leaf operationalState  {
      type types3gpp:OperationalState;
      config false;
      mandatory true;
      description "Describes whether the resource is installed and working";
    }
 
    leaf usageState {
      type types3gpp:usageState ;
      config false;
      mandatory true;
      description "Describes whether the resource is actively in use at a 
        specific instant, and if so, whether or not it has spare 
        capacity for additional users.";
    }
 
    leaf registrationState {
      type enumeration {
        enum REGISTERED;
        enum DEREGISTERED;
      }
      config false;
}
  }
  
  grouping Function_Grp {    
    description "A base grouping for 3GPP functions.";

    leaf userLabel {
        type string;
        description "A user-friendly (and user assignable) name of this object.";
    }      
  }
  
  grouping ManagedFunctionGrp {
    description "Abstract root class to be inherited/reused by classes 
      representing 3GPP functions.
          
      Anywhere this grouping is used by classes inheriting from ManagedFunction
      the list representing the inheriting class needs to include all 
      contained classes of ManagedFunction too. Contained classes are 
      either 
      - augmented into the Function class or 
      - shall be included in the list representing the inheriting class 
      using the grouping  ManagedFunctionContainedClasses:
        1) EP_RP solved using augment
        2) uses mf3gpp:ManagedFunctionContainedClasses; 
      ";

    uses Function_Grp;
    
    list vnfParametersList {
      key vnfInstanceId;
      description "Contains the parameter set of the VNF 
        instance(s) corresponding to an NE.
        The presence of this list indicates that the ManagedFunction
        represented is realized by one or more VNF instance(s). Otherwise it  
        shall be absent. 
        The presence of a vnfParametersList entry, whose vnfInstanceId with a 
        string length of zero, in createMO operation can trigger the 
        instantiation of the related VNF/VNFC instances.";        
        
      leaf vnfInstanceId {
        type string ;
        description "VNF instance identifier";
        reference "ETSI GS NFV-IFA 008 v2.1.1: 
          Network Functions Virtualisation (NFV); Management and Orchestration; 
          Ve-Vnfm reference point - Interface and Information Model Specification
          section 9.4.2 
          
          ETSI GS NFV-IFA 015 v2.1.2: Network Functions Virtualisation (NFV); 
          Management and Orchestration; Report on NFV Information Model
          section B2.4.2.1.2.3";
      }
      
      leaf vnfdId {
        type string ;
        description "Identifier of the VNFD on which the VNF instance is based.
          The absence of the leaf or a string length of zero for vnfInstanceId 
          means the VNF instance(s) does not exist (e.g. has not been 
          instantiated yet, has already been terminated).";
        reference "ETSI GS NFV-IFA 008 v2.1.1: 
          Network Functions Virtualisation (NFV); Management and Orchestration; 
          Ve-Vnfm reference point - Interface and Information Model Specification
          section 9.4.2"; 
      }
      
      leaf flavourId {
        type string ;
        description "Identifier of the VNF Deployment Flavour applied to this 
          VNF instance.";
        reference "ETSI GS NFV-IFA 008 v2.1.1: 
          Network Functions Virtualisation (NFV) Management and Orchestration";
      }

      leaf autoScalable {
        type boolean ;
        mandatory true;
        description "Indicator of whether the auto-scaling of this 
          VNF instance is enabled or disabled.";
      } 
    }
    
    list peeParametersList {
      key idx;
      description "Contains the parameter set for the control 
        and monitoring of power, energy and environmental parameters of 
        ManagedFunction instance(s).";

      leaf idx { type uint32; }  

      leaf siteIdentification {
        type string;
        mandatory true;
        description "The identification of the site where the 
          ManagedFunction resides.";
      }
      
      leaf siteLatitude {
        type decimal64 {
          fraction-digits 4;
          range "-90.0000..+90.0000";        
        }
        description "The latitude of the site where the ManagedFunction 
          instance resides, based on World Geodetic System (1984 version) 
          global reference frame (WGS 84). Positive values correspond to 
          the northern hemisphere. This attribute is optional 
          for BTSFunction, RNCFunction, GNBDUFunction and 
          NRSectorCarrier instance(s).";
      }
      
      leaf siteLongitude {
        type decimal64 {
          fraction-digits 4;
          range "-180.0000..+180.0000";        
        }
        description "The longitude of the site where the ManagedFunction 
          instance resides, based on World Geodetic System (1984 version) 
          global reference frame (WGS 84). Positive values correspond to 
          degrees east of 0 degrees longitude. This attribute is optional 
          for BTSFunction, RNCFunction, GNBDUFunction and 
         NRSectorCarrier
          instance(s).";
      }

      leaf siteAltitude {
        type decimal64 {
          fraction-digits 4;
        }
        description "The altitude of the site where the ManagedFunction
          instance resides, in the unit of meter. This attribute is 
          optional for BTSFunction, RNCFunction, GNBDUFunction and 
          NRSectorCarrier instance(s).";
      }

      
      leaf siteDescription {
        type string;
        mandatory true;
        description "An operator defined description of the site where 
          the ManagedFunction instance resides.";
      }
      
      leaf equipmentType {
        type string;
        mandatory true;
        description "The type of equipment where the managedFunction 
          instance resides.";
        reference "clause 4.4.1 of ETSI ES 202 336-12";
      }
      
      leaf environmentType {
        type string;
        mandatory true;
        description "The type of environment where the managedFunction 
          instance resides.";
        reference "clause 4.4.1 of ETSI ES 202 336-12";
      }
      
      leaf powerInterface {
        type string;
        mandatory true;
        description "The type of power.";
        reference "clause 4.4.1 of ETSI ES 202 336-12";
      } 
    }
    
    leaf priorityLabel {
      mandatory true;
      type uint32;
    }
    uses meas3gpp:SupportedPerfMetricGroupGrp;
  }

  grouping ManagedFunctionContainedClasses {
    description "A grouping used to containe classes (lists) contained by 
      the abstract IOC ManagedFunction";
    list ManagedNFService {
      description "Represents a Network Function (NF)";
      reference "3GPP TS 23.501";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ManagedNFServiceGrp;
      }
    }
    
    uses meas3gpp:MeasurementSubtree {
      if-feature MeasurementsUnderManagedFunction ;
    }    
    
    uses trace3gpp:TraceSubtree {
      if-feature TraceUnderManagedFunction ;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 42 ***
*** START OF CHANGE 43 ***
*** yang-models/_3gpp-common-managementdatacollection.yang ***
<CODE BEGINS>
module _3gpp-common-managementdatacollection {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-managementdatacollection";
  prefix "mgtdatcol3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types {prefix types3gpp; }
  //import ietf-inet-types { prefix inet; }
  import ietf-yang-types { prefix yang; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
 
  description "Handling management data collection
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "Handling management data collection";

  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions

      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2022-11-03 { reference "CR-0193"; }


  grouping Tai {
    list plmnId {
      description "PLMN Identity.";
      min-elements 1;
      max-elements 1;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }

    leaf tac { type types3gpp:Tac; }
  }


  grouping NodeFilterGrp {

    list areaOfInterest {
      key idx;
      leaf idx {
        type string;
      }
      uses Tai;          // (Maybe type: types3gpp:Tai,if we define Tai there.)
      // mandatory false
      min-elements 1;
      description "It specifies a location(s) from where the management data
        shall be collected. It is defined in terms of TAI(s).";
    }

    leaf networkDomain {
      type enumeration {
        enum CN;
        enum RAN;
      }
      // mandatory false
      description "It specifies the network domain of the target node. This
        will also result in collecting appropriate management data from the
        nodes belonging to the specified domain.";
    }

    leaf cpUpType {
      type enumeration {
        enum CP;
        enum UP;
      }
      // mandatory false
     description "It specifies the traffic type of the target node. This will
       also result in collecting appropriate management data from the nodes
       handling the specified traffic (e.g AMF for CP and UPF for UP).";
    }

    leaf sst {
      type uint8;  // TS 28.003 clause 28.4.
      //mandatory false;
      description "It specifies the slice service type (SST) of which the slice
        subnet should be targeted. Please refer to 3GPP TS 23.501: 'System
        Architecture for the 5G System'";
    }
  }

  typedef mgtDataCategoryType {
    type enumeration {
      enum COVERAGE;
      enum CAPACITY;
      enum ENERGY_EFFICIENCY;
      enum MOBILITY;
      enum ACCESSIBILITY;
    }
    description "";
  }

  grouping TimeWindowGrp {
    leaf startTime {
      type yang:date-and-time;
      yext3gpp:inVariant;
    }
    leaf endTime {
      type yang:date-and-time;
      yext3gpp:inVariant;
    }
  }


  grouping ManagementDataCollectionGrp {

    choice managementData {
      case mgtDataCategory {
        leaf-list category  {
          type mgtDataCategoryType;
          min-elements 1;
          max-elements 5; // The ENUM contains 5 possible values
          description "This attributes defines the type of management data that
            are requested.

            Allowed values for data category are COVERAGE, CAPACITY,
            ENERGY_EFFICIENCY, MOBILITY, ACCESSIBILITY. The data categories
            will map to certain measurement families defined in TS 28.552, see
            below. In addition to the below mappings, MnS producer may map the
            provided categories to any additional proprietary management data,
            as appropriate.

            - The COVERAGE category will map to measurement families of MR
            (measurements related to Measurement Report) and L1M (measurements
            related to Layer 1 Measurement).

            - The CAPACITY category will map to measurement family RRU
            (measurements related to Radio Resource Utilization).

            - The ENERGY_EFFICIENCY category will map to measurement family PEE
            (measurements related to Power, Energy and Environment).

            - The MOBILITY category will map to measurement family MM
            (measurements related to Mobility Management).

            - The ACCESSIBILITY category will map to measurement family CE
            (measurements related to Connection Establishment).";
        }
      }
      case mgtDataName {
        leaf-list name {
          type string;
          min-elements 1;
          description "The list may include metrics or set of metrics defined
            in TS 28.552, TS 28.554 and TS 32.422.

            The metrics are identified with their names/identifiers.
            For performance measurements defined in TS 28.552 the name is
            constructed as follows:
              - 'family.measurementName.subcounter' for measurement types with
                subcounters
              - 'family.measurementName' for measurement types without
                subcounters
              - 'family' for measurement families

            For KPIs defined in TS 28.554 the name is defined according to the
            KPI definitions template as the component designated with a).

            For trace metrics (including trace messages, MDT measurements
            (Immediate MDT, Logged MDT, Logged MBSFN MDT), RLF and RCEF
            reports) defined in TS 32.422, the name (metric identifier) is
            defined in clause 10 of TS 32.422.";
          }
      }
      mandatory true;
    }

    list targetNodeFilter {
      key idx;
      leaf idx {
        type string;
      }
      min-elements 1;
      description "Set of information to target the Object Instance to collect
        the measurements from.";
      uses NodeFilterGrp;
    }

    list collectionTimeWindow {
        key "startTime endTime";
        max-elements 1;
        description "Collection time window for which the management data
          should be reported.";
        uses TimeWindowGrp;
   }

    list reportingCtrl {
      key idx;
      leaf idx {
        type string;
      }
       min-elements 1;
       max-elements 1;
       uses types3gpp:ReportingCtrl;
       description "Selecting the reporting method and defining associated
         control parameters.";
    }

    leaf dataScope {
        type enumeration {
          enum SNSSAI;
          enum 5QI;
        }
        // mandatory false; [Implicit]
        description "It specifies whether the required data is reported per
          S-NSSAI or per 5QI.";
    }
  }

  augment /subnet3gpp:SubNetwork {

    list ManagementDataCollection {
      key id;
      uses top3gpp:Top_Grp ;
      container attributes {
          uses ManagementDataCollectionGrp;
      }
      description "This IOC represents a management data collection request
        job. The requested data could be of kind Trace, MDT (Minimization
        of Drive Test), RLF (Radio Link Failure) report, RCEF (RRC Connection
        Establishment Failure) report, PM (performance measurements), KPI
        (end-to-end key performance indicators) or a combination of these.

        The attribute 'managementData' defines the management data which shall
        be reported. This may either include a list of data categories or a
        list of management data identified with their name. For further details
        see TS 28.622 clause 4.3.50. The 'targetNodeFilter' attribute can be
        used to target object instance(s) producing the required management
        data. It is assumed that the consumer may not have detailed knowledge
        of the network and hence may not identify the exact object instance
        producing the required management data. In this case consumer can
        request management data, specified by 3GPP, produced by certain network
        function(s) based on a particular location, the domain (CN or RAN) of
        the network function, and the handled traffic (CP or UP) of the network
        function.

        To activate the production of the requested data, a MnS consumer has to
        create a 'ManagementDataCollection' object instance on the MnS producer.

        The MnS producer will derive multiple jobs ('PerfMetricJob',
        'TraceJob') from a single 'ManagementDataCollection' job for collecting
        the required management data. Once it receives the measurement from
        multiple sources, it consolidates the data into a set of management data
        for reporting.

        The attribute 'collectionTimeWindow' specifies the time window for which
        the management data should be reported.

        The attribute 'reportingCtrl' specifies the method and associated
        control parameters for reporting the produced management data to MnS
        consumers. Three methods are available: file-based reporting with
        selection of the file location by the MnS producer, file-based
        reporting with selection of the file location by the MnS consumer and
        stream-based reporting.

        The attribute 'dataScope' configures, whether the management data
        should be reported per S-NSSAI or per 5QI, if applicable.";
    }
  }

}
<CODE ENDS>
*** END OF CHANGE 43 ***
*** START OF CHANGE 44 ***
*** yang-models/_3gpp-common-measurements.yang ***
<CODE BEGINS>
module _3gpp-common-measurements {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-measurements";
  prefix "meas3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-common-files { prefix files3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";

  description "Defines Measurement and KPI related groupings
    Any list/class intending to use this should include 2 or 3 uses statements
    controlled by a feature:

    A)
+++     feature MeasurementsUnderMyClass {
+++       description 'Indicates whether measurements and/or KPIs are supported
+++       for this class.';
+++     }

    B) include the attribute measurementsList and/or kPIsList indicating the
      supported measurment and KPI types and GPs. Note that for classes
      inheriting from ManagedFunction, EP_RP or SubNetwork these attributes are
      already inherited, so there is no need to include them once more. E.g.

+++     grouping MyClassGrp {
+++        uses meas3gpp:SupportedPerfMetricGroup;
+++     }

    C) include the class PerfmetricJob to control the measurements/KPIs. E.g.

        list MyClass {
          container attributes {
            uses MyClassGrp;
          }
+++       uses meas3gpp:MeasurementSubtree {
+++         if-feature MeasurementsUnderMyClass ;
+++       }
        }

    Measurements can be contained under ManagedElement, SubNetwork, or
    any list representing a class inheriting from Subnetwork or
    ManagedFunction. Note: KPIs will only be supported under SubNetwork
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    ManagedFunction. Note: KPIs will only be supported under SubNetwork";

  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions

      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2023-02-15 { reference "CR-0239";}
  revision 2022-11-03 { reference "CR-0193"; }
  revision 2022-10-31 { reference CR-0195;   }
  revision 2021-07-22 { reference "CR-0137"; }
  revision 2020-11-06 { reference "CR-0118"; }
  revision 2020-09-04 { reference "CR-000107"; }
  revision 2020-06-08 { reference "CR-0092"; }
  revision 2020-05-31 { reference "CR-0084"; }
  revision 2020-03-11 { reference "S5-201581, SP-200229"; }
  revision 2019-11-21 { reference "S5-197275, S5-197735"; }
  revision 2019-10-28 { reference "S5-193516"; }
  revision 2019-06-17 { reference " "; }

  feature FilesUnderPerfMetricJob {
    description "Files shall be contained under PerfMetricJob";
  }

  grouping ThresholdInfoGrp {
    description "Defines a single threshold level.";

    leaf-list measurementTypes {
      type string;
      description "The Measurement type can be those specified in TS 28.552,
        TS 32.404 and can be those specified by other SDOs or can be
        vendor-specific.";
    }

    leaf thresholdLevel {
      type uint64;
      mandatory true;
      description "Number (key) for a single threshold in the threshold list
        applicable to the monitored performance metric.";
    }

    leaf thresholdDirection {
      type enumeration {
        enum UP;
        enum DOWN;
        enum UP_AND_DOWN;
      }
      must '. = "UP_AND_DOWN" or  not(../hysteresis)' {
        error-message "In case a threshold with hysteresis is configured, the "
          +"threshold direction attribute shall be set to 'UP_AND_DOWN'.";
      }
      mandatory true;
      description "Direction of a threshold indicating the direction for which
        a threshold crossing triggers a threshold.

        When the threshold direction is configured to 'UP', the associated
        treshold is triggered only when the performance metric value is going
        up upon reaching or crossing the threshold value. The treshold is not
        triggered, when the performance metric is going down upon reaching or
        crossing the threshold value.

        Vice versa, when the threshold direction is configured to 'DOWN', the
        associated treshold is triggered only when the performance metric is
        going down upon reaching or crossing the threshold value. The treshold
        is not triggered, when the performance metric is going up upon reaching
        or crossing the threshold value.

        When the threshold direction is set to 'UP_AND_DOWN' the treshold is
        active in both direcions.

        In case a threshold with hysteresis is configured, the threshold
        direction attribute shall be set to 'UP_AND_DOWN'.";
    }

    leaf thresholdValue {
      type union {
        type int64;
        type decimal64 {
          fraction-digits 2;
        }
      }
      mandatory true;
      description "Value against which the monitored performance metric is
        compared at a threshold level in case the hysteresis is zero";
    }

    leaf hysteresis {
      type union {
        type uint64;
        type decimal64 {
          fraction-digits 2;
          range "0..max";
        }
      }
      description "Hysteresis of a threshold. If this attribute is present
        the monitored performance metric is not compared against the
        threshold value as specified by the thresholdValue attribute but
        against a high and low threshold value given by

          threshold-high = thresholdValue + hysteresis
          threshold-low = thresholdValue - hysteresis

        When going up, the threshold is triggered when the performance metric
        reaches or crosses the high threshold value. When going down, the
        hreshold is triggered when the performance metric reaches or crosses
        the low threshold value.

        A hysteresis may be present only when the monitored performance
        metric is not of type counter that can go up only. If present
        for a performance metric of type counter, it shall be ignored.";
    }
  }

  grouping SupportedPerfMetricGroupGrp {
    list SupportedPerfMetricGroups {
    list SupportedPerfMetricGroup {
      config false;
      description "Captures a group of supported performance metrics and
        associated parameters related to their production and reporting.
        A SupportedPerfMetricGroup attribute which is part of an MOI may
        define performanceMetrics for any MOI under the subtree contained
        under that MOI, e.g. SupportedPerfMetricGroup on a ManagedElement
        can specify supported metrics for contained ManagedFunctions
        like a GNBDUFunction.";

      leaf-list performanceMetrics {
        type string;
        min-elements 1;
        description "Performance metrics include measurements defined in
          TS 28.552 and KPIs defined in TS 28.554. Performance metrics can
          also be specified by other SDOs or be vendor specific.
          Performance metrics are identfied with their names.

          For measurements defined in TS 28.552 the name is constructed as
          follows:
          - 'family.measurementName.subcounter' for measurement types with
          subcounters
          - 'family.measurementName' for measurement types without subcounters
          - 'family' for measurement families

          For KPIs defined in TS 28.554 the name is defined in the KPI
          definitions template as the component designated with e).

          A name can also identify a vendor specific performance metric or a
          group of vendor specific performance metrics.";
      }

      leaf-list granularityPeriods {
        type uint32 {
          range 1..max ;
        }
        units seconds;
        description "Granularity periods supported for the associated 
          measurement types. The period is defined in seconds.";
      }

      leaf-list reportingMethods {
        type enumeration {
          enum FILE_BASED_LOC_SET_BY_PRODUCER;
          enum FILE_BASED_LOC_SET_BY_CONSUMER;
          enum STREAM_BASED;
        }
        min-elements 1;
      }

      leaf-list reportingPeriods {
        type uint32 {
          range 1..max ;
        }
        units seconds;
        description "Reporting periods supported for the associated 
          measurement types. The period is defined in seconds.";
      }
    }
  }

  grouping PerfMetricJobGrp {
    description "Represents the attributtes of the IOC PerfMetricJob";

    leaf administrativeState {
      default UNLOCKED;
      type types3gpp:AdministrativeState ;
      description "Enable or disables production of the metrics";
    }

    leaf operationalState {
      config false;
      mandatory true;
      type types3gpp:OperationalState ;
      description "Indicates whether the PerfMetricJob is working.";
    }

    leaf jobId {
      type string;
      description "Id for a PerfMetricJob job.";
      yext3gpp:inVariant;
    }

    leaf-list performanceMetrics {
      type string;
      min-elements 1;
      description "Performance metrics include measurements defined in
        TS 28.552 and KPIs defined in TS 28.554. Performance metrics can
        also be those specified by other SDOs or vendor specific metrics.
        Performance metrics are identfied with their names. A name can also
        identify a vendor specific group of performance metrics.

        For measurements defined in TS 28.552 the name is constructed as
        follows:
        - 'family.measurementName.subcounter' for measurement types with
        subcounters
        - 'family.measurementName' for measurement types without subcounters
        - 'family' for measurement families

        For KPIs defined in TS 28.554 the name is defined in the KPI
        definitions template as the component designated with e).";
    }

    leaf granularityPeriod {
      type uint32 {
        range 1..max ;
      }
      units seconds;
      mandatory true;
      description "Granularity period used to produce measurements. The value
        must be one of the supported granularity periods for the metric.";
    }

    leaf-list objectInstances {
      type types3gpp:DistinguishedName;
    }

    leaf-list rootObjectInstances {
      type types3gpp:DistinguishedName;
      description "Each object instance designates the root of a subtree that
      contains the root object and all descendant objects.";
    }

    uses types3gpp:ReportingCtrl {
      refine "reportingCtrl/file-based-reporting/fileReportingPeriod" {
          must '(number(.)*"60") mod number(../granularityPeriod) = "0"' {
            error-message
              "The time-period must be a multiple of the granularityPeriod.";
          }
      }
    }

    leaf _linkToFiles {
      type string;
      config false;
      mandatory true;
      yext3gpp:notNotifyable ; 
      description "Link to a 'Files' object.";
      yext3gpp:inVariant;
    }
  }


  grouping ThresholdMonitorGrp {
      description "A threshold monitor that is created by the consumer for
        the monitored entities whose measurements are required by consumer
        to monitor.";

    leaf administrativeState {
      default UNLOCKED;
      type types3gpp:AdministrativeState ;
      description "Enables or disables the ThresholdMonitor.";
    }

    leaf operationalState {
      config false;
      mandatory true;
      type types3gpp:OperationalState ;
      description "Indicates whether the ThresholdMonitor is working.";
    }

    list thresholdInfoList {
      key idx;
      min-elements 1;
      leaf idx { type uint32 ; }
      uses ThresholdInfoGrp;
      description "List of threshold info.";
    }

    leaf monitorGranularityPeriod {
      type uint32 {
        range "1..max";
      }
      units second;
      mandatory true;
      description " Granularity period used to monitor measurements for
        threshold crossings. ";
    }

     leaf-list objectInstances {
      type types3gpp:DistinguishedName;
      yext3gpp:notNotifyable;
    }

    leaf-list rootObjectInstances {
      type types3gpp:DistinguishedName;
      description "Each object instance designates the root of a subtree that
      contains the root object and all descendant objects.";
      yext3gpp:notNotifyable;
    }
  }

  grouping MeasurementSubtree {
    description "Contains classes that define measurements.
      Should be used in all  classes (or classes inheriting from)
      - SubNnetwork
      - ManagedElement
      - ManagedFunction

      If a YANG module wants to augment these classes/list/groupings they must
      augment all user classes!

      If a class uses this grouping in its list it shall also use the
      grouping SupportedPerfMetricGroupGrp to add SupportedPerfMetricGroup as
      an attribute to its grouping";

    list PerfMetricJob {
      description "This IOC represents a performance metric production job. It
        can be name-contained by SubNetwork, ManagedElement, or ManagedFunction.

        To activate the production of the specified performance metrics, a MnS
        consumer needs to create a PerfMetricJob instance on the MnS producer.
        For ultimate deactivation of metric production, the MnS consumer should
        delete the job to free up resources on the MnS producer.

        For temporary suspension of metric production, the MnS consumer can
        manipulate the value of the administrative state attribute. The MnS
        producer may disable metric production as well, for example in overload
        situations. This situation is indicated by the MnS producer with setting
        the operational state attribute to disabled. When production is resumed
        the operational state is set back to enabled.

        The jobId attribute can be used to associate metrics from multiple
        PerfMetricJob instances. The jobId can be included when reporting
        performance metrics to allow a MnS consumer to associate received
        metrics for the same purpose.  For example, it is possible to configure
        the same jobId value for multiple PerfMetricJob instances required to
        produce the measurements for a specific KPI.

        The attribute performanceMetrics defines the performance metrics to be
        produced and the attribute granularityPeriod defines the granularity
        period to be applied.

        All object instances below and including the instance name-containing
        the PerfMetricJob (base object instance) are scoped for performance
        metric production. Performance metrics are produced only on those object
        instances whose object class matches the object class associated to the
        performance metrics to be produced.

        The attributes objectInstances and rootObjectInstances allow to restrict
        the scope. When the attribute objectInstances is present, only the object
        instances identified by this attribute are scoped. When the attribute
        rootObjectInstances is present, then the subtrees whose root objects are
        identified by this attribute are scoped. Both attributes may be present
        at the same time meaning the total scope is equal to the sum of both
        scopes. Object instances may be scoped by both the objectInstances and
        rootObjectInstances attributes. This shall not be considered as an error
        by the MnS producer.

        When the performance metric requires performance metric production on
        multiple managed objects, which is for example the case for KPIs, the
        MnS consumer needs to ensure all required objects are scoped. Otherwise
        a PerfMetricJob creation request shall fail.

        The attribute reportingCtrl specifies the method and associated control
        parameters for reporting the produced measurements to MnS consumers.
        Three methods are available: file-based reporting with selection of the
        file location by the MnS producer, file-based reporting with selection
        of the file location by the MnS consumer and stream-based reporting.

        For file-based reporting, all performance metrics that are produced
        related to a 'PerfMetricJob' instance for a reporting period shall be
        stored in a single reporting file.

        When the administrative state is set to 'UNLOCKED' after the creation
        of a 'PerfMetricJob' the first granularity period shall start. When
        the administrative state is set to 'LOCKED' or the operational state
        to 'DISABLED', the ongoing reporting period shall be aborted, for
        streaming the ongoing granularity period. When the administrative
        state is set back to 'UNLOCKED' or the operational state to 'ENABLED'
        a new reporting period period shall start, in case of streaming a new
        granularity period.

        Changes of all other configurable attributes shall take effect only at
        the beginning of the next reporting period, for streaming at the
        beginning of the next granularity period.

        When the 'PerfMetricJob' is deleted, the ongoing reporting period shall
        be aborted, for streaming the ongoing granularity period.

        A PerfMetricJob creation request shall fail, when the requested
        performance metrics, the requested granularity period, the requested
        repoting method, or the requested combination thereof is not supported
        by the MnS producer.

        Creation and deletion of PerfMetricJob instances by MnS consumers is
        optional; when not supported, PerfMetricJob instances may be created and
        deleted by the system or be pre-installed.";

      key id;
      uses top3gpp:Top_Grp ;
      container attributes {
        uses PerfMetricJobGrp ;
      }
      uses files3gpp:FilesSubtree {
        if-feature FilesUnderPerfMetricJob;
      }
    }

    list ThresholdMonitor {
      key id;
      description "Represents a threshold monitor for performance metrics.
      It can be contained by SubNetwork, ManagedElement, or ManagedFunction.
      A threshold monitor checks for threshold crossings of performance metric
      values and generates a notification when that happens.

      The ThresholdMonitor is used only when NRM based threshold 
      monitoring is supported.
      
      To activate threshold monitoring, a MnS consumer needs to create a
      ThresholdMonitor instance on the MnS producer. For ultimate deactivation
      of threshold monitoring, the MnS consumer should delete the monitor to
      free up resources on the MnS producer.

      For temporary suspension of threshold monitoring, the MnS consumer can
      manipulate the value of the administrative state attribute. The MnS
      producer may disable threshold monitoring as well, for example in
      overload situations. This situation is indicated by the MnS producer with
      setting the operational state attribute to disabled. When monitoring is
      resumed the operational state is set again to enabled.

      All object instances below and including the instance containing the
      ThresholdMonitor (base object instance) are scoped for performance
      metric production. Performance metrics are monitored only on those
      object instances whose object class matches the object class associated
      to the performance metrics to be monitored.

      The optional attributes objectInstances and rootObjectInstances allow to
      restrict the scope. When the attribute objectInstances is present, only
      the object instances identified by this attribute are scoped. When the
      attribute rootObjectInstances is present, then the subtrees whose root
      objects are identified by this attribute are scoped. Both attributes may
      be present at the same time meaning the total scope is equal to the sum
      of both scopes. Object instances may be scoped by both the objectInstances
      and rootObjectInstances attributes. This shall not be considered as an
      error by the MnS producer.

      Multiple thresholds can be defined for multiple performance metric sets
      in a single monitor using thresholdInfoList. The attribute
      monitorGranularityPeriod defines the granularity period to be applied.
      The value is a multiple of a supported granularity period for the 
      measurements being monitored.

      Each threshold is identified with a number (key) called thresholdLevel.
      A threshold is defined using the attributes thresholdValue ,
      thresholdDirection and hysteresis.

      When hysteresis is absent or carries no information, a threshold is
      triggered when the thresholdValue is reached or crossed. When hysteresis
      is present, two threshold values are specified for the threshold as
      follows: A high treshold value equal to the threshold value plus the
      hysteresis value, and a low threshold value equal to the threshold value
      minus the hysteresis value. When the monitored performance metric
      increases, the threshold is triggered when the high threshold value is
      reached or crossed. When the monitored performance metric decreases, the
      threshold is triggered when the low threshold value is reached or crossed.
      The hsyteresis ensures that the performance metric value can oscillate
      around a comparison value without triggering each time the threshold when
      the threshold value is crossed.

      Using the thresholdDirection attribute a threshold can be configured in
      such a manner that it is triggered only when the monitored performance
      metric is going up or down upon reaching or crossing the threshold.

      A ThresholdMonitor creation request shall be rejected, if the performance
      metrics requested to be monitored, the requested granularity period, or
      the requested combination thereof is not supported by the MnS producer.
      A creation request may fail, when the performance metrics requested to be
      monitored are not produced by a PerfMetricJob.

      Creation and deletion of ThresholdMonitor instances by MnS consumers is
      optional; when not supported, ThresholdMonitor instances may be created
      and deleted by the system or be pre-installed.";


      uses top3gpp:Top_Grp ;
      container attributes {
        uses ThresholdMonitorGrp ;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 44 ***
*** START OF CHANGE 45 ***
*** yang-models/_3gpp-common-mnsregistry.yang ***
<CODE BEGINS>
module _3gpp-common-mnsregistry {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-mnsregistry";
  prefix "mnsregist3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the MNSRegistry Information Object
    Class (IOC) that is part of the Generic Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the Generic Network Resource Model (NRM).";
  reference "3GPP TS 28.623 Generic Network Resource Model (NRM)";

  revision 2023-09-29 { reference CR0277; }
  revision 2023-09-17 { reference CR0270 ; } 
  revision 2023-09-09 { reference CR0242; }
  revision 2023-07-25 { reference CR00252; }
  revision 2021-11-23 { reference "S5-216090"; }
  revision 2021-10-18 { reference "S5-215263"; }
  revision 2021-08-29 { reference "Initial revision, S5-214388"; }
  
  grouping MnsInfoGrp {
    description "Represents the MnsInfo IOC.";
    leaf mnsLabel {
      description "Human-readable name of management service.";
      mandatory true;
      type string;
    }
    
    leaf mnsType {
      description "Type of management service.";
      type enumeration {
         enum ProvMnS;
         enum FaultSupervisionMnS;
         enum StreamingDataReportingMnS;
         enum FileDataReportingMnS;
      }
    }
    
    leaf mnsVersion {
      description "Version of management service.";
      type string;
    }    
    
    leaf mnsAddress {
      description "Addressing information for Management Service operations.";
      mandatory true;
      type string;
    }    
    
    leaf-list mnsScope {
      description "List of the managed object instances that can be accessed
        using the MnS. If a complete SubNetwork can be accessed using the MnS,
        this attribute may contain the DN of the SubNetwork instead of the
        DNs of the individual managed entities within the SubNetwork.  If a 
        complete ManagedElement can be accessed using the MnS, this attribute 
        may contain the DN of the ManagedElement instead of the DNs of the 
        individual managed entities within the ManagedElement.";
        DNs of the individual managed entities within the SubNetwork.";
      min-elements 1;
      type types3gpp:DistinguishedName;
    }
  }
  
  augment "/subnet3gpp:SubNetwork" {
    list MNSRegistry {
      description "Represents the MNSRegistry IOC.
        The IOC is instantiated by the system.";
      uses top3gpp:Top_Grp;
      key id;
      max-elements 1;

      list MnsInfo {
      list MNSInfo {
        description "This IOC represents an available Management Service (MnS)
          and provides the data required to support its discovery.
          It is name-contained by MnsRegistry.

          This specification does not specify how 'MnsInfo' objects are 
          created and maintained.
          
          This information is used by the consumer to discover the producers
          of specific Management Services and to derive the addresses of the
          Management Service.

          Attributes mnsLabel, mnsType, and mnsVersion are used to describe
          the Management Service.

          Attribute mnsAddress is used to provide addressing information for
          the Management Service operations.

          Attribute mnsScope is used to provide information about the
          management scope of the Management Service. The management scope is
          defined as the set of managed object instances that can be accessed
          using the Management Service.";

        key id;
        uses top3gpp:Top_Grp;
        container attributes {
          uses MnsInfoGrp;
        }
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 45 ***
*** START OF CHANGE 46 ***
*** yang-models/_3gpp-common-subnetwork.yang ***
<CODE BEGINS>
module _3gpp-common-subnetwork {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-subnetwork";
  prefix "subnet3gpp";
    
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-measurements { prefix meas3gpp; }
  import _3gpp-common-subscription-control { prefix subscr3gpp; }
  import _3gpp-common-fm { prefix fm3gpp; }
  import _3gpp-common-trace { prefix trace3gpp; }
  import ietf-yang-schema-mount { prefix yangmnt; }
  import _3gpp-common-files { prefix files3gpp; }
  import _3gpp-5gc-nrm-configurable5qiset { prefix fiveqi3gpp; }
  import _3gpp-5gc-nrm-configurable5qiset { prefix conf5QIs3gpp; }
  
  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
    
  description "Defines basic SubNetwork which will be augmented by other IOCs
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "Defines basic SubNetwork which will be augmented by other IOCs";
  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions
      
      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)
      
      3GPP TS 28.620 
      Umbrella Information Model (UIM)";
  
  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2022-07-26 { reference CR-0180 ; }
  revision 2021-01-16 { reference "CR-0120"; }  
  revision 2020-08-06 { reference "CR-0102"; }  
  revision 2020-06-08 { reference "CR-0092"; }  
  revision 2020-05-08 {
    reference "S5-203316";
  }

    
  revision 2020-03-11 { 
    description "Added KPIs and corrections";
    reference "S5-201365, S5-201581, SP-200229";
  }

  revision 2020-02-24 {
    reference "S5-201365";
  }

  revision 2019-06-17 {
    reference "Initial revision";
  }

  feature Configurable5QISetUnderSubNetwork {
    description "The Configurable5QISet shall be contained under
    Subnetwork";
  }

  feature FilesUnderSubNetwork {
    description "Files shall be contained under Subnetwork";
  feature Configurable5qisetUnderSubNetwork {
    description "The Configurable5qiset shall be contained under SubNetwork";
  }
  
  feature ExternalsUnderSubNetwork {
    description "Classes representing external entities like EUtranFrequency, 
      ExternalGNBCUCPFunction, ExternalENBFunction 
      are contained under a Subnetwork list/class.";
  }
  
  feature MeasurementsUnderSubNetwork {
    description "The MeasurementSubtree shall be contained under SubNetwork";
  }
  
  feature SubscriptionControlUnderSubNetwork {
    description "The SubscriptionControlSubtree shall be contained under
      SubNetwork";
  }

  feature FmUnderSubNetwork {
    description "The FmSubtree shall be contained under SubNetwork";
  }
  
  feature TraceUnderSubNetwork {
    description "The TraceSubtree shall be contained under SubNetwork";
  }
  
  feature DESManagementFunction {
    description "Class representing Distributed SON or Domain-Centralized SON
      Energy Saving feature. The DESManagementFunction shall be contained under
      SubNetwork.";
  }
 
  feature DMROFunction {
    description "Class representing D-SON function of MRO feature. The
      DMROFunction shall be contained under SubNetwork.";
  }
  
  feature DRACHOptimizationFunction {
    description "Class representing D-SON function of RACH optimization feature.
      The DRACHOptimizationFunction shall be contained under SubNetwork.";
  }
  
  feature DPCIConfigurationFunction {
    description "Class representing Distributed SON or Domain-Centralized SON
      function of PCI configuration feature. The DPCIConfigurationFunction shall
      be contained under SubNetwork.";
  }
  
  feature CPCIConfigurationFunction {
    description "Class representing Cross Domain-Centralized SON function of PCI
      configuration feature. The CPCIConfigurationFunction shall be contained
      under SubNetwork.";
  }
  
  feature CESManagementFunction {
    description "Class representing Cross Domain-Centralized SON Energy Saving
      feature. The CESManagementFunction shall be contained under SubNetwork.";
  }

  grouping Domain_Grp {
    description "A domain is a partition of instances of managed entities 
      such that : 
      -  the group represents a topological structure which describes the 
      potential for connectivity
      -  Subject to common administration
      -  With common characteristics";
    
    leaf dnPrefix {
      type types3gpp:DistinguishedName;
      reference "Annex C of 32.300 ";
    }
    
    leaf userLabel {
        type string;
        description "A user-friendly (and user assignable) name of this object.";
    }
    
    leaf userDefinedNetworkType {
      type string;
      description "Textual information indicating network type, e.g. 'UTRAN'.";
    }    
  }

  grouping SubNetworkGrp {
    uses Domain_Grp;
    uses meas3gpp:SupportedPerfMetricGroupGrp;

      
    leaf-list setOfMcc {
      description "Set of Mobile Country Code (MCC). 
        The MCC uniquely identifies the country of domicile 
        of the mobile subscriber. MCC is part of the IMSI (3GPP TS 23.003)

        This list contains all the MCC values in subordinate object 
        instances to this SubNetwork instance.

        See clause 2.3 of 3GPP TS 23.003 for MCC allocation principles.

        It shall be supported if there is more than one value in setOfMcc 
        of the SubNetwork. Otherwise the support is optional.";            
      type types3gpp:Mcc;
    }

    leaf priorityLabel {
      mandatory true;
      type uint32;
    }
    
    uses meas3gpp:SupportedPerfMetricGroupGrp;

    leaf-list supportedTraceMetrics {
      type string;
      config false;
      description "List of trace metrics. When this attribute is contained in 
        a managed object it defines the trace metrics supported for this 
        object and all descendant objects.

        Trace metrics include trace messages, MDT measurements 
        (Immediate MDT, Logged MDT, Logged MBSFN MDT), RLF and RCEF reports, 
        see TS 32.422. Trace metrics are identified with their metric 
        identifier. The metric identifier is constructed as defined 
        in clause 10 of TS 32.422.";
    }
  }    

  list SubNetwork {
    key id;
    description "Represents a set of managed entities";

    uses top3gpp:Top_Grp;
    container attributes {    
      uses SubNetworkGrp;
      leaf-list parents {
        description "Reference to all containg SubNetwork instances 
          in strict order from the root subnetwork down to the immediate 
          parent subnetwork.
          If subnetworks form a containment hierarchy this is 
          modeled using references between the child SubNetwork and the parent 
          SubNetworks. 
          This reference MUST NOT be present for the top level SubNetwork and 
          MUST be present for other SubNetworks.";
        type leafref {
          path "../../../SubNetwork/id";  
        } 
      }
      
      leaf-list containedChildren{
        description "Reference to all directly contained SubNetwork instances.
          If subnetworks form a containment hierarchy this is 
          modeled using references between the child SubNetwork and the parent 
          SubNetwork.";
        type leafref {
          path "../../../SubNetwork/id";  
        } 
      }
    }
        
    uses meas3gpp:MeasurementSubtree {
      if-feature MeasurementsUnderSubNetwork;
    }

    uses subscr3gpp:SubscriptionControlSubtree {
      if-feature SubscriptionControlUnderSubNetwork;
    }

    uses fm3gpp:FmSubtree {
      if-feature FmUnderSubNetwork;
    }
    
    uses trace3gpp:TraceSubtree {
      if-feature TraceUnderSubNetwork;
    }
    
    uses files3gpp:FilesSubtree {
      if-feature FilesUnderSubNetwork;
    }  

    uses fiveqi3gpp:Configurable5QISetSubtree {
      if-feature Configurable5QISetUnderSubNetwork;
    uses conf5QIs3gpp:Configurable5QISetSubtree {
      if-feature Configurable5qisetUnderSubNetwork;
    }

    yangmnt:mount-point children-of-SubNetwork {
      description "Mountpoint for ManagedElement";
      reference "RFC8528 YANG Schema Mount";
    }
    
    // augment external parts here
  }
}
<CODE ENDS>
*** END OF CHANGE 46 ***
*** START OF CHANGE 47 ***
*** yang-models/_3gpp-common-subscription-control.yang ***
<CODE BEGINS>
module _3gpp-common-subscription-control {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-subscription-control";
  prefix "subscr3gpp";
    
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
    
  description "Defines IOCs for subscription and heartbeat control.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "Defines IOCs for subscription and heartbeat control.";
  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions
      3GPP TS 28.623";
  
  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2023-08-11 { reference "CR-0259"; }
  revision 2022-10-31 { reference CR-0195;   }
  revision 2021-01-16 { reference "CR-0120"; }  
  revision 2020-08-26 { reference "CR-0106"; }
  revision 2019-11-29 { reference "S5-197648 S5-197647 S5-197829 S5-197828"; }

  grouping NtfSubscriptionControlGrp {
    description "Attributes of a specific notification subscription";
    
    leaf notificationRecipientAddress {
      type string;
      mandatory true;
    }
    
    leaf-list notificationTypes {
      type string;
      description "Defines the types of notifications that are candidates 
        for being forwarded to the notification recipient.
        If the notificationFilter attribute is not supported or not present 
        all candidate notifications types are forwarded to the notification; 
        discriminated by notificationFilter attribute.";
    }

    list scope {
      key "scopeType";
      min-elements 1;
      max-elements 1;
      description "Describes which object instances are selected with 
        respect to a base object instance.";
      
      leaf scopeType { 
        type enumeration {
          enum BASE_ONLY;
          enum BASE_ALL;
          enum BASE_NTH_LEVEL;
          enum BASE_SUBTREE;
        }
        description "If the optional scopeLevel parameter is not supported 
          or absent, allowed values of scopeType are BASE_ONLY and BASE_ALL.

