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	[bookmark: _Hlk535347007]Start of 1st modification


[bookmark: _Toc532488401]I.4.3	XML schema "sliceNrm.xsd"
<?xml version="1.0" encoding="UTF-8"?>
<!--
  3GPP TS 28.541 network slice Network Resource Model
  XML schema definition
  sliceNrm.xsd
-->
<schema xmlns="http://www.w3.org/2001/XMLSchema" 
xmlns:xn="http://www.3gpp.org/ftp/specs/archive/28_series/28.623#genericNrm" 
xmlns:sl="http://www.3gpp.org/ftp/specs/archive/28_series/28.541#sliceNrm" 
xmlns:nn="http://www.3gpp.org/ftp/specs/archive/28_series/28.541#nrNrm" 
xmlns:ngc="http://www.3gpp.org/ftp/specs/archive/28_series/28.541#ngcNrm" 
xmlns:en="http://www.3gpp.org/ftp/specs/archive/28_series/28.659#eutranNrm" 
xmlns:sm="http://www.3gpp.org/ftp/specs/archive/28_series/28.626#stateManagementIRP" 
targetNamespace="http://www.3gpp.org/ftp/specs/archive/28_series/28.541#sliceNrm" elementFormDefault="qualified">
  <import namespace="http://www.3gpp.org/ftp/specs/archive/28_series/28.623#genericNrm"/>
  <import namespace="http://www.3gpp.org/ftp/specs/archive/28_series/28.541#nrNrm"/>
  <import namespace="http://www.3gpp.org/ftp/specs/archive/28_series/28.541#ngcNrm"/>
  <import namespace="http://www.3gpp.org/ftp/specs/archive/28_series/28.659#eutranNrm"/>
  <import namespace="http://www.3gpp.org/ftp/specs/archive/28_series/28.626#stateManagementIRP"/>

  <simpleType name="MobilityLevel">
    <restriction base="string">
      <enumeration value="STATIONARY"/>
      <enumeration value="NOMADIC"/>
      <enumeration value="RESTRICTED MOBILITY"/>
      <enumeration value="FULLY MOBILITY"/>
    </restriction>
  </simpleType>
  <simpleType name="SharingLevel">
    <restriction base="string">
      <enumeration value="SHARED"/>
      <enumeration value="NON-SHARED"/>
    </restriction>
  </simpleType>

  <complexType name="PerfReq">
    <!-- Refer to definitions in TS 22.261-->
    <sequence>
    	<choice minOccurs="0" maxOccurs="1">
        <element name="perfReqEMBB" type="sl:PerfReqEmbb"/>
        <element name="perfReqUrllc" type="sl:PerfReqUrllc"/>
      </choice>
    </sequence>
  </complexType>
  <complexType name="PerfReqEmbb">
    <sequence>
      <element name="expDataRateDL" type="integer" minOccurs="0"/>
      <element name="expDataRateUL" type="integer" minOccurs="0"/>
      <element name="areaTrafficCapDL" type="integer" minOccurs="0"/>
      <element name="areaTrafficCapUL" type="integer" minOccurs="0"/>
      <element name="userDensity" type="integer" minOccurs="0"/>
      <element name="activityFactor" type="integer " minOccurs="0"/>
      <element name="uESpeed" type="integer" minOccurs="0"/>
      <element name="coverage" type="string" minOccurs="0"/>
    </sequence>
  </complexType>
  <complexType name="PerfReqUrllc">
    <sequence>
      <element name="e2eKatency" type="integer" minOccurs="0"/>
      <element name="jitter" type="integer" minOccurs="0"/>
      <element name="survivalTime" type="integer" minOccurs="0"/>
      <element name="cSAvailability" type="float" minOccurs="0"/>
      <element name="reliability" type="float" minOccurs="0"/>
      <element name="expDataRate" type="integer " minOccurs="0"/>
      <element name="payloadSize" type="integer" minOccurs="0"/>
      <element name="trafficDensity" type="string" minOccurs="0"/>
      <element name="connDensity" type="float" minOccurs="0"/>
      <element name="serviceDimension" type="string " minOccurs="0"/>
    </sequence>
  </complexType>
  <complexType name="ServiceProfile">
    <sequence>
      <element name="serviceProfileId" type="string"/>
      <element name="sNSSAIList" type="ngc:SnssaiList"/>
      <element name="pLMNIdList" type="en:PLMNIdList"/>
      <element name="perfReq" type="sl:PerfReq"/>
      <element name="maxNumberofUEs" type="long" minOccurs="0"/>
      <element name="coverageAreaTAList" type="ngc:NrTACList" minOccurs="0"/>
      <element name="latency" type="integer" minOccurs="0"/>
      <element name="uEMobilityLevel" type="integer" minOccurs="0"/>
      <element name="resourceSharingLevel" type="integer" minOccurs="0"/>
    </sequence>
  </complexType>
  <complexType name="ServiceProfileList">
    <sequence>
      <element name="serviceProfile" type="sl:ServiceProfile"/>
    </sequence>
  </complexType>

