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2. UPFFunction, one attribute was defined incorrectly, did not follow stage-2.
3. The sd and sst values were missing from the YANG key statement which restricted their usage in PLMNInfo. The restriction is not present in stage-2.
4. Merged _3gpp-nr-nrm-common into  _3gpp-5g-common-yang-types. The former carried a single type. It is overkill to have a separate file for one type. Also having multiple type defining YANG modules in 5G just leads to confusion as many types are used both in NR-NRM and 5GC. Usage might also change during development of the standard.
5. Any touched YANG module was also corrected for errors violating the 32.160 like missing contact statements or longer than 80 character lines.
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[bookmark: _Toc27405591][bookmark: _Toc35878783][bookmark: _Toc36220599][bookmark: _Toc36474697][bookmark: _Toc36542969][bookmark: _Toc36543790][bookmark: _Toc36568028][bookmark: _Toc44341767][bookmark: _Toc51676146][bookmark: _Toc51684395][bookmark: _Toc55305718]E.5.17	module _3gpp-nr-nrm-gnbcuupfunction.yang
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-nr-nrm-rrmpolicy { prefix nrrrmpolicy3gpp; }
  import _3gpp-nr-nrm-common { prefix nrcommon3gpp; }
  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 GNBCUUPFunction Information
    Object Class (IOC) that is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  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 {
    description 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; 
    uses nrrrmpolicy3gpp:RRMPolicy_Grp;

    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";
    }

    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 types5g3gppnrcommon3gpp: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;
    }
  }
}
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[bookmark: _Toc27405593][bookmark: _Toc35878785][bookmark: _Toc36220601][bookmark: _Toc36474699][bookmark: _Toc36542971][bookmark: _Toc36543792][bookmark: _Toc36568030][bookmark: _Toc44341769][bookmark: _Toc51676148][bookmark: _Toc51684397][bookmark: _Toc55305720]E.5.19	module _3gpp-nr-nrm-nrcellcu@2020-02-14.yang
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; }
  import _3gpp-nr-nrm-common { prefix nrcommon3gpp; }

  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).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2020-11-05 { reference CR-0412 ; }
  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 {
    description reference "Initial revision";
  }

  feature DESManagementFunction {
    description "Classs representing Distributed SON or Domain-Centralized SON 
      SON Energy Saving feature";
  }

  feature DRACHOptimizationFunction {
    description "Classs representing D-SON function of RACH optimization 
      feature";
  }

  feature DMROFunction {
    description "Classs representing D-SON function of MRO feature";
  }

  feature CESManagementFunction {
    description "Classs representing Cross Domain-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 types5g3gppnrcommon3gpp: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;
    }
  }
}
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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-nr-nrm-rrmpolicy { prefix nrrrmpolicy3gpp; }
  import _3gpp-5g-common-yang-types { prefix types5g3gpp; }
  import _3gpp-nr-nrm-common { prefix nrcommon3gpp; }


  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).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2020-11-05 { reference CR-0412 ; }
  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 {
    description reference "Initial revision";
   }

  feature DPCIConfigurationFunction {
    description "Classs representing Distributed SON or Domain-Centralized SON 
      function of PCI configuration feature";
  }
  
  feature CPCIConfigurationFunction {
    description "Classs representing Cross Domain-Centralized SON function of 
      PCI configuration feature";
  }

  grouping NRCellDUGrp {
    description "Represents the NRCellDU IOC.";
    reference "3GPP TS 28.541";
    uses mf3gpp:ManagedFunctionGrp;
    uses nrrrmpolicy3gpp:RRMPolicy_Grp;
        
    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 types5g3gppnrcommon3gpp:PLMNInfo;
    }
		

    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 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";
      mandatory false;
      type int32;
      units MHz;
    }

    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-list nRSectorCarrierRef {
      description "Reference to corresponding NRSectorCarrier instance.";
      min-elements 1;
      type types3gpp:DistinguishedName;    	       	
    }

    leaf-list bWPRef {
      description "Reference to corresponding BWP instance.";
      min-elements 0;
      type types3gpp:DistinguishedName;    	       	
    }

    leaf-list nRFrequencyRef {
      description "Reference to corresponding NRFrequency instance.";
      min-elements 0;
      type types3gpp:DistinguishedName;    	       	
    }
  }