          The value BASE_ONLY indicates only the base object is selected.
          The value BASE_ALL indicates the base object and all of its 
          subordinate objects (incl. the leaf objects) are selected.

          If the scopeLevel parameter is supported and present, allowed 
          values of scopeType are BASE_ALL, BASE_ONLY, BASE_NTH_LEVEL 
          and BASE_SUBTREE.

          The value BASE_NTH_LEVEL indicates all objects on the level, 
          which is specified by the scopeLevel parameter, below the base 
          object are selected. The base object is at scopeLevel zero.
          The value BASE_SUBTREE indicates the base object and all of its 
          subordinate objects down to and including the objects on the level, 
          which is specified by the scopeLevel parameter, are selected. 
          The base object is at scopeLevel zero.";
      }
      
      leaf scopeLevel {
        when '../scopeType = "BASE_NTH_LEVEL" or ../scopeType = "BASE_SUBTREE"';
        type uint16; 
        mandatory true;
        description "See description of scopeType.";
      }
    }

    leaf notificationFilter {
      type string;
      description "Defines a filter to be applied to candidate notifications 
        identified by the notificationTypes attribute. 
        If notificationFilter is present, only notifications that pass the 
        filter criteria are forwarded to the notification recipient; all other 
        notifications are discarded.
        The filter can be applied to any field of a notification.";
    }
  }
  
  grouping HeartbeatControlGrp {
   description "Attributes of HeartbeatControl.";
    
    leaf heartbeatNtfPeriod {
      type uint32;
      mandatory true;
      units seconds;
      description "Specifies the periodicity of heartbeat notification emission. 
        The value of zero has the special meaning of stopping the heartbeat 
        notification emission.";
    }
    
    leaf triggerHeartbeatNtf {
      type boolean;
      default false;
      description "Setting this attribute to 'true' triggers an immediate 
        additional heartbeat notification emission. Setting the value to 
        'false' has no observable result.

        The periodicity of notifyHeartbeat emission is not changed.
        
        After triggering the heartbeat the system SHALL set the value 
        back to false.";
      yext3gpp:notNotifyable;
    }
  }
  
  grouping SubscriptionControlSubtree {
    description "Contains notification subscription related classes. 
      Should be used in all classes (or classes inheriting from) 
      - SubNetwork
      - ManagedElement
      
      If some YAM wants to augment these classes/list/groupings they must 
      augment all user classes!";

    list NtfSubscriptionControl {
      description "A NtfSubscriptionControl instance represents the 
        notification subscription of a particular notification recipient.
        The scope attribute is used to select managed object instances. 
        The base object instance of the scope is the object instance 
        name-containing the NtfSubscriptionControl instance. 
        The notifications related to the selected managed object instances 
        are candidates to be sent to the address specified by the 
        notificationRecipientAddress attribute.
        The notificationType attribute and notificationFilter attribute 
        allow MnS consumers to exercise control over which candidate 
        notifications are sent to the notificationRecipientAddress.
        If the notificationType attribute is supported and present, its 
        value identifies the 
        types of notifications that are candidate to be sent to the 
        notificationRecipientAddress. If the notificationType attribute is 
        not supported or not present, all types of notifications are 
        candidate to be sent to notificationRecipientAddress.
        If supported, the notificationFilter attribute defines a filter that 
        is applied to the set of candidate notifications. Only candidate 
        notifications that pass the filter criteria are sent to the 
        notificationRecipientAddress. If the notificationFilter attribute is 
        not supported all candidate notificatios are sent to the 
        notificationRecipientAddress.
        To receive notifications, a MnS consumer has to create 
        NtfSubscriptionControl object instancess on the MnS producer. 
        A MnS consumer can create a subscription for another MnS consumer 
        since it is not required the notificationRecipientAddress be his own 
        address.
        When a MnS consumer does not wish to receive notifications any more 
        the MnS consumer shall delete the corresponding NtfSubscriptionControl 
        instance.
        Creation and deletion of NtfSubscriptionControl instances by MnS 
        consumers is optional; when not supported, the NtfSubscriptionControl 
        instances may be created and deleted by the system or be
        pre-installed.";
        
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NtfSubscriptionControlGrp;
      }
      
      list HeartbeatControl {
        description "MnS consumers (i.e. notification recipients) use heartbeat
          notifications to monitor the communication channels between themselves 
          and MnS producers configured to emit notifications.

          A HeartbeatControl instance allows controlling the emission of
          heartbeat notifications by MnS producers. The recipients of heartbeat
          notifications are specified by the notificationRecipientAddress
          attribute of the NtfSubscriptionControl instance containing the
          HeartbeatControl instance.

          Note that the MnS consumer managing the HeartbeatControl instance
          and the MnS consumer receiving the heartbeat notifications may not be
          the same.

          As a pre-condition for the emission of heartbeat notifications, a
          HeartbeatControl instance needs to be created. Creation of an instance
          with an initial non-zero value of the heartbeatNtfPeriod attribute
          triggers an immediate heartbeat notification emission. Creation of an
          instance with an initial zero value of the heartbeatPeriod attribute
          does not trigger an emission of a heartbeat notification. Deletion of
          an instance does not trigger an emission of a heartbeat notification.

          Once the instance is created, heartbeat notifications are emitted with
          a periodicity defined by the value of the heartbeatNtfPeriod
          attribute. No heartbeat notifications are emitted if the value is
          equal to zero. Setting a zero value to a non zero value, or a non zero
          value to a different non zero value, triggers an immediate heartbeat
          notification, that is the base for the new heartbeat period. Setting a
          non zero value to a zero value stops emitting heartbeats immediately;
          no final heartbeat notification is sent.

          Creation and deletion of HeartbeatControl instances by MnS Consumers
          is optional; when not supported, the HeartbeatControl instances may be
          created and deleted by the system or be pre-installed. 

          Whether and when to emit heartbeat notifications is controlled by
          HeartbeatControl. Subscription for heartbeat is not supported via the
          NtfSubscriptionControl.";

        max-elements 1;
        key id;
        uses top3gpp:Top_Grp;
        
        container attributes {
          uses HeartbeatControlGrp;
        }
      }
    }
  } 
}
<CODE ENDS>
*** END OF CHANGE 47 ***
*** START OF CHANGE 48 ***
*** yang-models/_3gpp-common-top.yang ***
<CODE BEGINS>
module _3gpp-common-top {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-common-top;
  prefix top3gpp;
  
  organization "3gpp SA5";
  description "The model defines a YANG mapping of the top level 
    information classes used for management of 5G networks and 
    network slicing.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    network slicing.";
  reference 
    "3GPP TS 28.622 
    Generic Network Resource Model (NRM)
    Integration Reference Point (IRP);
    Information Service (IS)
    
    3GPP TS 28.620 
    Umbrella Information Model (UIM)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2019-06-17 {
    description "Initial revision";
  }
  
  grouping Top_Grp {
    description "Abstract class supplying a naming attribute";
    reference "3GPP TS 28.620";

    leaf id {
      type string;
      description "Key leaf (namingAttribute) for a class/list.
        Should be used as a key leaf for lists representing 
        stage 2 classes.";
      reference "3GPP TS 32.300 Name convention for managed objects";    
    }    
  }  
}
<CODE ENDS>
*** END OF CHANGE 48 ***
*** START OF CHANGE 49 ***
*** yang-models/_3gpp-common-trace.yang ***
<CODE BEGINS>
module _3gpp-common-trace {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-trace";
  prefix "trace3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types {prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }
  import ietf-inet-types { prefix inet; }
  import _3gpp-common-files { prefix files3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";

  description "Trace handling
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "Trace handling";

  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions

      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2023-07-25 { reference CR00252; }
  revision 2023-02-17 { reference "CR-0232"; }
  revision 2023-02-15 { reference "CR-0236"; }
  revision 2022-04-27 { reference "CR-0159"; }
  revision 2021-10-18 { reference "CR-0139"; }
  revision 2021-07-22 { reference "CR-0137"; }
  revision 2021-01-25 { reference "CR-0122"; }
  revision 2020-11-16 { reference "CR-0117"; }
  revision 2020-08-06 { reference "CR-0102"; }

  feature FilesUnderTraceJob {
    description "Files shall be contained under TraceJob";
  }
  
  grouping TraceReference {
    leaf mcc {
      mandatory true;
      type types3gpp:Mcc;
    }
    leaf mnc {
      mandatory true;
      type types3gpp:Mnc;
    }
    leaf traceId {
      mandatory true;
      type int64;
    }
  }

  grouping TraceJobGrp {
    leaf jobType {
      type enumeration {
        enum IMMEDIATE_MDT_ONLY;
        enum LOGGED_MDT_ONLY;
        enum TRACE_ONLY;
        enum IMMEDIATE_MDT_AND_TRACE;
        enum RLF_REPORT_ONLY;
        enum RCEF_REPORT_ONLY;
        enum LOGGED_MBSFN_MDT;
      }
      default TRACE_ONLY;
      description "Specifies the MDT mode and it specifies also whether the
        TraceJob represents only MDT, Logged MBSFN MDT, Trace or a combined
        Trace and MDT job. The attribute is applicable for Trace, MDT, RCEF and
        RLF reporting.";
      reference "Clause 5.9a of 3GPP TS 32.422 for additional details on the
        allowed values.";
    }

    list listOfInterfaces {
      key idx;
      must 'count(MSCServerInterfaces)+count(MGWInterfaces)+count(RNCInterfaces)'
        +'+count(SGSNInterfaces)+count(GGSNInterfaces)+count(S-CSCFInterfaces)'
        +'+count(P-CSCFInterfaces)+count(I-CSCFInterfaces)+count(MRFCInterfaces)'
        +'+count(MGCFInterfaces)+count(IBCFInterfaces)+count(E-CSCFInterfaces)'
        +'+count(BGCFInterfaces)+count(ASInterfaces)+count(HSSInterfaces)'
        +'+count(EIRInterfaces)+count(BM-SCInterfaces)+count(MMEInterfaces)'
        +'+count(SGWInterfaces)+count(PDN_GWInterfaces)+count(eNBInterfaces)'
        +'+count(en-gNBInterfaces)+count(AMFInterfaces)+count(AUSFInterfaces)'
        +'+count(NEFInterfaces)+count(NRFInterfaces)+count(NSSFInterfaces)'
        +'+count(PCFInterfaces)+count(SMFInterfaces)+count(SMSFInterfaces)'
        +'+count(UDMInterfaces)+count(UPFInterfaces)+count(ng-eNBInterfaces)'
        +'+count(gNB-CU-CPInterfaces)+count(gNB-CU-UPInterfaces)'
        +'+count(gNB-DUInterfaces)';

      description "Specifies the interfaces that need to be traced in the given
        ManagedEntityFunction.The attribute is applicable only for Trace. In
        case this attribute is not used, it carries a null semantic.";
      reference "Clause 5.5 of 3GPP TS 32.422 for additional details on the
        allowed values.";

      leaf idx { type uint32 ; }

      leaf-list MSCServerInterfaces {
        type enumeration {
          enum A ;
          enum Iu-CS ;
          enum Mc ;
          enum MAP-G ;
          enum MAP-B ;
          enum MAP-E ;
          enum MAP-F ;
          enum MAP-D ;
          enum MAP-C ;
          enum CAP ;
        }
      }
      leaf-list MGWInterfaces {
        type enumeration {
          enum Mc ;
          enum Nb-UP ;
          enum Iu-UP ;
        }
      }
      leaf-list RNCInterfaces {
        type enumeration {
          enum Iu-CS ;
          enum Iu-PS ;
          enum Iur ;
          enum Iub ;
          enum Uu ;
        }
      }
      leaf-list SGSNInterfaces {
        type enumeration {
          enum Gb ;
          enum Iu-PS ;
          enum Gn ;
          enum MAP-Gr ;
          enum MAP-Gd ;
          enum MAP-Gf ;
          enum Ge ;
          enum Gs ;
          enum S6d ;
          enum S4 ;
          enum S3 ;
          enum S13 ;
        }
      }
      leaf-list GGSNInterfaces {
        type enumeration {
          enum Gn ;
          enum Gi ;
          enum Gmb ;
        }
      }
      leaf-list S-CSCFInterfaces {
        type enumeration {
          enum Mw ;
          enum Mg ;
          enum Mr ;
          enum Mi ;
        }
      }
      leaf-list P-CSCFInterfaces {
        type enumeration {
          enum Gm ;
          enum Mw ;
        }
      }
      leaf-list I-CSCFInterfaces {
        type enumeration {
          enum Cx ;
          enum Dx ;
          enum Mg ;
          enum Mw ;
        }
      }
      leaf-list MRFCInterfaces {
        type enumeration {
          enum Mp ;
          enum Mr ;
        }
      }
      leaf-list MGCFInterfaces {
        type enumeration {
          enum Mg ;
          enum Mj ;
          enum Mn ;
        }
      }
      leaf-list IBCFInterfaces {
        type enumeration {
          enum Ix ;
          enum Mx ;
        }
      }
      leaf-list E-CSCFInterfaces {
        type enumeration {
          enum Mw ;
          enum Ml ;
          enum Mm ;
          enum Mi-Mg ;
        }
      }
      leaf-list BGCFInterfaces {
        type enumeration {
          enum Mi ;
          enum Mj ;
          enum Mk ;
        }
      }
      leaf-list ASInterfaces {
        type enumeration {
          enum Dh ;
          enum Sh ;
          enum ISC ;
          enum Ut ;
        }
      }
      leaf-list HSSInterfaces {
        type enumeration {
          enum MAP-C ;
          enum MAP-D ;
          enum Gc ;
          enum Gr ;
          enum Cx ;
          enum S6d ;
          enum S6a ;
          enum Sh ;
        }
      }
      leaf-list EIRInterfaces {
        type enumeration {
          enum MAP-F ;
          enum S13 ;
          enum MAP-Gf ;
        }
      }
      leaf-list BM-SCInterfaces {
        type enumeration {
          enum Gmb ;
        }
      }
      leaf-list MMEInterfaces {
        type enumeration {
          enum S1-MME ;
          enum S3 ;
          enum S6a ;
          enum S10 ;
          enum S11 ;
          enum S13 ;
        }
      }
      leaf-list SGWInterfaces {
        type enumeration {
          enum S4 ;
          enum S5 ;
          enum S8 ;
          enum S11 ;
          enum Gxc ;
        }
      }
      leaf-list PDN_GWInterfaces {
        type enumeration {
          enum S2a ;
          enum S2b ;
          enum S2c ;
          enum S5 ;
          enum S6b ;
          enum Gx ;
          enum S8 ;
          enum SGi ;
        }
      }
      leaf-list eNBInterfaces {
        type enumeration {
          enum S1-MME ;
          enum X2 ;
        }
      }
      leaf-list en-gNBInterfaces {
        type enumeration {
          enum S1-MME ;
          enum X2 ;
          enum Uu ;
          enum F1-C ;
          enum E1 ;
        }
      }
      leaf-list AMFInterfaces {
        type enumeration {
          enum N1 ;
          enum N2 ;
          enum N8 ;
          enum N11 ;
          enum N12 ;
          enum N14 ;
          enum N15 ;
          enum N20 ;
          enum N22 ;
          enum N26 ;
        }
      }
      leaf-list AUSFInterfaces {
        type enumeration {
          enum N12 ;
          enum N13 ;
        }
      }
      leaf-list NEFInterfaces {
        type enumeration {
          enum N29 ;
          enum N30 ;
          enum N33 ;
        }
      }
      leaf-list NRFInterfaces {
        type enumeration {
          enum N27 ;
        }
      }
      leaf-list NSSFInterfaces {
        type enumeration {
          enum N22 ;
          enum N31 ;
        }
      }
      leaf-list PCFInterfaces {
        type enumeration {
          enum N5 ;
          enum N7 ;
          enum N15 ;
        }
      }
      leaf-list SMFInterfaces {
        type enumeration {
          enum N4 ;
          enum N7 ;
          enum N10 ;
          enum N11 ;
          enum S5-C ;
        }
      }
      leaf-list SMSFInterfaces {
        type enumeration {
          enum N20 ;
          enum N21 ;
        }
      }
      leaf-list UDMInterfaces {
        type enumeration {
          enum N8 ;
          enum N10 ;
          enum N13 ;
          enum N21 ;
        }
      }
      leaf-list UPFInterfaces {
        type enumeration {
          enum N4 ;
        }
      }
      leaf-list ng-eNBInterfaces {
        type enumeration {
          enum NG-C ;
          enum Xn-C ;
          enum Uu ;
        }
      }
      leaf-list gNB-CU-CPInterfaces {
        type enumeration {
          enum NG-C ;
          enum Xn-C ;
          enum Uu ;
          enum F1-C ;
          enum E1 ;
          enum X2-C ;
        }
      }
      leaf-list gNB-CU-UPInterfaces {
        type enumeration {
          enum E1 ;
        }
      }
      leaf-list gNB-DUInterfaces {
        type enumeration {
          enum F1-C ;
      }
    }
    }

    leaf-list listOfNETypes {
      type enumeration {
        enum MSC_SERVER;
        enum SGSN;
        enum MGW;
        enum GGSN;
        enum RNC;
        enum BM_SC;
        enum MME;
        enum SGW;
        enum PGW;
        enum ENB;
        enum EN_GNB;
        enum GNB_CU_CP;
        enum GNB_CU_UP;
        enum GNB_DU;
      }
      description "Specifies in which type of ManagedFunction the trace should
        be activated. The attribute is applicable only for Trace with
        Signalling Based Trace activation. In case this attribute is not used,
        it carries a null semantic";
      reference "Clause 5.4 of 3GPP TS 32.422 for additional details on the
        allowed values";
    }

    list pLMNTarget {
      key "mcc mnc";
      description "Specifies which PLMN that the subscriber of the session to
        be recorded uses as selected PLMN. PLMN Target might differ from the
        PLMN specified in the Trace Reference";
      reference "Clause 5.9b of 3GPP TS 32.422";
      
      uses types3gpp:PLMNId;
    }

    leaf traceReportingConsumerUri {
      when '../traceReportingFormat  = "STREAMING"';
      type inet:uri;
      description "URI of the Streaming Trace data reporting MnS consumer
        (a.k.a. streaming target).
        This attribute shall be present if file based trace data reporting is
        supported and traceReportingFormat set to 'file based' or when
        jobType is set to Logged MDT or Logged MBSFN MDT.";
      reference "Clause 5.9 of 3GPP TS 32.422";
    }

    leaf traceCollectionEntityIPAddress {
      when '../traceReportingFormat  = "FILE_BASED" or '
        +'../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type union {
        type inet:uri;
        type inet:ip-address;
      }
      mandatory true;
      description "Specifies the address of the Trace Collection Entity when
        the attribute traceReportingFormat is configured for the file-based
        reporting. The attribute is applicable for both Trace and MDT.";
      reference "Clause 5.9 of 3GPP TS 32.422";
    }

    leaf traceDepth {
      when '../jobType = "TRACE_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type enumeration  {
        enum MINIMUM;
        enum MEDIUM;
        enum MAXIMUM;
        enum VENDORMINIMUM;
        enum VENDORMEDIUM;
        enum VENDORMAXIMUM;
      }
      default MAXIMUM;
      description "Specifies how detailed information should be recorded in the
        Network Element. The Trace Depth is a paremeter for Trace Session level,
        i.e., the Trace Depth is the same for all of the NEs to be traced in
        the same Trace Session.
        The attribute is applicable only for Trace, otherwise it carries a null
        semantic.";
      reference "Clause 5.3 of 3GPP TS 32.422";
    }

    list traceReference {
      uses TraceReference;
      key "mcc mnc traceId";
      max-elements 1;
      description "A globally unique identifier, which uniquely identifies the
        Trace Session that is created by the TraceJob.
        In case of shared network, it is the MCC and MNC of the Participating
        Operator that request the trace session that shall be provided.
        The attribute is applicable for both Trace and MDT.";
    }

    leaf jobId {
      type string;
      description "Identifier of a TraceJob";
      yext3gpp:inVariant;
    }
    
    leaf traceReportingFormat {
      type enumeration {
        enum FILE_BASED;
        enum STREAMING;
      }
      default FILE_BASED;
      description "Specifies the trace reporting format - streaming trace
        reporting or file-based trace reporting";
      reference "3GPP TS 32.422 clause 5.11";
    }
    list traceTarget {
      key "targetIdType targetIdValue";
      max-elements 1;

      leaf targetIdType {
        type enumeration {
          enum IMSI;
          enum IMEI;
          enum IMEISV;
          enum PUBLIC_ID;
          enum UTRAN_CELL;
          enum E_UTRAN_CELL;
          enum NG_RAN_CELL;
          enum ENB;
          enum RNC;
          enum GNB;
          enum SUPI;
        }
      }

      leaf targetIdValue {
        type string;
      }

      description "Specifies the target object of the Trace and MDT. The
        attribute is applicable for both Trace and MDT. This attribute
        includes the ID type of the target as an enumeration and the ID value.

        The traceTarget shall be public ID in case of a Management Based
        Activation is done to an ScscfFunction. The traceTarget shall be
        cell only in case of the UTRAN cell traffic trace function.

        The traceTarget shall be E-UtranCell only in case of E-UTRAN cell
        traffic trace function.The traceTarget shall be either IMSI or
        IMEI(SV) if the Trace Session is activated to any of the following
        ManagedEntity(ies):
        - HssFunction
        - MscServerFunction
        - SgsnFunction
        - GgsnFunction
        - BmscFunction
        - RncFunction
        - MmeFunction

        The traceTarget shall be IMSI if the Trace Session is activated to a
        ManagedEntity playing a role of ServinGWFunction.

        In case of signaling based Trace/MDT, the traceTarget attribute shall 
        be able to carry (IMSI or IMEI(SV)or SUPI), the MDTAreaScope attribute 
        shall be able to carry a list of (cell or E-UtranCell or NRCellDU or 
        TA/LA/RA).

        In case of management based Immediate MDT, the traceTarget attribute
        shall be null value, the MDTAreaScope attribute shall carry a list of
        (Utrancell or E-UtranCell or NRCellDU).

        In case of management based Logged MDT, the traceTarget attribute
        shall carry an eBs or a RNC or gNBs. The Logged MDT should be initiated 
        on the specified eNB or RNC or gNB in traceTarget. The MDTAreaScope 
        attribute shall carry a list of (Utrancell or E-UtranCell or NRCellDU or 
        TA/LA/RA).

        In case of RLF reporting, or RCEF reporting,  the traceTarget 
        attribute shall be null value, the MDTAreaScope attribute shall carry 
        one or list of eNBs/gNBs";
      reference "3GPP TS 32.422";
    }

    leaf triggeringEvents {
    leaf triggeringEvent {
      when '../jobType = "TRACE_ONLY" or ' +
        '../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type string ;
      mandatory true;
      description "Specifies the triggering event parameter of the trace session.
        The attribute is applicable only for Trace. In case this attribute is
        not used, it carries a null semantic.";
      reference "Clause 5.1 of 3GPP TS 32.422";
    }

    leaf MDTAnonymizationOfData {
      when ../MDTAreaScope ;
      type enumeration {
        enum NO_IDENTITY;
        enum TAC_OF_IMEI;
      }
      default NO_IDENTITY;
      description "Specifies level of MDT anonymization.";
      reference "3GPP TS 32.422 clause 5.10.12.";
    }

    list MDTAreaConfigurationForNeighCell {
      when '../jobType = "LOGGED_MDT_ONLY"';
      key "idx";
      min-elements 1;
      leaf idx { type uint32 ; }

      description "It specifies the area for which UE is requested to perform
        measurement logging for neighbour cells which have list of frequencies.
        If it is not configured, the UE shall perform measurement logging for
        all the neighbour cells.

        Applicable only to NR Logged MDT.";
      reference "3GPP TS 32.422 clause 5.10.26.";

      leaf frequency {
        type string;
      }

      leaf cell {
        type string;
      }
    }

    leaf-list MDTAreaScope {
      type string;
      description "specifies MDT area scope when activates an MDT job.

      For RLF and RCEF reporting it specifies the eNB or list of eNBs where the
      RLF or RCEF reports should be collected.


      List of cells/TA/LA/RA for signaling based MDT or management based Logged
      MDT.

      List of cells for management based Immediate MDT.

      Cell, TA, LA, RA are mutually exclusive.

      One or list of eNBs for RLF and RCEFreporting";
      reference "Clause 5.10.2 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodRrmLte {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "250|500|1000|2000|3000|4000|6000|8000|12000|16000|20000|"
          +"24000|28000|32000|64000";
      }
      units milliseconds;
      description "Specifies the collection period for collecting RRM configured
        measurement samples for M2, M3 in LTE. The attribute is applicable only
        for Immediate MDT. In case this attribute is not used, it carries a
        null semantic.";
      reference "Clause 5.10.20 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodM6Lte {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|2048|5120|10240";
      }
      units milliseconds;
      description "Specifies the collection period for the Packet Delay 
        measurement (M6) for MDT taken by the eNB. The attribute is applicable 
        only for Immediate MDT. In case this attribute is not used, 
        it carries a null semantic.";
      reference "Clause 5.10.32 of  TS 32.422 ";
    }
    
    leaf MDTCollectionPeriodM7Lte {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint16 {
        range 1..60 ;
      }
      description "It specifies the collection period for the Data Volume (M6) 
        and Throughput measurements (M7) for UMTS MDT taken by RNC. The 
        attribute is applicable only for Immediate MDT. In case this attribute 
        is not used, it carries a null semantic.";
      reference "Clause 5.10.22 of  TS 32.422 .";
    }
    
    leaf MDTCollectionPeriodRrmUmts {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|1280|2048|2560|5120|"
          +"10240|60000";
      }
      units milliseconds;
      description "Specifies the collection period for collecting RRM configured
        measurement samples for M3, M4, M5 in UMTS. The attribute is applicable
        only for Immediate MDT. In case this attribute is not used, it carries
        a null semantic";
      reference "Clause 5.10.21 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodRrmNR {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        + ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|2048|5120|10240|60000";
      }
      units milliseconds;
      description "Specifies the collection period for collecting RRM 
        configured measurement samples for M4, M5 in NR. The attribute is 
        applicable only for Immediate MDT. In case this attribute is not 
        used, it carries a null semantic.";
      reference "Clause 5.10.30 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodM6NR {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        + ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type enumeration {
        enum 120ms;
        enum 240ms;
        enum 480ms;
        enum 640ms;
        enum 1024ms;
        enum 2048ms;
        enum 5120ms;
        enum 10240ms;
        enum 20480ms;
        enum 40960ms;
        enum 1min;
        enum 6min;
        enum 12min;
        enum 30min;
      }
      description "It specifies the collection period for the Packet Delay 
        measurement (M6) for NR MDT taken by the gNB. The attribute is 
        applicable only for Immediate MDT. In case this attribute is not used, 
        it carries a null semantic.";
      reference "clause 5.10.34 of  TS 32.422";
    }
    
    leaf MDTCollectionPeriodM7NR {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        + ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1..60";
      }
      description "It specifies the collection period for the Packet Loss Rate 
        measurement (M7) for NR MDT taken by the gNB. The attribute is 
        applicable only for Immediate MDT. In case this attribute is not used, 
        it carries a null semantic.";    
      reference "clause 5.10.35 of  TS 32.422";
    }
    
    leaf MDTEventListForTriggeredMeasurement {
      when '../jobType = "LOGGED_MDT_ONLY"';
      type enumeration {
        enum OUT_OF_COVERAGE ;
        enum A2_EVENT ;
      }
      mandatory true;
      description "Specifies event types for event triggered measurement in the
        case of logged NR MDT.  Each trace session may configure at most one
        event. The UE shall perform logging of measurements only upon certain
        condition being fulfilled:
        - Out of coverage.
        - A2 event.";
      reference "Clause 5.10.28 of 3GPP TS 32.422";
    }

    leaf MDTEventThreshold {
      type int64;
      description "Specifies the threshold which should trigger the reporting
        in case A2 event reporting in LTE or 1F/1l event in UMTS. The attribute
        is applicable only for Immediate MDT and when reportingTrigger is
        configured for A2 event in LTE or 1F event or 1l event in UMTS. In
        case this attribute is not used, it carries a null semantic.";
      reference "Clauses 5.10.7 and 5.10.7a of 3GPP TS 32.422";
    }

    leaf MDTListOfMeasurements {
      when '../jobType = "IMMEDIATE_MDT_ONLY"';
      type int64;
      mandatory true;
      description "It specifies the UE measurements that shall be collected in
        an Immediate MDT job. The attribute is applicable only for Immediate MDT.
        In case this attribute is not used, it carries a null semantic.";
      reference "3GPP TS 32.422 clause 5.10.3";
    }

    leaf MDTLoggingDuration {
      when '../jobType = "LOGGED_MDT_ONLY" or' 
        + ' ../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "600|1200|2400|3600|5400|7200";
      }
      units seconds;
      mandatory true;
      description "Specifies how long the MDT configuration is valid at the
        UE in case of Logged MDT. The attribute is applicable only for
        Logged MDT and Logged MBSFN MDT. In case this attribute is not used, it
        carries a null semantic.";
      reference "5.10.9 of 3GPP TS 32.422";
    }

    leaf MDTLoggingInterval {
      when '../jobType = "LOGGED_MDT_ONLY" or' 
        + ' ../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "1280|2560|5120|10240|20480|"
          +"30720|40960|61440";
      }
      units milliseconds;
      mandatory true;
      description "Specifies the periodicty for Logged MDT. The attribute is
        applicable only for Logged MDT and Logged MBSFN MDT. In case this
        attribute is not used, it carries a null semantic";
      reference "5.10.8 of 3GPP TS 32.422";
    }

    leaf MDTLoggingEventThreshold {
      when '../jobType = "LOGGED_MDT_ONLY" or' 
        + ' ../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "0..127";
      }
      description "It specifies the threshold which should trigger 
        the reporting in case of event based reporting of logged NR MDT. 
        The attribute is applicable only for Logged MDT and when MDTReportType 
        is configured for event triggered reporting and when 
        MDTEventListForTriggeredMeasurement is configured for L1 event. 
        In case this attribute is not used, it carries a null semantic.";
      reference "clause 5.10.36 of TS 32.422";
    }
    
    leaf MDTLoggedHysteresis {
      when '../jobType = "LOGGED_MDT_ONLY" or '
         + '../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "0..30";
      }
      description "It specifies the hysteresis used within the entry and leave 
        condition of the L1 event based reporting of logged NR MDT. 
        The attribute is applicable only for Logged MDT, when MDTReportType 
        is configured for event triggered reporting and when 
        MDTEventListForTriggeredMeasurement is configured for L1 event. 
        In case this attribute is not used, it carries a null semantic.";
      reference "clause 5.10.37 of TS 32.422";
    }
    
    leaf MDTLoggedTimeToTrigger {
      when '../jobType = "LOGGED_MDT_ONLY" or '
          + '../jobType = "LOGGED_MBSFN_MDT"';
      type int32 ;
      description "It specifies the threshold which should trigger 
        the reporting in case of event based reporting of logged NR MDT. 
        The attribute is applicable only for Logged MDT, when MDTReportType 
        is configured for event triggered reporting and when 
        MDTEventListForTriggeredMeasurement is configured for L1 event. 
        In case this attribute is not used, it carries a null semantic.";
      reference "clauses 5.10.38 of TS 32.422";
    }
    
    leaf-list MDTMBSFNAreaList {
      when '../jobType = "LOGGED_MBSFN_MDT"';
      type string;
      min-elements 1;
      max-elements 8;
      description "The MBSFN Area consists of a MBSFN Area ID and Carrier
        Frequency (EARFCN). The target MBSFN area List can have up to 8 entries.
        This parameter is applicable only if the job type is Logged MBSFN MDT.";
      reference "5.10.25 of 3GPP TS 32.422";
    }

    leaf MDTMeasurementPeriodLTE {
          when '../jobType = "IMMEDIATE_MDT_ONLY"'
            +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|1280|2048|2560|5120|"
          +"10240|60000";
      }
      units milliseconds;
      mandatory true;
      description "It specifies the measurement period for the Data Volume and
        Scheduled IP throughput measurements for MDT taken by the eNB.
        The attribute is applicable only for Immediate MDT. In case this
        attribute is not used, it carries a null semantic.";
      reference "Clause 5.10.23 of 3GPP TS 32.422";
    }

    leaf MDTMeasurementPeriodUMTS {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  'or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "250|500|1000|2000|3000|4000|6000|8000|12000|16000|20000|"
          +"24000|28000|32000|64000";
      }
      units milliseconds;
      mandatory true;
      description "It specifies the measurement period for the Data Volume and
        Throughput measurements for MDT taken by RNC.
        The attribute is applicable only for Immediate MDT. In case this
        attribute is not used, it carries a null semantic.";
      reference "Clause 5.10.22 of 3GPP TS 32.422";
    }

    leaf MDTMeasurementQuantity {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint64 ;
      mandatory true;
      description "It specifies the measurements that are collected in an MDT
        job for a UMTS MDT configured for event triggered reporting.";
      reference "Clause 5.10.15 of 3GPP TS 32.422";
    }

    leaf MDTM4ThresholdUmts {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint16 {
        range 0..31 ;
      }        
      description "It specifies the threshold which should trigger 
        the reporting in case of event-triggered periodic reporting for M4 
        (UE power headroom measurement) in UMTS. In case this attribute is 
        not used, it carries a null semantic.";
        reference "3GPP TS 32.422 clause 5.10.A";
    }
    
    list MDTPLMList {
      when '../jobType = "LOGGED_MDT_ONLY"';
      key "mcc mnc";
      uses types3gpp:PLMNId;
      min-elements 1;
      max-elements 16;
      description "It indicates the PLMNs where measurement collection, status
        indication and log reporting is allowed.";
      reference "Clause 5.10.24 of 3GPP TS 32.422";
    }

    leaf MDTPositioningMethod {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type enumeration {
        enum GNSS;
        enum E_CELL_ID;
      }
      mandatory true;
      description "It specifies what positioning method should be used in the
        MDT job.";
      reference "Clause 5.10.19 of 3GPP TS 32.422";
    }

    leaf MDTReportAmount {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' and ../MDTReportingTrigger = "PERIODICAL"';
      type union {
        type uint32 {
          range "1|4|8|16|32|64" ;
        }
        type enumeration {
          enum INFINITY;
        }
      }
      mandatory true;
      description "It specifies the number of measurement reports that shall be
        taken for periodic reporting while the UE is in connected.
        The attribute is applicable only for Immediate MDT and when
        MDTReportingTrigger is configured for periodical measurements. In
        case this attribute is not used, it carries a null semantic.";
      reference "Clause 5.10.6 of 3GPP TS 32.422";
    }

    leaf MDTReportingTrigger {
      when '../jobType = "IMMEDIATE_MDT_ONLY"';
      type enumeration {
        enum PERIODICAL;
        enum A2_FOR_LTE;
        enum 1F_FOR_UMTS;
        enum 1I_FOR_UMTS_MCPS_TDD;
        enum A2_TRIGGERED_PERIODIC_FOR_LTE;
        enum ALL_CONFIGURED_RRM_FOR_LTE;
        enum ALL_CONFIGURED_RRM_FOR_UMTS;
      }
      description "It specifies whether periodic or event based measurements
        should be collected.
        The attribute is applicable only for Immediate MDT and when the
        MDTListOfMeasurements is configured for M1 (for both UMTS and LTE)
        or M2 (only for UMTS). In case this attribute is not used, it carries
        a null semantic.";
      reference "Clause 5.10.4 of 3GPP TS 32.422";
    }

    leaf MDTReportInterval {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' and ../MDTReportingTrigger = "PERIODICAL"';
      type uint32 {
        range "120|240|250|480|500|640|1000|1024|2000|2048|3000|4000|"
          +"5120|6000|8000|10240|12000|16000|20000|"
          +"24000|28000|32000|60000|64000|"
          +"360000|720000|1800000|3600000";
      }
      units milliseconds;
      mandatory true;
      description "It specifies the interval between the periodical measurements
        that shall be taken when the UE is in connected mode.
        The attribute is applicable only for Immediate MDT and when
        MDTReportingTrigger is configured for periodical measurements. In case
        this attribute is not used, it carries a null semantic.";
      reference "5.10.5 of 3GPP TS 32.422";
    }

    leaf MDTReportType {
      when '../jobType = "LOGGED_MDT_ONLY"';
      type enumeration {
        enum PERIODICAL;
        enum EVENT_TRIGGERED;
      }
      mandatory true;
      description "It specifies report type for logged NR MDT";
      reference "Clause 5.10.27 of 3GPP TS 32.422";
    }

    leaf MDTSensorInformation {
      type bits {
        bit BAROMETRIC_PRESSURE;
        bit UE_SPEED;
        bit UE_ORIENTATION;
      }
      default "";
      description "It specifies which sensor information shall be included in
        logged NR MDT and immediate NR MDT measurement if they are available.
        The following sensor measurement can be included or excluded for 
        the UE.";
      reference "Clause 5.10.29 of 3GPP TS 32.422";
    }

    leaf MDTTraceCollectionEntityID {
      when '../jobType = "LOGGED_MDT_ONLY" or ' 
        + '../jobType = "LOGGED_MBSFN_MDT"';
      type uint8;
      mandatory true;
      description "It specifies the TCE Id which is sent to the UE in 
        Logged MDT.";
      reference "Clause 5.10.11 of 3GPP TS 32.422";
    }
  }

  grouping TraceSubtree {
    description "Contains classes that manage Tracing.
      Should be used in all  classes (or classes inheriting from)
      - SubNnetwork
      - ManagedElement
      - ManagedFunction

      If a YANG module wants to augment these classes/list/groupings they must
      augment all user classes!";

    list TraceJob {
      description "Represents the Trace Control and Configuration parameters of a
        particular Trace Job (see TS 32.421 and TS 32.422 for details).
        It can be name-contained by SubNetwork, ManagedElement, ManagedFunction 
        or NetworkSliceSubnet.

        To activate Trace Jobs, a MnS consumer has to create TraceJob object
        instances on the MnS producer. A MnS consumer can activate a Trace Job
        for another MnS consumer since it is not required the value of
        traceCollectionEntityAddress or streamingTraceConsumerUri to be his
        own.

        When a MnS consumer wishes to deactivate a Trace Job, the MnS consumer
        shall delete the corresponding TraceJob instance.

        For details of management Trace Job activation/deactivation see clause
        4.1.1.1.2 of TS 32.422.
        
        The attribute traceReference specifies a globally unique ID and 
        identifies a Trace session. One Trace Session may be activated to 
        multiple Network Elements. The traceReference is populated by the 
        consumer that makes the request for a Trace Session.

        The attribute tjJobType specifies the kind of data to collect. 
        Dependent on the selected type various parameters shall be available.
        The attributes tjJobType, tjTraceReference, 
        tjTraceCollectionEntityAddress and tjTraceReportingFormat are 
        mandatory for all job types. If streaming reporting is selected 
        for tjTraceReportingFormat, tjStreamingTraceConsumerURI shall be 
        present additionally. The attribute tjPLMNTarget shall be present 
        if trace activation method is management based.

        For the different job types the attributes are differentiated as follows:
        - In case of TRACE_ONLY additionally the following attributes shall be 
        available: listOfNeTypes, traceDepth, traceTarget and 
        triggeringEvent.

        For this case the optional attribute listOfInterfaces allows to 
        specify the interfaces to be recorded.

        - In case of IMMEDIATE_MDT_ONLY additionally the following attributes 
        shall be available:
          - traceTarget
          - MDTAnonymizationOfData, 
          - MDTListOfMeasurements, 
          - MDTCollectionPeriodRrmUmts (conditional for M3, M4 and M5 in UMTS),
          - MDTMeasurementPeriodUMTS (conditional for M6 and M7 in UMTS),
          - MDTCollectionPeriodRrmLte (conditional for M2 and M3 in LTE), 
          - MDTMeasurementPeriodLTE (conditional for M4 and M5 in LTE),
          - MDTCollectionPeriodM6Lte (conditional for M6 in LTE), 
          - MDTCollectionPeriodM7Lte (conditional for M7 in LTE),
          - MDTCollectionPeriodRrmNR (conditional for M4 and M5 in NR), 
          - MDTCollectionPeriodM6NR (conditional for M6 in NR), 
          - MDTCollectionPeriodM7NR (conditional for M7 in NR), 
          - MDTReportInterval (conditional for M1 in LTE or NR and M1/M2 in 
            UMTS), 
          - MDTReportAmount (conditional for M1 in LTE or NR and M1/M2 in 
            UMTS), 
          - MDTReportingTrigger (conditional for M1 in LTE or NR and M1/M2 in 
            UMTS), 
          - MDTEventThreshold (conditional for A2 event reporting or A2 event 
            triggered periodic reporting), 
          - MDTMeasurementQuantity (conditional for 1F event reporting). 

        For this case the optional attribute MDTAreaScope allows to specify 
        the area in terms of cells or Tracking Area/Routing Area/Location area 
        where the MDT data collection shall take place and the optional 
        attributes MDTPositioningMethod, MDTSensorInformation allow to 
        specify the positioning methods to use or the sensor information to 
        include.

        - In case of IMMEDIATE_MDT_AND_TRACE both additional attributes of 
        TRACE_ONLY and IMMEDIATE_MDT_ONLY shall apply.

        - In case of LOGGED_MDT_ONLY additionally the following attributes 
        shall be available: traceTarget, MDTAnonymizationOfData, 
        MDTTraceCollectionEntityID, MDTLoggingInterval, 
        MDTLoggingDuration, MDTReportType, 
        MDTEventListForTriggeredMeasurements.

        For this case the optional attribute MDTAreaScope allows to specify 
        the area in terms of cells or Tracking Area/Routing Area/Location area 
        where the MDT data collection shall take place, the optional attribute 
        MDTPLMNList allows to specify the PLMNs where measurement collection, 
        status indication and log reporting is allowed, the optional attribute 
        MDTAreaConfigurationForNeighCell allows to specify the area for 
        which UE is requested to perform measurements logging for neighbour 
        cells which have list of frequencies and the optional attribute 
        MDTSensorInformation allows to specify the sensor information to 
        include.

        - In case of RLF_REPORT_ONLY and RCEF_REPORT_ONLY additionally the 
        attribute traceTarget shall be available, the optional attribute 
        MDTAreaScope allows to specify the eNB or list of eNBs or gNB or 
        list of gNBs where the reports should be collected.

        - In case of LOGGED_MBSFN_MDT additionally the following attributes 
        shall be available: MDTAnonymizationOfData, MDTLoggingInterval, 
        MDTLoggingDuration, MDTMBSFNAreaList.
        