  <complexType name="SliceProfile">
    <sequence>
      <element name="sliceProfileId" type="string"/>
      <element name="sNSSAIList" type=" ngc:SnssaiList"/>
      <element name="pLMNIdList" type="en:PLMNIdList"/>
      <element name="perfReq" type="sl:PerfReq"/>
      <element name="maxNumberofUEs" type="long" minOccurs="0"/>
      <element name="coverageAreaTAList" type="ngc:NrTACList" minOccurs="0"/>
      <element name="latency" type="integer" minOccurs="0"/>
      <element name="uEMobilityLevel" type="sl: MobilityLevel" minOccurs="0"/>
      <element name="resourceSharingLevel" type="integer" minOccurs="0"/>
    </sequence>
  </complexType>
  <complexType name="SliceProfileList">
    <sequence>
      <element name="sliceProfile" type="sl:SliceProfile"/>
    </sequence>
  </complexType>
  <complexType name="NsInfo">
    <!-- Refer to definitions in subclause 8.3.3.2.2 of ETSI NFV IFA013 -->
    <sequence>
      <element name="nsInstanceId" type="string"/>
      <element name="nsName" type="string"/>
      <element name="description" type="string"/>
    </sequence>
  </complexType>

  <element name="NetworkSlice" substitutionGroup="xn:SubNetworkOptionallyContainedNrmClass">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes">
              <complexType>
                <all>
                  <!-- Inherited attributes from SubNetwork -->
                  <element name="dnPrefix" type="string" minOccurs="0"/>
                  <element name="userLabel" type="string"/>
                  <element name="userDefinedNetworkType" type="string"/>
                  <element name="setOfMcc" type="string" minOccurs="0"/>
                  <!-- End of inherited attributes from SubNetwork -->
                  <element name="nSSIId" type="xn:dn"/>
                  <element name="operationalState" type="sm:operationalStateType"/>
                  <element name="administrativeState" type="sm:administrativeStateType"/>
                  <element name="serviceProfileList" type="sl:ServiceProfileList"/>
                  <element name="sst" type="ngc:Sst"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sl:NetworkSliceSubnet"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>
  <element name="NetworkSliceSubnet" substitutionGroup="xn:SubNetworkOptionallyContainedNrmClass">
    <complexType>
      <complexContent>
        <extension base="xn:NrmClass">
          <sequence>
            <element name="attributes">
              <complexType>
                <all>
                  <!-- Inherited attributes from SubNetwork -->
                  <element name="dnPrefix" type="string" minOccurs="0"/>
                  <element name="userLabel" type="string"/>
                  <element name="userDefinedNetworkType" type="string"/>
                  <element name="setOfMcc" type="string" minOccurs="0"/>
                  <!-- End of inherited attributes from SubNetwork -->
                  <element name="mFIdList" type="xn:dnList"/>
                  <element name="ConstituentNSSIIdList" type="xn:dnList"/>
                  <element name="nSIId" type="xn:dnList"/>
                  <element name="operationalState" type="sm:operationalStateType"/>
                  <element name="administrativeState" type="sm:administrativeStateType"/>
                  <element name="nsInfo" type="sl:NsInfo" minOccurs="0"/>
                  <element name="sliceProfileList" type="sl:SliceProfileList"/>
                  <element name="sst" type="ngc:Sst"/>
                </all>
              </complexType>
            </element>
            <choice minOccurs="0" maxOccurs="unbounded">
              <element ref="sl:NetworkSliceSubnet"/>
            </choice>
          </sequence>
        </extension>
      </complexContent>
    </complexType>
  </element>
</schema>