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

    list NRCellDU {
      description "Represents the information of a cell known by DU.";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NRCellDUGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
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module _3gpp-nr-nrm-rrmpolicy {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-nr-nrm-rrmpolicy";
  namespace "urn:3gpp:sa5:3gpp-nr-nrm-nrnetwork-rrmpolicy";
  prefix "nrrrmpolicy3gpp";

  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 "Defines the YANG mapping of the RRMPolicy abstract class that 
    is part of the NR Network Resource Model (NRM).";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-04-28 {
     reference "CR0285";
   }
   revision 2020-02-14 {
    description 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 types3gpp:PLMNId;
    leaf sNSSAI {
    uses types5g3gpp:PLMNInfo;      type types3gpp:SNssai;
    }
  }

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

  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. , see the
      inheritance in TS 28.541 Figure 4.2.1.2-1. 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', 'RRC' or 'DRB'";
      mandatory true;
      type string;
    }

    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";"idx";
      leaf idx { type uint32; }
      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.";	    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.";
      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;
      }
    }

  list RRMPolicyRatio {
    description " The RRMPolicyRatio IOC is one realization of a RRMPolicy_ IOC, 
      see the inheritance in Figure 4.2.1.2-1. This RRM framework allows 
      adding new policies, both standardized (like RRMPolicyRatio) or as 
      vendor specific, by inheriting from the 
      abstract RRMPolicy_ IOC. For details see subclause 4.3.36.";
    description " The RRMPolicyRatio IOC is one realization of a RRMPolicy_ IOC, see the
      inheritance in Figure 4.2.1.2-1. This RRM framework allows adding new policies, both
      standardized (like RRMPolicyRatio) or as vendor specific, by inheriting from the 
      abstract RRMPolicy_ IOC. For details see subclause 4.3.36.";
    key id;
    uses top3gpp:Top_Grp;
    container attributes {
      uses RRMPolicyRatioGrp;
    }
  }

}
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module _3gpp-nr-nrm-common {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:3gpp-nr-nrm-common";
  prefix "nrcommon3gpp";

  import _3gpp-common-yang-types { prefix types3gpp; }

  organization "3GPP SA5";
  description "Defines the YANG mapping of comon parts for 3GPP TS 28.541.";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

 revision 2020-02-14 {
    description "Initial revision";
  }


  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, (See TS 23.003 [13]).";
    uses types3gpp:PLMNId;
    leaf sNssai {
      type types3gpp:SNssai;
    }
  }

}
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module _3gpp-5g-common-yang-types {
  yang-version 1.1;
  namespace "urn:3gpp:sa5:_3gpp-5g-common-yang-types";
  prefix "types5g3gpp";
  
  
  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.";
  reference "3GPP TS 28.541";

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-20 {
    description reference "Initial version.";
    reference "Based on
      3GPP TS 28.541 V16.X.XX";
  }
 
  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 FFFFFF.";
      type string{
        length 6;
        pattern '[a-fA-F0-9]*';
      }
      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;
    }  
  }

}
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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.";

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }

  revision 2019-05-31 {
       descriptionreference "Ericsson refactoring.";
   }

  revision 2018-08-07 {
      description 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
        and Mobile Network Code).";
      key "mcc mnc";
      uses types3gpp:PLMNId;
    }

    container aMFIdentifier {
      presence true;
      description "An AMF identifier, comprising an AMF Region ID, an
        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;
    }

    leaf-list sNSSAIList {
      min-elements 0;  // conditionally mandatory if network slicing feature is supported1;
      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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-elements 1;
      uses types3gpp:ManagedNFProfile;
    }

    list commModelList {
      min-elements 1;
      key "groupId";
[bookmark: _Hlk55558356]      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;
    }
  }
}
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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.";

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-11 {
 reference     description "Ericsson refactoring.";
   }
  
  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;
    }
    
    leaf-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;      type types3gpp: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;
    }
  }
}
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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.";

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-06-11 {
    description 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;
    }
    
    leaf-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;      type types3gpp: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;
    }
  }
}
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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.";
  reference "3GPP TS 28.541";
  

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }

  revision 2019-05-22 { 
    descriptionreference "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;
    }
    
    leaf-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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-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;
    }
  }
}
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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.";
  reference "3GPP TS 29.510";
  
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-06-17 {
    description 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 
        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;
    }
    
    leaf-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;      type types3gpp: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;
    }
  }
}
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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.";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }  

  revision 2019-05-15 { 
    descriptionreference "initial revision";
    reference "Based on
      3GPP TS 28.541 V15.X.XX";
   }
  