        Creation and deletion of TraceJob instances by MnS consumers is optional;
        when not supported, the TraceJob instances may be created and deleted by
        the system or be pre-installed.";

      key id;
      uses top3gpp:Top_Grp ;
      container attributes {
        uses TraceJobGrp ;
      }
      uses files3gpp:FilesSubtree {
        if-feature FilesUnderTraceJob;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 49 ***
*** START OF CHANGE 50 ***
*** yang-models/_3gpp-common-yang-extensions.yang ***
<CODE BEGINS>
module _3gpp-common-yang-extensions {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-common-yang-extensions ;
  prefix yext3gpp ;

  organization "3GPP SA5";
  description "The module defines YANG extensions needed 
    3GPP YANG modeling.

    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.
    Copyright (c) 2019 3GPP. All rights reserved.

    Extensions MUST be defined with the following structure in the
    description statement:
        - What is this statement.
        - Newline,
        - This statement can be a substatement of the xxx statements with
        cardinality x..y.
        - This statement can have the following substatements with
        cardinality x..y.
        - Newline
        - Is changing this statement an editorial, BC(backwards compatible) 
        or NBC(non-BC) change?
        - Newline.
        - The argument its meaning and type. Preferably use YANG types and
          constraints to define the argument's type.

    Any extension statement can be added with a
    deviation/deviate add statement. In this case the restriction about
    the parent statement of the extension SHALL be evaluated based on the
    target of the deviation statement.

    Support for this module does not mean that a YANG server implements
    support for each of these extensions.
    Implementers of each specific module using an extensions MUST check
    if the server implements support for the used extension.
    Note: modules use many extensions which individual
    implementations MAY or MAY NOT support.
    If support for an extension is missing the extension statement needs
    individual handling or it SHOULD be removed from the module using
    the extension e.g. with a deviation.
          ";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2022-10-31 { reference CR-0195;   }
  revision 2019-06-23 { reference "Initial version";   }

  extension notNotifyable {
    description
      "Indicates that data change notifications shall not be sent 
      for this attribute. If the extension is not present and other 
      conditions are fulfilled data change notification should be sent.
      If a list or container already has the notNotifyable 
      extension, that is also valid for all contained data nodes.

      The statement MUST only be a substatement of a leaf, leaf-list, list,
      container statement that is contained within the 'attributes' 
      container of an IOC and that represents an attribute or sub-parts of 
      an attribute .
      
      Zero or one notNotifyable statement is allowed per parent statement.
      NO substatements are allowed.
            
      Adding this statement is an NBC change, removing it is BC.";
  }

  extension inVariant {
    description
      "Indicates that the value for the data node can only be set when the list 
      data node representing the containing object(MOI) is created.
      The above statement in YANG terms means, that the value for the data 
      node can only be set when the list entry that is the parent of the 
      restricted node's ancestor container named 'attributes' is being created. 
      To change the value after that, the mentioned 
      list data node must be deleted and recreated with the restricted data node
      "Indicates that the value for the data node can only be set when its
      parent data node is being created. To change the value after that, the
      parent data node must be deleted and recreated with the data node
      having the new value.

      If a list or container already has the inVariant 
      extension, that is also valid for all contained data nodes.

      It is unnecessary to use and MUST NOT be used for key leafs.

      The statement MUST only be a substatement of a leaf, leaf-list, list 
      statement that is config=true.
      statements that is config=true.
      Zero or one inVariant statement is allowed per parent statement.
      NO substatements are allowed.
            
      Adding this statement is an NBC change, removing it is BC.";
  }

  extension initial-value {
    description "Specifies a value that the system will set for a leaf
      leaf-list if a value is not specified for it when its parent list
      or container is created. The value has no effect in any other
      modification e.g. changing or removing the value.

      The description statement of the parent statement SHOULD contain
      the label 'Initial-value: ' followed by the text from the argument.

      The statement MUST only be a substatement of a leaf or leaf-list.
      The statement MUST NOT be present if the leaf or the leaf-list 
      has a default statement or the type used for the data node 
      has a default value.
      The statement MUST NOT be used for config=false data or in an 
      action, rpc or notification.
      Zero or one initial-value statements are allowed for a leaf parent
      statement. Zero or more initial-value statements are allowed for a
      leaf-list parent statement. If the leaf-list is ordered-by user, the
      initial values are stored in the order they appear in the YANG definition.
      NO substatements are allowed.

      Always consider using a YANG-default statement instead.

      Modification of the initial-value is a non-backwards-compatible change.

      The argument specifies a single initial value for a leaf or leaf-list.
      The value MUST be part of the valuespace of the leaf/leaf-list.
      It follows the same rules as the argument of the default statement.";

    argument "initial-value";
  }
}
<CODE ENDS>
*** END OF CHANGE 50 ***
*** START OF CHANGE 51 ***
*** yang-models/_3gpp-common-yang-types.yang ***
<CODE BEGINS>
module _3gpp-common-yang-types {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-yang-types";
  prefix "types3gpp";
  
  import ietf-inet-types { prefix inet; }
  import ietf-yang-types { prefix yang; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "The model defines a YANG mapping of the top level 
    information classes used for management of 5G networks and 
    network slicing.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    network slicing.";
  reference "3GPP TS 28.623";

  revision 2023-09-17 { reference CR-0270 ; } 
  revision 2023-08-09 { reference CR-0265; }
  revision 2023-05-09 { reference CR-0249; }
  revision 2022-11-03 { reference "CR-0193"; }
  revision 2022-10-31 { reference CR-0195;   }
  revision 2022-07-26 { reference CR-0180 ; }
  revision 2022-02-09 { reference "CR-0144"; }
  revision 2021-11-01 { reference "CR-0141"; }
  
  revision 2021-09-30 {
    description "Added Longitude, Latitude, TenthOfDegrees, OnOff.";
    reference "CR-0138";
  }

  revision 2020-11-06 {
    description "Removed incorrect S-NSSAI definitions.";
    reference "CR-0118";
  }

  revision 2020-03-10 {
    description "Removed faulty when statements.";
    reference "SP-200229";
  }
 
  revision 2019-10-25 {
    description "Added ManagedNFProfile.";
    reference "S5-194457";
  }

  revision 2019-10-16 {
    description "Added SAP and usageState.";
    reference "S5-193518";
  }

  revision 2019-06-23 {
    reference  "Initial version.";
  }

  typedef EnabledDisabled {
    type enumeration {
      enum DISABLED ;
      enum ENABLED ;
    }
  }
  
  grouping nameValuePair {
    leaf name { type string; }
    leaf value { type string; }
  }
  
  grouping ProcessMonitor {
    description "Provides attributes to monitor the progress of processes 
      with specific purpose and limited lifetime running on MnS producers. 
      It may be used as data type for dedicated progress monitor attributes 
      when specifying the management representation of these processes. 
      The attributes in this clause are defined in a generic way. 
      For some attributes specialisations may be provided when specifying a 
      concrete process representation.

      If a management operation on some IOCs triggers an associated 
      asynchronous process (whose progress shall be monitored), this should 
      also result in creating an attribute named 'processMonitor' (of type 
      'ProcessMonitor') in these IOC(s). The processMonitor attribute may be 
      accompanied by use-case specific additional data items.

      The progress of the process is described by the 'status' and 
      'progressPercentage' attributes. Additional textual qualifications for 
      the 'status' attribute may be provided by the 'progressStateInfo' and 
      'resultStateInfo' attributes.

      When the process is instantiated, the 'status' is set to 'NOT_RUNNING' 
      and the 'progressPercentage' to '0'. The MnS producer decides when to 
      start executing the process and to transition into the 'RUNNING' state. 
      This time is captured in the 'startTime' attribute. Alternatively, the 
      process may start to execute directly upon its instantiation. One 
      alternative must be selected when using this data type.

      During the 'RUNNING' state the 'progressPercentage' attribute may be 
      repeatedly updated. The exact semantic of this attribute is subject to 
      further specialisation. The 'progressInfo' attribute may be used to 
      provide additional textual information in the 'NOT_RUNNING', 'CANCELLING' 
      and 'RUNNING' states. Further specialisation of 
      'progressStateInfo' may be provided where this data type is 
      used.

      Upon successful completion of the process, the 'status' attribute is set 
      to 'FINISHED', the 'progressPercentage' to 100%. The time is captured in 
      the 'endTime' attribute. Additional textual information may be provided 
      in the 'resultStateInfo' attribute. The type of 
      'resultStateInfo' in this data type definition is 'String'. 
      Further specialisation of 'resultStateInfo' may be provided 
      where this data type is used.

      In case the process fails to complete successfully, the 'status' 
      attribute is set to 'FAILED' or 'PARTIALLY_FAILED', the current value of 
      'progressPercentage' is frozen, and the time captured in 'endTime'. The 
      'resultStateInfo' specifies the reason for the failure. 
      Specific failure reasons may be specified where the data type defined in 
      this clause is used. The exact semantic of failure may be subject for 
      further specialisation as well.

      In case the process is cancelled, the 'status' attribute is first set to 
      'CANCELLING' and when the process is really cancelled then to 'CANCELLED'. 
      The transition to 'CANCELLED' is captured in the 'endTime' attribute. 
      The value of 'progressPercentage' is frozen. Additional textual 
      information may be provided in the 'resultStateInfo' attribute.

      The 'resultStateInfo' attribute is provided only for additional textual 
      qualification of the states 'FINISHED', 'FAILED', 'PARTIALLY_FAILED' or 
      'CANCELLED'. It shall not be used for making the outcome, that the 
      process may produce in case of success, available.

      The process may have to be completed within a certain time after its 
      creation, for example because required data may not be available any 
      more after a certain time, or the process outcome is needed until a 
      certain time and when not provided by this time is not needed any more. 
      The time until the MnS producer automatically cancels the process is 
      indicated by the 'timer' attribute.";
      
    leaf id {
      type string;
      mandatory true;
      description "Id of the process. It is unique within a single 
        multivalue attribute of type ProcessMonitor.";
    }
    
    leaf status { 
      type enumeration {
        enum NOT_STARTED ;
        enum RUNNING ;
        enum CANCELLING ;
        enum FINISHED ;
        enum FAILED ;
        enum PARTIALLY_FAILED ;
        enum CANCELLED ;
      }
      config false;
      default  RUNNING;
      description "Represents the status of the associated process, 
        whether it fails, succeeds etc. 
        It does not represent the returned values of a successfully finished 
        process. ";
    }

    leaf progressPercentage {
      type uint8 {
        range 0..100;
      }
      config false;
      description "Progress of the associated process as percentage";
    }

    leaf-list progressStateInfo {
      type string;
      config false;
      description "Additional textual qualification of the states 
        'NOT_STARTED', 'CANCELLING' and 'RUNNING'.

        For specific processes, specific well-defined strings (e.g. string 
        patterns or enums) may be defined as a specialisation.";
    }

    leaf resultStateInfo {
      type string;
      config false;
      description "Additional textual qualification of the states 
        'FINISHED', 'FAILED', 'PARTIALLY_FAILED and 'CANCELLED'. 
        For example, in the 'FAILED' or 'PARTIALLY_FAILED' state this 
        attribute may be used to provide error reasons.

        This attribute shall not be used to make the outcome of the process 
        available for retrieval, if any. For this purpose, dedicated 
        attributes shall be specified when specifying the representation of 
        a specific process.

        For specific processes, specific well-defined strings (e.g. string 
        patterns or enums) may be defined as a specialisation.";
    }

    leaf startTime {
      type yang:date-and-time;
      config false;
      description "Start time of the associated process, i.e. the time when the 
        status changed from 'NOT_STARTED' to 'RUNNING'.";
    }

    leaf endTime {
      type yang:date-and-time;
      config false;
      description "Date and time when status changed to 'SUCCESS', 'CANCELLED', 
        'FAILED' or 'PARTIALLY_FAILED'. 

        If the time is in the future, it is the estimated time 
        the process will end.";
    }

    leaf timer {
      type uint32;
      units minutes;
      description "Time until the associated process is automatically cancelled.
        If set, the system decreases the timer with time. When it reaches zero 
        the cancellation of the associated process is initiated by the 
        MnS_Producer. 
        If not set, there is no time limit for the process.
        
        Once the timer is set, the consumer can not change it anymore. 
        If the consumer has not set the timer the MnS Producer may set it.";
      yext3gpp:notNotifyable;
    }
  }
  
  typedef TenthOfDegrees { 
    type uint16 { 
      range 0..3600; 
    }
    units "0.1 degrees";
    description "A single integral value corresponding to an angle in degrees 
      between 0 and 360 with a resolution of 0.1 degrees.";
  }

  typedef Latitude {
    type decimal64 {
      fraction-digits 4;
      range "-90.0000..+90.0000"; 
    }
    description "Latitude values";
  }

  typedef Longitude {
    type decimal64 {
      fraction-digits 4;
      range "-180.0000..+180.0000"; 
    }
    description "Longitude values";
  }

  typedef OnOff {
    type enumeration {
      enum ON;
      enum OFF;
    }
  }
  
  // grouping ManagedNFProfile will be removed as it is 
  //  being moved to _3gpp-5gc-nrm-nfprofile
  grouping ManagedNFProfile {
    description "Defines profile for managed NF";
    reference "3GPP TS 23.501";
    
    leaf idx { type uint32 ; }
    
    leaf nfInstanceID {
      config false;
      mandatory true;
      type yang:uuid ;
      description "This parameter defines profile for managed NF. 
        The format of the NF Instance ID shall be a 
        Universally Unique Identifier (UUID) version 4, 
        as described in IETF RFC 4122 " ;
      yext3gpp:inVariant;
    }
    
    leaf-list nfType {
      config false;
      min-elements 1;
      type NfType;
      description "Type of the Network Function" ;
    }
    
    leaf hostAddr {
      mandatory true;
      type inet:host ;
      description "Host address of a NF";
    }
    
    leaf authzInfo {
      type string ;
      description "This parameter defines NF Specific Service authorization 
        information. It shall include the NF type (s) and NF realms/origins 
        allowed to consume NF Service(s) of NF Service Producer.";
      reference "See TS 23.501" ;
    }
    
    leaf location {
      type string ;
      description "Information about the location of the NF instance 
        (e.g. geographic location, data center) defined by operator";
      reference "TS 29.510" ;
    }
    
    leaf capacity {
      mandatory true;
      type uint16 ;
      description "This parameter defines static capacity information 
        in the range of 0-65535, expressed as a weight relative to other 
        NF instances of the same type; if capacity is also present in the 
        nfServiceList parameters, those will have precedence over this value.";
      reference "TS 29.510" ;
    }
      
    leaf nFSrvGroupId {
      type string ;
      description "This parameter defines identity of the group that is 
        served by the NF instance.
        May be config false or true depending on the ManagedFunction. 
        Config=true for Udrinfo. Config=false for UdmInfo and AusfInfo. 
        Shall be present if ../nfType = UDM or AUSF or UDR. ";
      reference "TS 29.510" ;
    }
    
    leaf-list supportedDataSetIds {
      type enumeration {
        enum SUBSCRIPTION;
        enum POLICY;
        enum EXPOSURE;
        enum APPLICATION;
      }
      description "List of supported data sets in the UDR instance. 
        May be present if ../nfType = UDR";
      reference "TS 29.510" ;
    }
    
    leaf-list smfServingAreas {
      type string ;
      description "Defines the SMF service area(s) the UPF can serve. 
        Shall be present if ../nfType = UPF";
      reference "TS 29.510" ;
    }
    
    leaf priority {
      type uint16;
      description "This parameter defines Priority (relative to other NFs 
        of the same type) in the range of 0-65535, to be used for NF selection; 
        lower values indicate a higher priority. If priority is also present 
        in the nfServiceList parameters, those will have precedence over 
        this value. Shall be present if ../nfType = AMF ";
      reference "TS 29.510" ;
    }
  }
  
  typedef usageState {
    type enumeration {
      enum IDLE;
      enum ACTIVE;
      enum BUSY;
    }
    description "It describes whether or not the resource is actively in 
      use at a specific instant, and if so, whether or not it has spare 
      capacity for additional users at that instant. The value is READ-ONLY.";
    reference "ITU T Recommendation X.731";
  }
  
  grouping SAP {
    leaf host {
      type inet:host;
      mandatory true;
    }
    leaf port {
      type inet:port-number;
      mandatory true;
    }
    description "Service access point.";
    reference "TS 28.622";
  }
  
  typedef Mcc {
    description "The mobile country code consists of three decimal digits, 
      The first digit of the mobile country code identifies the geographic 
      region (the digits 1 and 8 are not used):";
    type string {
      pattern '[02-79][0-9][0-9]';
    }
    reference "3GPP TS 23.003 subclause 2.2 and 12.1";
  }

  typedef Mnc {
    description "The mobile network code consists of two or three 
      decimal digits (for example: MNC of 001 is not the same as MNC of 01)";
    type string {
      pattern '[0-9][0-9][0-9]|[0-9][0-9]';
    }
    reference "3GPP TS 23.003 subclause 2.2 and 12.1";
  }

  grouping PLMNId {
    leaf mcc {
      mandatory true;
      type Mcc;
    }
    leaf mnc {
      mandatory true;
      type Mnc;
    }
    reference "TS 23.658";
  }
  
  typedef Nci {
    description "NR Cell Identity. The NCI shall be of fixed length of 36 bits 
      and shall be coded using full hexadecimal representation. 
      The exact coding of the NCI is the responsibility of each PLMN operator";
    reference "TS 23.003";
    type union {
      type string {
        length 36;
        pattern '[01]+';
      }
      type string {
        length 9;
        pattern '[a-fA-F0-9]*';
      }
    }
  }
    
  typedef OperationalState {
    reference "3GPP TS 28.625 and ITU-T X.731";
    type enumeration {
      enum DISABLED {
        value 0;
        description "The resource is totally inoperable.";
      }

      enum ENABLED {
        value 1;
        description "The resource is partially or fully operable.";
      }

    }
  }
  
  typedef BasicAdministrativeState {
    reference "3GPP TS 28.625 and ITU-T X.731";
    type enumeration {
      enum LOCKED {
        value 0;
        description "The resource is administratively prohibited from performing
                 services for its users.";
      }

      enum UNLOCKED {
        value 1;
        description "The resource is administratively permitted to perform
          services for its users. This is independent of its inherent
          operability.";
      }
    }
  }
  
  typedef AdministrativeState {
    reference "3GPP TS 28.625 and ITU-T X.731";
    type enumeration {
      enum LOCKED {
        value 0;
        description "The resource is administratively prohibited from performing
                 services for its users.";
      }

      enum UNLOCKED {
        value 1;
        description "The resource is administratively permitted to perform
          services for its users. This is independent of its inherent
          operability.";
      }

      enum SHUTTINGDOWN {
        value 2;
        description "Use of the resource is administratively permitted to
          existing instances of use only. While the system remains in
          the shutting down state the manager or the managed element 
          may at any time cause the resource to transition to the 
          locked state.";
      }
    }
  }
  
  typedef AvailabilityStatus {
      type enumeration {
          enum IN_TEST;
          enum FAILED;                           
          enum POWER_OFF;                           
          enum OFF_LINE;                           
          enum OFF_DUTY;                           
          enum DEPENDENCY;                           
          enum DEGRADED;                           
          enum NOT_INSTALLED;                           
          enum LOG_FULL;                           
       }
  }
  
  typedef CellState {
      type enumeration {
        enum IDLE;
        enum INACTIVE;              
        enum ACTIVE;              
     }
  }

  typedef Nrpci {
    type uint32;
    description "Physical Cell Identity (PCI) of the NR cell.";
    reference "TS 36.211 subclause 6.11";
  }

  typedef Tac {
    type int32 {
      range 0..16777215 ;
    }
    description "Tracking Area Code";
    reference "TS 23.003 clause 19.4.2.3";
  }

  typedef AmfRegionId {
    type union { 
      type uint8 ;
      type string {
        length 8;
        pattern '[01]*';
      }
    }
    reference "clause 2.10.1 of 3GPP TS 23.003";
  }

  typedef AmfSetId {
    type union { 
      type uint16 {
        range '0..1023';
      }
      type string {
        length 8;
        pattern '[01]*';
      }
    }
    reference "clause 2.10.1 of 3GPP TS 23.003";
  }

  typedef AmfPointer {
    type union { 
      type uint8 {
        range '0..63';
      }
      type string {
        length 6;
        pattern '[01]*';
      }
    }
    reference "clause 2.10.1 of 3GPP TS 23.003";
  }
        
  grouping AmfIdentifier {        
    leaf amfRegionId {
      type AmfRegionId;
    }
    leaf amfSetId {
      type AmfSetId;
    }
    leaf amfPointer {
      type AmfPointer;
    } 
    description "The AMFI is constructed from an AMF Region ID, 
      an AMF Set ID and an AMF Pointer. 
      The AMF Region ID identifies the region, 
      the AMF Set ID uniquely identifies the AMF Set within the AMF Region, and 
      the AMF Pointer uniquely identifies the AMF within the AMF Set. "; 
  }    

// type definitions especially for core NFs

  typedef NfType {
    type enumeration {
      enum NRF;
      enum UDM;
      enum AMF;
      enum SMF;
      enum AUSF;
      enum NEF;
      enum PCF;
      enum SMSF;
      enum NSSF;
      enum UDR;
      enum LMF;
      enum GMLC;
      enum 5G_EIR;
      enum SEPP;
      enum UPF;
      enum N3IWF;
      enum AF;
      enum UDSF;
      enum BSF;
      enum CHF;
    }          
  }
  
  typedef NotificationType {
    type enumeration {
      enum N1_MESSAGES;
      enum N2_INFORMATION;
      enum LOCATION_NOTIFICATION;
    }      
  }
  
  typedef Load {
    description "Latest known load information of the NF, percentage ";
    type uint8 {
      range 0..100;
    }
  }

  typedef N1MessageClass {
    type enumeration {
      enum 5GMM;
      enum SM;
      enum LPP;
      enum SMS; 
    }      
  }
  
  typedef N2InformationClass {
    type enumeration {
      enum SM;
      enum NRPPA;
      enum PWS;
      enum PWS_BCAL;
      enum PWS_RF;
    }              
  }
  
  grouping DefaultNotificationSubscription {
    
    leaf notificationType {
      type NotificationType;
    }
    
    leaf callbackUri {
      type inet:uri;
    }
    
    leaf n1MessageClass {
      type N1MessageClass;
    }
    
    leaf n2InformationClass {
      type N2InformationClass;
    }    
  }  
        
  grouping Ipv4AddressRange {
  leaf start {
    type inet:ipv4-address;
    }
  leaf end {
    type inet:ipv4-address;
    }    
  }
    
  grouping Ipv6PrefixRange {
  leaf start {
    type inet:ipv6-prefix;
    }
  leaf end {
    type inet:ipv6-prefix;
    }    
  }
     
  typedef NsiId {
    type string;
  }
    
  typedef UeMobilityLevel {
    type enumeration {
      enum STATIONARY;
      enum NOMADIC;
      enum RESTRICTED_MOBILITY;
      enum FULLY_MOBILITY;
    }
  }
      
  typedef ResourceSharingLevel {
      type enumeration {
        enum SHARED;
        enum NOT_SHARED;
      }
  }
      
  typedef TxDirection {
      type enumeration {
        enum DL;
        enum UL;
        enum DL_AND_UL;
      }
  }
      
  grouping AddressWithVlan {
    leaf ipAddress {
      type inet:ip-address;   
    }
    leaf vlanId {
       type uint16;
    }  
  }
  
  /* DistinguishedName pattern is built up based on the 
    EBNF in 32.300 clause 7.3  EBNF of DN String Representation
  
    leaf DN { type string {   //  Same pattern as LocalDN
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?(,[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?)*';      
    } }
  
    leaf fullLocalDN { type string {   // LocalRDN , { RDNSeparator , LocalRDN }    RDNSeparator is a single , no space or \R allowed   Me.mykey=1 allowed
      //  (fullLocalRDN)(,(fullLocalRDN))*
      pattern '(([A-Z][^,=+<>#;\\"\r\n*.]*|([A-Z][^,=+<>#;\\"\r\n*.]*\.[a-z][^,=+<>#;\\"\r\n*.]*))=(([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?))(,(([A-Z][^,=+<>#;\\"\r\n*.]*|([A-Z][^,=+<>#;\\"\r\n*.]*\.[a-z][^,=+<>#;\\"\r\n*.]*))=(([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?)))*';      
    } }
  
    leaf LocalDN { type string {   // LocalRDN , { RDNSeparator , LocalRDN }    RDNSeparator is a single , no space or \R allowed
      //  LocalRDN(,LocalRDN)*
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?(,[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?)*';      
    } }
  
    leaf fullLocalRDN { type string {   // same as fullLocalDNAttributeTypeAndValue
      pattern '([A-Z][^,=+<>#;\\"\r\n*.]*|([A-Z][^,=+<>#;\\"\r\n*.]*\.[a-z][^,=+<>#;\\"\r\n*.]*))=(([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?)';      
    } }
  
    leaf LocalRDN { type string {   // same as LocalDNAttributeTypeAndValue
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?';      
    } }
  
    leaf fullLocalDNAttributeTypeAndValue { type string { // LocalDNAttributeType , AttributeTypeAndValueSeparator , RegularAttributeValue 
      // pattern LocalDNAttributeType=RegularAttributeValue
      pattern '([A-Z][^,=+<>#;\\"\r\n*.]*|([A-Z][^,=+<>#;\\"\r\n*.]*\.[a-z][^,=+<>#;\\"\r\n*.]*))=(([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?)';      
    } }
    
      // limitation: NamesOfClassAndNamingAttributenot supported Me.mykey=1
    leaf LocalDNAttributeTypeAndValue { type string { 
      // ebnf1          LocalDNAttributeType , AttributeTypeAndValueSeparator , RegularAttributeValue
      // ebnf2-limited  NameOfClassWithIdAttribute , AttributeTypeAndValueSeparator , RegularAttributeValue
      // pattern        NameOfClassWithIdAttribute=RegularAttributeValue
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?';      
    } }

    leaf LocalDNAttributeType { type string {   // NameOfClassWithIdAttribute | NamesOfClassAndNamingAttribute  RDNSeparator is a single , no space or \R allowed
      //  NameOfClassWithIdAttribute|NamesOfClassAndNamingAttribute
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*|([A-Z][^,=+<>#;\\"\r\n*.]*\.[a-z][^,=+<>#;\\"\r\n*.]*)';      
    } }

    leaf RegularAttributeValue { type string {       // ( AttributeValueChar – SpaceChar ) , [ { AttributeValueChar } , ( AttributeValueChar – SpaceChar ) ]
      pattern '([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?' ; 
    } }
    
    leaf NamesOfClassAndNamingAttribute  { type string {  // ClassName , ClassNamingAttributeSeparator , NamingAttributeName
      // pattern: ClassName\.NamingAttributeName
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*\.[a-z][^,=+<>#;\\"\r\n*.]*' ; 
    } }
  
    leaf restrictiveClassName { type string {     // 
      pattern '[a-zA-Z][a-zA-Z0-9-_]*' ; 
    } }
  
    leaf ClassName { type string {     // CapitalLetterChar , { LocalDNAttributeTypeChar }
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*' ; 
    } }
  
    leaf NamingAttributeName { type string {   // SmallLetterChar , { LocalDNAttributeTypeChar }
      pattern '[a-z][^,=+<>#;\\"\r\n*.]*' ; 
    } }    
    
  */
  typedef DistinguishedName {    
    type string {
      pattern '[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|'
      + '(\\[a-fA-F0-9]{2}))(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*'
      + '([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?'
      + '(,[A-Z][^,=+<>#;\\"\r\n*.]*=([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2}))'
      + '(([^,=+<>#;\\"\r\n*]|(\\[a-fA-F0-9]{2}))*'
      + '([^,=+<>#;\\"\r\n* ]|(\\[a-fA-F0-9]{2})))?)*';      
    }
    description "Represents the 3GPP standard for DistinguishedName. 
      
      Limitations: 
      - RDNSeparator: don't allow SpaceChar or CarriageReturnChar
      - NullDN: Disallow nullDN that is the same as not providing a DN
      - NamesOfClassAndNamingAttribute format not allowed 
        (eg. ManagedElement.mykey=345436)";
    reference  "3GPP TS 32.300";
  } 
 
  typedef QOffsetRange  {
    type int8 { 
      range "-24 | -22 | -20 | -18 | -16 | -14 | -12 | -10 | -8 | -6 | " +
        " -5 | -4 | -3 | -2 | -1 | 0 | 1 | 2 | 3 | 4 | 5 | 6 | 8 | 10 | " +
        " 12 | 14 | 16 | 18 | 20 | 22 | 24"; 
    }
    units dB;
  }

  grouping ReportingCtrl {
    choice reportingCtrl {
      mandatory true;
      description "
        This choice defines the method for reporting collected performance
        metrics to MnS consumers as well as the parameters for configuring the
        reporting function. It is a choice between the control parameter
        required for the reporting methods, whose presence selects the
        reporting method as follows:

        - When only the fileReportingPeriod attribute is present, the MnS
        producer shall store files on the MnS producer at a location selected
        by the MnS producer and, on condition that an appropriate subscription
        is in place, inform the MnS consumer about the availability of new
        files and the file location using the notifyFileReady notification.
        In case the preparation of a file fails, 'notifyFilePreparationError'
        shall be sent instead.

        - When the 'fileReportingPeriod' and 'notificationRecipientAddress'
        attributes are present, then the MnS producer shall behave like
        described for the case that only the 'fileReportingPeriod' is present.
        In addition, the MnS producer shall create on behalf of the MnS
        consumer a subscription, using 'NtfSubscriptionControl', for the
        notification types 'notifyMOICreation' and 'notifyMOIDeletion' related
        to the 'File' instances that will be produced later. In case an existing
        subscription does already include the 'File' instances to be produced,
        no new subscription shall be created. The
        'notificationRecipientAddress' attribute in the created
        'NtfSubscriptionControl' instance shall be set to the value of the
        'notificationRecipientAddress' in the related 'PerfMetricJob'. This
        feature is called implicit notification subscription, as opposed to the
        case where the MnS consumer creates the subscription (explicit
        notification subscription). When the related 'PerfMetricJob' is
        deleted, the 'NtfSubscriptionControl' instance created due to the
        request for implicit subscription shall be deleted as well.

        - When only the fileReportingPeriod and fileLocation attributes are
        present, the MnS producer shall store the files on a MnS consumer, that
        can be any entity such as a file server, at the location specified by
        fileLocation. No notification is emitted by the MnS producer.

        - When only the streamTarget attribute is present, the MnS producer
        shall stream the data to the location specified by streamTarget.

        For the file-based reporting methods the fileReportingPeriod attribute
        specifies the time window during which collected measurements are
        stored into the same file before the file is closed and a new file is
        opened.";

      case file-based-reporting {
        leaf fileReportingPeriod {
          type uint32 {
            range 1..max;
          }
          units minutes;
          mandatory true;
          description "For the file-based reporting method this is the time
            window during which collected measurements are stored into the same
            file before the file is closed and a new file is opened.
            The time-period must be a multiple of the granularityPeriod.

            Applicable when the file-based reporting method is supported.";
        }
        choice reporting-target {
          case file-target {
            leaf fileLocation {
            type string ;
            description "Applicable and must be present when the file-based
              reporting method is supported, and the files are stored on the MnS
              consumer.";
            }
          }
          case notification-target {
            leaf notificationRecipientAddress {
            type string;
            description "Must be present when the notification-based reporting
              method is supported, and the the files are available as
              notifications for the MnS consumer to subscribe to.";
            }
          }
        description "When netiher fileLocation or notificationRecipientAddress
          are present, the files are stored and available to the MnS consumer
          if the MnS subscribes to the notifyFileReady notification.";
        }
      }

      case stream-based-reporting {
        leaf streamTarget {
          type string;
          mandatory true;
          description "Applicable when stream-based reporting method is
            supported.";
        }
      }

    }
  }
}
<CODE ENDS>
*** END OF CHANGE 51 ***
*** START OF CHANGE 52 ***
*** yang-models/_3gpp-nr-nrm-beam.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-beam {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-beam";
  prefix "beam3gpp";

  import _3gpp-nr-nrm-commonbeamformingfunction { prefix cbeamff3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
  import _3gpp-nr-nrm-nrsectorcarrier { prefix nrsectcarr3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the Beam Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-11-23 {
    description "Initial revision";
    reference "S5-197643";
  }

  typedef BeamType {
    type enumeration {
      enum SSB-BEAM;
    }
  }

  grouping BeamGrp {
    description "Represents the Beam IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf beamIndex {
      description "Index of the beam. ";
      mandatory true;
      type int32;
    }

    leaf beamType {
      description "The type of the beam. ";
      type BeamType;
    }

    leaf beamAzimuth {
      description "The azimuth of a beam transmission, which means the
        horizontal beamforming pointing angle (beam peak direction) in the
        Phi-axis in 1/10th degree resolution. The pointing angle is the
        direction equal to the geometric centre of the half-power contour
        of the beam relative to the reference plane. Zero degree implies
        explicit antenna bearing (boresight). Positive angle implies clockwise
        from the antenna bearing.";
      reference "3GPP TS 38.104, TS 38.901, TS 28.662";
      type int32 { range "-1800..1800"; }
      units "0.1";
    }

    leaf beamTilt {
      description "The tilt of a beam transmission, which means the vertical
        beamforming pointing angle (beam peak direction) in the Theta-axis in
        1/10th degree resolution.
        The pointing angle is the direction equal to the geometric centre of
        the half-power contour of the beam relative to the reference plane.
        Positive value implies downtilt.";
      reference "3GPP TS 38.104, TS 38.901, TS 28.662";
      type int32 { range "-900..900"; }
      units "0.1";
    }



    leaf beamHorizWidth {
      description " The Horizontal beamWidth of a beam transmission, which
        means the horizontal beamforming half-power (3dB down) beamwidth in the
        Phi-axis in 1/10th degree resolution.";
      reference "3GPP TS 38.104, TS 38.901";
      type int32 { range "0..3599"; }
      units "0.1";
    }

    leaf beamVertWidth {
      description " The Vertical beamWidth of a beam transmission, which means
        the vertical beamforming half-power (3dB down) beamwidth in the
        Theta-axis in 1/10th degree resolution.";
      reference "3GPP TS 38.104, TS 38.901";
      type int32 { range "0..1800"; }
      units "0.1";
    }
  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction/"
    + "nrsectcarr3gpp:NRSectorCarrier/cbeamff3gpp:CommonBeamformingFunction" {

    list Beam {
      description "Represents the per-Beam information required for,
        e.g. beam performance management utilizing measurements generated in
        the RAN. Can have spatial attributes of horizontal/azimuth
        (ie: Phi-axis) and vertical/tilt (ie: Theta-axis) beam pointing
        direction and beam width attributes.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses BeamGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 52 ***
*** START OF CHANGE 53 ***
*** yang-models/_3gpp-nr-nrm-bwp.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-bwp {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-bwp";
  prefix "bwp3gpp";

  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the BWP Information Object Class
    (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-11-17 { reference CR-0410 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 { reference "Initial revision"; }

  typedef CyclicPrefix {
    type enumeration {
      enum NORMAL;
      enum EXTENDED;
    }
  }

  typedef BwpContext {
    type enumeration {
      enum DL;
      enum UL;
      enum SUL;
    }
  }
  typedef IsInitialBwp {
    type enumeration {
      enum INITIAL;
      enum OTHER;
    }
  }

  grouping BWPGrp {
    description "Represents the BWP IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf bwpContext {
      description "Identifies whether the object is used for downlink, uplink
        or supplementary uplink.";
      mandatory true;
      type BwpContext;
    }

    leaf isInitialBwp {
      description "Identifies whether the object is used for initial or other
        BWP.";
      mandatory true;
      type IsInitialBwp;
    }

    leaf subCarrierSpacing {
      description "Subcarrier spacing configuration for a BWP.";
      reference "3GPP TS 38.104";
      mandatory true;
      type uint32 { range "15 | 30 | 60 | 120"; }
      units kHz;
    }

    leaf cyclicPrefix {
      description "Cyclic prefix, which may be normal or extended."; 
      reference "3GPP TS 38.211";
      mandatory true;
      type CyclicPrefix;
    }

    leaf startRB {
      description "Offset in common resource blocks to common resource block 0
        for the applicable subcarrier spacing for a BWP.";
      reference "N_BWP_start in 3GPP TS 38.211";
      mandatory true;
      type uint32;
    }

    leaf numberOfRBs {
      description "Number of physical resource blocks for a BWP.";
      reference "N_BWP_size in 3GPP TS 38.211";
      mandatory true;
      type uint32;
    }
  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction" {

    list BWP {
      description "Represents a bandwidth part (BWP).";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses BWPGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 53 ***
*** START OF CHANGE 54 ***
*** yang-models/_3gpp-nr-nrm-cesmanagementfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-cesmanagementfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-cesmanagementfunction";
  prefix "cesmf3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-5g-common-yang-types { prefix type5g3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the CESManagementFunction 
    Information Object Class (IOC) that is part of the NR Network Resource Model
    (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-08-05 { reference S5-214053/CR-0518; }
  revision 2020-05-08 { reference S5-203316; }

  grouping loadTimeThresholdGrp {
    description "Represents the the traffic load threshold and the time 
      duration.";

    leaf loadThreshold {
      description "This attribute is used by distributed ES algorithms to allow
        a cell to enter the energySaving state.";
      type type5g3gpp:EnergySavingLoadThresholdT;
    }
    leaf timeDuration {
      description "The time duration indicates how long the traffic load 
        (either for UL or DL) in the cell needs to have been above the 
        threshold to wake up one or more original cells which have been 
        provided backup coverage by the candidate cell.";
      type type5g3gpp:EnergySavingLoadThresholdT;
    }
  }
  grouping CESManagementFunctionGrp {
    description "Represents the CESManagementFunction IOC.";

    leaf cesSwitch {
      description "This attribute determines whether the Centralized SON energy
        saving function is enabled or disabled.";
      type boolean;
      default true;
    }
    list intraRatEsActivationOriginalCellLoadParameters {
      description "This attributes is relevant, if the cell acts as an original
        cell.This attribute indicates the traffic load threshold and the time 
        duration, which are used by distributed ES algorithms to allow a cell 
        to enter the energySaving state. The time duration indicates how long 
        the load needs to have been below the threshold.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list intraRatEsActivationCandidateCellsLoadParameters {
      description "This attributes is relevant, if the cell acts as a candidate
        cell. This attribute indicates the traffic load threshold and the time 
        duration, which are used by distributed ES algorithms level to allow an 
        'original' cell to enter the energySaving state. Threshold and duration
        are applied to the candidate cell(s) which will provides coverage 
        backup of an original cell when it is in the energySaving state. The 
        threshold applies in the same way for a candidate cell, no matter for 
        which original cell it will provide backup coverage.
        The time duration indicates how long the traffic in the candidate cell 
        needs to have been below the threshold before any original cells which 
        will be provided backup coverage by the candidate cell enters energy 
        saving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list intraRatEsDeactivationCandidateCellsLoadParameters {
      description "This attributes is relevant, if the cell acts as a candidate
        cell. This attribute indicates the traffic load threshold and the time 
        duration which is used by distributed ES algorithms to allow a cell to 
        leave the energySaving state. Threshold and time duration are applied 
        to the candidate cell when it which provides coverage backup for the 
        cell in energySaving state. The threshold applies in the same way for a
        candidate cell, no matter for which original cell it provides backup 
        coverage.
        The time duration indicates how long the traffic in the candidate cell 
        needs to have been above the threshold to wake up one or more original 
        cells which have been provided backup coverage by the candidate cell.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list esNotAllowedTimePeriod {
      description "This is a list of time periods during which 
        inter-RAT energy saving is not allowed";
      key idx;

      leaf idx {
        type uint32;
      }
      uses EsNotAllowedTimePeriodGrp;
    }

    list interRatEsActivationOriginalCellParameters {
      description "This attribute is relevant, if the cell acts as an original 
        cell. This attribute indicates the traffic load threshold and the time 
        duration, which are used by distributed inter-RAT ES algorithms to 
        allow an original cell to enter the energySaving state. The time 
        duration indicates how long the traffic load (both for UL and DL) needs
        to have been below the threshold.

        In case the original cell is an EUTRAN cell,  the load information 
        refers to Composite Available Capacity Group IE (see 3GPP TS 36.413 
        [12] Annex B.1.5) and the following applies:
        Load = (100 - 'Capacity Value' ) * 'Cell Capacity Class Value', 
        where 'Capacity Value' and 'Cell Capacity Class Value' are defined in 
        3GPP TS 36.423 [7].

        In case the original cell is a UTRAN cell, the load information refers 
        to Cell Load Information Group IE (see 3GPP TS 36.413 [12] Annex B.1.5)
        and the following applies:
        Load= 'Load Value'  * 'Cell Capacity Class Value', where 'Load Value' 
        and 'Cell Capacity Class Value' are defined in 3GPP TS 25.413 [19].

        If the 'Cell Capacity Class Value' is not known, then 'Cell Capacity 
        Class Value' should be set to 1 when calculating the load, and the load
        threshold should be set in range of 0..100.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list interRatEsActivationCandidateCellParameters {
      description "This attribute is relevant, if the cell acts as a candidate 
        cell. This attribute indicates the traffic load threshold and the time 
        duration, which are used by distributed inter-RAT ES algorithms to 
        allow an original cell to enter the energySaving state. Threshold and 
        time duration are applied to the candidate cell(s) which will provides 
        coverage backup of an original cell when it is in the energySaving 
        state. The time duration indicates how long the traffic load (both for 
        UL and DL) in the candidate cell needs to have been below the threshold
        before any original cells which will be provided backup coverage by the
        candidate cell enters energySaving state.

        In case the candidate cell is a UTRAN or GERAN cell, the load 
        information refers to Cell Load Information Group IE (see 3GPP TS 
        36.413 [12] Annex B.1.5) and the following applies:
        Load= 'Load Value'  * 'Cell Capacity Class Value', where 'Load Value' 
        and 'Cell Capacity Class Value' are defined in 3GPP TS 25.413 [19] 
        (for UTRAN) / TS 48.008 [20] (for GERAN).

        If the 'Cell Capacity Class Value' is not known, then 'Cell Capacity 
        Class Value' should be set to 1 when calculating the load, and the load 
        threshold should be set in range of 0..100.";
      min-elements 1;
      max-elements 1;
      key loadThreshold;
      uses loadTimeThresholdGrp;
    }

    list interRatEsDeactivationCandidateCellParameters {
      description "This attribute is relevant, if the cell acts as a candidate 
        cell. This attribute indicates the traffic load threshold and the time 
        duration which is used by distributed inter-RAT ES algorithms to allow 
        an original cell to leave the energySaving state. Threshold and time 
        duration are applied to the candidate cell which provides coverage 
        backup for the cell in energySaving state. 
        The time duration indicates how long the traffic load (either for UL or
        DL) in the candidate cell needs to have been above the threshold to 
        wake up one or more original cells which have been provided backup 
        coverage by the candidate cell.

        For the load see the definition of 
        interRatEsActivationCandidateCellParameters.

        This attribute indicates the traffic load threshold and the time 
        duration which is used by distributed inter-RAT ES algorithms to allow 
        an original cell to leave the energySaving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    leaf energySavingState {
      description "Specifies the status regarding the energy saving in the 
        cell. If the value of energySavingControl is toBeEnergySaving, then it
        shall be tried to achieve the value isEnergySaving for the 
        energySavingState. If the value of energySavingControl is 
        toBeNotEnergySaving, then it shall be tried to achieve the value 
        isNotEnergySaving for the energySavingState. ";
      type enumeration{
        enum isNotEnergySaving;
        enum isEnergySaving;
      }
    }

    leaf energySavingControl {
      description "This attribute allows the Cross Domain-Centralized SON 
        energy saving function to initiate energy saving activation or 
        deactivation.";
      type enumeration{
        enum toBeEnergySaving;
        enum toBeNotEnergySaving;
      }
    }
  }

  grouping EsNotAllowedTimePeriodGrp {
    leaf startTime {
      description "Start of not allowed time period in UTC time zone.
        If set, the endTime must also be set. If not set, this is 
        interpreted as around the clock.";
      must ../endTime;
      type type5g3gpp:UTC24TimeOfDayT;
    }
    leaf endTime {
      description "If endTime has a lower value than startTime, it will 
        be interpreted as referring to the following day.";
      must ../startTime;
      type type5g3gpp:UTC24TimeOfDayT;
    }
    leaf-list daysOfWeek {
      description "Specifies that the not allowed periods are only 
        applicable to the specified days in UTC timezone. Every day if 
        not set.";
      type type5g3gpp:DayOfWeekT;
    }
  }

  grouping CESManagementFunctionSubtree {
    list CESManagementFunction {
      description "This IOC represents the management capabilities of 
        Centralized SON Energy Saving (ES) functions. This is provided for 
        Energy Saving purposes.
        
        In the case where multiple CESManagement MOIs exist at different 
        levels of the containment tree, the CESManagement MOI at the lower 
        level overrides the CESManagement MOIs at higher level(s) of the 
        same containment tree.";
      reference "clause 6.2.2 in TS 28.310";
      key id;   
      uses top3gpp:Top_Grp;
      container attributes {
        uses CESManagementFunctionGrp;
      }      
    }
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/"+
      "nrcellcu3gpp:NRCellCU" {
    if-feature nrcellcu3gpp:CESManagementFunction;
    uses CESManagementFunctionSubtree;
  }
  augment /me3gpp:ManagedElement {
    if-feature me3gpp:CESManagementFunction;
    uses CESManagementFunctionSubtree;
  }
  augment /subnet3gpp:SubNetwork {
    if-feature subnet3gpp:CESManagementFunction;
    uses CESManagementFunctionSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 54 ***
*** START OF CHANGE 55 ***
*** yang-models/_3gpp-nr-nrm-commonbeamformingfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-commonbeamformingfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork-commonbeamformingfunction";
  prefix "combeamformfunc3gpp";

  import _3gpp-nr-nrm-nrsectorcarrier { prefix nrsectcarr3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }


  organization "3GPP SA5";
  description "Defines the YANG mapping of the CommonBeamformingFuntion Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-11-22 {
    description "Initial revision";
    reference "S5-197643";
  }

  grouping CommonBeamformingFunctionGrp {
    description "Represents the CommonBeamformingFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf coverageShape {
      description "Identifies the sector carrier coverage shape described by the envelope of the contained SSB beams. The coverage shape is implementation dependent.";
      mandatory true;
      type int32 { range "0..65535"; }
    }

    leaf digitalAzimuth {
      description "Digitally-controlled azimuth through beamforming. It represents the horizontal pointing direction of the antenna relative to the antenna bore sight, representing the total non-mechanical horizontal pan of the selected coverageShape. Positive value gives azimuth to the right and negative value gives an azimuth to the left.";

      reference "3GPP TS 38.104, TS 38.901, TS 28.662";
      type int32 { range "-1800..1800"; }
      units "0.1";
    }

    leaf digitalTilt {
      description "Digitally-controlled tilt through beamforming. It represents the vertical pointing direction of the antenna relative to the antenna bore sight, representing the total non-mechanical vertical tilt of the selected coverageShape. Positive value gives downwards tilt and negative value gives upwards tilt.";
      reference "3GPP TS 38.104, TS 38.901, TS 28.662";
      type int32 { range "-900..900"; }
      units "0.1";
    }	
  }    

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction/nrsectcarr3gpp:NRSectorCarrier" {

    list CommonBeamformingFunction {
      description "Represents common beamforming functionality (eg: SSB beams) for the NRSectorCarrier.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses CommonBeamformingFunctionGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 55 ***
*** START OF CHANGE 56 ***
*** yang-models/_3gpp-nr-nrm-cpciconfigurationfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-cpciconfigurationfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-cpciconfigurationfunction";
  prefix "cpcicf3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-nrcelldu { prefix nrcelldu3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Represents the CPCIConfigurationFunction Information Object 
    Class(IOC) that is part of the NR Network Resource Model.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class(IOC) that is part of the NR Network Resource Model.";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-08-05 { reference S5-214053/CR-0518; }
  revision 2020-05-08 { reference S5-203316; }

  grouping CPCIConfigurationFunctionGrp {
    description "Represents the CPCIConfigurationFunction IOC.";

    leaf cPciConfigurationControl {
        description "This attribute determines whether the Centralized SON 
          PCI configuration function is enabled or disabled.";
        type boolean;
        mandatory true;
    }

    leaf-list cSonPciList {
      type int32 { range "0..1007"; }
      min-elements 1;
      description "Holds a list of physical cell identities that can be 
        assigned to the pci attribute by gNB. The assignment algorithm is not 
        specified. 
        See TS 38.211 clause 7.4.2.1 for legal values of pci.
        This attribute shall be supported if and only if the C-SON PCI 
        configuration is supported.";
      reference "See TS 38.211 clause 7.4.2.1";
    }
  }

  grouping CPCIConfigurationFunctionSubtree {
    list CPCIConfigurationFunction {
      description "This IOC contains attributes to support the Cross 
        Domain-Centralized SON function of PCI configuration
        
        In the case where multiple CPCIConfiguration MOIs exist at different 
        levels of the containment tree, the CPCIConfiguration MOI at the lower 
        level overrides the CPCIConfiguration MOIs at higher level(s) of the 
        same containment tree.";
      reference "clause 7.2.1 in TS 28.313";
      key id;   
      uses top3gpp:Top_Grp ;      
      container attributes {
        uses CPCIConfigurationFunctionGrp ;
      }      
    }
  }

  augment /me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction/nrcelldu3gpp:NRCellDU {
    if-feature nrcelldu3gpp:CPCIConfigurationFunction;
    uses CPCIConfigurationFunctionSubtree;
  }
  augment /me3gpp:ManagedElement {
    if-feature me3gpp:CPCIConfigurationFunction;
    uses CPCIConfigurationFunctionSubtree;
  }
  augment /subnet3gpp:SubNetwork {
    if-feature subnet3gpp:CPCIConfigurationFunction;
    uses CPCIConfigurationFunctionSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 56 ***
*** START OF CHANGE 57 ***
*** yang-models/_3gpp-nr-nrm-danrmanagementfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-danrmanagementfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-danrmanagementfunction";
  prefix "danrmanagementfunction3gpp";


  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }

 

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the DANRManagementFunction Information Object Class
    (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-05-08 { reference S5-203316; }


  grouping DANRManagementFunctionGrp {
    description "Represents the DANRManagementFunction IOC.";
    reference "3GPP TS 28.541";
    uses top3gpp:Top_Grp;

    leaf intrasystemANRManagementSwitch {
        description "This attribute determines whether the intra-system ANR function is activated or deactivated.";
         type boolean;
    }

    leaf intersystemANRManagementSwitch {
        description "This attribute determines whether the inter-system ANR function is activated or deactivated.";
        type boolean;
    }

    
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction" {
    if-feature gnbcucp3gpp:DANRManagementFunction;
    uses DANRManagementFunctionGrp;
  }
}
<CODE ENDS>
*** END OF CHANGE 57 ***
*** START OF CHANGE 58 ***
*** yang-models/_3gpp-nr-nrm-desmanagementfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-desmanagementfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-desmanagementfunction";
  prefix "desmf3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-5g-common-yang-types { prefix type5g3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the DESManagementFunction 
    Information Object Class (IOC) that is part of the NR Network Resource 
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-08-05 { reference S5-214053/CR-0518; }
  revision 2020-05-08 { reference S5-203316; }

  grouping loadTimeThresholdGrp {
    description "Represents the the traffic load threshold and the time 
      duration.";

    leaf loadThreshold {
      description "This attribute is used by distributed ES algorithms to allow
        a cell to enter the energySaving state.";
      type type5g3gpp:EnergySavingLoadThresholdT;
    }
    leaf timeDuration {
      description "The time duration indicates how long the traffic load 
        (either for UL or DL) in the cell needs to have been above the 
        threshold to wake up one or more original cells which have been 
        provided backup coverage by the candidate cell.";
      type type5g3gpp:EnergySavingTimeDurationT;
    }
  }

  grouping DESManagementFunctionGrp {
    description "Represents the DESManagementFunction IOC.";

    leaf desSwitch {
      description "This attribute determines whether the Distributed SON 
        energy saving function is enabled or disabled.";
      type boolean;
    }

    list intraRatEsActivationOriginalCellLoadParameters {
      description "This attributes is relevant, if the cell acts as an original
        cell. This attribute indicates the traffic load threshold and the time 
        duration, which are used by distributed ES algorithms to allow a cell 
        to enter the energySaving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list intraRatEsActivationCandidateCellsLoadParameters {
      description "This attribute indicates the traffic load threshold and the
        time duration, which are used by distributed ES algorithms level to 
        allow an 'original' cell to enter the energySaving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list intraRatEsDeactivationCandidateCellsLoadParameters {
      description "This attributes is relevant, if the cell acts as a candidate
        cell.This attribute indicates the traffic load threshold  and the time 
        duration which is used by distributed ES algorithms to allow a cell to 
        leave the energySaving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list esNotAllowedTimePeriod {
      description "This is a list of time periods during which 
        inter-RAT energy saving is not allowed";
      key idx;

      leaf idx {
        type uint32;
      }
      uses EsNotAllowedTimePeriodGrp;
    }

    list interRatEsActivationOriginalCellParameters {
      description "This attribute indicates the traffic load threshold and the 
        time duration, which are used by distributed inter-RAT ES algorithms to
        allow an original cell to enter the energySaving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list interRatEsActivationCandidateCellParameters {
      description "This attribute indicates the traffic load threshold and the 
        time duration, which are used by distributed inter-RAT ES algorithms to
        allow an original cell to enter the energySaving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    list interRatEsDeactivationCandidateCellParameters {
      description "This attribute indicates the traffic load threshold and the 
        time duration which is used by distributed inter-RAT ES algorithms to 
        allow an original cell to leave the energySaving state.";
      key loadThreshold;
      min-elements 1;
      max-elements 1;
      uses loadTimeThresholdGrp;
    }

    leaf energySavingState {
      description "Specifies the status regarding the energy saving in the 
        cell.";
      type enumeration {
        enum isNotEnergySaving;
        enum isEnergySaving;
      }
    }

    leaf isProbingCapable {
      description "This attribute indicates whether this cell is capable of 
        performing the ES probing procedure.";
      type enumeration{
        enum yes;
        enum no;
      }  
    }  
  }

  grouping EsNotAllowedTimePeriodGrp {
    leaf startTime {
      description "Start of not allowed time period in UTC time zone.
        If set, the endTime must also be set. If not set, this is 
        interpreted as around the clock.";
      must ../endTime;
      type type5g3gpp:UTC24TimeOfDayT;
    }
    leaf endTime {
      description "If endTime has a lower value than startTime, it will 
        be interpreted as referring to the following day.";
      type type5g3gpp:UTC24TimeOfDayT;
      must ../startTime;
    }
    leaf-list daysOfWeek {
      description "Specifies that the not allowed periods are only 
        applicable to the specified days in UTC timezone. Every day if 
        not set.";
      type type5g3gpp:DayOfWeekT;
    }
  }

  grouping DESManagementFunctionSubtree {
    list DESManagementFunction {
      description "This IOC represents the management capabilities of 
        Distributed SON Energy Saving (ES) functions. This is provided for 
        Energy Saving purposes.

        In the case where multiple DESManagement MOIs exist at different 
        levels of the containment tree, the DESManagement MOI at the lower 
        level overrides the DESManagement MOIs at higher level(s) of the same 
        containment tree.";
      reference "clause 6.2.3.0 in TS 28.310";
      key id;   
      uses top3gpp:Top_Grp;
      container attributes {
        uses DESManagementFunctionGrp;
      }      
    }
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/"+
      "nrcellcu3gpp:NRCellCU" {
    if-feature nrcellcu3gpp:DESManagementFunction;
    uses DESManagementFunctionSubtree;
  }
  augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction {
    if-feature gnbcucp3gpp:DESManagementFunction;
    uses DESManagementFunctionSubtree;
  }
  augment /me3gpp:ManagedElement {
    if-feature me3gpp:DESManagementFunction;
    uses DESManagementFunctionSubtree;
  }
  augment /subnet3gpp:SubNetwork {
    if-feature subnet3gpp:DESManagementFunction;
    uses DESManagementFunctionSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 58 ***
*** START OF CHANGE 59 ***
*** yang-models/_3gpp-nr-nrm-dlbofunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-dlbofunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-dlbofunction";
  prefix "dlbof3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the DLBOFunction 
    Information Object Class (IOC) that is part of the NR Network Resource 
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-03-25 { reference "CR-0683"; }
  revision 2021-10-22 { reference "CR-0577"; }  

  feature DLBOUnderGNBCUCPFunction {
    description "The DLBOFunction shall be available under
      GNBCUCPFunction";
  }

  feature DLBOUnderManagedElement {
    description "The DLBOFunction shall be available under
      ManagedElement";
  }

  feature DLBOUnderSubNetwork {
    description "The DLBOFunction shall be available under
      SubNetwork";
  }
  grouping DLBOFunctionGrp {
    description "Represents the DLBOFunction IOC.";

    leaf dlboControl {
      description "This attribute determines whether the LBO function is 
        enabled or disabled.";
      type boolean;
    }

    leaf maximumDeviationHoTriggerLow {
      description "This parameter defines the maximum allowed lower 
        deviation of the Handover Trigger, from the default point of 
        operation.";
        type int32 { range "-20..20"; }
        units "0.5 dB";
    }

    leaf maximumDeviationHoTriggerHigh {
      description "This parameter defines the maximum allowed upper 
        deviation of the Handover Trigger, from the default point of 
        operation.";
        type int32 { range "-20..20"; }
        units "0.5 dB";
    }

    leaf minimumTimeBetweenHoTriggerChange {
      description "This parameter defines the minimum allowed time interval 
        between two Handover Trigger change performed by MRO. This is used 
        to control the stability and convergence of the algorithm.";
        type int32 { range "0..604800"; }
        units "1";
    }

  }

  grouping DLBOFunctionSubtree {
    list DLBOFunction {
      description "This IOC contains attributes to support the D-SON function 
        of LBO.

        In the case where multiple DLBO MOIs exist at different levels of the 
        containment tree, the DLBO MOI at the lower level overrides the DLBO
        MOIs at higher level(s) of the same containment tree.";
      reference "clause 7.1.2 in TS 28.313";
      key id;   
      uses top3gpp:Top_Grp;
      container attributes {
        uses DLBOFunctionGrp;
      }      
    }
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/"+
      "nrcellcu3gpp:NRCellCU" {
    if-feature DLBOUnderGNBCUCPFunction;
    uses DLBOFunctionSubtree;
  }
  augment /me3gpp:ManagedElement {
    if-feature DLBOUnderManagedElement;
    uses DLBOFunctionSubtree;
  }
  augment /subnet3gpp:SubNetwork {
    if-feature DLBOUnderSubNetwork;
    uses DLBOFunctionSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 59 ***
*** START OF CHANGE 60 ***
*** yang-models/_3gpp-nr-nrm-dmrofunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-dmrofunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-dmrofunction";
  prefix "dmrof3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the DMROFunction 
    Information Object Class (IOC) that is part of the NR Network Resource 
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0633; }
  revision 2021-08-05 { reference S5-214053/CR-0518; }
  revision 2020-05-08 { reference S5-203316; }

  grouping DMROFunctionGrp {
    description "Represents the DMROFunction IOC.";


    leaf maximumDeviationHoTriggerLow {
      description "This parameter defines the maximum allowed lower 
        deviation of the Handover Trigger, from the default point of 
        operation.";
      type int32 {range "-20..20";}
      units "0.5 dB";
    }
 
    leaf maximumDeviationHoTriggerHigh {
      description "This parameter defines the maximum allowed upper 
        deviation of the Handover Trigger, from the default point of 
        operation.";
      type int32 {range "-20..20";}
      units "0.5 dB";
    }

    leaf minimumTimeBetweenHoTriggerChange {
      description "This parameter defines the minimum allowed time interval
        between two Handover Trigger change performed by MRO. This is used to 
        control the stability and convergence of the algorithm.";
      type uint32 { 
        range 0..604800; // <= 1 week
      }
      units seconds;
    }
    leaf tstoreUEcntxt {
      description "The timer used for detection of too early HO, too late HO 
        and HO to wrong cell.";
      type uint32 { 
        range 0..1023;
      }
      units "100 milliseconds";
    }
    leaf dmroControl {
      description "This attribute determines whether the MRO function is 
        enabled or disabled.";
      type boolean;
    }
  }

  grouping DMROFunctionSubtree {
    list DMROFunction {
      description "This IOC contains attributes to support the D-SON function 
        of MRO.

        In the case where multiple DMRO MOIs exist at different levels of the 
        containment tree, the DMRO MOI at the lower level overrides the DMRO 
        MOIs at higher level(s) of the same containment tree.";
      reference "clause 7.1.2 in TS 28.313";
      key id;   
      uses top3gpp:Top_Grp;
      container attributes {
        uses DMROFunctionGrp;
      }      
    }
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/"+
      "nrcellcu3gpp:NRCellCU" {
    if-feature nrcellcu3gpp:DMROFunction;
    uses DMROFunctionSubtree;
  }
  augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction {
    if-feature gnbcucp3gpp:DMROFunction;
    uses DMROFunctionSubtree;
  }
  augment /me3gpp:ManagedElement {
    if-feature me3gpp:DMROFunction;
    uses DMROFunctionSubtree;
  }
  augment /subnet3gpp:SubNetwork {
    if-feature subnet3gpp:DMROFunction;
    uses DMROFunctionSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 60 ***
*** START OF CHANGE 61 ***
*** yang-models/_3gpp-nr-nrm-dpciconfigurationfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-dpciconfigurationfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-dpciconfigurationfunction";
  prefix "dpcicf3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-5g-common-yang-types { prefix type5g3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the DPCIConfigurationFunction 
    Information Object Class (IOC) that is part of the NR Network Resource
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-08-05 { reference S5-214053/CR-0518; }
  revision 2021-01-25 { reference CR-0454 ; }
  revision 2020-11-25 { reference CR-0386 ; }
  revision 2020-05-08 { reference S5-203316; }

  grouping DPCIConfigurationFunctionGrp {
    description "Represents the DPCICONFIGURATIONFunction IOC.";

    list nRPciList {
      description "This holds a list of physical cell identities that can be
        assigned to the NR cells. This attribute shall be supported if D-SON 
        PCI configuration function is supported.";
      key NRPci;
      leaf NRPci { 
        type type5g3gpp:PhysCellID; 
      }
    }

    leaf dPciConfigurationControl {
      description "This attribute determines whether the Distributed SON PCI
        configuration Function is enabled or disabled.";
      type boolean;
    }
  }

  grouping DPCIConfigurationFunctionSubtree {
    list DPCIConfigurationFunction {
      description "This IOC contains attributes to support the Distributed SON 
        function of PCI configuration. 

        In the case where multiple DPCIConfiguration MOIs exist at different 
        levels of the containment tree, the DPCIConfiguration MOI at the lower 
        level overrides the DPCIConfiguration MOIs at higher level(s) of the 
        same containment tree.";
      reference "clause 7.1.3 in TS 28.313";
      key id;   
      uses top3gpp:Top_Grp;
      container attributes {
        uses DPCIConfigurationFunctionGrp;
      }      
    }
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/"+
      "nrcellcu3gpp:NRCellCU" {
    if-feature nrcellcu3gpp:DPCIConfigurationFunction;
    uses DPCIConfigurationFunctionSubtree;
  }
  augment /me3gpp:ManagedElement {
    if-feature me3gpp:DPCIConfigurationFunction;
    uses DPCIConfigurationFunctionSubtree;
  }
  augment /subnet3gpp:SubNetwork {
    if-feature subnet3gpp:DPCIConfigurationFunction;
    uses DPCIConfigurationFunctionSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 61 ***
*** START OF CHANGE 62 ***
*** yang-models/_3gpp-nr-nrm-drachoptimizationfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-drachoptimizationfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-drachoptimizationfunction";
  prefix "dracho3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-nrcelldu { prefix nrcelldu3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the DRACHOptimizationFunction 
    Information Object Class (IOC) that is part of the NR Network Resource 
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-08-05 { reference S5-214053/CR-0518; }
  revision 2021-01-25 { reference CR-0454 ; }
  revision 2020-10-02 { reference "CR-0384, CR-0382" ; }
  revision 2020-05-08 { reference S5-203316; }

  typedef TargetProbabilityT { 
    type enumeration {
      enum 25;
      enum 50;
      enum 75;
      enum 90;
    }
  }
  typedef NumberofpreamblessentT { 
    type uint32 { 
      range "1..200"; 
    }
  }
  typedef AccessdelayT { 
    type uint32 { 
      range "10..560"; 
    }
  }
  grouping NumPreableAccessDelayGrp {
    description "Represents the target Access Probability (APn) for the RACH
      optimization function.";

    leaf targetProbability {
      description "This attribute determines the target Probability.";
      mandatory true;
      type TargetProbabilityT;
    }
    leaf numberofpreamblessent {
      description "This attribute determines the number of preambles sent.";
      mandatory true;
      type NumberofpreamblessentT;
    }
  }

  grouping DRACHOptimizationFunctionGrp {
    description "Represents the DRACHOptimizationFunction IOC.";

    list ueAccProbilityDist {
      description "This is a list of target Access Probability (APn) for the
        RACH optimization function.";
      key "targetProbability numberofpreamblessent";
      uses NumPreableAccessDelayGrp;
    }
    list ueAccDelayProbilityDist {
      description "This is a list of target Access Delay probability (ADP) 
        for the RACH optimization function.";
      key "targetProbability numberofpreamblessent";
      uses NumPreableAccessDelayGrp;
    }
    leaf drachOptimizationControl {
      description "This attribute determines whether the RACH Optimization 
        function is enabled or disabled.";
      type boolean;
    }
  }

  grouping DRACHOptimizationFunctionSubtree {
    list DRACHOptimizationFunction {
      description "This IOC represents the management capabilities of 
        Centralized SON Energy Saving (ES) functions. This is provided for 
        Energy Saving purposes.
        
        In the case where multiple CESManagement MOIs exist at different 
        levels of the containment tree, the CESManagement MOI at the lower 
        level overrides the CESManagement MOIs at higher level(s) of the 
        same containment tree.";
      reference "clause 6.2.2 in TS 28.310";
      key id;   
      uses top3gpp:Top_Grp;
      container attributes {
        uses DRACHOptimizationFunctionGrp;
      }      
    }
  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction/"+
      "nrcelldu3gpp:NRCellDU" {
    if-feature nrcelldu3gpp:DRACHOptimizationFunction;
    uses DRACHOptimizationFunctionSubtree;
  }
  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction" {
    if-feature gnbdu3gpp:DRACHOptimizationFunction;
    uses DRACHOptimizationFunctionSubtree;
  }
  augment "/me3gpp:ManagedElement" {
    if-feature me3gpp:DRACHOptimizationFunction;
    uses DRACHOptimizationFunctionSubtree;
  }
  augment "/subnet3gpp:SubNetwork" {
    if-feature nrcelldu3gpp:DRACHOptimizationFunction;
    uses DRACHOptimizationFunctionSubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 62 ***
*** START OF CHANGE 63 ***
*** yang-models/_3gpp-nr-nrm-ep.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-ep {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-ep";
  prefix "ep3gpp";

  import _3gpp-common-ep-rp { prefix eprp3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-nr-nrm-gnbcuupfunction { prefix gnbcuup3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the NR related endpoint
    Information Object Classes (IOCs) that are part of the NR Network
    Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-01-07 { reference CR-0643; }
  revision 2021-05-01 { reference CR-0490; }
  revision 2021-03-03 { reference CR-0435 ; }
  revision 2021-02-17 { reference CR-0470; }
  revision 2020-11-17 { reference CR-0410 ; }
  revision 2020-03-02 { reference S5-201191; }
  revision 2019-06-17 { reference "Initial revision"; }

  feature EPClassesUnderGNBCUCPFunction {
    description "Endpoint classes shall be contained under GNBCUCPFunction";
  }

  feature EPClassesUnderGNBCUUPFunction {
    description "Endpoint classes shall be contained under GNBCUUPFunction";
  }

  feature EPClassesUnderGNBDUFunction {
    description "Endpoint classes shall be contained under GNBDUFunction";
  }
  
  grouping EP_E1Grp {
    description "Represents the EP_E1 IOC.";
    reference "3GPP TS 28.541, 3GPP TS 38.401";
    uses eprp3gpp:EP_Common;
  }

  grouping EP_F1CGrp {
    description "Represents the EP_F1C IOC.";
    reference "3GPP TS 28.541, 3GPP TS 38.470";
    uses eprp3gpp:EP_Common;
  }

  grouping EP_F1UGrp {
    description "Represents the EP_F1U IOC.";
    reference "3GPP TS 28.541, 3GPP TS 38.470";
    uses eprp3gpp:EP_Common;
  }

  grouping EP_XnCGrp {
    description "Represents the EP_XnC IOC.";
    reference "3GPP TS 28.541, 3GPP TS 38.420";
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_XnUGrp {
    description "Represents the EP_XnU IOC.";
    reference "3GPP TS 28.541, 3GPP TS 38.420";
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_NgCGrp {
    description "Represents the EP_NgC IOC.";
    reference "3GPP TS 28.541, 3GPP TS 38.470";
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_NgUGrp {
    description "Represents the EP_NgU IOC.";
    reference "3GPP TS 28.541, 3GPP TS 38.470";
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_X2CGrp {
    description "Represents the EP_X2C IOC.";
    reference "3GPP TS 28.541, 3GPP TS 36.423";
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_X2UGrp {
    description "Represents the EP_X2U IOC.";
    reference "3GPP TS 28.541, 3GPP TS 36.425";
    uses eprp3gpp:EP_Common;
  }
  
  grouping EP_S1UGrp {
    description "Represents the EP_S1U IOC.";
    reference "3GPP TS 28.541, 3GPP TS 36.410";
    uses eprp3gpp:EP_Common;
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction" {
    if-feature EPClassesUnderGNBCUCPFunction;

    list EP_E1 {
      description "Represents the local end point of the logical link,
        supporting E1 interface between gNB-CU-CP and gNB-CU-UP.";
      reference "3GPP TS 28.541, 3GPP TS 38.401";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_E1Grp;
      }
    }

    list EP_F1C {
      description "Represents the local end point of the control plane
        interface (F1-C) between the gNB-DU and gNB-CU or gNB-CU-CP.";
      reference "3GPP TS 28.541, 3GPP TS 38.470";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_F1CGrp;
      }
    }

    list EP_NgC {
      description "Represents the local end point of the control plane
        interface (NG-C) between the gNB and AMF.";
      reference "3GPP TS 28.541, 3GPP TS 38.470";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_NgCGrp;
      }
    }

    list EP_XnC {
      description "Represents the local gNB node end point of the logical
        link, supporting Xn application protocols, to a neighbour NG-RAN node 
        (including gNB and ng-eNB). The Xn Application PDUs are carried over 
        SCTP/IP/Data link layer/Physical layer stack.";
      reference "3GPP TS 28.541, 3GPP TS 38.420 subclause 7";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_XnCGrp;
      }
    }

    list EP_X2C {
      description "Represents the local end point of the logical link,
        supporting X2-C application protocols used in EN-DC, to a neighbour
        eNB or en-gNB node.";
      reference "3GPP TS 28.541, 3GPP TS 36.423";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_X2CGrp;
      }
    }
  }

  augment "/me3gpp:ManagedElement/gnbcuup3gpp:GNBCUUPFunction" {
    if-feature EPClassesUnderGNBCUUPFunction;

    list EP_E1 {
      description "Represents the local end point of the logical link,
        supporting E1 interface between gNB-CU-CP and gNB-CU-UP.";
      reference "3GPP TS 28.541, 3GPP TS 38.401";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_E1Grp;
      }
    }

    list EP_F1U {
      description "Represents the local end point of the user plane
        interface (F1-U) between the gNB-DU and gNB-CU or gNB-CU-UP.";
      reference "3GPP TS 28.541, 3GPP TS 38.470";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_F1UGrp;
      }
    }

    list EP_NgU {
      description "Represents the local end point of the NG user plane
        (NG-U) interface between the gNB and UPF.";
      reference "3GPP TS 28.541, 3GPP TS 38.470";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_NgUGrp;
      }
    }

    list EP_XnU {
      description "Represents the one end-point of a logical link supporting
        the Xn user plane (Xn-U) interface. The Xn-U interface provides
        non-guaranteed delivery of user plane PDUs between two NG-RAN nodes.";
      reference "3GPP TS 28.541, 3GPP TS 38.420";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_XnUGrp;
      }
    }

    list EP_X2U {
      description "Represents the local end-point of a logical link supporting
        the X2 user plane (X2-U) interface used in EN-DC.";
      reference "3GPP TS 28.541, 3GPP TS 36.425";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_X2UGrp;
      }
    }

    list EP_S1U {
      description "Represents the local end point of the logical link,
        supporting S1-U interface towards a S-GW node.";
      reference "3GPP TS 28.541, 3GPP TS 36.410";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_S1UGrp;
      }
    }
  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction" {
    if-feature EPClassesUnderGNBDUFunction;

    list EP_F1C {
      description "Represents the local end point of the control plane
        interface (F1-C) between the DU and CU or CU-CP.";
      reference "3GPP TS 28.541, 3GPP TS 38.470";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_F1CGrp;
      }
    }

    list EP_F1U {
      description "Represents the local end point of the user plane
        interface (F1-U) between the DU and CU or CU-UP.";
      reference "3GPP TS 28.541, 3GPP TS 38.470";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EP_F1UGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 63 ***
*** START OF CHANGE 64 ***
*** yang-models/_3gpp-nr-nrm-eutrancellrelation.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-eutrancellrelation {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-eutrancellrelation";
  prefix "eutrancellrel3gpp";
    
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the EUtranCellRelation Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2023-06-25 { reference CR0932 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 { reference "Initial revision"; }

  typedef ActionAllowed {
    type enumeration {
      enum YES;
      enum NO;                            
    }
  }
  
  typedef EnergySavingCoverage {
    type enumeration {
      enum YES;
      enum NO; 
      enum PARTIAL;                       
    }
  }

  grouping EUtranCellRelationGrp {
    description "Represents the EUtranCellRelation IOC.";
    reference "3GPP TS 28.541, EUtranRelation in 3GPP TS 28.658";

    leaf tCI {
      description "Target Cell Identifier. Consists of E-UTRAN Cell Global
        Identifier (ECGI) and Physical Cell Identifier (PCI) of the target
        cell. Identifies the target cell from the perspective of the parent
        cell instance.";
      mandatory true;
      type uint64;
    }

    leaf isRemoveAllowed {
      description "Indicates if the subject EUtranCellRelation can be removed
        (deleted) or not. If YES, the subject EUtranCellRelation instance can
        be removed (deleted). If NO, the subject EUtranCellRelation instance
        shall not be removed (deleted) by any entity but an IRPManager.";
      mandatory true;
      type boolean;
    }

    leaf isHOAllowed {
      description "Indicates if handover is allowed or prohibited. If YES,
        handover is allowed from source cell to target cell. Source cell is
        represented by the parent cell instance. Target cell is the adjacent
        cell referenced by this EUtranCellRelation instance. If NO, handover
        shall not be allowed.";
      mandatory true;
      type boolean;
    }

    leaf isICICInformationSendAllowed {
      description "Indicates if ICIC (Inter Cell Interference Coordination)
        load information message sending is allowed or prohibited. If YES,
        ICIC load information message sending is allowed from source cell to
        target cell. Source cell is represented by the parent cell instance.
        Target cell is the adjacent cell referenced by this EUtranCellRelation
        instance. If NO, ICIC load information message sending shall not be
        allowed.";
      reference "3GPP TS 36.423"; 
      mandatory true;
      type ActionAllowed;
    }

    leaf isLBAllowed {
      description "Indicates if load balancing is allowed or prohibited from
        source cell to target cell. If YES, load balancing is allowed from
        source cell to target cell. Source cell is represented by the parent
        cell instance. Target cell is the adjacent cell referenced by this
        EUtranCellRelation instance. If NO, load balancing shall be prohibited
        from source cell to target cell.";
      mandatory true;
      type ActionAllowed;
    }

    leaf isESCoveredBy {
      description "Indicates whether the adjacent cell according to this
        planning provides no, partial or full coverage for the parent cell
        instance. Adjacent cells with this attribute equal to YES are
        recommended to be considered as candidate cells to take over the
        coverage when the original cell is about to be transferred to energy
        saving state. The entirety of adjacent cells with this property equal
        to PARTIAL are recommended to be considered as entirety of candidate
        cells to take over the coverage when the original cell is about to be
        transferred to energy saving state.";
      mandatory true;
      type EnergySavingCoverage;
    }

    leaf qOffset {
      description "Offset applicable to a specific neighbouring cell used for
        evaluating the cell as a candidate for cell re-selection. Corresponds
        to parameter q-OffsetCell broadcast in SIB4 for intra-frequency cells
        and in SIB5 for inter-frequency cells. Used for Mobility Robustness
        Optimization.";
      reference "3GPP TS 36.331";
      mandatory true;
      type types3gpp:QOffsetRange;
    }

    leaf cellIndividualOffset {
      description "Offset applicable to a neighbouring cell. It is used for
        evaluating the neighbouring cell for handover in connected mode. Used
        by the HandOver parameter Optimization (HOO) function or Load 
        Balancing Optimization (LBO) function.";
      reference "3GPP TS 36.331";
      config false;
      mandatory true;
      type types3gpp:QOffsetRange;
    }

    leaf adjacentCell {
      description "Reference to an EUtranCellFDD/TDD or
        ExternalEUtranCellFDD/TDD instance.";
      mandatory true;
      type types3gpp:DistinguishedName;
    }
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/" + 
    "nrcellcu3gpp:NRCellCU" {

    list EUtranCellRelation {
      description "Represents a relation between an NR cell
       and an E-UTRAN cell.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EUtranCellRelationGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 64 ***
*** START OF CHANGE 65 ***
*** yang-models/_3gpp-nr-nrm-eutranetwork.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-eutranetwork {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-eutranetwork";
  prefix "eutranet3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the EUtraNetwork Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-06-17 {
    description "Initial revision";
  }

  feature ExternalsUnderEUtraNetwork {
    description "Classes representing external entities like EUtranFrequency, 
      ExternalENBFunction are contained under a EUtraNetwork list/class.";
  }

  grouping EUtraNetworkGrp {
    description "Represents the EUtraNetwork IOC.";
    reference "3GPP TS 28.541";
    uses subnet3gpp:SubNetworkGrp;
  }

  list EUtraNetwork {
    description "A subnetwork containing gNB external E-UTRAN entities.";
      reference "3GPP TS 28.541";
    key id;
    uses top3gpp:Top_Grp;
    container attributes {
      uses EUtraNetworkGrp;
      leaf-list parents {
        description "Reference to all containg EUtraNetwork instances 
          in strict order from the root EUtraNetwork down to the immediate 
          parent EUtraNetwork.
          If EUtraNetworks form a containment hierarchy this is 
          modeled using references between the child EUtraNetwork and the parent 
          EUtraNetworks. 
          This reference MUST NOT be present for the top level EUtraNetwork and 
          MUST be present for other EUtraNetworks.";
        type leafref {
          path "../../../EUtraNetwork/id";  
        } 
      }
      
      leaf-list containedChildren{
        description "Reference to all directly contained EUtraNetwork instances.
          If EUtraNetworks form a containment hierarchy this is 
          modeled using references between the child EUtraNetwork and the parent 
          EUtraNetwork.";
        type leafref {
          path "../../../EUtraNetwork/id";  
        } 
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 65 ***
*** START OF CHANGE 66 ***
*** yang-models/_3gpp-nr-nrm-eutranfreqrelation.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-eutranfreqrelation {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-eutranfreqrelation";
  prefix "eutranfreqrel3gpp";
    
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the EUtranFreqRelation Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2023-06-25 { reference CR0932 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 { reference  "Initial revision"; }

  grouping EUtranFreqRelationGrp {
    description "Represents the EUtranFreqRelation IOC.";
    reference "3GPP TS 28.541";

    leaf cellIndividualOffset {
      description "Offset applicable to a neighbouring cell. Used for
        evaluating the neighbouring cell for handover in connected mode.
        Used by the HandOver parameter Optimization (HOO) function or
        Load Balancing Optimization (LBO) function.";
      reference "cellIndividualOffset in MeasObjectEUTRA in 3GPP TS 38.331";
      type types3gpp:QOffsetRange;
    }

    leaf-list blockListEntry {
      description "A list of Physical Cell Identities (PCIs) that are
        exclude-listed in E-UTRAN measurements.";
      reference "3GPP TS 38.331";
      type uint16 { range "0..1007"; }
    }

    leaf-list blockListEntryIdleMode {
      description "A list of Physical Cell Identities (PCIs) that are
        exclude-listed in SIB4 and SIB5.";
      type uint16 { range "0..1007"; }
    }

    leaf cellReselectionPriority {
      description "The absolute priority of the carrier frequency used by the
        cell reselection procedure. Value 0 means lowest priority. The value
        must not already used by other RAT, i.e. equal priorities between RATs
        are not supported. The UE behaviour when no value is entered is
        specified in subclause 5.2.4.1 of 3GPP TS 38.304.";
      reference "CellReselectionPriority in 3GPP TS 38.331, priority in
        3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..7"; }
    }

    leaf cellReselectionSubPriority {
      description "Indicates a fractional value to be added to the value of
        cellReselectionPriority to obtain the absolute priority of the
        concerned carrier frequency for E-UTRA and NR.";
      reference "3GPP TS 38.331";
      type uint8 { range "2 | 4 | 6 | 8"; }
      units "0.1";
    }

    leaf pMax {
      description "Used for calculation of the parameter Pcompensation 
        (defined in 3GPP TS 38.304), at cell reselection to a cell.";
      reference "PEMAX in 3GPP TS 38.101-1";
      mandatory true;
      type int32 { range "-30..33"; }
      units dBm;
    }

    leaf qOffsetFreq {
      description "The frequency specific offset applied when evaluating
        candidates for cell reselection.";
      type int32 { range "-24 | -22 | -20 | -18 | -16 | -14 | -12 | -10 " + 
        "| -8 | -6 | -5 | -4 | -3 | -2 | -1 | 0 | 1 | 2 | 3 | 4 | 5 | 6 " + 
        "| 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24"; }
      default 0;
    }

    leaf qQualMin {
      description "Indicates the minimum required quality level in the cell.
        Value 0 means that it is not sent and UE applies in such case the
        (default) value of negative infinity for Qqualmin. Sent in SIB3 or
        SIB5.";
      reference "qQualMin in TS 38.304";
      mandatory true;
      type int32 { range "-34..-3 | 0"; }
      units dB;
    }

    leaf qRxLevMin {
      description "Indicates the required minimum received Reference Symbol
        Received Power (RSRP) level in the (E-UTRA) frequency for cell
        reselection. Broadcast in SIB3 or SIB5, depending on whether the
        related frequency is intra- or inter-frequency. Resolution is 2.";
      reference "Qrxlevmin in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "-140..-44"; }
      units dBm;
    }

    leaf threshXHighP {
      description "Specifies the Srxlev threshold used by the UE when
        reselecting towards a higher priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold. Resolution is 2.";
      reference "ThreshX, HighP in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..62"; }
      units dB;
    }

    leaf threshXHighQ {
      description "Specifies the Squal threshold used by the UE when
        reselecting towards a higher priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold.";
      reference "ThreshX, HighQ in 3GPP TS 38.304";
      mandatory true;
      type int32 { range 0..31; }
      units dB;
    }

    leaf threshXLowP {
      description "Specifies the Srxlev threshold used by the UE when
        reselecting towards a lower priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold. Resolution is 2.";
      reference "ThreshX, LowP in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..62"; }
      units dB;
    }

    leaf threshXLowQ {
      description "Specifies the Squal threshold used by the UE when
        reselecting towards a lower priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold.";
      reference "ThreshX, LowQ in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..31"; }
      units dB;
    }

    leaf tReselectionEutra {
      description "Cell reselection timer for intra frequency E-UTRA cell
        reselection. May be used for Mobility Robustness Optimization.";
      reference "t-ReselectionEUTRA in 3GPP TS 36.331 and in 3GPP TS 23.207";
      mandatory true;
      type uint8 { range "0..7"; }
      units s;
    }

    leaf tReselectionEutraSfHigh {
      description "The attribute tReselectionEutra (parameter TreselectionEUTRA
        in 3GPP TS 38.304) multiplied with this scaling factor if the UE is in
        high mobility state.";
      reference "Speed dependent ScalingFactor for TreselectionEUTRA for high
        mobility state in 3GPP TS 38.304";
      mandatory true;
      type uint8 { range "25 | 50 | 75 | 100"; }
      units %;
    }

    leaf tReselectionEutraSfMedium {
      description "The attribute tReselectionEutra (parameter TreselectionEUTRA
        in 3GPP TS 38.304) multiplied with this scaling factor if the UE is in
        medium mobility state.";
      reference "Speed dependent ScalingFactor for TreselectionEUTRA for medium
        mobility state in 3GPP TS 38.304";
      mandatory true;
      type uint8 { range "25 | 50 | 75 | 100"; }
      units %;
    }

    leaf eUtranFrequencyRef {
      description "Reference to a corresponding EUtranFrequency instance.";
      mandatory true;
      type types3gpp:DistinguishedName;
    }
  }
    
  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/" + 
    "nrcellcu3gpp:NRCellCU" {

    list EUtranFreqRelation {
      description "Represents a frequency relation between an NR cell and an
        E-UTRAN cell.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses EUtranFreqRelationGrp;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 66 ***
*** START OF CHANGE 67 ***
*** yang-models/_3gpp-nr-nrm-eutranfrequency.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-eutranfrequency {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-eutranfrequency";
  prefix "eutraneteutranfreq3gpp";