  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;
    }
    
    leaf-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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-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;
    }
  }
}
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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].";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2019-10-28 { reference S5-193518 ; }
  revision 2019-05-15 { description 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;
    }
    
    leaf-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;      type types3gpp: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;
    }
  }
}
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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.";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { 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 { description 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;
    }
    
    leaf-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;      type types3gpp: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;
      min-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;
    }
  }
}
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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-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.";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
  
  revision 2019-05-15 { 
    descriptionreference "initial revision";
    reference "Based on
      3GPP TS 28.541 V15.X.XX";
  }
  
  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;
    }
    
    leaf-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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-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 NWDAFFunction {
      description "5G Core NWDAF Function";
      reference "3GPP TS 28.541";
      key id;
      uses top3gpp:Top_Grp;
      container attributes {
        uses NWDAFFunctionGrp;
      }
      uses mf3gpp:ManagedFunctionContainedClasses;
    }
  }
}
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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.";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { 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 {
    description 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;
    }
    
    leaf-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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-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;
    }
  }
}
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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.";

  revision 2020-11-05 { 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 { 
    descriptionreference "Ericsson refactoring.";
   }

  revision 2018-08-07 {
    descriptio referencen "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;
    }

    leaf-list sNSSAIList {
      min-elements 0;
      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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-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;
    }
  }
}
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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.";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
    
  revision 2019-05-22 {
    description 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;
    }
    
    leaf-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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-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;
    }
  }
}
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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.";
  reference "3GPP TS 28.541";
  
   revision 2020-11-05 { reference CR-0412 ; }
   revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }
       
  revision 2019-05-22 { 
    descriptionreference "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;
    }
    
    leaf-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;      type types3gpp:SNssai;

    }
    
    list managedNFProfile {
      key idx;
      min-elements 1;
      max-elements 1;
      min-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;
    }
  }
}
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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.";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { reference CR-0412 ; }
    revision 2019-10-25 { reference "S5-194457 S5-195427 S5-193518"; }  
  
  revision 2019-05-22 {
    description 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 
        service-based interface.";
      type inet:domain-name;
    }
    
    leaf-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;      type types3gpp: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;    }
  }
}
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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.";
  reference "3GPP TS 28.541 5G Network Resource Model (NRM)";

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-25 { reference "S5-194457 S5-193518"; }
  revision 2019-05-31 {
    description reference "Ericsson refactoring.";
  }

  revision 2018-08-07 {
    description 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;
    }

    leaf-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.";
      min-elements 0;
      reference "3GPP TS 23.003";
      key "sd sst";
      uses types5g3gpp:SNssai;      type types3gpp: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.";
    }
    list commModelList {
      min-elements 1;
      key "groupId";
      uses types5g3gpp:CommModel;
    }
  }

  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;
    }
  }
}
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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-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 NEF function in 5GC. For more 
    information about the NEF, see 3GPP TS 23.501.";
  reference "3GPP TS 28.541";
  
  revision 2020-11-05 { reference CR-0412 ; }
  revision 2019-10-20 {
    description reference "initial revision";
    reference "Based on
      3GPP TS 28.541 V16.X.XX";
   }
  
  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;
    }
    
    leaf-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;      type types3gpp:SNssai;

    }
	
    leaf-list capabilityList {
      description "List of supported capabilities of the NEF.";
      reference "3GPP TS 23.003";
      type string;
    }
	
    leaf isINEF {
      type boolean;
    }
    
    leaf isCAPIFSup {
      type boolean;
    }
    
  }
  
  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;
      }
    }
  }
}
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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-common-yang-types { prefix types3gpp; }
  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.";
  reference "3GPP TS 28.541";

  revision 2020-11-05 { 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;
      }
}

    leaf-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;      type types3gpp: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;
      }
    }
  }
}
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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-common-yang-types { prefix types3gpp; }

   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.";
  reference "3GPP TS 28.541";

  revision 2020-11-05 { reference CR-0412 ; }
  revision 2020-08-03 { reference "CR-0321"; }
  revision 2020-04-10 { reference "S5-202103"; }

  grouping GtpUPathDelayThresholdsType {
    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;
      }
}

    leaf-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;      type types3gpp: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;
      }
    }
  }
}
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