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the EUtranFrequency Information
    Object Class (IOC), that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC), that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM),
    3GPP TS 28.658 (E-UTRAN) Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping EUtranFrequencyGrp {
    description "Represents the EUtranFrequency IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf earfcnDL {
      description "Specifies the channel number for the central DL frequency.";
      reference "3GPP TS 36.101";
      mandatory true;
      type uint32 { range "0..262143"; }
    }

    leaf-list multiBandInfoListEutra {
      description "List of additional frequency bands the frequency belongs to.";
      config false;
      min-elements 0;
      type uint16 { range "1..256"; }
    }
  }

  grouping EUtranFrequencyWrapper {
    list EUtranFrequency {
      description "Represents certain E-UTRAN frequency properties.";
      reference "3GPP TS 28.658";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses EUtranFrequencyGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses EUtranFrequencyWrapper ;
  }

  augment "/eutranet3gpp:EUtraNetwork" {
    if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
    uses EUtranFrequencyWrapper ;
  }
}
<CODE ENDS>
*** END OF CHANGE 67 ***
*** START OF CHANGE 68 ***
*** yang-models/_3gpp-nr-nrm-externalamffunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalamffunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalamffunction";
  prefix "extamf3gpp";
    
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalAMFFunction Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalAMFFunctionGrp {
    description "Represents the ExternalAMFFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at least 
        one (the primary PLMN Id).
        The PLMN Identifier is composed of a Mobile Country Code (MCC) and a 
        Mobile Network Code (MNC).";
      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }
    
    container aMFIdentifier {
      presence true;
      description "An AMF identifier, comprising an AMF Region ID, an AMF Set ID and an AMF Pointer.";
      uses types3gpp:AmfIdentifier;
    }
  }

  grouping ExternalAMFFunctionWrapper {
    list ExternalAMFFunction {
      description "Represents the properties, known by the management
        function, of a AMFFunction managed by another management
        function.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalAMFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalAMFFunctionWrapper;
  }

  augment "/nrnet3gpp:NRNetwork" {
    if-feature nrnet3gpp:ExternalsUnderNRNetwork;
    uses ExternalAMFFunctionWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 68 ***
*** START OF CHANGE 69 ***
*** yang-models/_3gpp-nr-nrm-externalenbfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalenbfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalenbfunction";
  prefix "extenb3gpp";

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalENBFunction
    Information Object Class (IOC) that is part of the NR Network Resource
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM),
    3GPP TS 28.658 (E-UTRAN) Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalENBFunctionGrp {
    description "Represets the ExternalENBFunction IOC.";
    reference "3GPP TS 28.658";
    uses mf3gpp:ManagedFunctionGrp;

    leaf eNBId {
      description "Unambiguously identifies an eNodeB within a PLMN.";
      reference "3GPP TS 36.413, 3GPP TS 36.300";
      mandatory true;
      type int32 { range "0..268435455"; } // Representing 28 bit eNB ID.
                                           // 18, 20 and 21 bit eNB IDs also
                                           // allowed.
    }
  }

  grouping ExternalENBFunctionWrapper {
    list ExternalENBFunction {
      description "Represents an external eNB functionality.";
      reference "3GPP TS 28.658";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalENBFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalENBFunctionWrapper;
  }

  augment "/eutranet3gpp:EUtraNetwork" {
    if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
    uses ExternalENBFunctionWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 69 ***
*** START OF CHANGE 70 ***
*** yang-models/_3gpp-nr-nrm-externaleutrancell.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externaleutrancell {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externaleutrancell";
  prefix "exteutrancell3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
  import _3gpp-nr-nrm-externalenbfunction { prefix extenb3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalEUtranCellFDD and
    ExternalEUtranCellTDD Information Object Classes (IOCs) that are part
    of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM),
    3GPP TS 28.658 (E-UTRAN) Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalEUtranGenericCellGrp {
    description "Represents the ExternalEUtranGenericCell IOC."; 
    reference "3GPP TS 28.658";
    uses mf3gpp:ManagedFunctionGrp;

    leaf pci {
      description "The Physical Cell Identity (PCI) of the cell (for
        NM-Centralized, EM-Centralized and Distributed PCI assignment cases).
        In the case of NM-Centralized PCI assignment, see 3GPP TS 36.300.";
      reference "3GPP TS 36.211";
      mandatory true;
      type int32 { range "0..503"; }
    }

    list plmnIdList {
      description "List of unique identities for PLMNs. A cell can broadcast
        up to 6 PLMN IDs. This is to support the case that one cell can be
        used by up to 6 operator's core networks. The PLMN(s) included in this
        list will use the same single tracking area code (TAC) and the same
        Cell Identity (cellLocalId) for sharing the radio access network
        resources. One member of plmnIdList is the primary PLMN ID. A PLMN ID
        included in this list cannot be included in the cellAccessInfoList.
        The PLMN ID is composed of a Mobile Country Code (MCC) and a Mobile
        Network Code (MNC).";
      reference "3GPP TS 36.300, 3GPP TS 36.331, 3GPP TS 23.003";
      key "mcc mnc";
      min-elements 1;
      max-elements 6;
      uses types3gpp:PLMNId;
    }

    leaf cellLocalId {       	
      description "Unambiguously identifies a cell within an eNodeB.";
      reference "NCI defined in 3GPP TS 38.300";
      type int32 {range "0..255"; }     	
    }

    leaf eNBId {
      description "Unambiguously identifies an eNodeB within a PLMN.";
      reference "3GPP TS 36.413, 3GPP TS 36.300";
      mandatory true;
      type int32 { range "0..268435455"; } // Representing 28 bit eNB ID.
                                           // 18, 20 and 21 bit eNB IDs also
                                           // allowed.
    }
  }
  
  grouping ExternalEUtranCellFDDGrp {
    description "Represents the ExternalEUtranCellFDD IOC."; 
    reference "3GPP TS 28.658";
    uses ExternalEUtranGenericCellGrp;

    leaf earfcnDL {
      description "The channel number for the central DL frequency.";
      reference "3GPP TS 36.101";
      mandatory true;
      type int32 { range "0..17999 | 46590..262143"; }
    }

    leaf earfcnUL {
      description "The channel number for the central UL frequency. Value 0
        means that the UL channel number is N/A for the DL-only bands.";
      reference "3GPP TS 36.101";
      mandatory true;
      type int32 { range "0 | 18000..35999 | 46590..262143"; }
    }
  }

  grouping ExternalEUtranCellTDDGrp {
    description "Represents the ExternalEUtranCellTDD IOC."; 
    reference "3GPP TS 28.658";
    uses ExternalEUtranGenericCellGrp;

    leaf earfcn {
      description "The frequency number for the central frequency.";
      reference "3GPP TS 36.104";
      mandatory true;
      type int32 { range "36000..262143"; }
    }
  }

  grouping ExternalEUtranCellFDDWrapper {
    list ExternalEUtranCellFDD {
      description "Represents the common properties of external E-UTRAN FDD
        cell provided by eNB or NG-RAN FDD cell provided by ng-eNB.";
      reference "3GPP TS 28.658";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalEUtranCellFDDGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }

  grouping ExternalEUtranCellTDDWrapper {
    list ExternalEUtranCellTDD {
      description "Represents the common properties of external E-UTRAN cell
        TDD provided by eNB or NG-RAN TDD cell provided by ng-eNB.";
      reference "3GPP TS 28.658";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalEUtranCellTDDGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }

  augment "/subnet3gpp:SubNetwork/extenb3gpp:ExternalENBFunction" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork;
    uses ExternalEUtranCellFDDWrapper;
  }

  augment "/eutranet3gpp:EUtraNetwork/extenb3gpp:ExternalENBFunction" {
    if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
    uses ExternalEUtranCellFDDWrapper;
  }
  
  augment "/subnet3gpp:SubNetwork/extenb3gpp:ExternalENBFunction" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork;
    uses ExternalEUtranCellTDDWrapper;
  }

  augment "/eutranet3gpp:EUtraNetwork/extenb3gpp:ExternalENBFunction" {
    if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
    uses ExternalEUtranCellTDDWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 70 ***
*** START OF CHANGE 71 ***
*** yang-models/_3gpp-nr-nrm-externalgnbcucpfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalgnbcucpfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalgnbcucpfunction";
  prefix "extgnbcucp3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalGNBCUCPFunction
    Information Object Class (IOC), that is part of the NR Network Resource
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalGNBCUCPFunctionGrp {
    description "Represets the ExternalGNBCUCPFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf gNBId {
      description "Identifies a gNB within a PLMN.";
      reference "gNB Identifier (gNB ID) in 3GPP TS 38.300, Global gNB ID
        in 3GPP TS 38.413";
      mandatory true;
      type int64 { range "0..4294967295"; }
    }

    leaf gNBIdLength {
      description "Indicates the number of bits for encoding the gNB ID.";
      reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
      mandatory true;
      type int32 { range "22..32"; }
    }

    list pLMNId {
      description "Specifies the PLMN identifier to be used as part of the
        global RAN node identity.";
      key "mcc mnc";
      min-elements 1;
      max-elements 1;
      uses types3gpp:PLMNId;
    }
  }

  grouping ExternalGNBCUCPFunctionWrapper {
    list ExternalGNBCUCPFunction {
      description "Represents the properties, known by the management function,
        of a GNBCUCPFunction managed by another management function.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalGNBCUCPFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalGNBCUCPFunctionWrapper;
  }

  augment "/nrnet3gpp:NRNetwork" {
    if-feature nrnet3gpp:ExternalsUnderNRNetwork;
    uses ExternalGNBCUCPFunctionWrapper;
  }		
}
<CODE ENDS>
*** END OF CHANGE 71 ***
*** START OF CHANGE 72 ***
*** yang-models/_3gpp-nr-nrm-externalgnbcuupfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalgnbcuupfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalgnbcuupfunction";
  prefix "extgnbcuup3gpp";

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalGNBCUUPFunction
    Information Object Class (IOC), that is part of the NR Network
    Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalGNBCUUPFunctionGrp {
    description "Represets the ExternalGNBCUUPFunction IOC.";
    reference "3GPP TS 28.541";   
    uses mf3gpp:ManagedFunctionGrp; 
            
    leaf gNBId {
      description "Identifies a gNB within a PLMN.";
      reference "gNB Identifier (gNB ID) in 3GPP TS 38.300, Global gNB ID
        in 3GPP TS 38.413";
      mandatory true;
      type int64 { range "0..4294967295"; }
    }

    leaf gNBIdLength {
      description "Indicates the number of bits for encoding the gNB ID.";
      reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
      mandatory true;
      type int32 { range "22..32"; }
    }
  }

  grouping ExternalGNBCUUPFunctionWrapper {
    list ExternalGNBCUUPFunction {
      description "Represents the properties, known by the management function,
        of a GNBCUUPFunction managed by another management function.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalGNBCUUPFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalGNBCUUPFunctionWrapper;
  }

  augment "/nrnet3gpp:NRNetwork" {
    if-feature nrnet3gpp:ExternalsUnderNRNetwork;
    uses ExternalGNBCUUPFunctionWrapper;
  }	
}
<CODE ENDS>
*** END OF CHANGE 72 ***
*** START OF CHANGE 73 ***
*** yang-models/_3gpp-nr-nrm-externalgnbdufunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalgnbdufunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalgnbdufunction";
  prefix "extgnbdu3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalGNBDUFunction
    Information Object Class (IOC) that is part of the NR Network Resource
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalGNBDUFunctionGrp {
    description "Represets the ExternalGNBDUFunction IOC.";
    reference "3GPP TS 28.541";   
    uses mf3gpp:ManagedFunctionGrp; 
            
    leaf gNBId {
      description "Identifies a gNB within a PLMN.";
      reference "gNB Identifier (gNB ID) in 3GPP TS 38.300, Global gNB ID
        in 3GPP TS 38.413";
      mandatory true;
      type int64 { range "0..4294967295"; }
      yext3gpp:inVariant;
    }

    leaf gNBIdLength {
      description "Indicates the number of bits for encoding the gNB ID.";
      reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
      mandatory true;
      type int32 { range "22..32"; }
    }

    list pLMNId {
      description "Specifies the PLMN identifier to be used as part of the
        global RAN node identity.";
      key "mcc mnc";
      min-elements 1;
      max-elements 1;
      uses types3gpp:PLMNId;
    }
  }

  grouping ExternalGNBDUFunctionWrapper {
    list ExternalGNBDUFunction {
      description "Represents the properties, known by the management function,
        of a GNBDUFunction managed by another management function.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalGNBDUFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalGNBDUFunctionWrapper;
  }

  augment "/nrnet3gpp:NRNetwork" {
    if-feature nrnet3gpp:ExternalsUnderNRNetwork;
    uses ExternalGNBDUFunctionWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 73 ***
*** START OF CHANGE 74 ***
*** yang-models/_3gpp-nr-nrm-externalnrcellcu.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalnrcellcu {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalnrcellcu";
  prefix "extnrcellcu3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-nr-nrm-externalgnbcucpfunction { prefix extgnbcucp3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalNRCellCU Information
    Object Class (IOC), that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC), that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalNRCellCUGrp {
    description "Represents the ExternalNRCellCU IOC."; 
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;
        
    leaf cellLocalId {       	
      description "Identifies an NR cell of a gNB. Together with corresponding
        gNB ID it forms the NR Cell Identifier (NCI).";
      reference "NCI in 3GPP TS 38.300";
      mandatory true;
      type int32 {range "0..16383"; }     	
    }

    leaf nRPCI {
      description "The Physical Cell Identity (PCI) of the NR cell.";
      reference "3GPP TS 36.211";
      mandatory true;
      type int32 { range "0..1007"; }
    }

    list pLMNIdList {
      description "Defines which PLMNs that are assumed to be served by the
        NR cell in another gNB CU-CP. This list is either updated by the
        managed element itself (e.g. due to ANR, signalling over Xn, etc.) or
        by consumer over the standard interface.";
      key "mcc mnc";
      min-elements 1;
      max-elements 12;
      uses types3gpp:PLMNId;
    }

    leaf nRFrequencyRef {
      description "Reference to corresponding NRFrequency instance.";
      mandatory true;
      type types3gpp:DistinguishedName;
    }
  }

  grouping ExternalNRCellCUWrapper {
    list ExternalNRCellCU {
      description "Represents the properties of an NRCellCU controlled by
        another Management Service Provider.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalNRCellCUGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork/extgnbcucp3gpp:ExternalGNBCUCPFunction" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalNRCellCUWrapper;
  }

  augment "/nrnet3gpp:NRNetwork/extgnbcucp3gpp:ExternalGNBCUCPFunction" {
    if-feature nrnet3gpp:ExternalsUnderNRNetwork;
    uses ExternalNRCellCUWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 74 ***
*** START OF CHANGE 75 ***
*** yang-models/_3gpp-nr-nrm-externalservinggwfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalservinggwfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalservinggwfunction";
  prefix "extservgw3gpp";
    
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-nr-nrm-eutranetwork { prefix eutranet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalServingGWFunction
    Information Object Class (IOC) that is part of the NR Network Resource
    Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalServingGWFunctionGrp {
    description "Represents the ExternalServingGWFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;
  }

  grouping ExternalServingGWFunctionWrapper {
    list ExternalServingGWFunction {
      description "Represents the properties, known by the management
        function, of a ServingGWFunction managed by another management
        function.";
      reference "3GPP TS 28.658";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalServingGWFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalServingGWFunctionWrapper;
  }

  augment "/eutranet3gpp:EUtraNetwork" {
    if-feature eutranet3gpp:ExternalsUnderEUtraNetwork;
    uses ExternalServingGWFunctionWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 75 ***
*** START OF CHANGE 76 ***
*** yang-models/_3gpp-nr-nrm-externalupffunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-externalupffunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-externalupffunction";
  prefix "extupf3gpp";
    
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the ExternalUPFFunction Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping ExternalUPFFunctionGrp {
    description "Represents the ExternalUPFFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;
  }

  grouping ExternalUPFFunctionWrapper {
    list ExternalUPFFunction {
      description "Represents the properties, known by the management
        function, of a UPFFunction managed by another management
        function.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses ExternalUPFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses ExternalUPFFunctionWrapper;
  }

  augment "/nrnet3gpp:NRNetwork" {
    if-feature nrnet3gpp:ExternalsUnderNRNetwork;
    uses ExternalUPFFunctionWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 76 ***
*** START OF CHANGE 77 ***
*** yang-models/_3gpp-nr-nrm-gnbcucpfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-gnbcucpfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-gnbcucpfunction";
  prefix "gnbcucp3gpp";
    
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the GNBCUCPFunction Information 
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference "CR-0769"; }
  revision 2021-11-06 { reference "CR-0611" ; }
  revision 2021-11-05 { reference "CR-0609"; }
  revision 2020-10-02 { reference CR-0384 ; }
  revision 2020-08-06 { reference "CR-0333"; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2020-06-03 { reference "CR-0286"; }
  revision 2020-05-08 { reference S5-203316 ; }
  revision 2020-04-28 { reference "0260"; }
  revision 2020-02-14 { reference S5-20XXXX ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 { reference "Initial revision"; }

  feature DESManagementFunction {
    description "Classs representing Distributed SON Energy Saving feature";
  }

  feature DANRManagementFunction {
    description "Classs representing D-SON function of ANR Management feature";
  }


  feature DMROFunction {
    description "Classs representing D-SON function of MRO feature";
  }
 
  grouping GNBCUCPFunctionGrp {
    description "Represents the GNBCUCPFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf gNBId {
      description "Identifies a gNB within a PLMN. The gNB Identifier (gNB ID)
        is part of the NR Cell Identifier (NCI) of the gNB cells.";
      reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
      mandatory true;
      type int64 { range "0..4294967295"; }
    }

    leaf gNBIdLength {
      description "Indicates the number of bits for encoding the gNB ID.";
      reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
      mandatory true;
      type int32 { range "22..32"; }
    }

    leaf gNBCUName {
      description "Identifies the Central Unit of an gNB.";
      reference "3GPP TS 38.473";
      mandatory true;
      type string { length "1..150"; }
    }

    list pLMNId {
      description "The PLMN identifier to be used as part of the global RAN
        node identity.";
      key "mcc mnc";
      min-elements 1;
      max-elements 1;
      yext3gpp:inVariant;
      uses types3gpp:PLMNId;
    } 

    leaf-list x2BlackList {
      type string;
      description "List of nodes to which X2 connections are prohibited.";
    }

    leaf-list x2WhiteList {
      type string;
      description "List of nodes to which X2 connections are enforced.";
    }

    leaf-list xnBlackList {
      type string;
      description "List of nodes to which Xn connections are prohibited.";
    }

    leaf-list xnWhiteList {
      type string;
      description "List of nodes to which X2 connections are enforced.";
    }

    leaf-list xnHOBlackList {
      type string;
      description "List of nodes to which handovers over  Xn are prohibited.";
    }

    leaf configurable5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Configurable5QISet that the GNBCUCPFunction 
        supports (is associated to).";
    }

    leaf-list x2HOBlackList {
      type string;
      description "List of nodes to which handovers over X2 are prohibited.";
    }

    leaf dynamic5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Dynamic5QISet that the GNBCUCPFunction supports 
        (is associated to).";
    }

    leaf dCHOControl {
      type boolean;
      description "This attribute determines whether the CHO function is 
        enabled or disabled.";
    }

    leaf dDAPSHOControl {
      type boolean;
      description "This attribute determines whether the DAPS handover function
                   is enabled or disabled.";
    }
  }

  augment "/me3gpp:ManagedElement" {

    list GNBCUCPFunction {
      description "Represents the logical function CU-CP of gNB and en-gNB.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {    
        uses GNBCUCPFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 77 ***
*** START OF CHANGE 78 ***
*** yang-models/_3gpp-nr-nrm-gnbcuupfunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-gnbcuupfunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-gnbcuupfunction";
  prefix "gnbcuup3gpp";
    
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the GNBCUUPFunction Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference "CR-0769"; }
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-08-06 { reference "CR-0333"; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2020-06-03 { reference "CR-0286"; }
  revision 2020-05-28 { reference "CR-0318"; } 
  revision 2020-03-12 { reference "SP-200233 S5-201547"; }
  revision 2020-02-14 { reference S5-20XXXX ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-08-21 { reference "Initial revision"; }

  grouping TAIGrp {
    description "Tracking Area Identity";
    
    list pLMNId {
      key "mcc mnc";
      description "PLMN IDs for the Tracking area";
      uses types3gpp:PLMNId;
    }
    
    leaf nRTAC {
      type int64;
      description "Identity of the common Tracking Area Code for the PLMNs
        allowedValues:
        a) It is the TAC or Extended-TAC. 
        b) A cell can only broadcast one TAC or Extended-TAC. 
          See TS 36.300, subclause 10.1.7 (PLMNID and TAC relation).
        c) TAC is defined in subclause 19.4.2.3 of 3GPP TS 23.003 and 
          Extended-TAC is defined in subclause 9.3.1.29 of 3GPP TS 38.473.
        d) For a 5G SA (Stand Alone), it has a non-null value.";
    }
  }
  
  grouping BackhaulAddressGrp {
    description "Indicates the backhauladdress of gNB.";

    leaf gNBId {
      type uint32 {
        range "0..4294967295";
      }
      description "It identifies a gNB within a PLMN. The gNB ID is part of 
        the NR Cell Identifier (NCI) of the gNB cells.";
      reference "gNB Identifier (gNB ID) of subclause 8.2 of TS 38.300. 
                 Global gNB ID in subclause 9.3.1.6 of TS 38.413";
    }
    
    list tAI {
      key nRTAC;
      min-elements 1;
      max-elements 1;
      description "Tracking Area Identity";
      reference "subclause 9.3.3.11 in TS 38.413";
      uses TAIGrp;
    }
  }
  
  grouping MappingSetIDBackhaulAddressGrp {
    description "Mapping relationship between setID and backhaulAddress of gNB";
    
    leaf idx { 
      type uint32 ;
      description "ID value";
    }
    
    leaf setID {
      type uint32;
      mandatory true;
      description "Indicates the setID of gNB.";
      reference "Subclause 7.4.1.6 in TS 38.211";
    }

    list backhaulAddress {
      key gNBId;
      min-elements 1;
      max-elements 1;
      description "Indicates the backhauladdress of gNB.";
      uses BackhaulAddressGrp;
    }
  }
  grouping GNBCUUPFunctionGrp {
    description "Represents the GNBCUUPFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp; 

    leaf gNBCUUPId {
      type uint64 {
        range "0..68719476735" ;
      }
      config false;
      mandatory true;
      description "Identifies the gNB-CU-UP at least within a gNB-CU-CP";
      reference "'gNB-CU-UP ID' in subclause 9.3.1.15 of 3GPP TS 38.463";
      yext3gpp:inVariant;
    }

    leaf gNBId {
      type uint32;
      mandatory true;
      description "Identifies a gNB within a PLMN. The gNB ID is part of the 
        NR Cell Identifier (NCI) of the gNB cells. ";
      reference "gNB Identifier (gNB ID) of subclause 8.2 of TS 38.300.
         Global gNB ID in subclause 9.3.1.6 of TS 38.413";
    }
    
    leaf gNBIdLength {
      mandatory true;
      type int32 { range "22..32"; }
      description "Indicates the number of bits for encoding the gNB Id.";
      reference "gNB Id in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
    }
            
    list pLMNInfoList {
      description "The PLMNInfoList is a list of PLMNInfo data type. It 
        defines which PLMNs that can be served by the GNBCUUPFunction and 
        which S-NSSAIs can be supported by the GNBCUUPFunction for 
        corresponding PLMN in case of network slicing feature is supported";
      key "mcc mnc sd sst";
      uses types5g3gpp:PLMNInfo;
    }
    
    list mappingSetIDBackhaulAddressList {
      key idx;
      description "Specifies a list of mappingSetIDBackhaulAddress used to 
        retrieve the backhaul address of the victim set.
        Must be present if Remote Interference Management function is 
        supported.";
      uses MappingSetIDBackhaulAddressGrp;
    }

    leaf configurable5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Configurable5QISet that the GNBCUUPFunction 
        supports (is associated to).";
    }
    leaf dynamic5QISetRef {
      type types3gpp:DistinguishedName;
      description "DN of the Dynamic5QISet that the GNBCUUPFunction 
        supports (is associated to).";
    }
  }

  augment "/me3gpp:ManagedElement" {

    list GNBCUUPFunction {
      key id;
      description "Represents the logical function CU-UP of gNB or en-gNB.";
      reference "3GPP TS 28.541";
      uses top3gpp:Top_Grp;
      container attributes {    
        uses GNBCUUPFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 78 ***
*** START OF CHANGE 79 ***
*** yang-models/_3gpp-nr-nrm-gnbdufunction.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-gnbdufunction {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-gnbdufunction";
  prefix "gnbdu3gpp";

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-yang-extensions { prefix yext3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the GNBDUFunction Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference "CR-0769"; }
  revision 2021-10-28 { reference CR-0607 ; }
  revision 2021-04-30 { reference CR-0490 ; }
  revision 2020-10-02 { reference CR-0384 ; }
  revision 2020-03-12 { reference "SP-200233 S5-201547" ; }
  revision 2020-02-14 { reference S5-20XXXX ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-08-21 {reference "Initial revision."; }

  feature DRACHOptimizationFunction {
    description "Class representing D-SON function of RACH optimization
      feature";
  }

  grouping RimRSReportInfoGrp {
    description "This  data type defines necessary reporting information
      derived from the detected RIM-RS, including
      1)  The detected set ID;
      2)  Propagation delay in number of OFDM symbols
      3)  Functionality of the RS (RS-1 or RS-2, Enough or Not enough
        mitigation for RS-1).

      RS-1 is equivalent to RIM-RS type 1 (see 38.211, subclause 7.4.1.6).
      RS-2 is equivalent to RIM-RS type 2 (see 38.211, subclause 7.4.1.6).
        Enough mitigation for RS-1 means 'Enough' / 'Not enough' indication
          functionality is enabled for RIM RS-1 and RIM-RS type 1 is used to
          indicate 'enough mitigation' functionality.
        Not enough mitigation for RS-1 means 'Enough' / 'Not enough' indication
          functionality is enabled for RIM RS-1 and RIM-RS type 1 is used to
          indicate 'Not enough mitigation' functionality.";

    leaf detectedSetID {
      type uint32 ;
      description "Set ID of the detected RIM-RS
        allowedValues: 0,1...max{totalnrofSetIdofRS1, totalnrofSetIdofRS2}";
    }

    leaf propagationDelay {
      type uint32 ;
      must '. <= ../../maxPropagationDelay' {
        error-message "allowedValues: 0, 1.. maxPropagationDelay";
      }
      description "This attribute indicates the propagation delay of the
        detected RIM-RS, in number of OFDM symbol.";
    }

    leaf functionalityOfRIMRS {
      type enumeration {
        enum RS1;
        enum RS2;
        enum RS1_FOR_ENOUGH_MITIGATION;
        enum RS1_FOR_NOT_ENOUGH_MITIGATION;
      }
      mandatory true;
      description "Indicates the functionality of the detected RIM-RS.
        If the indication of enableEnoughNotEnoughIndication is 'enabled',
          valid values are {RS2, RS1forEnoughMitigation,
          RS1forNotEnoughMitigation};
        If the indication of enableEnoughNotEnoughIndication is 'disabled',
          valid values are {RS1, RS2}.

        RS1forEnoughMitigation means RIM-RS type 1 is used to indicate
         'enough mitigation' functionality.
        RS1forNotEnoughMitigation means RIM-RS type 1 is used to indicate
          'Not enough mitigation' functionality.";
    }
  }

  grouping RimRSReportConfGrp {
    description "Defines RIM-RS reporting configuration";

    leaf reportIndicator {
      type types3gpp:EnabledDisabled;
      default DISABLED;
      description "Used to enable or disable the RS report on a gNB.
        If the indication is 'enable', the gNB starts to periodically report
        necessary information derived from the detected RIM-RS to OAM.
        If the indication is 'disable', the gNB stops reporting.";
    }

    leaf reportInterval {
      type uint32;
      mandatory true;
      units ms;
      description "Used to define reporting interval of a gNB in ms.";
    }

    leaf nrofRIMRSReportInfo {
      type uint32;
      mandatory true;
      description "Used to define the maximum number of RIMRSReportInfo in
        a single report.";
    }

    leaf maxPropagationDelay {
      type uint32 {
        range "0..327679";
      }
      mandatory true;
      description "Used to define the maximum reported OFDM symbol number for
        the propagation delay of the detected RIM-RS in each RIMRSReportInfo.

        allowedValues: 0, 1..20**2*maxNrofSymbols-1, where maxNrofSymbols=14.";
    }

    list RimRSReportInfoList {
      key detectedSetID;
      description "Represents a list (the length of the list is
        nrofRIMRSReportInfo) of necessary information derived from the
        detected RIM-RS.";
      uses RimRSReportInfoGrp;
    }
  }

  grouping GNBDUFunctionGrp {
    description "Represents the GNBDUFunction IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf gNBId {
      type int64 { range "0..4294967295"; }
      mandatory true;
      description "Identifies a gNB within a PLMN. The gNB Identifier (gNB ID)
        is part of the NR Cell Identifier (NCI) of the gNB cells.";
      reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
    }

    leaf gNBIdLength {
      type int32 { range "22..32"; }
      mandatory true;
      description "Indicates the number of bits for encoding the gNB ID.";
      reference "gNB ID in 3GPP TS 38.300, Global gNB ID in 3GPP TS 38.413";
    }

    leaf gNBDUId {
      type int64 { range "0..68719476735"; }
      mandatory true;
      description "Uniquely identifies the DU at least within a gNB.";
      reference "3GPP TS 38.473";
    }

    leaf gNBDUName {
      type string { length "1..150"; }
      description "Identifies the Distributed Unit of an NR node";
      reference "3GPP TS 38.473";
    }

    list rimRSReportConf {
      key reportInterval;
      config false;
      min-elements 1;
      max-elements 1;
      description "Used to configure gNBs to report the all necessary
        information derived from the detected RIM-RS to OAM.";
      yext3gpp:inVariant;
      uses RimRSReportConfGrp;
    }
  }

  augment "/me3gpp:ManagedElement" {

    list GNBDUFunction {
   key id;
      description "Represents the logical function DU of gNB or en-gNB.";
      reference "3GPP TS 28.541";
      uses top3gpp:Top_Grp;
      container attributes {
        uses GNBDUFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 79 ***
*** START OF CHANGE 80 ***
*** yang-models/_3gpp-nr-nrm-nrcellcu.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nrcellcu {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrcellcu";
  prefix "nrcellcu3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the NRCellCU Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-01-25 { reference CR-0454 ; }
  revision 2020-11-25 { reference CR-0386 ; }
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-10-02 { reference CR-0384 ; }
  revision 2020-05-08 { reference S5-203316 ; }
  revision 2020-02-14 { reference S5-20XXXX ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 { reference "Initial revision"; }

  feature DPCIConfigurationFunction {
    description "Class representing Distributed SON 
 function of PCI configuration feature";
  }

  feature DESManagementFunction {
    description "Class representing Distributed SON  
      Energy Saving feature";
  }

  feature DMROFunction {
    description "Class representing D-SON function of MRO feature";
  }

  feature CESManagementFunction {
    description "Class representing Centralized SON Energy Saving 
      feature";
  }

  grouping NRCellCUGrp {
    description "Represents the NRCellCU IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf cellLocalId {
      description "Identifies an NR cell of a gNB. Together with corresponding
        gNB ID it forms the NR Cell Identifier (NCI).";
      mandatory true;
      type int32 { range "0..16383"; }
    }

    list pLMNInfoList {
      description "The PLMNInfoList is a list of PLMNInfo data type. It defines 
        which PLMNs that can be served by the NR cell, and which S-NSSAIs that 
        can be supported by the NR cell for corresponding PLMN in case of 
        network slicing feature is supported.";
      // Note: Whether the attribute pLMNId in the pLMNInfo can be writable 
      // depends on the implementation.
      key "mcc mnc sd sst";
      min-elements 1;
      uses types5g3gpp:PLMNInfo;
    }

    leaf nRFrequencyRef {
      description "Reference to corresponding NRFrequency instance.";
      config false;
      type types3gpp:DistinguishedName;
    }
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction" {

    list NRCellCU {
      description "Represents the information required by CU that is
        responsible for the management of inter-cell mobility and neighbour
        relations via ANR.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRCellCUGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 80 ***
*** START OF CHANGE 81 ***
*** yang-models/_3gpp-nr-nrm-nrcelldu.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nrcelldu {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrcelldu";
  prefix "nrcelldu3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import ietf-yang-types { prefix yang; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the NRCellDU Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference "CR-0769"; }
  revision 2021-10-28 { reference CR-0607 ; }
  revision 2021-01-25 { reference CR-0454 ; }
  revision 2020-11-25 { reference CR-0386 ; }
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-10-02 { reference CR-0384 ; }
  revision 2020-05-08 { reference S5-203316 ; }
  revision 2020-02-14 { reference S5-20XXXX ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-09-03 { reference "Initial revision"; }

  feature DRACHOptimizationFunction {
    description "Class representing D-SON function of RACH optimization 
      feature";
  }
  
  feature CPCIConfigurationFunction {
    description "Class representing Centralized SON function of 
      PCI configuration feature";
  }

  grouping NPNIdentityGrp {
    description "Represents the NPN supported by the <<IOC>> using this 
      <<dataType>> as one of its attributes in case of the cell is a 
      NPN-only cell.";
      
    list plmnid {
      key "mcc mnc";
      min-elements 1;
      description "PLMNId";
      uses types3gpp:PLMNId;
    }
   
    leaf cAGIdList {
      type string;
      mandatory true;
      description "It identifies a CAG list containing up to 12 CAG-identifiers 
        per PLMN Identity, see TS 38.331.
        
        CAG is used for the PNI-NPNs to prevent UE(s), which are not allowed 
        to access the NPN via the associated cell(s), from automatically 
        selecting and accessing the associated CAG cell(s).
        
        CAG ID is used to combine with PLMN ID to identify a PNI-NPN.

        Exist if the cell is a NPN-only cell see TS 38.331";
    }
   
    leaf nIDList {
      type string;
      mandatory true;
      description "It identifies a list of NIDs containing up to 12 NIDs per 
        PLMN Identity, see TS 38.331.

        NID is used to combine with PLMN ID to identify an SNPN.
        
        Exist if the cell is a NPN-only cell see TS 38.331";
    }
  }
  
  grouping NRCellDUGrp {
    description "Represents the NRCellDU IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;
        
    leaf cellLocalId {
      description "Identifies an NR cell of a gNB. Together with the
        corresponding gNB identifier in forms the NR Cell Identity (NCI)."; 
      reference "NCI in 3GPP TS 38.300";
      mandatory true;
      type int32 { range "0..16383"; }
    }

    leaf operationalState  {
      description "Operational state of the NRCellDU instance. Indicates
        whether the resource is installed and partially or fully operable
        (ENABLED) or the resource is not installed or not operable
        (DISABLED).";
      config false;
      type types3gpp:OperationalState;
    }

    leaf administrativeState  {
      description "Administrative state of the NRCellDU. Indicates the
        permission to use or prohibition against using the cell, imposed
        through the OAM services.";
      type types3gpp:AdministrativeState;
      default LOCKED;
    }

    leaf cellState  {
      description "Cell state of the NRCellDU instance. Indicates whether the
        cell is not currently in use (IDLE), or currently in use but not
        configured to carry traffic (INACTIVE), or currently in use and is
        configured to carry traffic (ACTIVE).";
      config false;
      type types3gpp:CellState;
    }

    list pLMNInfoList {
      description "The PLMNInfoList is a list of PLMNInfo data type. It 
        defines which PLMNs that can be served by the NR cell, and which 
        S-NSSAIs that can be supported by the NR cell for corresponding PLMN 
        in case of network slicing feature is supported. The plMNId of the 
        first entry of the list is the PLMNId used to construct the nCGI for 
        the NR cell.";
      key "mcc mnc sd sst";
      min-elements 1;
      ordered-by user;
      uses types5g3gpp:PLMNInfo;
    }

    list nPNIdentityList {
      key idx ;
      min-elements 1;
      ordered-by user;
      description "It defines which NPNs that can be served by the NR cell, 
        and which CAG IDs or NIDs can be supported by the NR cell for 
        corresponding PNI-NPN or SNPN in case of the cell is NPN-only cell.";
      reference "3GPP TS 38.331";
      leaf idx { type uint32 ; }
      uses NPNIdentityGrp;
    }
    
    leaf nRPCI {
      description "The Physical Cell Identity (PCI) of the NR cell.";
      reference "3GPP TS 36.211";
      mandatory true;
      type int32 { range "0..1007"; }
    }

    leaf nRTAC {
      description "The common 5GS Tracking Area Code for the PLMNs."; 
      reference "3GPP TS 23.003, 3GPP TS 38.473";
      type types3gpp:Tac;
    }

    leaf arfcnDL {
      description "NR Absolute Radio Frequency Channel Number (NR-ARFCN) for
        downlink.";
      reference "3GPP TS 38.104";
      mandatory true;
      type int32;
    }
 
    leaf arfcnUL {
      description "NR Absolute Radio Frequency Channel Number (NR-ARFCN) for
        uplink.";
      reference "3GPP TS 38.104";
      type int32;
    }

    leaf arfcnSUL {
      description "NR Absolute Radio Frequency Channel Number (NR-ARFCN) for
        supplementary uplink.";
      reference "3GPP TS 38.104";
      type int32;
    }

    leaf bSChannelBwDL {
      description "Base station channel bandwidth for downlink.";
      reference "3GPP TS 38.104";
      type int32;
      units MHz;
    }

    leaf rimRSMonitoringStartTime {
      type yang:date-and-time ;
      mandatory true;
      description "Configures the UTC time when the gNB attempts to start 
        RIM-RS monitoring.";
     }
    
    leaf rimRSMonitoringStopTime {
      type yang:date-and-time ;
      mandatory true;
      description "Configures the UTC time when the gNB stops RIM-RS 
        monitoring.";
     }
    
    leaf rimRSMonitoringWindowDuration {
      type uint32 {
        range 1..16384 ;
      }
      mandatory true;
      description "Configures a duration of the monitoring window  in which 
        gNB monitors the RIM-RS, in unit of P_t, where P_t is the RIM-RS 
        transmission periodicity in units of uplink-downlink switching period (
        see 38.211 subclause 7.4.1.6).

          This field is configured together with rimRSMonitoringInterval, 
          rimRSMonitoringWindowStartingOffset, rimRSMonitoringOccasionInterval 
          and rimRSMonitoringOccasionStartingOffset.
          The duration of the monitoring window is expected to be larger than 
          or equal to M*P_t, where M is the interval between adjacent monitoring 
          occasions within the monitoring window 
          (configured by rimRSMonitoringInterval).
          The absolute duration of the monitoring window is not expected to be 
          larger than the periodicity of the monitoring window (configured by 
          rimRSMonitoringWindowPeriodicity).
          
          See 3GPP TS 28.541 attribute descrition rimRSMonitoringWindowDuration
          for the exact math formulas.
          
          Only the earliest N_T consecutive detection durations in each RIM-RS 
          transmission periodicity (P_t) in the monitoring window are taken as 
          valid time for monitoring potential interference, and they are 
          consecutively monitored in the monitoring window, while the residual 
          part of each RIM-RS transmission periodicity is not used for 
          discovering potential interference, where, a consecutive detection 
          duration spans P1*R1 (if only P1 is configured) or ((P1+P2))/2*R1 (
          if both P1 and P2 are configured), where,
            R1 is the number of consecutive uplink-downlinkswitching periods 
              for RS-1 (configured by nrofConsecutiveRIMRS1),
            P1 is the first uplink-downlinkswitching period (configured by 
              dlULSwitchingPeriod1), 
            P2 is the second uplink-downlink switching period (configured by 
              dlULSwitchingPeriod2), and
            N_T=
            ((N_setID # RIM,1)/(N_f # RI N_s # RIM,1)   
                if enableEnoughNotEnoughIndication is 'disable'
            
            (2N_setID # RIM,1)/(N_f # RIM N_s # RIM,1)
                if enableEnoughNotEnoughIndication is 'enable'
            
          N_setID # 'RIM,1'  is the total number of set IDs for RIM RS-1
            (configured by totalnrofSetIdofRS1),
          N_f # RIM  is the number of candidate frequency resources in the whole 
            network (configured by nrofGlobalRIMRSFrequencyCandidates), and 
          N_s # 'RIM,1'  is the number of candidate sequences assigned for 
            RIM RS-1 (configured by nrofRIMRSSequenceCandidatesofRS1).";
     }
    
    leaf rimRSMonitoringWindowStartingOffset {
      type uint8 {
        range 0..23 ;
      }
      mandatory true;
      units hours;
      description "Configures the start offset of the first monitoring window 
        within one day, in unit of hours.";
     }
    
    leaf rimRSMonitoringWindowPeriodicity {
      type uint8 {
        range 1|2|3|4|6|8|12|24 ;
      }
      units hours;
      mandatory true;
      description "Configures the periodicity of the monitoring window, in 
        unit of hours";
     }
    
    leaf rimRSMonitoringOccasionInterval {
      type uint32 {
        range 1..max ;
      }
      mandatory true;
      description "Configures the interval between adjacent monitoring 
        occasions (M) within the monitoring window, in unit of consecutive 
        detection duration.
        M is expected to be prime to N_T, where N_T is given in above 
        attribute rimRSMonitoringWindowDuration.
        allowedValues: 1,2..N_T-1";
     }
    
    leaf rimRSMonitoringOccasionStartingOffset {
      type  uint32 ;
      mandatory true;
      description "Configures the start offset of the first monitoring occasions 
        within the monitoring window (S_M), in unit of consecutive detection 
        duration.
        gNB starts monitoring potential interference from the S_M-th consecutive 
        detection duration in the first complete RIM-RS transmission 
        periodicity (P_t) within the monitoring window.

        allowedValues: 0,1,2..M-1

        where M is the the interval between adjacent monitoring occasions 
        within the monitoring window 
        (configured by rimRSMonitoringOccasionInterval)";
     }

    leaf ssbFrequency {
      description "Indicates cell defining SSB frequency domain position.
        Frequency (in terms of NR-ARFCN) of the cell defining SSB transmission.
        The frequency identifies the position of resource element RE=#0
        (subcarrier #0) of resource block RB#10 of the SS block. The frequency
        must be positioned on the NR global frequency raster, as defined in
        3GPP TS 38.101-1, and within bSChannelBwDL.";
      mandatory true;
      type int32 { range "0..3279165"; }
    }       

    leaf ssbPeriodicity {
      description "Indicates cell defined SSB periodicity. The SSB periodicity
      is used for the rate matching purpose.";
      mandatory true;
      type int32 { range "5 | 10 | 20 | 40 | 80 | 160"; }
      units "subframes (ms)";
    }

    leaf ssbSubCarrierSpacing {
      description "Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz
        (< 6 GHz), 120 kHz or 240 kHz (> 6 GHz) are applicable.";
      reference "3GPP TS 38.211";
      mandatory true;
      type int32 { range "15 | 30 | 120 | 240"; }
      units kHz;
    }

    leaf ssbOffset {
      description "Indicates cell defining SSB time domain position. Defined
        as the offset of the measurement window, in which to receive SS/PBCH
        blocks, where allowed values depend on the ssbPeriodicity
        (ssbOffset < ssbPeriodicity).";
      mandatory true;
      type int32 { range "0..159"; }
      units "subframes (ms)";
    }

    leaf ssbDuration {
      description "Duration of the measurement window in which to receive
        SS/PBCH blocks.";
      reference "3GPP TS 38.213";
      mandatory true;
      type int32 { range "1..5"; }
      units "subframes (ms)";
    }

    leaf bSChannelBwUL {
      description "Base station channel bandwidth for uplink.";
      reference "3GPP TS 38.104";
      type int32;
      units MHz;
    }

    leaf bSChannelBwSUL {
      description "Base station channel bandwidth for supplementary uplink.";
      reference "3GPP TS 38.104";
      type int32;
      units MHz;
    }

    leaf-list nRSectorCarrierRef {
      description "Reference to corresponding NRSectorCarrier instance.";
      min-elements 1;
      type types3gpp:DistinguishedName;
    }

    leaf-list bWPRef {
      description "Reference to corresponding BWP instance.";
      type types3gpp:DistinguishedName;
    }

    leaf-list nRFrequencyRef {
      description "Reference to corresponding NRFrequency instance.";
      type types3gpp:DistinguishedName;
    }
    
    leaf victimSetRef {
      type types3gpp:DistinguishedName;
      mandatory true;
      description "DN of a victim Set (RimRSSet) 
        Implemented if RIM feature is supported";
    }

    leaf aggressorSetRef {
      type types3gpp:DistinguishedName;
      mandatory true;
      description "DN of an aggressor Set (RimRSSet)";
    }
  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction" {

    list NRCellDU {
      description "This IOC represents the part of NR cell information that 
        describes s the specific resources instances. 
        
        An NR cell transmits SS/PBCH block and always requires downlink 
        transmission at a certain carrier frequency with a certain channel 
        bandwidth. Transmission may be performed from multiple sector-carriers 
        using different transmission points, and these may be configured with 
        different carrier frequencies and channel bandwidths, as long as they 
        are aligned to the cell's downlink resource grids as defined in 
        subclause 4.4 in TS 38.211. The values of arfcnDL and bSChannelBwDL 
        attributes define the resource grids which each sector-carrier needs to 
        be aligned to. See subclauses 5.3 and 5.4.2 of TS 38.104 for definitions 
        of BS channel bandwidth and NR-ARFCN, respectively.
        
        An NR cell requires an uplink in order to provide initial access. In 
        case of TDD, the values of arfcnUL and bSChannelBwUL have to always be 
        set to the same values as for the corresponding DL attributes. For both 
        FDD and TDD, the arfcnUL and bSChannelBwUL define uplink resource grids 
        to which each sector-carrier needs to align to.
        
        An NR cell can in addition be configured with a supplementary uplink, 
        which has its own arfcnSUL and bSChannelBwSUL, which define resource 
        grids for supplementary uplink sector-carriers.
        
        Each of downlink, uplink and supplementary uplink (if configured) need 
        an initial bandwidth part (BWP), which defines resources to be used by 
        UEs during and immediately after initial access. Additional BWPs can be 
        either configured or calculated by gNB internally and be applied to UEs 
        dynamically by gNB based on e.g. UE capability and bandwidth need of 
        each UE.";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRCellDUGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 81 ***
*** START OF CHANGE 82 ***
*** yang-models/_3gpp-nr-nrm-nrcellrelation.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nrcellrelation {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrcellrelation";
  prefix "nrcellrel3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the NRCellRelation Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2023-06-25 { reference CR0932 ; }
  revision 2021-01-25 { reference CR-0454 ; }
  revision 2020-06-03 { reference S5-202333 ; }
  revision 2020-04-23 { reference CR0281 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-08-30 {
    description "Initial revision";
  }


  typedef EnergySavingCoverage {
    type enumeration {
      enum FULL;
      enum NO; 
      enum PARTIAL;                       
    }
  }

  grouping NRCellRelationGrp {
    description "Represents the NRCellRelation IOC.";
    reference "3GPP TS 28.541";

    leaf nRTCI {
      description "Target NR Cell Identifier. It consists of NR Cell
        Identifier (NCI) and Physical Cell Identifier of the target NR cell
        (nRPCI).";
      type uint64;
    }

    container cellIndividualOffset {
      description "A set of offset values for the neighbour cell. Used when
        UE is in connected mode. Defined for rsrpOffsetSSB, rsrqOffsetSSB, 
        sinrOffsetSSB, rsrpOffsetCSI-RS, rsrqOffsetCSI-RS and
        sinrOffsetCSI-RS.";
      reference "cellIndividualOffset in MeasObjectNR in 3GPP TS 38.331";

      leaf rsrpOffsetSsb {
        description "Offset value of rsrpOffsetSSB.";
        default 0;
        type types3gpp:QOffsetRange;    
      }

      leaf rsrqOffsetSsb{
        description "Offset value of rsrqOffsetSSB.";
        default 0;
        type types3gpp:QOffsetRange;    
      }

      leaf sinrOffsetSsb {
        description "Offset value of sinrOffsetSSB.";
        default 0;
        type types3gpp:QOffsetRange;    
      }

      leaf rsrpOffsetCsiRs{
        description "Offset value of rsrpOffsetCSI-RS.";
        default 0;
        type types3gpp:QOffsetRange;    
      }

      leaf rsrqOffsetCsiRs {
        description "Offset value of rsrqOffsetCSI-RS.";
        default 0;
        type types3gpp:QOffsetRange;    
      }

      leaf sinrOffsetCsiRs {
        description "Offset value of sinrOffsetCSI-RS.";
        default 0;
        type types3gpp:QOffsetRange;    
      }
    }

    leaf nRFreqRelationRef {       
      description "Reference to a corresponding NRFreqRelation instance.";
      mandatory true;
      type types3gpp:DistinguishedName;
    }

    leaf adjacentNRCellRef {       
      description "Reference to an adjacent NR cell (NRCellCU or
        ExternalNRCellCU).";
      mandatory true;
      type types3gpp:DistinguishedName;
    }

    leaf isRemoveAllowed {
      type boolean;    
      default true;
      description "True if the ANR function in the node is allowed to remove this relation.";
    }

    leaf isHOAllowed {
      type boolean;    
      default true;
      description "True if handovers are allowed over this relation.";
    }

    leaf isESCoveredBy {
      description "Indicates whether the adjacent cell
        provides no, partial or full coverage for the parent cell
        instance. Adjacent cells with this attribute equal to FULL are
        recommended to be considered as candidate cells to take over the
        coverage when the original cell is about to be changed to energy
        saving state. All adjacent cells with this property equal
        to PARTIAL are recommended to be considered as entirety of candidate
        cells to take over the coverage when the original cell is about to be
        changed to energy saving state.";
      type EnergySavingCoverage;
    }
    
    leaf isENDCAllowed {
      type boolean;
      mandatory true;
      description "This indicates if EN-DC is allowed or prohibited.
        If TRUE, the target cell is allowed to be used for EN-DC.  
        The target cell is referenced by the NRCellRelation that 
        contains this isENDCAllowed. 

        If FALSE, EN-DC shall not be allowed.";
    }
    
    leaf isMLBAllowed {
      type boolean;
      mandatory true;
      description "This indicates if mobility load balancing is allowed or 
        prohibited from source cell to target cell.

        If TRUE, load balancing is allowed from source cell to target cell.  
        The source cell is identified by the name-containing NRCellCU of 
        the NRCellRelation that contains the isMLBAllowed. The target cell 
        is referenced by the NRCellRelation that contains this isLBAllowed. 
        In case of isHOAllowed is FALSE, mobility load balancing is 
        prohibited by handover from source cell to target cell.  

        If FALSE, load balancing shall be prohibited from source cell to 
        target cell.";    
    }
  }

  augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/nrcellcu3gpp:NRCellCU {

    list NRCellRelation {
      description "Represents a neighbour cell relation from a source cell
        to a target cell, where the target cell is an NRCellCU or
        ExternalNRCellCU instance.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRCellRelationGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 82 ***
*** START OF CHANGE 83 ***
*** yang-models/_3gpp-nr-nrm-nrfreqrelation.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nrfreqrelation {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrfreqrelation";
  prefix "nrfreqrel3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the NRFreqRelation Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2023-06-25 { reference CR0932 ; }
  revision 2020-04-23 { reference CR0281 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping NRFreqRelationGrp {
    description "Represents the NRFreqRelation IOC.";
    reference "3GPP TS 28.541";

    container offsetMO {
      description "A set of offset values applicable to all measured cells
        with reference signal(s) indicated in corresponding MeasObjectNR. It
        is used to indicate a cell, beam or measurement object specific offset
        to be applied when evaluating candidates for cell re-selection or when
        evaluating triggering conditions for measurement reporting. It is
        defined for rsrpOffsetSSB, rsrqOffsetSSB, sinrOffsetSSB,
        rsrpOffsetCSI-RS, rsrqOffsetCSI-RS and sinrOffsetCSI-RS.";
      reference "offsetMO in MeasObjectNR in 3GPP TS 38.331";

      leaf rsrpOffsetSsb {                     
        description "Offset value of rsrpOffsetSSB.";
        default 0;
        type types3gpp:QOffsetRange;     
      }

      leaf rsrqOffsetSsb {                     
        description "Offset value of rsrqOffsetSSB.";
        default 0;
        type types3gpp:QOffsetRange;     
      }

      leaf sinrOffsetSsb {                     
        description "Offset value of sinrOffsetSSB.";
        default 0;
        type types3gpp:QOffsetRange;     
      }

      leaf rsrpOffsetCsiRs {                     
        description "Offset value of rsrpOffsetCSI-RS.";
        default 0;
        type types3gpp:QOffsetRange;     
      }

      leaf rsrqOffsetCsiRs {                     
        description "Offset value of rsrqOffsetCSI-RS.";
        default 0;
        type types3gpp:QOffsetRange;     
      }

      leaf sinrOffsetCsiRs {                     
        description "Offset value of sinrOffsetCSI-RS.";
        default 0;
        type types3gpp:QOffsetRange;     
      }
    }

    leaf-list blockListEntry {
      description "A list of Physical Cell Identities (PCIs) that are
        exclude-listed in NR measurements.";
      reference "3GPP TS 38.331";
      min-elements 0;
      type uint16 { range "0..1007"; }
    }

    leaf-list blockListEntryIdleMode {
      description "A list of Physical Cell Identities (PCIs) that are
        exclude-listed in SIB4 and SIB5.";
      min-elements 0;
      type uint16 { range "0..1007"; }
    }

    leaf cellReselectionPriority {
      description "The absolute priority of the carrier frequency used by the
        cell reselection procedure. Value 0 means lowest priority. The value
        must not already used by other RAT, i.e. equal priorities between RATs
        are not supported. The UE behaviour when no value is entered is
        specified in subclause 5.2.4.1 of 3GPP TS 38.304.";
      reference "CellReselectionPriority in 3GPP TS 38.331, priority in
        3GPP TS 38.304";
      type uint32;
      default 0;
    }

    leaf cellReselectionSubPriority {
      description "Indicates a fractional value to be added to the value of
        cellReselectionPriority to obtain the absolute priority of the
        concerned carrier frequency for E-UTRA and NR.";
      reference "3GPP TS 38.331";
      type uint8 { range "2 | 4 | 6 | 8"; }
      units "0.1";
    }

    leaf pMax {
      description "Used for calculation of the parameter Pcompensation 
        (defined in 3GPP TS 38.304), at cell reselection to a cell.";
      reference "PEMAX in 3GPP TS 38.101-1";
      mandatory false;
      type int32 { range "-30..33"; }
      units dBm;
    }

    leaf qOffsetFreq {
      description "The frequency specific offset applied when evaluating
        candidates for cell reselection.";
      mandatory false;
      type types3gpp:QOffsetRange;
      default 0;
    }

    leaf qQualMin {
      description "Indicates the minimum required quality level in the cell.
        Value 0 means that it is not sent and UE applies in such case the
        (default) value of negative infinity for Qqualmin. Sent in SIB3 or
        SIB5.";
      reference "3GPP TS 38.304";
      type int32 { range "-34..-3 | 0"; }
      units dB;
      default 0;
    }

    leaf qRxLevMin {
      description "Indicates the required minimum received Reference Symbol
        Received Power (RSRP) level in the NR frequency for cell reselection.
        Broadcast in SIB3 or SIB5, depending on whether the related frequency
        is intra- or inter-frequency. Resolution is 2.";
      reference "3GPP TS 38.304";
      mandatory true;
      type int32 { range "-140..-44"; }
      units dBm;
    }

    leaf threshXHighP {
      description "Specifies the Srxlev threshold used by the UE when
        reselecting towards a higher priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold. Resolution is 2.";
      reference "ThreshX, HighP in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..62"; }
      units dB;
    }

    leaf threshXHighQ {
      description "Specifies the Squal threshold used by the UE when
        reselecting towards a higher priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold.";
      reference "ThreshX, HighQ in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..31"; }
      units dB;
    }

    leaf threshXLowP {
      description "Specifies the Srxlev threshold used by the UE when
        reselecting towards a lower priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold. Resolution is 2.";
      reference "ThreshX, LowP in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..62"; }
      units dB;
    }

    leaf threshXLowQ {
      description "Specifies the Squal threshold used by the UE when
        reselecting towards a lower priority RAT/frequency than the current
        serving frequency. Each frequency of NR and E-UTRAN might have a
        specific threshold.";
      reference "ThreshX, LowQ in 3GPP TS 38.304";
      mandatory true;
      type int32 { range "0..31"; }
      units dB;
    }

    leaf tReselectionNR {       	
      description "Cell reselection timer for NR.";
      reference "TreselectionRAT for NR in 3GPP TS 38.331";
      mandatory true;
      type int32 { range "0..7"; }
      units s;     	
    }

    leaf tReselectionNRSfHigh {       	
      description "The attribute tReselectionNr (parameter TreselectionNR in
        3GPP TS 38.304) is multiplied with this scaling factor if the UE is
        in high mobility state.";
      reference "Speed dependent ScalingFactor for TreselectionNR for high
        mobility state in 3GPP TS 38.304";
      mandatory true;
      type uint8 { range "25 | 50 | 75 | 100"; }
      units %;
    }

    leaf tReselectionNRSfMedium {       	
      description "The attribute tReselectionNr (parameter TreselectionNR in
        3GPP TS 38.304) multiplied with this scaling factor if the UE is in
        medium mobility state.";
      reference "Speed dependent ScalingFactor for TreselectionNR for medium
        mobility state in 3GPP TS 38.304";
      mandatory true;
      type uint8 { range "25 | 50 | 75 | 100"; }
      units %;
    }

    leaf nRFrequencyRef {       	
      description "Reference to a corresponding NRFrequency instance.";
      mandatory true;
      type types3gpp:DistinguishedName;
    }
  }

  augment /me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/nrcellcu3gpp:NRCellCU {

    list NRFreqRelation {
      description "Together with the target NRFrequency, it represents the
        frequency properties applicable to the referencing NRFreqRelation.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRFreqRelationGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 83 ***
*** START OF CHANGE 84 ***
*** yang-models/_3gpp-nr-nrm-nrfrequency.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nrfrequency {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork-nrfrequency";
  prefix "nrfreq3gpp";

  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-nr-nrm-nrnetwork { prefix nrnet3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the NRFrequency Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping NRFrequencyGrp {
    description "Represents the NRFrequency IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf absoluteFrequencySSB {
      description "The absolute frequency applicable for a downlink NR carrier
        frequency associated with the SSB, in terms of NR-ARFCN.";
      mandatory true;
      type uint32 { range "0.. 3279165"; }
    }

    leaf sSBSubCarrierSpacing {
      description "Sub-carrier spacing of the SSB.";
      mandatory true;
      type uint8 { range "15 | 30 | 60 | 120"; }
      units "kHz";
    }

    leaf-list multiFrequencyBandListNR {
      description "List of additional frequency bands the frequency belongs to.
        The list is automatically set by the gNB.";
      config false;
      min-elements 0;
      type uint16 { range "1..256"; }
    }
  }

  grouping NRFrequencyWrapper {
    list NRFrequency {
      description "Represents certain NR frequency properties.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRFrequencyGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  } 
  
  augment "/subnet3gpp:SubNetwork" {
    if-feature subnet3gpp:ExternalsUnderSubNetwork ;
    uses NRFrequencyWrapper;
  }

  augment "/nrnet3gpp:NRNetwork" {
    if-feature nrnet3gpp:ExternalsUnderNRNetwork;
    uses NRFrequencyWrapper;
  }
}
<CODE ENDS>
*** END OF CHANGE 84 ***
*** START OF CHANGE 85 ***
*** yang-models/_3gpp-nr-nrm-nrnetwork.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nrnetwork {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork";
  prefix "nrnet3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of the NRNetwork Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2019-06-17 {
    description "Initial revision";
  }

  feature ExternalsUnderNRNetwork {
    description "Classes representing external entities like NRFrequency, 
      ExternalGNBCUCPFunction, ExternalGNBDUFunction 
      are contained under a NRNetwork list/class.";
  }

  grouping NRNetworkGrp {
    description "Represents the NRNetwork IOC.";
    reference "3GPP TS 28.541";
    uses subnet3gpp:SubNetworkGrp;
  }

  list NRNetwork {
    description "A subnetwork containing gNB external NR entities.";
      reference "3GPP TS 28.541";
    key id;
    uses top3gpp:Top_Grp;
    container attributes {
      uses NRNetworkGrp;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 85 ***
*** START OF CHANGE 86 ***
*** yang-models/_3gpp-nr-nrm-nroperatorcelldu.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nroperatorcelldu {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nroperatorcelldu";
  prefix "nropcelld3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-operatordu { prefix operdu3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
  
  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the OperatorDU Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-10-01 { reference "Initial revision"; }

  grouping NROperatorCellDUGrp {
    description "Represents the NROperatorCellDU IOC.";
    reference "3GPP TS 28.541";
    uses operdu3gpp:OperatorDUGrp;
        
    leaf cellLocalId {
      description "Identifies an NR cell of a gNB. Together with the
        corresponding gNB identifier in forms the NR Cell Identity (NCI)."; 
      reference "NCI in 3GPP TS 38.300";
      type int32 { range "0..16383"; }
    }

    leaf administrativeState  {
      description "Administrative state of the NROperatorCellDU. Indicates the
        permission to use or prohibition against using the cell, imposed
        through the OAM services.";
      type types3gpp:AdministrativeState;
      default LOCKED;
    }

    list pLMNInfoList {
      description "The PLMNInfoList is a list of PLMNInfo data type. It 
        defines which PLMNs that can be served by the NR cell, and which 
        S-NSSAIs that can be supported by the NR cell for corresponding PLMN 
        in case of network slicing feature is supported. The plMNId of the 
        first entry of the list is the PLMNId used to construct the nCGI for 
        the NR cell.";
      key "mcc mnc sd sst";
      min-elements 1;
      ordered-by user;
      uses types5g3gpp:PLMNInfo;
    }
    
    leaf nRTAC {
      description "The common 5GS Tracking Area Code for the PLMNs."; 
      reference "3GPP TS 23.003, 3GPP TS 38.473";
      type types3gpp:Tac;
    }
    
    leaf-list nRCellDURef {
      description "Reference to corresponding NRCellDU instance.";
      type types3gpp:DistinguishedName;
    }

  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction/operdu3gpp:OperatorDU" 
  {

    list NROperatorCellDU {
      description "Contains attributes to support 5G MOCN network sharing.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NROperatorCellDUGrp;
      }
    uses gnbdu3gpp:GNBDUFunctionGrp;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 86 ***
*** START OF CHANGE 87 ***
*** yang-models/_3gpp-nr-nrm-nrsectorcarrier.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-nrsectorcarrier {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-nrnetwork-nrsectorcarrier";
  prefix "nrsectcarr3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-managed-function { prefix mf3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the NRSectorCarrier Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-05-28 { reference CR-0316 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-17 {
    description "Initial revision";
  }

  grouping NRSectorCarrierGrp {
    description "Represents the NRSectorCarrier IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;

    leaf txDirection {
      description "Indicates if the transmission direction is downlink,
        uplink, or both downlink and uplink.";
      mandatory true;
      type types3gpp:TxDirection;
    }

    leaf configuredMaxTxPower {
      description "Maximum transmisssion power at the antenna port for all 
        downlink channels, used simultaneously in a cell, added together.
        Condition:  The sector-carrier has a downlink and the 
        configuration of Tx power at antenna port reference point is supported.";
      mandatory true;
      type int32;
      units mW;
    }

    leaf configuredMaxTxEIRP {
      type int64;
      units dBm;
      mandatory true;
      description "The maximum emitted isotroptic radiated power (EIRP) in dBm 
        for all downlink channels, used simultaneously in a cell, added together.
        Condition: the sector-carrier has a downlink and the 
        configuration of emitted isotropic radiated power is supported";
    }

    leaf arfcnDL {
      description "NR Absolute Radio Frequency Channel Number (NR-ARFCN)
        for downlink. 
        Condition:  The sector-carrier has a downlink AND the value 
        differs from the referring cell's value of arfcnDL.";
      reference "3GPP TS 38.104";
      mandatory true;
      type int32 { range "0..3279165"; }
    }

    leaf arfcnUL {
      description "NR Absolute Radio Frequency Channel Number (NR-ARFCN)
        for uplink. 
        Condition: The sector-carrier has an uplink AND the value 
        differs from the referring cell's value of arfcnUL.";
      reference "3GPP TS 38.104";
      mandatory true;
      type int32 { range "0..3279165"; }
    }

    leaf bSChannelBwDL {
      description "Base station channel bandwitdth for downlink. 
        Condition: The sector-carrier has a downlink AND the value 
        differs from the referring cell's value of bSChannelBwDL.";
      reference "3GPP TS 38.104";
      mandatory true;
      type int32 { range "5 | 10 | 15 | 20 | 30 | 40 | 50 | 60 | 70 | 80 |
        90 | 100"; }
      units MHz;
    }

    leaf bSChannelBwUL {
      description "Base station channel bandwitdth for uplink.";
      reference "3GPP TS 38.104";
      mandatory true;
      type int32 { range "5 | 10 | 15 | 20 | 30 | 40 | 50 | 60 | 70 | 80 |
        90 | 100"; }
      units MHz;
    }

    leaf sectorEquipmentFunctionRef {
      description "Reference to corresponding SectorEquipmentFunction
        instance.";
      reference "3GPP TS 23.622";
      mandatory true;
      type types3gpp:DistinguishedName;      	
    }		
  }    

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction" {

    list NRSectorCarrier {
      description "Represents the resources of each transmission point
        included in the cell.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRSectorCarrierGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 87 ***
*** START OF CHANGE 88 ***
*** yang-models/_3gpp-nr-nrm-operatordu.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-operatordu {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-operatordu";
  prefix "operdu3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-gnbdufunction {prefix gnbdu3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the OperatorDU Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-10-01 { reference "Initial revision"; }

  grouping OperatorDUGrp {
    description "Represents the OperatorDU IOC.";
    reference "3GPP TS 28.541";
    uses gnbdu3gpp:GNBDUFunctionGrp {
      refine gNBId {
        mandatory true;
      }
      refine gNBIdLength {
        mandatory true;
      }
    }
  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction" {

    list OperatorDU {
      description "Contains attributes to support the 5G MOCN network sharing.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses OperatorDUGrp;
      }
      uses gnbdu3gpp:GNBDUFunctionGrp;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 88 ***
*** START OF CHANGE 89 ***
*** yang-models/_3gpp-nr-nrm-rimrsset.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-rimrsset {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-rimrsset";
  prefix "rrsset3gpp";

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the RimRSSet Information Object
    Class (IOC) that is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-10-28 { reference CR-0607 ; }
  
  grouping FrequencyDomainParaGrp {
    description "Configuration parameters of frequency domain resource to 
      support RIM RS. ";
      
    leaf rimRSSubcarrierSpacing {
      type  uint8 {
        range 0|1 ;
      }
      mandatory true;
      description 
        "It is the subcarrier spacing configuration (u) for the RIM-RS. 
        Subcarrier spacing delta-f=2^u*15 kHz. (see 38.211 subclause 5.3.3).";
    }
    
    leaf rIMRSBandwidth {
      type  uint8 {
        range 1..96 ;
      }
      mandatory true;
      description "It is the bandwidth of the RIM-RS in resource blocks 
        (see 38.211 subclause 5.3.3).
        For carrier bandwidth larger than 20MHz, this attribute should be
          96 if subcarrier spacing is15kHz
          48 or 96 if subcarrier spacing is 30kHz
        For carrier bandwidth smaller than or equal to 20MHz, this attribute 
          should be
          Minimum of {96 , bandwidth of downlink carrier in number of PRBs} if 
            subcarrier spacing is15kHz
          Minimum of {48, bandwidth of downlink carrier in number of PRBs } if 
            subcarrier spacing is 30kHz";
    }
    
    leaf nrofGlobalRIMRSFrequencyCandidates {
      type  uint8 {
        range 1|2|4 ;
      }
      mandatory true;
      description "The number of candidate frequency resources in the whole 
        network (N_f^RIM ) (see 38.211 subclause 7.4.1.6).";
    }

    leaf-list rimRSCommonCarrierReferencePoint {
      type  int32 ;
    }

    leaf rimRSStartingFrequencyOffsetIdList {
      type  uint32 {
        range 0..550;
      }
      must 'count(.) = ../nrofGlobalRIMRSFrequencyCandidates' {
        error-message 
          "The multiplicity must be equal to nrofGlobalRIMRSFrequencyCandidates";
      }
      description "List of configured frequency offsets in units of resource 
        blocks, where each element is the frequency offset relative to a 
        configured reference point for RIM-RS. The size of the list is 
        nrofGlobalRIMRSFrequencyCandidates and the resulting frequency resource 
        blocks of RIM-RS corresponding to different configured frequency offset 
        have no overlapping bandwidth.  (see 38.211 subclause 7.4.1.6).

        allowedValues: 0..maxNrofPhysicalResourceBlocks-1 where 
        maxNrofPhysicalResourceBlocks = 550";
    }
  }
  
  grouping SequenceDomainParaGrp {
    description "Configuration parameters of sequence domain resource to 
      support RIM RS. ";
      
    leaf nrofRIMRSSequenceCandidatesofRS1 {
      type  uint8 {
        range 1..8 ;
      }
      mandatory true;
      description "The number of candidate sequences assigned for RIM RS-1 
      (N_s^RIM,1) (see 38.211 [subclause 7.4.1.6). It should be even when 
      enableEnoughNotEnoughIndication for RS-1 is ON";
    }

    leaf-list rimRSScrambleIdListofRS1 {
      type uint32 {
        range 0..1023 ;
      }
      must 'count(.) = ../nrofRIMRSSequenceCandidatesofRS1' {
        error-message 
          "The multiplicity must be equal to nrofRIMRSSequenceCandidatesofRS1";
      }
      description "List of configured scrambling identities for RIM RS-1 (
        see 38.211 [subclause 7.4.1.6). The size of the list is 
        nrofRIMRSSequenceCandidatesofRS1.";
    }

    leaf nrofRIMRSSequenceCandidatesofRS2 {
      type  uint8 {
        range 1..8 ;
      }
      mandatory true;
      description "The number of candidate sequences assigned for RIM RS-2 
        (N_s^RIM,2) (see 38.211 subclause 7.4.1.6).";
    }

    leaf rimRSScrambleIdListofRS2 {
      type uint32 {
        range 0..1023 ;
      }
      must 'count(.) = ../nrofRIMRSSequenceCandidatesofRS2' {
        error-message 
          "The multiplicity must be equal to nrofRIMRSSequenceCandidatesofRS2";
      }
      description "List of configured scrambling identities for RIM RS-2 (
        see 38.211 subclause 7.4.1.6). 
        The size of the list is nrofRIMRSSequenceCandidatesofRS2.";
    }

    leaf enableEnoughNotEnoughIndication {
      type types3gpp:EnabledDisabled;
      default DISABLED;
      description "It is indication of whether 'Enough'/'Not enough' indication 
        functionality is enabled for RIM RS-1 (see 38.211 subclause 7.4.1.6).

        If the indication is 'ENABLED', the first half of 
        nrofRIMRSSequenceCandidatesofRS1  sequences indicates 'Not enough 
        mitigation', and the second half indicates 'Enough mitigation', where,
        'Enough mitigation' indicates that IoT going back to certain level at 
        victim side and/or no further interference mitigation actions are 
        needed at aggressor side
        'Not enough mitigation' indicates that IoT exceeding certain level at 
        victim side and/or further interference mitigation actions are needed 
        at aggressor side

        enableEnoughNotEnoughIndication is equivalent to EnoughIndication 
        (see 38.211 subclause 7.4.1.6)";
    }

    leaf RIMRSScrambleTimerMultiplier {
      type uint32  {
        range 0..2147483647;
      }
      mandatory true;
      description "It is parameter multiplier factor gamma for initialization 
        seed of the pseudo-random sequence c~(i) 
        (see 38.211 subclause 7.4.1.6.2).
        allowedValues:  0,1...2^31-1";
    }

    leaf RIMRSScrambleTimerOffset {
      type uint32  {
        range 0..2147483647;
      }
      mandatory true;
      description "It is parameter offset delta for initialization seed of 
        the pseudo-random sequence c~(i) (see 38.211 subclause 7.4.1.6.2).
        allowedValues: 0,1...2^31-1";
    }
  }
  
  grouping TimeDomainParaGrp {
    description "Configuration parameters of time domain resource to 
      support RIM RS. ";
      
    leaf dlULSwitchingPeriod1 {
      type enumeration {
        enum  MS0P5;
        enum  MS0P625;
        enum  MS1;
        enum  MS1P25;
        enum  MS2;
        enum  MS2P5;
        enum  MS3;
        enum  MS4;
        enum  MS5;
        enum  MS10;
        enum  MS20;
      }
      mandatory true;
      description "This attribute is used to configure the first uplink-downlink 
        switching period (P1) for RIM RS transmission in the network, where one 
        RIM RS is configured in one uplink-downlink switching period. 
        (see 38.211 subclause 7.4.1.6). 

        When only one TDD-UL-DL-Pattern is configured, only 
        dl-UL-SwitchingPeriod1 is configured, where P1 equals to the 
        transmission periodicity of the TDD-UL-DL-Pattern.
        When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS 
        resources is configured only in one of the TDD patterns, only 
        dl-UL-SwitchingPeriod1 is configured, where P1 equals to the addition 
        of the concatenated transmission periodicity of the two 
        TDD-UL-DL-Patterns.
        When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS 
        resources are configured in both TDD patterns, both 
        dl-UL-SwitchingPeriod1 and dl-UL-SwitchingPeriod2 are configured, 
        where P1 equals to the transmission periodicity of the first 
        TDD-UL-DL-Pattern.

        P1 is equivalent to T_(per,1)^RIM  (see 38.211, subclause 7.4.1.6).

        allowedValues: 
        MS0P5, MS0P625, MS1, MS1P25, MS2, MS2P5, MS4, MS5, MS10, MS20,  
          if a single uplink-downlink period is configured for RIM-RS purposes;
        MS0P5, MS0P625, MS1, MS1P25, MS2, MS2P5, MS3, MS4, MS5, MS10, MS20,  
          if two uplink-downlink periods are configured for RIM-RS purposes.";
    }

    leaf symbolOffsetOfReferencePoint1 {
      type uint32  {
        range 2..327679 ;
      }
      mandatory true;
      description "This attribute is used to configure the reference point in 
        the first uplink-downlink switching period, which is the symbols offset 
        of the reference point after the starting boundary of the first 
        uplink-downlink switching period. It's Configured together with 
        dl-UL-SwitchingPeriod1 (see 38.211 subclause 7.4.1.6).

        When only one TDD-UL-DL-Pattern is configured, the reference point 
        configured for the first uplink-downlink switching period is the DL 
        transmission boundary of the TDD-UL-DL-Pattern.
        When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS 
        resources is configured only in one of the TDD patterns, the reference 
        point configured for the first uplink-downlink switching period is the 
        DL transmission boundary of the TDD-UL-DL-Pattern where the RIM-RS 
        resource is configured.
        When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS 
        resources are configured in both TDD patterns, the reference points 
        configured for first uplink-downlink switching period is the DL 
        transmission boundary of the first TDD-UL-DL-Pattern.

        allowedValues: 2, 3..20*2*maxNrofSymbols-1, where maxNrofSymbols=14";
    }

    leaf dlULSwitchingPeriod2 {
      type enumeration {
        enum  MS0P5;
        enum  MS0P625;
        enum  MS1;
        enum  MS1P25;
        enum  MS2;
        enum  MS2P5;
        enum  MS3;
        enum  MS4;
        enum  MS5;
        enum  MS10;
      }
      mandatory true;
      description "Used to configure the second uplink-downlink switching 
        period (P2) for RIM RS transmission in the network, where one RIM RS is 
        configured in one uplink-downlink switching period 
        (see 38.211 subclause 7.4.1.6).

        When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS 
        resources are configured in both TDD patterns, both 
        dl-UL-SwitchingPeriod1 and dl-UL-SwitchingPeriod2 are configured, 
        where P2 equals to the transmission periodicity of the second 
        TDD-UL-DL-Pattern, and where (P1 + P2) divides 20 ms.

        allowedValues: MS0P5, MS0P625, MS1, MS1P25, MS2, MS2P5, MS3, MS4, MS5, 
          MS10
  
        P2 is equivalent to T_(per,2)^RIM  (see 38.211 subclause 7.4.1.6)";
    }

    leaf symbolOffsetOfReferencePoint2 {
      type uint32  {
        range 2..327679 ;
      }
      mandatory true;
      description "This attribute is used to configure the reference point in 
        the second uplink-downlink switching period, which is the symbol offset 
        of the reference point after starting boundary of the second 
        uplink-downlink switching period. Configured together with 
        dl-UL-SwitchingPeriod2 (see 38.211 subclause 7.4.1.6).
        When two concatenated TDD-UL-DL-Patterns are configured, and RIM-RS 
        resources are configured in both TDD patterns, the reference points 
        configured for second uplink-downlink switching period is the 
        DL transmission boundary of the second TDD-UL-DL-Pattern.

        allowedValues: 2, 3..20*2*maxNrofSymbols-1, where maxNrofSymbols=14";
    }

    leaf totalnrofSetIdofRS1 {
      type uint32  {
        range 0..4194303 ;
      }
      mandatory true;
      description "It is the total number of set IDs for RIM RS-1 
        (N_setID ^RIM,1) (see 38.211 subclause 7.4.1.6).

        allowedValues: 0,1...2^22-1";
    }

    leaf totalnrofSetIdofRS2 {
      type uint32  {
        range 0..4194304 ;
      }
      mandatory true;
      description "It is the total number of set IDs for RIM RS-2 
        (N_setID^RIM,2) (see 38.211 subclause 7.4.1.6).

        allowedValues: 0,1...2^22";
    }

    leaf nrofConsecutiveRIMRS1 {
      type uint8 {
        range 1|2|4|8 ;
      }
      mandatory true;
      description "It is the number of consecutive uplink-downlink switching 
        periods for RS-1 (R1) for repetition/near-far indication:. 
        (see 38.211 subclause 7.4.1.6).

        allowedValues: 1,2,4,8";
    }

    leaf nrofConsecutiveRIMRS2 {
      type uint8 {
        range 1|2|4|8 ;
      }
      mandatory true;
      description "It is the number of consecutive uplink-downlink switching 
        periods for RS-2 (R2) for repetition/near-far indication. 
        (see 38.211 subclause 7.4.1.6).

        allowedValues: 1,2,4,8";
    }

    leaf-list consecutiveRIMRS1List {
      type  uint32 {
        range 2..327679 ;
      }
      description "It is used to configure the OFDM symbol position(s) of RIM 
        RS-1 within the uplink-downlink switching period. It is a list of symbol 
        offset of RIM RS-1 (N_symb,ref^(RIM,1)) before the reference point. 
        The size of the list is nrofConsecutiveRIMRS1 
        (see 38.211 subclause 7.4.1.6).
        The resulting RIM RS-1 symbols and its reference point shall belong to 
        the same 10ms frame.

        allowedValues: 2,3..20*2**maxNrofSymbols-1, where maxNrofSymbols=14";
    }

    leaf-list consecutiveRIMRS2List {
      type  uint32 {
        range 2..327679 ;                                         
      }
      description "It is used to configure the OFDM symbol position(s) of 
        RIM RS-2 within the uplink-downlink switching period. It is a list of 
        symbol offset of RIM RS-2 (N_symb,ref^(RIM,2)) before the reference 
        point. The size of the list is nrofConsecutiveRIMRS2 
        (see 38.211 subclause 7.4.1.6).
        The resulting RIM RS-2 symbols and its reference point shall belong to 
        the same 10ms frame.

        allowedValues: 2,3..20*2**maxNrofSymbols-1, where maxNrofSymbols=14";
    }

    leaf enablenearfarIndicationRS1 {
      type types3gpp:EnabledDisabled;
      default DISABLED;
      description "It is indication of whether near-far functionality is enabled 
        for RIM RS1.

        If the indication is 'ENABLED', 
        the first half of nrofConsecutiveRIMRS1 (R1) consecutive uplink-downlink 
        switching period is for 'Near' indication with R1/2 repetitions,
        the second half of R1 consecutive uplink-downlink switching period is 
        for 'Far' indication with R1/2 repetitions.";
    }

    leaf enablenearfarIndicationRS2 {
      type types3gpp:EnabledDisabled;
      default DISABLED;
      description "It is indication of whether near-far functionality is enabled 
        for RIM RS2.

        If the indication is 'enable', 
        the first half of nrofConsecutiveRIMRS2 (R2) consecutive uplink-downlink 
        switching period is for 'Near' indication with R2/2  repetitions,
        the second half of R2 consecutive uplink-downlink switching period is 
        for 'Far' indication with R2/2 repetitions.";
    }
  }  

  grouping RimRSGlobalGrp {
    description "Represents the RimRSGlobal IOC.";
    
    list frequencyDomainPara {
      key  rimRSSubcarrierSpacing;
      min-elements 1;
      max-elements 1;
      description "Configuration parameters of frequency domain resource to 
        support RIM RS. ";
        uses FrequencyDomainParaGrp;
    }
    
    list sequenceDomainPara {
      key  nrofRIMRSSequenceCandidatesofRS1;
      min-elements 1;
      max-elements 1;
      description "Configuration parameters of sequence domain resource to 
        support RIM RS. ";
        uses SequenceDomainParaGrp;
    }
    
    list timeDomainPara {
      key  dlULSwitchingPeriod1;
      min-elements 1;
      max-elements 1;
      description "Configuration parameters of time domain resource to 
        support RIM RS. ";
        uses TimeDomainParaGrp;
    }
  }
  
  grouping RimRSSetGrp {
    description "Represents the RimRSSet IOC.";
    
    leaf setId {
      type uint32 {
        range 0..4194303 ;
      }
      mandatory true;
      description "This specifies the set ID of a victim Set (RIM-RS1 Set) or 
        aggressor Set (RIM-RS2 set). (See subclause 7.4.1.6 in TS 38.211). 

        allowedValues: The bit length of the set ID is maximum 22bit.";
    }
    
    leaf setType {
      type enumeration {
        enum RS1;
        enum RS2;
      }
      mandatory true;
      description "The attribute specifies type of a RIM-RS Set .  
        RIM RS1 is generated and transmitted by victim to indicate its suffering 
        remote interference, and RIM RS2 is generated and transmitted by 
        aggressor to measure if Remote Interference still exist

        If the attribute value is 'RS1', the RIM-RS Set is victim set.
        If the attribute value is 'RS2', the RIM-RS Set is aggressor set.";
    }
    
    leaf-list nRCellDURef {
      type types3gpp:DistinguishedName;
      config false;
      description "This attribute contains the DN of a NR Cell (NRCellDU)";
    }
  }
  
  augment "/subnet3gpp:SubNetwork" {
    list RimRSGlobal {
      description "Represents global/common Remote Interference Management (RIM) 
        Reference Signal (RS) resource allocated for the whole network. 
        Resource for RIM-RS transmission is defined by Sequence domain resource, 
        Time domain resource and Frequency resource. The configure parameters 
        of the RIM RS resource are applied to all Sets of RIM RS Resource 
        across gNBs/cells in the network.";
      key id;
      max-elements 1;
      uses top3gpp:Top_Grp;
      container attributes {
        uses RimRSGlobalGrp;
      }

      list RimRSSet {
        description "Represents aggressor or victim Set organized by OAM. 
          The RIM RS Resource is assigned to each Set, which is identified by 
          triple indices set of 
          <Time domain index, Frequency domain index, and  Sequence index >. 
          The triple indices set can be derived by setId attribute 
          (See subclause 7.4.1.6 in TS 38.211 ).";
        key id;
        uses top3gpp:Top_Grp;
        container attributes {
          uses RimRSSetGrp;
        }
      }
    }
  }  
}
<CODE ENDS>
*** END OF CHANGE 89 ***
*** START OF CHANGE 90 ***
*** yang-models/_3gpp-nr-nrm-rrmpolicy.yang ***
<CODE BEGINS>
module _3gpp-nr-nrm-rrmpolicy {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-rrmpolicy";
  prefix "rrmpolicy3gpp";

  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-managed-element { prefix me3gpp; }
  import _3gpp-nr-nrm-nrcellcu { prefix nrcellcu3gpp ; }
  import _3gpp-nr-nrm-nrcelldu { prefix nrcelldu3gpp ; }
  import _3gpp-nr-nrm-gnbcucpfunction { prefix gnbcucp3gpp ; }
  import _3gpp-nr-nrm-gnbcuupfunction { prefix gnbcuup3gpp ; }
  import _3gpp-nr-nrm-gnbdufunction { prefix gnbdu3gpp ; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Defines the YANG mapping of the RRMPolicy abstract class that 
    is part of the NR Network Resource Model (NRM).
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference "CR-0769"; }
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-04-28 { reference "CR0285"; }
  revision 2020-02-14 { reference "Initial revision"; }

  grouping rRMPolicyMemberGrp {
    description "This data type represents an RRM Policy member that will be 
      part of a rRMPolicyMemberList. A RRMPolicyMember is defined by its 
      pLMNId and sNSSAI (S-NSSAI).
      The members in a rRMPolicyMemberList are assigned a specific amount of 
      RRM resources based on settings in RRMPolicy.";

    uses types5g3gpp:PLMNInfo;
  }

  grouping RRMPolicy_Grp {
    description "This IOC represents the properties of an abstract RRMPolicy
      . The RRMPolicy_ IOC needs to be subclassed to be instantiated. 
      It defines two attributes apart from those inherited from Top IOC, the 
      resourceType attribute defines type of resource (PRB, RRC
      connected users, DRB usage etc.) and the rRMPolicyMemberList attribute 
      defines the RRMPolicyMember(s)that are subject to this policy. 
      An RRM resource (defined in resourceType
      attribute) is located in NRCellDU, NRCellCU, GNBDUFunction, 
      GNBCUCPFunction or in GNBCUUPFunction. The RRMPolicyRatio IOC is one 
      realization of a RRMPolicy_ IOC. This RRM framework allows adding new 
      policies, both standardized (like RRMPolicyRatio) or as vendor specific, 
      by inheriting from the abstract RRMPolicy_ IOC.";

    leaf resourceType {
      description "The resourceType attribute defines type of resource (PRB, 
        RRC connected users, DRB usage etc.) that is subject to policy. 
       Valid values are 'PRB', 'PRB_UL', 'PRB_DL', 'RRC' or 'DRB'";
      mandatory true;
      type enumeration {
        enum PRB;
        enum PRB_UL;
        enum PRB_DL;
        enum RRC;
        enum DRB;
      }
    }

    list rRMPolicyMemberList{
      description "It represents the list of RRMPolicyMember (s) that the 
        managed object is supporting. A RRMPolicyMember <<dataType>> include 
        the PLMNId <<dataType>> and S-NSSAI <<dataType>>." ;
      min-elements 1;
      key "mcc mnc sd sst";
      uses rRMPolicyMemberGrp;
    }
  } // grouping

  grouping RRMPolicyRatioGrp {
    description "Represents the RRMPolicyRatio concrete IOC.";

    uses RRMPolicy_Grp;    // Inherits RRMPolicy_

    leaf rRMPolicyMaxRatio {
      description " This attribute specifies the maximum percentage of radio 
       resource that can be used by the associated rRMPolicyMemberList. 
       The maximum percentage of radio resource include at least one of 
       the shared resources, prioritized resources and dedicated resources.
       The sum of the rRMPolicyMaxRatio values assigned to all RRMPolicyRatio(s) 
       name-contained by same ManagedEntity can be greater that 100.";
      default 100;
      type uint8 { range "0..100"; }
      units percent;
    }

    leaf rRMPolicyMinRatio {
      description " This attribute specifies the minimum percentage of radio 
        resources that can be used by the associated rRMPolicyMemberList. 
        The minimum percentage of radio resources including at least one of 
        prioritized resources and dedicated resources. The sum of the 
        rRMPolicyMinRatio values assigned to all RRM PolicyRatio(s)
        name-contained by same ManagedEntity shall be less or equal 100.";
      default 0;
      type uint8 { range "0..100"; }
      units percent;
    }

    leaf rRMPolicyDedicatedRatio {
      description " This attribute specifies the percentage of radio resource 
        that dedicatedly used by the associated rRMPolicyMemberList. The sum of
        the rRMPolicyDeidctaedRatio values assigned to all RRMPolicyRatio(s)
        name-contained by same ManagedEntity shall be less or equal 100. ";
      default 0;
      type uint8 { range "0..100"; }
      units percent;
      }
    }

  grouping RrmPolicySubtree {
    description "Contains RrmPolicy related classes.
      Should be used in all classes (or classes inheriting from)
      - NRCellCU, NRCellDU, GNBCUUPFunction, GNBCUCPFunction, GNBDUFunction

      If some YAM wants to augment these classes/list/groupings they must
      augment all user classes!";

    list RRMPolicyRatio {
      description "This IOC represents the properties of RRMPolicyRatio. 
        RRMPolicyRatio is one realization of abstract RRMPolicy_ IOC. 
        RRMPolicyRatio has three attributes, apart from those inherited 
        (DN, resourceType, rRMPolicyMemberList). 
   
        Structure of RRMPolicyRatio includes in order: Dedicated Resources, 
        Prioritized Resources, Shared Resources, etc.
        
        - The attribute rRMPolicyMaxRatio defines the maximum resource usage 
        quota for the associated rRMPolicyMemberList, including at least one of 
        shared resources, prioritized resources and dedicated resources. The 
        sum of the 'rRMPolicyMaxRatio' values assigned to all RRMPolicyRatio(s) 
        name-contained by same MangedEntity can be greater than 100.
        - The attribute rRMPolicyMinRatio defines the minimum resource usage 
        quota for the associated RRMPolicyMemberList, including at least one 
        of prioritized resources and dedicated resources, which means the 
        resources quota that need to be guaranteed for use by the associated 
        rRMPolicyMemberList. The sum of the 'rRMPolicyMinRatio' values assigned 
        to all RRMPolicyRatio(s) name-contained by same MangedEntity shall be 
        less or equal 100.
        - The attribute rRMPolicyDedicatedRatio defines the dedicated resource 
        usage quota for the RRMPolicyMemberList, including dedicated resources. 
        The sum of the 'rRMPolicyDedicatedRatio' values assigned to all 
        RRMPolicyRatio(s) name-contained by same MangedEntity shall be less 
        or equal 100.
        
        The following are the definition for above mentioned three resource 
        categories:
        - Shared resources: means the resources that are shared with other 
        rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in 
        RRMPolicyRatio(s) name-contained by the same ManagedEntity). The shared 
        resources are not guaranteed for use by the associated 
        rRMPolicyMemberList. The shared resources quota is represented by 
        [rRMPolicyMaxRatio-rRMPolicyMinRatio].
        - Priortized resources: means the resources are preferentially used by 
        the associated RRMPolicyMemberList. These resources are guaranteed for 
        use by the associated RRMPolicyMemberList when it needs to use them. 
        When not used, these resources may be used by other 
        rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in 
        RRMPolicyRatio(s) name-contained by the same ManagedEntity). 
        The prioritized resources quota is represented by 
        [rRMPolicyMinRatio-rRMPolicyDedicatedRatio]
        - Dedicated resources: means the resources are dedicated for use by 
        the associated RRMPolicyMemberList. These resources can not be shared 
        even if the associated RRMPolicyMember does not use them. The Dedicated 
        resources quota is represented by [rRMPolicyDedicatedRatio].";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses RRMPolicyRatioGrp;
      }
    }
  }
  
  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction/" +
      "nrcellcu3gpp:NRCellCU" {
    uses RrmPolicySubtree;
  }  
  
  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction/" +
      "nrcelldu3gpp:NRCellDU" {
    uses RrmPolicySubtree;
  }

  augment "/me3gpp:ManagedElement/gnbcuup3gpp:GNBCUUPFunction" {
    uses RrmPolicySubtree;
  }

  augment "/me3gpp:ManagedElement/gnbcucp3gpp:GNBCUCPFunction" {
    uses RrmPolicySubtree;
  }

  augment "/me3gpp:ManagedElement/gnbdu3gpp:GNBDUFunction" {
    uses RrmPolicySubtree;
  }
}
<CODE ENDS>
*** END OF CHANGE 90 ***
*** START OF CHANGE 91 ***
*** yang-models/_3gpp-ns-nrm-common.yang ***
<CODE BEGINS>
module _3gpp-ns-nrm-common {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-ns-nrm-common;
  prefix ns3cmn3gpp;

  // import _3gpp-common-subnetwork { prefix subnet3gpp; }
  // import _3gpp-common-yang-types { prefix types3gpp; }
  // import _3gpp-common-top { prefix top3gpp; }

  organization "3GPP SA5";
  contact 
    "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Common network slice definitions
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "Common network slice definitions";
  reference "3GPP TS 28.541
    Management and orchestration; 
    5G Network Resource Model (NRM);
    Information model definitions for network slice NRM (chapter 6)
    ";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-07-16 { reference CR-0566 ; } 
  revision 2021-05-17 {
    description "Introduction of Common Data types";
    reference "CR-0485";
  }
  grouping XLThptGrp {
    list servAttrCom {
      description "This list represents the common properties of service 
        requirement related attributes.";
      reference "GSMA NG.116 corresponding to Attribute categories, 
        tagging and exposure";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ServAttrComGrp;
    }
    leaf guaThpt {
      description "This attribute describes the guaranteed data rate.";
      type uint64;
      units kbits/s;
    }
    leaf maxThpt {
      description "This attribute describes the maximum data rate.";
      type uint64;
      units kbits/s;
    }
  }
  typedef Tagging-enum {
    type enumeration {
      enum performance;
      enum function;
      enum operation;
    }
  }
  typedef Exposure-enum {
    type enumeration {
      enum API;
      enum KPI;
    }
  }
  typedef Category-enum {
    type enumeration {
      enum character;
      enum scalability;
    }
  }
  typedef Support-enum {
    type enumeration {
      enum NOT_SUPPORTED;
      enum SUPPORTED;
    }
  }
  grouping ServAttrComGrp {
    leaf category {
      description "This attribute specifies the category of a service 
        requirement/attribute of GST";
      type Category-enum;
      config false;
    }
    leaf-list tagging {
      description "This attribute specifies the tagging of a service 
        requirement/attribute of GST in character category";
      when "../category = 'character'";
      type Tagging-enum;
      config false;
    }
    leaf exposure {
      description "This attribute specifies exposure mode of a service 
        requirement/attribute of GST";
      type Exposure-enum;
      config false;
    }
  }
  typedef DeterminCommAvailability {
    type Support-enum;
  } 
}
<CODE ENDS>
*** END OF CHANGE 91 ***
*** START OF CHANGE 92 ***
*** yang-models/_3gpp-ns-nrm-networkslice.yang ***
<CODE BEGINS>
module _3gpp-ns-nrm-networkslice {
  yang-version 1.1;
  namespace urn:3gpp:sa5:_3gpp-ns-nrm-networkslice;
  prefix ns3gpp;

  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  include _3gpp-ns-nrm-serviceprofile;

  organization "3GPP SA5";
  contact 
    "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "A network slice instance in a 5G network.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "A network slice instance in a 5G network.";
  reference "3GPP TS 28.541
    Management and orchestration; 
    5G Network Resource Model (NRM);
    Information model definitions for network slice NRM (chapter 6)
    ";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference CR-0769; }
  revision 2020-06-02 {
    reference "CR-0485, CR-0508";
  }

  revision 2020-02-19 {
    description "Introduction of YANG definitions for network slice NRM";
    reference "CR-0458";
  }

  grouping NetworkSliceGrp {
    description "Represents the NetworkSlice IOC";
    leaf operationalState {
      description "The operational state of the network slice instance. 
        It describes whether or not the resource is installed 
        and working.";
      type types3gpp:OperationalState;
      config false;
      mandatory true;
    }

    leaf administrativeState {
      description "The administrative state of the network slice instance. 
        It describes the permission to use or prohibition against 
        using the instance, imposed through the OAM services.";
      type types3gpp:AdministrativeState;
      default LOCKED;
    }

    list serviceProfileList {
      description "A list of service profiles supported by the network 
        slice instance.";
      key serviceProfileId;
      uses ServiceProfileGrp;
    }

    leaf networkSliceSubnetRef {
      type types3gpp:DistinguishedName; 
      config false;
      mandatory true;
      description "DN of NetworkSliceSubnet relating to the 
        NetworkSlice instance";
    }
  }

  augment /subnet3gpp:SubNetwork {  
    list NetworkSlice {
      description "Represents the properties of a network slice instance in 
        a 5G network.";
      key id;
      
      container attributes {
        uses NetworkSliceGrp;
      }
      
      uses top3gpp:Top_Grp;
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 92 ***
*** START OF CHANGE 93 ***
*** yang-models/_3gpp-ns-nrm-networkslicesubnet.yang ***
<CODE BEGINS>
module _3gpp-ns-nrm-networkslicesubnet {
  yang-version 1.1;
  
  namespace urn:3gpp:sa5:_3gpp-ns-nrm-networkslicesubnet;
  prefix nss3gpp;
  
  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-common-subnetwork { prefix subnet3gpp; }
  import _3gpp-common-top { prefix top3gpp; }

  include _3gpp-ns-nrm-sliceprofile;
  
  organization "3GPP SA5";
  contact 
    "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "This IOC represents the properties of a network slice subnet 
    instance in a 5G network.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    instance in a 5G network.";
  reference "3GPP TS 28.541
    Management and orchestration; 
    5G Network Resource Model (NRM);
    Information model definitions for network slice NRM (chapter 6)
    ";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2022-07-27 { reference CR-0769; }
  revision 2021-05-05 {
    description "replace perfReq with 3 new datatypes xxxSliceSubnetProfile";
    reference "CR-0485";
  }

  revision 2020-02-19 {
    description "Introduction of YANG definitions for network slice NRM";
    reference "CR-0458";
  }
  
  revision 2019-06-07 {
    description "initial revision";
    reference "Based on
      3GPP TS 28.541 V15.X.XX";
  }
  
  typedef ETSI-GS-NFV-Identifier {
    type string;
    reference "ETSI GS NFV-IFA 013";
  }

  grouping EPTransportGrp {
    leaf ipAddress {
      description "This parameter specifies the IP address assigned to a 
        logical transport interface/endpoint. It can be an IPv4 address 
        (See RFC 791) or an IPv6 address (See RFC 2373).";
      mandatory true;
      type string;
    }
    leaf logicInterfaceId {
      description "This parameter specifies the identify of a logical 
        transport interface. It could be VLAN ID (See IEEE 802.1Q), 
        MPLS Tag or Segment ID.";
      mandatory true;
      type string;
    }
    leaf-list nextHopInfo {
      description "This parameter is used to identify ingress transport 
        node. Each node can be identified by any of combination of IP 
        address of next-hop router of transport network, system name, 
        port name, IP management address of transport nodes.";
      type string;
    }
    leaf-list qosProfile {
      description "This parameter specifies reference to QoS Profile for 
      a logical transport interface. A QoS profile includes a set of 
      parameters which are locally provisioned on both sides of a logical 
      transport interface.";
      type string;
    }
    leaf-list epApplicationRef {
      description "This parameter specifies a list of application level 
        EPs associated with the logical transport interface.";
      min-elements 1;
      type types3gpp:DistinguishedName;
    }
    uses top3gpp:Top_Grp;
  }

  grouping NsInfoGrp {
    description "The NsInfo of the NS instance corresponding to the network 
      slice subnet instance.";
    //suport condition: It shall be supported if the NSS instance is 
    //realized in the virtualized environment. 
    // Otherwise this attribute shall be absent.
    reference "ETSI GS NFV-IFA 013 clause 8.3.3.2.2, which can be found at
      https://www.etsi.org/deliver/etsi_gs/NFV-IFA/001_099/013
      /03.04.01_60/gs_NFV-IFA013v030401p.pdf page 123-124";
    leaf nSInstanceId {
      description "Uniquely identifies the NS instance.";
      config false;
      type ETSI-GS-NFV-Identifier;
    }
    leaf nsName {
      description "Human readable name of the NS instance.";
      type string;
      config false;
    }
    leaf description {
      description "Human readable description of the NS instance.";
      config false;
      type string;
    }
  }

  grouping NetworkSliceSubnetGrp {
    description "Represents the NetworkSliceSubnet IOC.";
    leaf operationalState {
      description "The operational state of the resouce. 
        It describes whether or not the resource is installed 
        and working.";
      mandatory true;
      config false;
      type types3gpp:OperationalState;
    }
    
    leaf administrativeState {
      description "The administrative state of the network slice instance.
        It describes the permission to use or prohibition against
        using the instance, imposed through the OAM services.";
      default LOCKED;
      type types3gpp:AdministrativeState;
    }
    
    list nsInfo {
      description "This list represents the properties of network service 
        information corresponding to the network slice subnet instance.";
      reference "ETSI GS NFV-IFA 013 clause 8.3.3.2.2";
      config false;
      key nSInstanceId;
      max-elements 1;
      uses NsInfoGrp;
    }

    list sliceProfileList {
      description "List of SliceProfiles supported by the network slice 
        subnet instance. All members of the list, instances of SliceProfile, 
        shall contain the same datatype representing slice profile requirements: 
        TopSliceSubnetProfile, RANSliceSubnetProfile or CNSliceSubnetProfile.  
        Members of the list may contain TopSliceSubnetProfile datatype 
        only when this attribute (sliceProfileList) belongs to 
        a NetworkSliceSubnet that is directly referenced by a NetworkSlice";
      key sliceProfileId;
      uses SliceProfileGrp;
    }
    
    leaf priorityLabel {
      type int32 ;
      mandatory true ;
      description "Specifies a label that consumer would assign a value on 
        an instance of network slice subnet. The management system takes 
        the value of this attribute into account. The effect of this 
        attribute value to the subject managed entity is not standardized";
    }
    
    leaf networkSliceSubnetType {
      type enumeration {
        enum TOP_SLICESUBNET;
        enum RAN_SLICESUBNET;
        enum CN_SLICESUBNET;
      }
      mandatory true;
      description "Indicates the type of network slice subnet, including:
        - Top network slice subnet
        - RAN network slice subnet
        - CN network slice subnet";
    }
    
    leaf-list managedFunctionRef {
      type types3gpp:DistinguishedName; 
      config false;
      description "This holds a list of DN of ManagedFunction instances 
        supporting the NetworkSliceSubnet instance.";
    }

    leaf-list networkSliceSubnetRef {
      type types3gpp:DistinguishedName; 
      config false;
      description "List of DNs of constituent NetworkSliceSubnet supporting 
        NetworkSliceSubnet instance .";
    }
    
    leaf-list epTransportRef {
      type types3gpp:DistinguishedName; 
      description "List of transport level EPs associated with the 
        application level EP (i.e. EP_N3 or EP_NgU) or network slice subnet.";
    }
  }
  
  augment /subnet3gpp:SubNetwork {
    list NetworkSliceSubnet {
      description "Represents the properties of a network slice subnet 
        instance in a 5G network.
        
        The NetworkSliceSubnet can be categorized by following types:
        - RANSliceSubne represent the RAN network slice subnet in a 5G network, 
        which is associated to one or multiple 'RANSliceSubnetProfile'.
        - CNSliceSubnet represent the CN network slice subnet in a 5G network, 
        which is associated to one or multiple 'CNSliceSubnetProfile'.
        - TopSliceSubnet represent the top network slice subnet in a 5G network, 
        which is associated to one or multiple 'TopSliceSubnetProfile'.
        
        The attribute epTransportRef is used to specify a list of EP_Transport 
        instance as transport resources to be aggregated to a NetworkSliceSubnet 
        instance. The MnS consumer determines the EP_Transport instance(s) to 
        support EP_Application instances as part of the NetworkSliceSubnet 
        instance and request the MnS producer to configure the attribute 
        epTransportRef of the NetworkSliceSubnet. 
        
        The EP_Transport is name contained by SubNetwork, and an EP_Transport 
        instance can be a new instance created for the EP_Application instances 
        as part of NetworkSliceSubnet instance or an existing instance reused 
        for EP_Application instance.";
      key id;
  
      container attributes {
        uses NetworkSliceSubnetGrp;
      }
  
      uses top3gpp:Top_Grp;
    }    
  }
}
<CODE ENDS>
*** END OF CHANGE 93 ***
*** START OF CHANGE 94 ***
*** yang-models/_3gpp-ns-nrm-serviceprofile.yang ***
<CODE BEGINS>
submodule _3gpp-ns-nrm-serviceprofile {
  yang-version 1.1;
  belongs-to _3gpp-ns-nrm-networkslice { prefix ns3gpp; }

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-ns-nrm-common { prefix ns3cmn; }

  organization "3GPP SA5";
  contact 
    "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "A network slice instance in a 5G network.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
  description "A network slice instance in a 5G network.";
  reference "3GPP TS 28.541
    Management and orchestration; 
    5G Network Resource Model (NRM);
    Information model definitions for network slice NRM (chapter 6)
    ";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2020-06-02 {
    reference "CR-0485, CR-0508";
  }

  revision 2020-02-19 {
    description "Introduction of YANG definitions for network slice NRM";
    reference "CR-0458";
  }

  revision 2019-06-23 {
    description "Initial revision";
    reference "3GPP TS 28.541 V15.X.XX";
  }

  typedef availability-percentage {
    description "
      Percentage value of the amount of time the end-to-end communication 
      service is delivered according to an agreed QoS, divided by the amount 
      of time the system is expected to deliver the end-to-end service 
      according to the specification in a specific area.";
    reference "3GPP TS 22.261 3.1";
    type decimal64 { 
      fraction-digits 4; // E.g. 99.9999
      range 0..100;
    }
  }

  typedef V2XMode-enum {
    type enumeration {
      enum NOT_SUPPORTED;
      enum SUPPORTED_BY_NR;
    }
  }

  grouping ServiceProfileGrp {

    leaf serviceProfileId {
      description "Service profile identifier.";
      type types3gpp:DistinguishedName;
    }

    list sNSSAIList {
      description "The S-NSSAI list to be supported by the new NSI to be 
        created or the existing NSI to be re-used.";
      min-elements 1;
      key idx;
      unique "sst sd";
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses types5g3gpp:SNssai;
    }

    list pLMNIdList {
      description "List of PLMN IDs.";
      min-elements 1;
      key "mcc mnc";
      ordered-by user;
      uses types3gpp:PLMNId;
    }

    leaf maxNumberofUEs {
      description "The maximum number of UEs that may simultaneously 
        access the network slice instance.";
      mandatory true;
      type uint64;
    }

    leaf-list coverageArea {
       min-elements 1;
       description "A list of TrackingAreas where the NSI can be selected.";
       type types3gpp:Tac;
    }

    leaf latency {
      description "The packet transmission latency (milliseconds) through 
        the RAN, CN, and TN part of 5G network, used to evaluate utilization 
        performance of the end-to-end network slice instance.";
      reference "3GPP TS 28.554 clause 6.3.1";
      mandatory true;
      type uint16;
      units milliseconds;
    }

    leaf uEMobilityLevel {
      description "The mobility level of UE accessing the network slice 
        instance.";
      reference "3GPP TS 22.261 clause 6.2.1";
      type types3gpp:UeMobilityLevel;
    }

    leaf resourceSharingLevel {
      description "Specifies whether the resources to be allocated to the 
        network slice instance may be shared with another network slice 
        instance(s).";
      type types3gpp:ResourceSharingLevel;
    }

    //Stage2 issue: The sNSSAIList above specifies one or potentially 
    //              several sST objects for the service profile.
    //              How do they relate?
    leaf sST {
      description "Specifies the slice/service type. See 3GPP TS 23.501 
        for defined values.";
      mandatory true;
      type uint32;
      reference "3GPP TS 23.501 5.15.2.2";
    }

    leaf availability {
      description "The availability requirement for a network slice 
        instance, expressed as a percentage.";
      type availability-percentage;
    }

    list delayTolerance {
      description "An attribute specifies the properties of service delivery 
        flexibility, especially for the vertical services that are not 
        chasing a high system performance.";
      reference "TS 22.104 clause 4.3";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf support {
        description "An attribute specifies whether or not the network 
          slice supports service delivery flexibility, especially for the 
          vertical services that are not chasing a high system performance.";
        type ns3cmn:Support-enum;
      }
    }
    list deterministicComm {
      //Stage2 issue: deterministicComm is not defined in 28.541 chapter 6, 
      //              but I guess deterministicComm is meant
      description "This list represents the properties of the deterministic 
        communication for periodic user traffic. Periodic traffic refers to the 
        type of traffic with periodic transmissions.";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        config false;
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf availability {
        //Stage2 issue: Defined differently in 28.541 chapter 6, but XML 
        //              uses DeterministicCommAvailability
        config false;
        type ns3cmn:DeterminCommAvailability;
      }
      leaf periodicityList {
        //Stage2 issue: Not defined in 28.541 chapter 6. XML and YAML 
        //              says "string".
        type string;
      }
    }
    list dLThptPerSlice {
      description "This attribute defines achievable data rate of the 
        network slice in downlink that is available ubiquitously across 
        the coverage area of the slice";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn:XLThptGrp;
    }
    list dLThptPerUE {
      description "This attribute defines data rate supported by the network 
        slice per UE";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn:XLThptGrp;
    }
    list uLThptPerSlice {
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      description "This attribute defines achievable data rate of the 
        network slice in uplink that is available ubiquitously across 
        the coverage area of the slice";
      uses ns3cmn:XLThptGrp;
    }
    list uLThptPerUE {
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      description "This attribute defines data rate supported by the 
        network slice per UE";
      uses ns3cmn:XLThptGrp;
    }
    list maxPktSize {
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      description "This parameter specifies the maximum packet size 
        supported by the network slice";
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf maxSize {
        //Stage2 issue: Not defined in 28.541, guessing integer bytes
        type uint32;
        units bytes;
      }
    }
    list maxNumberofPDUSessions {
      description "Represents the maximum number of 
        concurrent PDU sessions supported by the network slice";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf nOofPDUSessions {
        //Stage2 issue: Not defined in 28.541, guessing integer
        type uint32;
      }
    }
    list kPIMonitoring {
      description "Represents performance monitoring";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf kPIList {
        //Stage2 issue: Data format not specified, low interoperability
        description "An attribute specifies the name list of KQIs and KPIs 
        available for performance monitoring";
        type string;
      }
    }
    list userMgmtOpen {
      description "An attribute specifies whether or not the network slice 
        supports the capability for the NSC to manage their users or groups 
        of users' network services and corresponding requirements.";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf support {
        type ns3cmn:Support-enum;
      }
    }
    list v2XCommMode {
      description "An attribute specifies whether or not the V2X 
        communication mode is supported by the network slice.";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
        tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf v2XMode {
        type V2XMode-enum;
      }        
    }
    list termDensity {
      description "An attribute specifies the overall user density over 
        the coverage area of the network slice";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf density {
        type uint32;
        units users/km2;
      }        
    }
    leaf activityFactor {
      //Stage2 issue: This is modeled as writable/config true in 28.542, 
      //              but that does not appear to match the description
      description "An attribute specifies the percentage value of the 
        amount of simultaneous active UEs to the total number of UEs where 
        active means the UEs are exchanging data with the network";
      reference "TS 22.261 Table 7.1-1";
      type decimal64 {
        fraction-digits 1;
      }
    }
    leaf uESpeed {
      //Stage2 issue: This is modeled as writable/config true in 28.542, 
      //              but that does not appear to match the description
      description "An attribute specifies the maximum speed (in km/hour) 
        supported by the network slice at which a defined QoS can be 
        achieved";
      type uint32;
      units km/h;
    }
    leaf jitter {
      //Stage2 issue: This is modeled as writable/config true in 28.542, 
      //              but that does not appear to match the description
      description "An attribute specifies the deviation from the desired 
        value to the actual value when assessing time parameters";
      reference "TS 22.104 clause C.4.1";
      type uint32;
      units microseconds;
    }
    leaf survivalTime {
      description "An attribute specifies the time that an application 
        consuming a communication service may continue without an 
        anticipated message.";
      reference "TS 22.104 clause 5";
      type string;
    }
    leaf reliability {
      description "An attribute specifies in the context of network layer 
        packet transmissions, percentage value of the amount of sent 
        network layer packets successfully delivered to a given system 
        entity within the time constraint required by the targeted service, 
        divided by the total number of sent network layer packets.";
      reference "TS 22.261, TS 22.104";
      type string;
    }
    leaf maxDLDataVolume {
      //Stage2 issue: Not defined in 28.541. XML and YAML says "string"
      type string;
    }
    leaf maxULDataVolume {
      //Stage2 issue: Not defined in 28.541. XML and YAML says "string"
      type string;
    }
    list nBIoT {
      description "An attribute specifies whether NB-IoT is supported in 
        the RAN in the network slice";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn:ServAttrComGrp;
      }
      leaf support {
        description "An attribute specifies whether NB-IoT is supported 
          in the RAN in the network slice";
        type ns3cmn:Support-enum;
      }
    }
  }
}
<CODE ENDS>
*** END OF CHANGE 94 ***
*** START OF CHANGE 95 ***
*** yang-models/_3gpp-ns-nrm-sliceprofile.yang ***
<CODE BEGINS>
submodule _3gpp-ns-nrm-sliceprofile {
  yang-version 1.1;
  belongs-to _3gpp-ns-nrm-networkslicesubnet { prefix nss3gpp; }

  import _3gpp-common-yang-types { prefix types3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  // import _3gpp-ns-nrm-networkslice { prefix ns3gpp; }
  import _3gpp-ns-nrm-common { prefix ns3cmn3gpp; }
  
  organization "3GPP SA5";
  contact 
    "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";
  description "Represents the properties of network slice subnet related 
    requirement that should be supported by the network slice subnet 
    instance in a 5G network.
    Copyright 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, 
    TTA, TTC). All rights reserved.";
    instance in a 5G network.";
  reference "3GPP TS 28.541
    Management and orchestration; 
    5G Network Resource Model (NRM);
    Information model definitions for network slice NRM (chapter 6)
    ";

  revision 2023-09-17 { reference CR-1042 ; } 
  revision 2021-07-17 { reference CR-0566 ; } 
  revision 2021-05-05 {
    description "replace perfReq with 3 new datatypes xxxSliceSubnetProfile";
    reference "CR-0485";
  }

  revision 2020-02-19 {
    description "Introduction of YANG definitions for network slice NRM";
    reference "CR-0458";
  }
  
  revision 2019-05-27 {
    description "initial revision.";
    reference "Based on
      3GPP TS 28.541 V15.X.XX";
  }
  typedef SliceSimultaneousUse-enum {
    type enumeration {
      enum ZERO;
      enum ONE;
      enum TWO;
      enum THREE;
      enum FOUR;
    }
  }
  typedef ServiceType-enum {
    type enumeration {
      enum eMBB;
      enum URLLC;
      enum MIoT;
      enum V2X;
    }
  }

  grouping PositioningGrp {
    description "Represents positioning support.";
    reference "Clause 3.4.20 of GSMA NG.116 ";
    
    uses ns3cmn3gpp:ServAttrComGrp ;
    leaf-list availability {
      type enumeration {
        enum CIDE_CID ;
        enum OTDOA;
        enum RF_FINGERPRINTING;
        enum AECID;
        enum HYBRID_POSITIONING;
        enum NET_RTK;
      }
      min-elements 1;
      config false;
      description "Specifies if this attribute is provided by the RAN domain 
        of the network slice and contains a list of positioning methods 
        provided by the RAN domain. If the list is empty this attribute is 
        not available in the RAN domain and the other parameters might be 
        ignored, see NG.116. Values allowed: are
        CIDE-CID (LTE and NR), OTDOA (LTE and NR), RF fingerprinting, AECID, 
        Hybrid positioning, NET-RTK.";
    }
    leaf predictionfrequency {
      type enumeration {
        enum PERSEC;
        enum PERMIN;
        enum PERHOUR;
      }
      mandatory true;
      description "Specifies how often location information is provided. 
        This parameter simply defines how often the customer is allowed to 
        request location information. This is not related to the time it 
        takes to determine the location, which is a characteristic of the 
        positioning method.
        If leaf-list availability is empty, the value has no meaning.";
        reference "NG.116";
    }
    leaf accuracy {
      type decimal64 {
         fraction-digits 2;
      } 
      units meter;
      mandatory true;
      description "Specifies the accuracy of the location information. 
        Accuracy depends on the respective positioning solution applied in the 
        RAN domain of the network slice.";
      reference "NG.116";
    }
  }

  grouping TopSliceSubnetProfileGrp {
    leaf-list coverageArea {
       min-elements 1;
       description "A list of TrackingAreas where the NSI can be selected.";
       type types3gpp:Tac;
    }
    leaf latency {
      description "The packet transmission latency (milliseconds) through 
        the RAN, CN, and TN part of 5G network, used to evaluate 
        utilization performance of the end-to-end network slice instance.";
      reference "3GPP TS 28.554 clause 6.3.1";
      //optional support
      mandatory true;
      type uint16;
      units milliseconds;
    }
    leaf maxNumberofUEs {
      description "Specifies the maximum number of UEs may simultaneously 
        access the network slice instance.";
      //optional support
      mandatory true;
      type uint64;
    }
    list dLThptPerSliceSubnet {
      description "This attribute defines achievable data rate of the
        network slice subnet in downlink that is available ubiquitously
        across the coverage area of the slice";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list dLThptPerUE {
      description "This attribute defines data rate supported by the
        network slice per UE, refer NG.116.";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list uLThptPerSliceSubnet {
      description "This attribute defines achievable data rate of the
        network slice subnet in uplink that is available ubiquitously
        across the coverage area of the slice";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list uLThptPerUE {
      description "This attribute defines data rate supported by the
        network slice per UE, refer NG.116";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list maxPktSize {
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      description "This parameter specifies the maximum packet size 
        supported by the network slice";
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf maxSize {
        //Stage2 issue: Not defined in 28.541, guessing integer bytes
        type uint32;
        units bytes;
      }
    }
    list maxNumberofPDUSessions {
      description "Represents the maximum number of 
        concurrent PDU sessions supported by the network slice";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf nOofPDUSessions {
        //Stage2 issue: Not defined in 28.541, guessing integer
        type uint32;
      }
    }
    leaf sliceSimultaneousUse {
      description "This attribute describes whether a network slice
      can be simultaneously used by a device together with other 
      network slices and if so, with which other classes of network slices.";
      type SliceSimultaneousUse-enum;
    }    
    list delayTolerance {
      description "An attribute specifies the properties of service delivery 
        flexibility, especially for the vertical services that are not 
        chasing a high system performance.";
      reference "TS 22.104 clause 4.3";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf support {
        description "An attribute specifies whether or not the network 
          slice supports service delivery flexibility, especially for the 
          vertical services that are not chasing a high system performance.";
        type ns3cmn3gpp:Support-enum;
      }
    }
    list termDensity {
      description "An attribute specifies the overall user density over 
        the coverage area of the network slice";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf density {
        type uint32;
        units users/km2;
      }        
    }
    leaf activityFactor {
      //Stage2 issue: This is modeled as writable/config true in 28.542, 
      //              but that does not appear to match the description
      description "An attribute specifies the percentage value of the 
        amount of simultaneous active UEs to the total number of UEs where 
        active means the UEs are exchanging data with the network";
      reference "TS 22.261 Table 7.1-1";
      type decimal64 {
        fraction-digits 1;
      }
    }
    leaf-list coverageAreaTAList {
      description "A list of TrackingAreas where the NSI can be selected.";
      //optional support
      min-elements 1;
      type types3gpp:Tac;
    }
    leaf uEMobilityLevel {
      description "The mobility level of UE accessing the network slice 
        instance.";
      //optional support
      type types3gpp:UeMobilityLevel;
    }
    
    leaf resourceSharingLevel {
      description "Specifies whether the resources to be allocated to the 
        network slice subnet instance may be shared with another network 
        slice subnet instance(s).";
      //optional support
      type types3gpp:ResourceSharingLevel;
    }
    leaf uESpeed {
      //Stage2 issue: This is modeled as writable/config true in 28.542, 
      //              but that does not appear to match the description
      description "An attribute specifies the maximum speed (in km/hour) 
        supported by the network slice at which a defined QoS can be 
        achieved";
      type uint32;
      units km/h;
    }
    leaf reliability {
      description "An attribute specifies in the context of network layer 
        packet transmissions, percentage value of the amount of sent 
        network layer packets successfully delivered to a given system 
        entity within the time constraint required by the targeted service, 
        divided by the total number of sent network layer packets.";
      reference "TS 22.261, TS 22.104";
      type string;
    }
    leaf serviceType {
      description "An attribute specifies the standardized network slice type. 
	  allowedValues: eMBB, URLLC, MIoT, V2X.";
      type ServiceType-enum;
    }
    list deterministicComm {
      //Stage2 issue: deterministicComm is not defined in 28.541 chapter 6, 
      //              but I guess determinComm is meant
      description "This list represents the properties of the deterministic 
        communication for periodic user traffic. Periodic traffic refers to the 
        type of traffic with periodic transmissions.";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        config false;
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf availability {
        //Stage2 issue: Defined differently in 28.541 chapter 6, but XML 
        //              uses DeterminCommAvailability
        config false;
        type ns3cmn3gpp:DeterminCommAvailability;
      }
      leaf periodicityList {
        //Stage2 issue: Not defined in 28.541 chapter 6. XML and YAML 
        //              says "string".
        type string;
      }
    }
    leaf survivalTime {
      description "An attribute specifies the time that an application 
        consuming a communication service may continue without an 
        anticipated message.";
      reference "TS 22.104 clause 5";
      type string;
    }
    list positioning {
      key predictionfrequency;
      min-elements 1;
      max-elements 1;
      description "Specifies whether the network slice provides 
        geo-localization methods or supporting methods";
      reference "Clause 3.4.20 of NG.116";
      uses PositioningGrp;
    }
  }
    
  grouping CNSliceSubnetProfileGrp {
    leaf-list coverageArea {
       min-elements 1;
       description "A list of TrackingAreas where the NSI can be selected.";
       type types3gpp:Tac;
    }
    leaf latency {
      description "The packet transmission latency (milliseconds) through 
        the RAN, CN, and TN part of 5G network, used to evaluate 
        utilization performance of the end-to-end network slice instance.";
      reference "3GPP TS 28.554 clause 6.3.1";
      //optional support
      mandatory true;
      type uint16;
      units milliseconds;
    }
    leaf maxNumberofUEs {
      description "Specifies the maximum number of UEs may simultaneously 
        access the network slice instance.";
      //optional support
      mandatory true;
      type uint64;
    }
    list dLThptPerSliceSubnet {
      description "This attribute defines achievable data rate of the
        network slice subnet in downlink that is available ubiquitously
        across the coverage area of the slice";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list dLThptPerUE {
      description "This attribute defines data rate supported by the
        network slice per UE, refer NG.116.";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list uLThptPerSliceSubnet {
      description "This attribute defines achievable data rate of the
        network slice subnet in uplink that is available ubiquitously
        across the coverage area of the slice";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list uLThptPerUE {
      description "This attribute defines data rate supported by the
        network slice per UE, refer NG.116";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list maxPktSize {
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      description "This parameter specifies the maximum packet size 
        supported by the network slice";
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf maxSize {
        //Stage2 issue: Not defined in 28.541, guessing integer bytes
        type uint32;
        units bytes;
      }
    }
    list maxNumberofPDUSessions {
      description "Represents the maximum number of 
        concurrent PDU sessions supported by the network slice";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf nOofPDUSessions {
        //Stage2 issue: Not defined in 28.541, guessing integer
        type uint32;
      }
    }
    leaf sliceSimultaneousUse {
      description "This attribute describes whether a network slice
      can be simultaneously used by a device together with other 
      network slices and if so, with which other classes of network slices.";
      type SliceSimultaneousUse-enum;
    }  
    list delayTolerance {
      description "An attribute specifies the properties of service delivery 
        flexibility, especially for the vertical services that are not 
        chasing a high system performance.";
      reference "TS 22.104 clause 4.3";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf support {
        description "An attribute specifies whether or not the network 
          slice supports service delivery flexibility, especially for the 
          vertical services that are not chasing a high system performance.";
        type ns3cmn3gpp:Support-enum;
      }
    }
    leaf-list coverageAreaTAList {
      description "A list of TrackingAreas where the NSI can be selected.";
      //optional support
      min-elements 1;
      type types3gpp:Tac;
    }
    leaf resourceSharingLevel {
      description "Specifies whether the resources to be allocated to the 
        network slice subnet instance may be shared with another network 
        slice subnet instance(s).";
      //optional support
      type types3gpp:ResourceSharingLevel;
    }

    list deterministicComm {
      //Stage2 issue: deterministicComm is not defined in 28.541 chapter 6, 
      //              but I guess determinComm is meant
      description "This list represents the properties of the deterministic 
        communication for periodic user traffic. Periodic traffic refers to the 
        type of traffic with periodic transmissions.";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        config false;
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf availability {
        //Stage2 issue: Defined differently in 28.541 chapter 6, but XML 
        //              uses DeterminCommAvailability
        config false;
        type ns3cmn3gpp:DeterminCommAvailability;
      }
      leaf periodicityList {
        //Stage2 issue: Not defined in 28.541 chapter 6. XML and YAML 
        //              says "string".
        type string;
      }
    }
  }

  grouping PositioningRANSubnetGrp {
    description "Represents positioning support in RAN domain";
    leaf-list availability {
      type enumeration {
        enum CIDE_CID ;
        enum OTDOA;
        enum RF_FINGERPRINTING;
        enum AECID;
        enum HYBRID_POSITIONING;
        enum NET_RTK;
      }
      config false;
      description "Specifies if this attribute is provided by the RAN domain 
        of the network slice and contains a list of positioning methods 
        provided by the RAN domain. If the list is empty this attribute is 
        not available in the RAN domain and the other parameters might be 
        ignored, see NG.116. Values allowed: are
        CIDE-CID (LTE and NR), OTDOA (LTE and NR), RF fingerprinting, AECID, 
        Hybrid positioning, NET-RTK.";
    }
    leaf predictionfrequency {
      type enumeration {
        enum PERSEC;
        enum PERMIN;
        enum PERHOUR;
      }
      mandatory true;
      description "Specifies how often location information is provided. 
        This parameter simply defines how often the customer is allowed to 
        request location information. This is not related to the time it 
        takes to determine the location, which is a characteristic of the 
        positioning method.
        If leaf-list availability is empty, the value has no meaning.";
        reference "NG.116";
    }
    leaf accuracy {
      type decimal64 {
         fraction-digits 2;
      } 
      units meter;
      mandatory true;
      description "Specifies the accuracy of the location information. 
        Accuracy depends on the respective positioning solution applied in the 
        RAN domain of the network slice.";
      reference "NG.116";
    }
  }
  
  grouping RANSliceSubnetProfileGrp {
    description "Represents the RANSliceSubnetProfile datatype";
    leaf latency {
      description "The packet transmission latency (milliseconds) through 
        the RAN, CN, and TN part of 5G network, used to evaluate 
        utilization performance of the end-to-end network slice instance.";
      reference "3GPP TS 28.554 clause 6.3.1";
      //optional support
      mandatory true;
      type uint16;
      units milliseconds;
    }
    leaf maxNumberofUEs {
      description "Specifies the maximum number of UEs may simultaneously 
        access the network slice instance.";
      //optional support
      mandatory true;
      type uint64;
    }
    list dLThptPerSliceSubnet {
      description "This attribute defines achievable data rate of the
        network slice subnet in downlink that is available ubiquitously
        across the coverage area of the slice";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
	  }	
    list dLThptPerUE {
      description "This attribute defines data rate supported by the
        network slice per UE, refer NG.116.";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list uLThptPerSliceSubnet {
      description "This attribute defines achievable data rate of the
        network slice subnet in uplink that is available ubiquitously
        across the coverage area of the slice";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list uLThptPerUE {
      description "This attribute defines data rate supported by the
        network slice per UE, refer NG.116";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses ns3cmn3gpp:XLThptGrp;
    }
    list maxPktSize {
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      description "This parameter specifies the maximum packet size 
        supported by the network slice";
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf maxSize {
        //Stage2 issue: Not defined in 28.541, guessing integer bytes
        type uint32;
        units bytes;
      }
    }
    list delayTolerance {
      description "An attribute specifies the properties of service delivery 
        flexibility, especially for the vertical services that are not 
        chasing a high system performance.";
      reference "TS 22.104 clause 4.3";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf support {
        description "An attribute specifies whether or not the network 
          slice supports service delivery flexibility, especially for the 
          vertical services that are not chasing a high system performance.";
        type ns3cmn3gpp:Support-enum;
      }
    }
    leaf sliceSimultaneousUse {
      description "This attribute describes whether a network slice
      can be simultaneously used by a device together with other 
      network slices and if so, with which other classes of network slices.";
      type SliceSimultaneousUse-enum;
    }  
    list termDensity {
      description "An attribute specifies the overall user density over 
        the coverage area of the network slice";
      config false;
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf density {
        type uint32;
        units users/km2;
      }        
    }
    leaf activityFactor {
      //Stage2 issue: This is modeled as writable/config true in 28.542, 
      //              but that does not appear to match the description
      description "An attribute specifies the percentage value of the 
        amount of simultaneous active UEs to the total number of UEs where 
        active means the UEs are exchanging data with the network";
      reference "TS 22.261 Table 7.1-1";
      type decimal64 {
        fraction-digits 1;
      }
    }
    leaf-list coverageAreaTAList {
      description "A list of TrackingAreas where the NSI can be selected.";
      //optional support
      min-elements 1;
      type types3gpp:Tac;
    }
    leaf uEMobilityLevel {
      description "The mobility level of UE accessing the network slice 
        instance.";
      //optional support
      type types3gpp:UeMobilityLevel;
    }
    
    leaf resourceSharingLevel {
      description "Specifies whether the resources to be allocated to the 
        network slice subnet instance may be shared with another network 
        slice subnet instance(s).";
      //optional support
      type types3gpp:ResourceSharingLevel;
    }
    leaf uESpeed {
      //Stage2 issue: This is modeled as writable/config true in 28.542, 
      //              but that does not appear to match the description
      description "An attribute specifies the maximum speed (in km/hour) 
        supported by the network slice at which a defined QoS can be 
        achieved";
      type uint32;
      units km/h;
    }
    leaf reliability {
      description "An attribute specifies in the context of network layer 
        packet transmissions, percentage value of the amount of sent 
        network layer packets successfully delivered to a given system 
        entity within the time constraint required by the targeted service, 
        divided by the total number of sent network layer packets.";
      reference "TS 22.261, TS 22.104";
      type string;
    }
    leaf serviceType {
      description "An attribute specifies the standardized network slice type. 
	  allowedValues: eMBB, URLLC, MIoT, V2X.";
      type ServiceType-enum;
    }
    list deterministicComm {
      //Stage2 issue: deterministicComm is not defined in 28.541 chapter 6, 
      //              but I guess determinComm is meant
      description "This list represents the properties of the deterministic 
        communication for periodic user traffic. Periodic traffic refers to the 
        type of traffic with periodic transmissions.";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      list servAttrCom {
        description "This list represents the common properties of service 
          requirement related attributes.";
        reference "GSMA NG.116 corresponding to Attribute categories, 
          tagging and exposure";
        config false;
        key idx;
        max-elements 1;
        leaf idx {
          description "Synthetic index for the element.";
          type uint32;
        }
        uses ns3cmn3gpp:ServAttrComGrp;
      }
      leaf availability {
        //Stage2 issue: Defined differently in 28.541 chapter 6, but XML 
        //              uses DeterminCommAvailability
        config false;
        type ns3cmn3gpp:DeterminCommAvailability;
      }
      leaf periodicityList {
        //Stage2 issue: Not defined in 28.541 chapter 6. XML and YAML 
        //              says "string".
        type string;
      }
    }
    leaf survivalTime {
      description "An attribute specifies the time that an application 
        consuming a communication service may continue without an 
        anticipated message.";
      reference "TS 22.104 clause 5";
      type string;
    }
    list positioning {
      min-elements 1;
      max-elements 1;
      description "Specifies whether the RAN domain of the network slice 
        provides geo-localization methods or supporting methods.";
      reference "Clause 3.4.20 of NG.116 [50].";
      uses PositioningRANSubnetGrp;
    }
  }

  grouping SliceProfileGrp {
    leaf sliceProfileId {
      description "A unique identifier of the property of network slice 
        subnet related requirement should be supported by the network 
        slice subnet instance.";
      type types3gpp:DistinguishedName;
    }
    
    list sNSSAIList {
      description "List of S-NSSAIs the managed object is capable of 
        supporting. (Single Network Slice Selection Assistance Information)
        An S-NSSAI has an SST (Slice/Service type) and an optional SD
        (Slice Differentiator) field.";
      key idx;
      unique "sst sd";
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
      uses types5g3gpp:SNssai;
    }
    
    list pLMNIdList {
      description "List of at most six entries of PLMN Identifiers, but at 
        least one (the primary PLMN Id).  The PLMN Identifier is composed 
        of a Mobile Country Code (MCC) and a Mobile Network Code (MNC).";
      min-elements 1;
      max-elements 6;
      key "mcc mnc";
      ordered-by user;
      uses types3gpp:PLMNId;
    }
    
    leaf maxNumberofUEs {
      description "Specifies the maximum number of UEs may simultaneously 
        access the network slice instance.";
      //optional support
      mandatory true;
      type uint64;
    }
    
    leaf-list coverageAreaTAList {
      description "A list of TrackingAreas where the NSI can be selected.";
      //optional support
      min-elements 1;
      type types3gpp:Tac;
    }
    
    leaf latency {
      description "The packet transmission latency (milliseconds) through 
        the RAN, CN, and TN part of 5G network, used to evaluate 
        utilization performance of the end-to-end network slice instance.";
      reference "3GPP TS 28.554 clause 6.3.1";
      //optional support
      mandatory true;
      type uint16;
      units milliseconds;
    }
    
    leaf uEMobilityLevel {
      description "The mobility level of UE accessing the network slice 
        instance.";
      //optional support
      type types3gpp:UeMobilityLevel;
    }
    
    leaf resourceSharingLevel {
      description "Specifies whether the resources to be allocated to the 
        network slice subnet  instance may be shared with another network 
        slice subnet instance(s).";
      //optional support
      type types3gpp:ResourceSharingLevel;
    }
    list CNSliceSubnetProfile {
      description " This represents the requirements for the top slice associated with the 
	  network slice. ";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
	  uses TopSliceSubnetProfileGrp;
    }
    list RANSliceSubnetProfile {
      description " This represents the requirements for the top slice associated with the 
	  network slice. ";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
	  uses TopSliceSubnetProfileGrp;
    }
    list TopSliceSubnetProfile {
      description " This represents the requirements for the top slice associated with the 
	  network slice. ";
      key idx;
      max-elements 1;
      leaf idx {
        description "Synthetic index for the element.";
        type uint32;
      }
	  uses TopSliceSubnetProfileGrp;
    }
  }
}
<CODE ENDS>

*** END OF THIS CHANGE ***
*** START OF NEXT CHANGE ***
[bookmark: _Toc51769159][bookmark: _Toc145946922]D.2.10	module _3gpp-common-trace.yang
<CODE BEGINS>
module _3gpp-common-trace {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-common-trace";
  prefix "trace3gpp";

  import _3gpp-common-top { prefix top3gpp; }
  import _3gpp-common-yang-types {prefix types3gpp; }
  import ietf-inet-types { prefix inet; }

  organization "3GPP SA5";
  contact "https://www.3gpp.org/DynaReport/TSG-WG--S5--officials.htm?Itemid=464";

  description "Trace handling";

  reference "3GPP TS 28.623
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Solution Set (SS) definitions

      3GPP TS 28.622
      Generic Network Resource Model (NRM)
      Integration Reference Point (IRP);
      Information Service (IS)";

  revision 2023-11-02 { reference "CR-0292"; }
  revision 2023-02-16 { reference "CR-0231"; }
  revision 2023-02-14 { reference "CR-0235"; }
  revision 2022-04-27 { reference "CR-0158"; }
  revision 2021-10-18 { reference "CR-0139"; }
  revision 2021-07-22 { reference "CR-0137"; }
  revision 2021-01-25 { reference "CR-0122"; }
  revision 2020-11-16 { reference "CR-0117"; }
  revision 2020-08-06 { reference "CR-0102"; }

  grouping TraceReference {
    leaf mcc {
      mandatory true;
      type types3gpp:Mcc;
    }
    leaf mnc {
      mandatory true;
      type types3gpp:Mnc;
    }
    leaf traceId {
      mandatory true;
      type int64;
    }
  }

  grouping TraceJobGrp {
    leaf jobType {
      type enumeration {
        enum IMMEDIATE_MDT_ONLY;
        enum LOGGED_MDT_ONLY;
        enum TRACE_ONLY;
        enum IMMEDIATE_MDT_AND_TRACE;
        enum RLF_REPORT_ONLY;
        enum RCEF_REPORT_ONLY;
        enum LOGGED_MBSFN_MDT;
      }
      default TRACE_ONLY;
      description "Specifies the MDT mode and it specifies also whether the
        TraceJob represents only MDT, Logged MBSFN MDT, Trace or a combined
        Trace and MDT job. The attribute is applicable for Trace, MDT, RCEF and
        RLF reporting.";
      reference "Clause 5.9a of 3GPP TS 32.422 for additional details on the
        allowed values.";
    }

    list listOfInterfaces {
      key idx;
      must 'count(MSCServerInterfaces)+count(MGWInterfaces)+count(RNCInterfaces)'
        +'+count(SGSNInterfaces)+count(GGSNInterfaces)+count(S-CSCFInterfaces)'
        +'+count(P-CSCFInterfaces)+count(I-CSCFInterfaces)+count(MRFCInterfaces)'
        +'+count(MGCFInterfaces)+count(IBCFInterfaces)+count(E-CSCFInterfaces)'
        +'+count(BGCFInterfaces)+count(ASInterfaces)+count(HSSInterfaces)'
        +'+count(EIRInterfaces)+count(BM-SCInterfaces)+count(MMEInterfaces)'
        +'+count(SGWInterfaces)+count(PDN_GWInterfaces)+count(eNBInterfaces)'
        +'+count(en-gNBInterfaces)+count(AMFInterfaces)+count(AUSFInterfaces)'
        +'+count(NEFInterfaces)+count(NRFInterfaces)+count(NSSFInterfaces)'
        +'+count(PCFInterfaces)+count(SMFInterfaces)+count(SMSFInterfaces)'
        +'+count(UDMInterfaces)+count(UPFInterfaces)+count(ng-eNBInterfaces)'
        +'+count(gNB-CU-CPInterfaces)+count(gNB-CU-UPInterfaces)'
        +'+count(gNB-DUInterfaces)';

      description "Specifies the interfaces that need to be traced in the given
        ManagedEntityFunction.The attribute is applicable only for Trace. In
        case this attribute is not used, it carries a null semantic.";
      reference "Clause 5.5 of 3GPP TS 32.422 for additional details on the
        allowed values.";

      leaf idx { type uint32 ; }

      leaf-list MSCServerInterfaces {
        type enumeration {
          enum A ;
          enum Iu-CS ;
          enum Mc ;
          enum MAP-G ;
          enum MAP-B ;
          enum MAP-E ;
          enum MAP-F ;
          enum MAP-D ;
          enum MAP-C ;
          enum CAP ;
        }
      }
      leaf-list MGWInterfaces {
        type enumeration {
          enum Mc ;
          enum Nb-UP ;
          enum Iu-UP ;
        }
      }
      leaf-list RNCInterfaces {
        type enumeration {
          enum Iu-CS ;
          enum Iu-PS ;
          enum Iur ;
          enum Iub ;
          enum Uu ;
        }
      }
      leaf-list SGSNInterfaces {
        type enumeration {
          enum Gb ;
          enum Iu-PS ;
          enum Gn ;
          enum MAP-Gr ;
          enum MAP-Gd ;
          enum MAP-Gf ;
          enum Ge ;
          enum Gs ;
          enum S6d ;
          enum S4 ;
          enum S3 ;
          enum S13 ;
        }
      }
      leaf-list GGSNInterfaces {
        type enumeration {
          enum Gn ;
          enum Gi ;
          enum Gmb ;
        }
      }
      leaf-list S-CSCFInterfaces {
        type enumeration {
          enum Mw ;
          enum Mg ;
          enum Mr ;
          enum Mi ;
        }
      }
      leaf-list P-CSCFInterfaces {
        type enumeration {
          enum Gm ;
          enum Mw ;
        }
      }
      leaf-list I-CSCFInterfaces {
        type enumeration {
          enum Cx ;
          enum Dx ;
          enum Mg ;
          enum Mw ;
        }
      }
      leaf-list MRFCInterfaces {
        type enumeration {
          enum Mp ;
          enum Mr ;
        }
      }
      leaf-list MGCFInterfaces {
        type enumeration {
          enum Mg ;
          enum Mj ;
          enum Mn ;
        }
      }
      leaf-list IBCFInterfaces {
        type enumeration {
          enum Ix ;
          enum Mx ;
        }
      }
      leaf-list E-CSCFInterfaces {
        type enumeration {
          enum Mw ;
          enum Ml ;
          enum Mm ;
          enum Mi-Mg ;
        }
      }
      leaf-list BGCFInterfaces {
        type enumeration {
          enum Mi ;
          enum Mj ;
          enum Mk ;
        }
      }
      leaf-list ASInterfaces {
        type enumeration {
          enum Dh ;
          enum Sh ;
          enum ISC ;
          enum Ut ;
        }
      }
      leaf-list HSSInterfaces {
        type enumeration {
          enum MAP-C ;
          enum MAP-D ;
          enum Gc ;
          enum Gr ;
          enum Cx ;
          enum S6d ;
          enum S6a ;
          enum Sh ;
        }
      }
      leaf-list EIRInterfaces {
        type enumeration {
          enum MAP-F ;
          enum S13 ;
          enum MAP-Gf ;
        }
      }
      leaf-list BM-SCInterfaces {
        type enumeration {
          enum Gmb ;
        }
      }
      leaf-list MMEInterfaces {
        type enumeration {
          enum S1-MME ;
          enum S3 ;
          enum S6a ;
          enum S10 ;
          enum S11 ;
          enum S13 ;
        }
      }
      leaf-list SGWInterfaces {
        type enumeration {
          enum S4 ;
          enum S5 ;
          enum S8 ;
          enum S11 ;
          enum Gxc ;
        }
      }
      leaf-list PDN_GWInterfaces {
        type enumeration {
          enum S2a ;
          enum S2b ;
          enum S2c ;
          enum S5 ;
          enum S6b ;
          enum Gx ;
          enum S8 ;
          enum SGi ;
        }
      }
      leaf-list eNBInterfaces {
        type enumeration {
          enum S1-MME ;
          enum X2 ;
        }
      }
      leaf-list en-gNBInterfaces {
        type enumeration {
          enum S1-MME ;
          enum X2 ;
          enum Uu ;
          enum F1-C ;
          enum E1 ;
        }
      }
      leaf-list AMFInterfaces {
        type enumeration {
          enum N1 ;
          enum N2 ;
          enum N8 ;
          enum N11 ;
          enum N12 ;
          enum N14 ;
          enum N15 ;
          enum N20 ;
          enum N22 ;
          enum N26 ;
        }
      }
      leaf-list AUSFInterfaces {
        type enumeration {
          enum N12 ;
          enum N13 ;
        }
      }
      leaf-list NEFInterfaces {
        type enumeration {
          enum N29 ;
          enum N30 ;
          enum N33 ;
        }
      }
      leaf-list NRFInterfaces {
        type enumeration {
          enum N27 ;
        }
      }
      leaf-list NSSFInterfaces {
        type enumeration {
          enum N22 ;
          enum N31 ;
        }
      }
      leaf-list PCFInterfaces {
        type enumeration {
          enum N5 ;
          enum N7 ;
          enum N15 ;
        }
      }
      leaf-list SMFInterfaces {
        type enumeration {
          enum N4 ;
          enum N7 ;
          enum N10 ;
          enum N11 ;
          enum S5-C ;
          enum N38 ;
        }
      }
      leaf-list SMSFInterfaces {
        type enumeration {
          enum N20 ;
          enum N21 ;
        }
      }
      leaf-list UDMInterfaces {
        type enumeration {
          enum N8 ;
          enum N10 ;
          enum N13 ;
          enum N21 ;
        }
      }
      leaf-list UPFInterfaces {
        type enumeration {
          enum N4 ;
        }
      }
      leaf-list ng-eNBInterfaces {
        type enumeration {
          enum NG-C ;
          enum Xn-C ;
          enum Uu ;
        }
      }
      leaf-list gNB-CU-CPInterfaces {
        type enumeration {
          enum NG-C ;
          enum Xn-C ;
          enum Uu ;
          enum F1-C ;
          enum E1 ;
          enum X2-C ;
        }
      }
      leaf-list gNB-CU-UPInterfaces {
        type enumeration {
          enum E1 ;
        }
      }
      leaf-list gNB-DUInterfaces {
        type enumeration {
          enum F1-C ;
      }
    }
    }

    leaf-list listOfNeTypes {
      type enumeration {
        enum MSC_SERVER;
        enum SGSN;
        enum MGW;
        enum GGSN;
        enum RNC;
        enum BM_SC;
        enum MME;
        enum SGW;
        enum PGW;
        enum ENB;
        enum EN_GNB;
        enum GNB_CU_CP;
        enum GNB_CU_UP;
        enum GNB_DU;
      }
      description "Specifies in which type of ManagedFunction the trace should
        be activated. The attribute is applicable only for Trace with
        Signalling Based Trace activation. In case this attribute is not used,
        it carries a null semantic";
      reference "Clause 5.4 of 3GPP TS 32.422 for additional details on the
        allowed values";
    }

    leaf PLMNTarget {
      type string;
      mandatory true;
      description "Specifies which PLMN that the subscriber of the session to
        be recorded uses as selected PLMN. PLMN Target might differ from the
        PLMN specified in the Trace Reference";
      reference "Clause 5.9b of 3GPP TS 32.422";
    }

    leaf streamingTraceConsumerURI {
      when '../traceReportingFormat  = "STREAMING"';
      type inet:uri;
      mandatory true;
      description "URI of the Streaming Trace data reporting MnS consumer
        (a.k.a. streaming target).
        This attribute shall be present if file based trace data reporting is
        supported and traceReportingFormat set to 'file based' or when
        jobType is set to Logged MDT or Logged MBSFN MDT.";
      reference "Clause 5.9 of 3GPP TS 32.422";
    }

    leaf traceCollectionEntityAddress {
      when '../traceReportingFormat  = "FILE_BASED" or '
        +'../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type union {
        type inet:uri;
        type inet:ip-address;
      }
      mandatory true;
      description "Specifies the address of the Trace Collection Entity when
        the attribute traceReportingFormat is configured for the file-based
        reporting. The attribute is applicable for both Trace and MDT.";
      reference "Clause 5.9 of 3GPP TS 32.422";
    }

    leaf traceDepth {
      when '../jobType = "TRACE_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type enumeration  {
        enum MINIMUM;
        enum MEDIUM;
        enum MAXIMUM;
        enum VENDORMINIMUM;
        enum VENDORMEDIUM;
        enum VENDORMAXIMUM;
      }
      default MAXIMUM;
      description "Specifies how detailed information should be recorded in the
        Network Element. The Trace Depth is a paremeter for Trace Session level,
        i.e., the Trace Depth is the same for all of the NEs to be traced in
        the same Trace Session.
        The attribute is applicable only for Trace, otherwise it carries a null
        semantic.";
      reference "Clause 5.3 of 3GPP TS 32.422";
    }

    list traceReference {
      uses TraceReference;
      key "mcc mnc traceId";
      max-elements 1;
      description "A globally unique identifier, which uniquely identifies the
        Trace Session that is created by the TraceJob.
        In case of shared network, it is the MCC and MNC of the Participating
        Operator that request the trace session that shall be provided.
        The attribute is applicable for both Trace and MDT.";
    }

    leaf traceReportingFormat {
      type enumeration {
        enum FILE_BASED;
        enum STREAMING;
      }
      default FILE_BASED;
      description "Specifies the trace reporting format - streaming trace
        reporting or file-based trace reporting";
      reference "3GPP TS 32.422 clause 5.11";
    }
    list traceTarget {
      key "targetIdType targetIdValue";
      max-elements 1;

      leaf targetIdType {
        type enumeration {
          enum IMSI;
          enum IMEI;
          enum IMEISV;
          enum PUBLIC_ID;
          enum UTRAN_CELL;
          enum E_UTRAN_CELL;
          enum NG_RAN_CELL;
          enum ENB;
          enum RNC;
          enum GNB;
          enum SUPI;
        }
      }

      leaf targetIdValue {
        type string;
      }

      description "Specifies the target object of the Trace and MDT. The
        attribute is applicable for both Trace and MDT. This attribute
        includes the ID type of the target as an enumeration and the ID value.

        The traceTarget shall be public ID in case of a Management Based
        Activation is done to an ScscfFunction. The traceTarget shall be
        cell only in case of the UTRAN cell traffic trace function.

        The traceTarget shall be E-UtranCell only in case of E-UTRAN cell
        traffic trace function.The traceTarget shall be either IMSI or
        IMEI(SV) if the Trace Session is activated to any of the following
        ManagedEntity(ies):
        - HssFunction
        - MscServerFunction
        - SgsnFunction
        - GgsnFunction
        - BmscFunction
        - RncFunction
        - MmeFunction

        The traceTarget shall be IMSI if the Trace Session is activated to a
        ManagedEntity playing a role of ServinGWFunction.

        In case of signaling based Trace/MDT, the traceTarget attribute shall 
        be able to carry (IMSI or IMEI(SV)or SUPI), the MDTAreaScope attribute 
        shall be able to carry a list of (cell or E-UtranCell or NRCellDU or 
        TA/LA/RA).

        In case of management based Immediate MDT, the traceTarget attribute
        shall be null value, the MDTAreaScope attribute shall carry a list of
        (Utrancell or E-UtranCell or NRCellDU).

        In case of management based Logged MDT, the traceTarget attribute
        shall carry an eBs or a RNC or gNBs. The Logged MDT should be initiated 
        on the specified eNB or RNC or gNB in traceTarget. The MDTAreaScope 
        attribute shall carry a list of (Utrancell or E-UtranCell or NRCellDU or 
        TA/LA/RA).

        In case of RLF reporting, or RCEF reporting,  the traceTarget 
        attribute shall be null value, the MDTAreaScope attribute shall carry 
        one or list of eNBs/gNBs";
      reference "3GPP TS 32.422";
    }

    leaf triggeringEvent {
      when '../jobType = "TRACE_ONLY" or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type string ;
      mandatory true;
      description "Specifies the triggering event parameter of the trace session.
        The attribute is applicable only for Trace. In case this attribute is
        not used, it carries a null semantic.";
      reference "Clause 5.1 of 3GPP TS 32.422";
    }

    leaf MDTAnonymizationOfData {
      when ../MDTAreaScope ;
      type enumeration {
        enum NO_IDENTITY;
        enum TAC_OF_IMEI;
      }
      default NO_IDENTITY;
      description "Specifies level of MDT anonymization.";
      reference "3GPP TS 32.422 clause 5.10.12.";
    }

    list MDTAreaConfigurationForNeighCell {
      when '../jobType = "LOGGED_MDT_ONLY"';
      key "idx";
      min-elements 1;
      leaf idx { type uint32 ; }

      description "It specifies the area for which UE is requested to perform
        measurement logging for neighbour cells which have list of frequencies.
        If it is not configured, the UE shall perform measurement logging for
        all the neighbour cells.

        Applicable only to NR Logged MDT.";
      reference "3GPP TS 32.422 clause 5.10.26.";

      leaf frequency {
        type string;
      }

      leaf cell {
        type string;
      }
    }

    leaf-list MDTAreaScope {
      type string;
      description "specifies MDT area scope when activates an MDT job.

      For RLF and RCEF reporting it specifies the eNB or list of eNBs where the
      RLF or RCEF reports should be collected.


      List of cells/TA/LA/RA for signaling based MDT or management based Logged
      MDT.

      List of cells for management based Immediate MDT.

      Cell, TA, LA, RA are mutually exclusive.

      One or list of eNBs for RLF and RCEFreporting";
      reference "Clause 5.10.2 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodRrmLte {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "250|500|1000|2000|3000|4000|6000|8000|12000|16000|20000|"
          +"24000|28000|32000|64000";
      }
      units milliseconds;
      description "Specifies the collection period for collecting RRM configured
        measurement samples for M2, M3 in LTE. The attribute is applicable only
        for Immediate MDT. In case this attribute is not used, it carries a
        null semantic.";
      reference "Clause 5.10.20 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodM6Lte {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|2048|5120|10240";
      }
      units milliseconds;
      description "Specifies the collection period for the Packet Delay 
        measurement (M6) for MDT taken by the eNB. The attribute is applicable 
        only for Immediate MDT. In case this attribute is not used, 
        it carries a null semantic.";
      reference "Clause 5.10.32 of  TS 32.422 ";
    }
    
    leaf MDTCollectionPeriodM7Lte {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint16 {
        range 1..60 ;
      }
      description "It specifies the collection period for the Data Volume (M6) 
        and Throughput measurements (M7) for UMTS MDT taken by RNC. The 
        attribute is applicable only for Immediate MDT. In case this attribute 
        is not used, it carries a null semantic.";
      reference "Clause 5.10.22 of  TS 32.422 .";
    }
    
    leaf MDTCollectionPeriodRrmUmts {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|1280|2048|2560|5120|"
          +"10240|60000";
      }
      units milliseconds;
      description "Specifies the collection period for collecting RRM configured
        measurement samples for M3, M4, M5 in UMTS. The attribute is applicable
        only for Immediate MDT. In case this attribute is not used, it carries
        a null semantic";
      reference "Clause 5.10.21 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodRrmNR {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        + ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|2048|5120|10240|60000";
      }
      units milliseconds;
      description "Specifies the collection period for collecting RRM 
        configured measurement samples for M4, M5 in NR. The attribute is 
        applicable only for Immediate MDT. In case this attribute is not 
        used, it carries a null semantic.";
      reference "Clause 5.10.30 of 3GPP TS 32.422";
    }

    leaf MDTCollectionPeriodM6NR {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        + ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type enumeration {
        enum 120ms;
        enum 240ms;
        enum 480ms;
        enum 640ms;
        enum 1024ms;
        enum 2048ms;
        enum 5120ms;
        enum 10240ms;
        enum 20480ms;
        enum 40960ms;
        enum 1min;
        enum 6min;
        enum 12min;
        enum 30min;
      }
      description "It specifies the collection period for the Packet Delay 
        measurement (M6) for NR MDT taken by the gNB. The attribute is 
        applicable only for Immediate MDT. In case this attribute is not used, 
        it carries a null semantic.";
      reference "clause 5.10.34 of  TS 32.422";
    }
    
    leaf MDTCollectionPeriodM7NR {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        + ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1..60";
      }
      description "It specifies the collection period for the Packet Loss Rate 
        measurement (M7) for NR MDT taken by the gNB. The attribute is 
        applicable only for Immediate MDT. In case this attribute is not used, 
        it carries a null semantic.";    
      reference "clause 5.10.35 of  TS 32.422";
    }
    
    leaf MDTEventListForTriggeredMeasurement {
      when '../jobType = "LOGGED_MDT_ONLY"';
      type enumeration {
        enum OUT_OF_COVERAGE ;
        enum A2_EVENT ;
      }
      mandatory true;
      description "Specifies event types for event triggered measurement in the
        case of logged NR MDT.  Each trace session may configure at most one
        event. The UE shall perform logging of measurements only upon certain
        condition being fulfilled:
        - Out of coverage.
        - A2 event.";
      reference "Clause 5.10.28 of 3GPP TS 32.422";
    }

    leaf MDTEventThreshold {
      type int64;
      description "Specifies the threshold which should trigger the reporting
        in case A2 event reporting in LTE or 1F/1l event in UMTS. The attribute
        is applicable only for Immediate MDT and when reportingTrigger is
        configured for A2 event in LTE or 1F event or 1l event in UMTS. In
        case this attribute is not used, it carries a null semantic.";
      reference "Clauses 5.10.7 and 5.10.7a of 3GPP TS 32.422";
    }

    leaf MDTListOfMeasurements {
      when '../jobType = "IMMEDIATE_MDT_ONLY"';
      type int64;
      mandatory true;
      description "It specifies the UE measurements that shall be collected in
        an Immediate MDT job. The attribute is applicable only for Immediate MDT.
        In case this attribute is not used, it carries a null semantic.";
      reference "3GPP TS 32.422 clause 5.10.3";
    }

    leaf MDTLoggingDuration {
      when '../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "600|1200|2400|3600|5400|7200";
      }
      units seconds;
      mandatory true;
      description "Specifies how long the MDT configuration is valid at the
        UE in case of Logged MDT. The attribute is applicable only for
        Logged MDT and Logged MBSFN MDT. In case this attribute is not used, it
        carries a null semantic.";
      reference "5.10.9 of 3GPP TS 32.422";
    }

    leaf MDTLoggingInterval {
      when '../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "1280|2560|5120|10240|20480|"
          +"30720|40960|61440";
      }
      units milliseconds;
      mandatory true;
      description "Specifies the periodicty for Logged MDT. The attribute is
        applicable only for Logged MDT and Logged MBSFN MDT. In case this
        attribute is not used, it carries a null semantic";
      reference "5.10.8 of 3GPP TS 32.422";
    }

    leaf MDTLoggingEventThreshold {
      when '../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "0..127";
      }
      description "It specifies the threshold which should trigger 
        the reporting in case of event based reporting of logged NR MDT. 
        The attribute is applicable only for Logged MDT and when MDTReportType 
        is configured for event triggered reporting and when 
        MDTEventListForTriggeredMeasurement is configured for L1 event. 
        In case this attribute is not used, it carries a null semantic.";
      reference "clause 5.10.36 of TS 32.422";
    }
    
    leaf MDTLoggedHysteresis {
      when '../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type uint32 {
        range "0..30";
      }
      description "It specifies the hysteresis used within the entry and leave 
        condition of the L1 event based reporting of logged NR MDT. 
        The attribute is applicable only for Logged MDT, when MDTReportType 
        is configured for event triggered reporting and when 
        MDTEventListForTriggeredMeasurement is configured for L1 event. 
        In case this attribute is not used, it carries a null semantic.";
      reference "clause 5.10.37 of TS 32.422";
    }
    
    leaf MDTLoggedTimeToTrigger {
      when '../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type int32 ;
      description "It specifies the threshold which should trigger 
        the reporting in case of event based reporting of logged NR MDT. 
        The attribute is applicable only for Logged MDT, when MDTReportType 
        is configured for event triggered reporting and when 
        MDTEventListForTriggeredMeasurement is configured for L1 event. 
        In case this attribute is not used, it carries a null semantic.";
      reference "clauses 5.10.38 of TS 32.422";
    }
    
    leaf-list MDTMBSFNAreaList {
      when '../jobType = "LOGGED_MBSFN_MDT"';
      type string;
      min-elements 1;
      max-elements 8;
      description "The MBSFN Area consists of a MBSFN Area ID and Carrier
        Frequency (EARFCN). The target MBSFN area List can have up to 8 entries.
        This parameter is applicable only if the job type is Logged MBSFN MDT.";
      reference "5.10.25 of 3GPP TS 32.422";
    }

    leaf MDTMeasurementPeriodLTE {
          when '../jobType = "IMMEDIATE_MDT_ONLY"'
            +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "1024|1280|2048|2560|5120|"
          +"10240|60000";
      }
      units milliseconds;
      mandatory true;
      description "It specifies the measurement period for the Data Volume and
        Scheduled IP throughput measurements for MDT taken by the eNB.
        The attribute is applicable only for Immediate MDT. In case this
        attribute is not used, it carries a null semantic.";
      reference "Clause 5.10.23 of 3GPP TS 32.422";
    }

    leaf MDTMeasurementPeriodUMTS {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  'or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint32 {
        range "250|500|1000|2000|3000|4000|6000|8000|12000|16000|20000|"
          +"24000|28000|32000|64000";
      }
      units milliseconds;
      mandatory true;
      description "It specifies the measurement period for the Data Volume and
        Throughput measurements for MDT taken by RNC.
        The attribute is applicable only for Immediate MDT. In case this
        attribute is not used, it carries a null semantic.";
      reference "Clause 5.10.22 of 3GPP TS 32.422";
    }

    leaf MDTMeasurementQuantity {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint64 ;
      mandatory true;
      description "It specifies the measurements that are collected in an MDT
        job for a UMTS MDT configured for event triggered reporting.";
      reference "Clause 5.10.15 of 3GPP TS 32.422";
    }

    leaf MDTM4ThresholdUmts {
      when '../jobType = "IMMEDIATE_MDT_ONLY"' 
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type uint16 {
        range 0..31 ;
      }        
      description "It specifies the threshold which should trigger 
        the reporting in case of event-triggered periodic reporting for M4 
        (UE power headroom measurement) in UMTS. In case this attribute is 
        not used, it carries a null semantic.";
        reference "3GPP TS 32.422 clause 5.10.A";
    }
    
    list MDTPLMList {
      when '../jobType = "LOGGED_MDT_ONLY"';
      key "mcc mnc";
      uses types3gpp:PLMNId;
      min-elements 1;
      max-elements 16;
      description "It indicates the PLMNs where measurement collection, status
        indication and log reporting is allowed.";
      reference "Clause 5.10.24 of 3GPP TS 32.422";
    }

    leaf MDTPositioningMethod {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' or ../jobType = "IMMEDIATE_MDT_AND_TRACE"';
      type enumeration {
        enum GNSS;
        enum E_CELL_ID;
      }
      mandatory true;
      description "It specifies what positioning method should be used in the
        MDT job.";
      reference "Clause 5.10.19 of 3GPP TS 32.422";
    }

    leaf MDTReportAmount {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' and ../MDTReportingTrigger = "PERIODICAL"';
      type union {
        type uint32 {
          range "1|4|8|16|32|64" ;
        }
        type enumeration {
          enum INFINITY;
        }
      }
      mandatory true;
      description "It specifies the number of measurement reports that shall be
        taken for periodic reporting while the UE is in connected.
        The attribute is applicable only for Immediate MDT and when
        MDTReportingTrigger is configured for periodical measurements. In
        case this attribute is not used, it carries a null semantic.";
      reference "Clause 5.10.6 of 3GPP TS 32.422";
    }

    leaf MDTReportingTrigger {
      when '../jobType = "IMMEDIATE_MDT_ONLY"';
      type enumeration {
        enum PERIODICAL;
        enum A2_FOR_LTE;
        enum 1F_FOR_UMTS;
        enum 1I_FOR_UMTS_MCPS_TDD;
        enum A2_TRIGGERED_PERIODIC_FOR_LTE;
        enum ALL_CONFIGURED_RRM_FOR_LTE;
        enum ALL_CONFIGURED_RRM_FOR_UMTS;
      }
      description "It specifies whether periodic or event based measurements
        should be collected.
        The attribute is applicable only for Immediate MDT and when the
        MDTListOfMeasurements is configured for M1 (for both UMTS and LTE)
        or M2 (only for UMTS). In case this attribute is not used, it carries
        a null semantic.";
      reference "Clause 5.10.4 of 3GPP TS 32.422";
    }

    leaf MDTReportInterval {
      when '../jobType = "IMMEDIATE_MDT_ONLY"'
        +  ' and ../MDTReportingTrigger = "PERIODICAL"';
      type uint32 {
        range "120|240|250|480|500|640|1000|1024|2000|2048|3000|4000|"
          +"5120|6000|8000|10240|12000|16000|20000|"
          +"24000|28000|32000|60000|64000|"
          +"360000|720000|1800000|3600000";
      }
      units milliseconds;
      mandatory true;
      description "It specifies the interval between the periodical measurements
        that shall be taken when the UE is in connected mode.
        The attribute is applicable only for Immediate MDT and when
        MDTReportingTrigger is configured for periodical measurements. In case
        this attribute is not used, it carries a null semantic.";
      reference "5.10.5 of 3GPP TS 32.422";
    }

    leaf MDTReportType {
      when '../jobType = "LOGGED_MDT_ONLY"';
      type enumeration {
        enum PERIODICAL;
        enum EVENT_TRIGGERED;
      }
      mandatory true;
      description "It specifies report type for logged NR MDT";
      reference "Clause 5.10.27 of 3GPP TS 32.422";
    }

    leaf MDTSensorInformation {
      type bits {
        bit BAROMETRIC_PRESSURE;
        bit UE_SPEED;
        bit UE_ORIENTATION;
      }
      default "";
      description "It specifies which sensor information shall be included in
        logged NR MDT and immediate NR MDT measurement if they are available.
        The following sensor measurement can be included or excluded for 
        the UE.";
      reference "Clause 5.10.29 of 3GPP TS 32.422";
    }

    leaf MDTTraceCollectionEntityID {
      when '../jobType = "LOGGED_MDT_ONLY" or ../jobType = "LOGGED_MBSFN_MDT"';
      type uint8;
      mandatory true;
      description "It specifies the TCE Id which is sent to the UE in 
        Logged MDT.";
      reference "Clause 5.10.11 of 3GPP TS 32.422";
    }
  }

  grouping TraceSubtree {
    description "Contains classes that manage Tracing.
      Should be used in all  classes (or classes inheriting from)
      - SubNnetwork
      - ManagedElement
      - ManagedFunction

      If a YANG module wants to augment these classes/list/groupings they must
      augment all user classes!";

    list TraceJob {
      description "Represents the Trace Control and Configuration parameters of a
        particular Trace Job (see TS 32.421 and TS 32.422 for details).
        It can be name-contained by SubNetwork, ManagedElement, ManagedFunction 
        or NetworkSliceSubnet.

        To activate Trace Jobs, a MnS consumer has to create TraceJob object
        instances on the MnS producer. A MnS consumer can activate a Trace Job
        for another MnS consumer since it is not required the value of
        traceCollectionEntityAddress or streamingTraceConsumerUri to be his
        own.

        When a MnS consumer wishes to deactivate a Trace Job, the MnS consumer
        shall delete the corresponding TraceJob instance.

        For details of management Trace Job activation/deactivation see clause
        4.1.1.1.2 of TS 32.422.
        
        The attribute traceReference specifies a globally unique ID and 
        identifies a Trace session. One Trace Session may be activated to 
        multiple Network Elements. The traceReference is populated by the
        consumer that makes the request for a Trace Session.

        The attribute jobType specifies the kind of data to collect. Dependent 
        on the selected type various parameters shall be available. The 
        attributes jobType, traceReference, 
        traceCollectionEntityAddress and traceReportingFormat are mandatory 
        for all job types. If streaming reporting is selected for 
        traceReportingFormat, streamingTraceConsumerURI shall be present 
        additionally. The attribute PLMNTarget shall be present if trace 
        activation method is management based.

        For the different job types the attributes are differentiated as follows:
        - In case of TRACE_ONLY additionally the following attributes shall be 
        available: listOfNeTypes, traceDepth, traceTarget and 
        triggeringEvent.

        For this case the optional attribute listOfInterfaces allows to 
        specify the interfaces to be recorded.

        - In case of IMMEDIATE_MDT_ONLY additionally the following attributes 
        shall be available:
          - traceTarget
          - MDTAnonymizationOfData, 
          - MDTListOfMeasurements, 
          - MDTCollectionPeriodRrmUmts (conditional for M3, M4 and M5 in UMTS),
          - MDTMeasurementPeriodUMTS (conditional for M6 and M7 in UMTS),
          - MDTCollectionPeriodRrmLte (conditional for M2 and M3 in LTE), 
          - MDTMeasurementPeriodLTE (conditional for M4 and M5 in LTE),
          - MDTCollectionPeriodM6Lte (conditional for M6 in LTE), 
          - MDTCollectionPeriodM7Lte (conditional for M7 in LTE),
          - MDTCollectionPeriodRrmNR (conditional for M4 and M5 in NR), 
          - MDTCollectionPeriodM6NR (conditional for M6 in NR), 
          - MDTCollectionPeriodM7NR (conditional for M7 in NR), 
          - MDTReportInterval (conditional for M1 in LTE or NR and M1/M2 in 
            UMTS), 
          - MDTReportAmount (conditional for M1 in LTE or NR and M1/M2 in 
            UMTS), 
          - MDTReportingTrigger (conditional for M1 in LTE or NR and M1/M2 in 
            UMTS), 
          - MDTEventThreshold (conditional for A2 event reporting or A2 event 
            triggered periodic reporting), 
          - MDTMeasurementQuantity (conditional for 1F event reporting). 

        For this case the optional attribute MDTAreaScope allows to specify 
        the area in terms of cells or Tracking Area/Routing Area/Location area 
        where the MDT data collection shall take place and the optional 
        attributes MDTPositioningMethod, MDTSensorInformation allow to 
        specify the positioning methods to use or the sensor information to 
        include.

        - In case of IMMEDIATE_MDT_AND_TRACE both additional attributes of 
        TRACE_ONLY and IMMEDIATE_MDT_ONLY shall apply.

        - In case of LOGGED_MDT_ONLY additionally the following attributes 
        shall be available: traceTarget, MDTAnonymizationOfData, 
        MDTTraceCollectionEntityID, MDTLoggingInterval, 
        MDTLoggingDuration, MDTReportType, 
        MDTEventListForTriggeredMeasurements.

        For this case the optional attribute MDTAreaScope allows to specify 
        the area in terms of cells or Tracking Area/Routing Area/Location area 
        where the MDT data collection shall take place, the optional attribute 
        MDTPLMNList allows to specify the PLMNs where measurement collection, 
        status indication and log reporting is allowed, the optional attribute 
        MDTAreaConfigurationForNeighCell allows to specify the area for 
        which UE is requested to perform measurements logging for neighbour 
        cells which have list of frequencies and the optional attribute 
        MDTSensorInformation allows to specify the sensor information to 
        include.

        - In case of RLF_REPORT_ONLY and RCEF_REPORT_ONLY additionally the 
        attribute traceTarget shall be available, the optional attribute 
        MDTAreaScope allows to specify the eNB or list of eNBs or gNB or 
        list of gNBs where the reports should be collected.

        - In case of LOGGED_MBSFN_MDT additionally the following attributes 
        shall be available: MDTAnonymizationOfData, MDTLoggingInterval, 
        MDTLoggingDuration, MDTMBSFNAreaList.
        
        Creation and deletion of TraceJob instances by MnS consumers is optional;
        when not supported, the TraceJob instances may be created and deleted by
        the system or be pre-installed.";

      key id;
      uses top3gpp:Top_Grp ;
      container attributes {
        uses TraceJobGrp ;
      }
    }
  }
}
<CODE ENDS>
*** END OF THIS CHANGE ***