	End of 1st modification




	Start of 2nd modification



[bookmark: _Toc532488411]J.4.3	JSON schema "sliceNrm.json"
{
	"$schema": "http://json-schema.org/draft-04/schema#"
	"id": "http://3gpp.org/28541/sliceNrm.json",
	"description": "JSON based solution set definitions for network slice and network slice subnet",
	"_referenced_schema":"http://3gpp.org/28623/genericNrm.json",
	"_referenced_schema":"http://3gpp.org/28626/stateManagementNrm.json",
	"_referenced_schema":"http://3gpp.org/28541/nrNrm.json",
	"_referenced_schema":"http://3gpp.org/28541/ngcNrm.json",

	"definitions": {
		"networkSlice": {
			"type": "object",
			"properties": {
				"dnPrefix": {
					"type": "string"
				},
				"userLabel": {
					"type": "string"
				},
				"userDefinedNetworkType": {
					"type": "string"
				},
				"setOfMcc": {
					"type": "string"
				},
				"nSSIId": {
					"$ref": "http://3gpp.org/28623/genericNrm.json#definitions/dn"
				},
				"operationalState": {
					"$ref": "http://3gpp.org/28659/stateManagementNrm.json#definitions/operationalState"
				},
				"administrativeState": {
					"$ref": "http://3gpp.org/28659/stateManagementNrm.json#definitions/administrativeState"
				},
				"serviceProfileList": {
					"$ref": "#/definitions/ServiceProfileList"
				},
				"sst": {
					"$ref": "http://3gpp.org/28541/ngcNrm.json#definitions/Sst"
				}
			},
			"required": [
				"userLabel",
				"userDefinedNetworkType",
				"nSSIId",
				"operationalState",
				"administrativeState",
				"serviceProfileList",
				"sst"
			]
		}
		"networkSliceSubnet": {
			"type": "object",
			"properties": {
				"dnPrefix": {
					"type": "string"
				},
				"userLabel": {
					"type": "string"
				},
				"userDefinedNetworkType": {
					"type": "string"
				},
				"setOfMcc": {
					"type": "string"
				},
				"mFIdList": {
					"$ref": "http://3gpp.org/28623/genericNrm.json#definitions/dnlist"
				},
				"constituentNSSIIdList": {
					"$ref": "http://3gpp.org/28623/genericNrm.json#definitions/dnlist"
				},
				"nSIId": {
					"$ref": "http://3gpp.org/28623/genericNrm.json#/definitions/Dn"
				},
				"operationalState": {
					"$ref": "http://3gpp.org/28659/stateManagementNrm.json#definitions/operationalState"
				},
				"administrativeState": {
					"$ref": "http://3gpp.org/28659/stateManagementNrm.json#definitions/administrativeState"
				},
				"nsInfo": {
					"$ref": "#/definitions/NsInfo"
				},
				"sliceProfileList": {
					"$ref": "#/definitions/ServiceProfileList"
				},
				"sst": {
					"$ref": "http://3gpp.org/28541/ngcNrm.json#definitions/Sst"
				}
			},
			"required": [
				"userLabel",
				"",
				"mFIdList",
				"constituentNSSIIdList",
				"operationalState",
				"administrativeState",
				"sliceProfileList",
				"sst"
			]
		},
		"MobilityLevel": {
    			"type": "string",
			"enum": [
				"STATIONARY",
				"NOMADIC",
				"RESTRICTED MOBILITY",
				"FULLY MOBILITY",
			]
		},
		"SharingLevel": {
    			"type": "string",
			"enum": [
				"SHARED",
				"NON-SHARED"
			]
		},
		"PrefReq": {
    			"type": "object",
			"properties": {
				"prefReqEmbb": {
					"$ref": "#/definitions/PrefReqEmbb"
				},
				"prefReqUrllc": {
					"$ref": "#/definitions/PrefReqUrllc"
				}
			}
		},
  		"PerfReqEmbb":{
    			"type": "object",
			"properties": {
				"expDataRateDL": {
					"type": "number"
				},
				"expDataRateUL": {
					"type": "number"
				},
				"areaTrafficCapDL": {
					"type": "number"
				},
				"areaTrafficCapUL": {
					"type": "number"
				},
				"userDensity": {
					"type": "number"
				},
				"activityFactor": {
					"type": "number"
				},
				"uESpeed": {
					"type": "number"
				},
				"coverage": {
					"type": "string"
				}
			}
		},
  		"PerfReqUrrlc":{
    			"type": "object",
			"properties": {
				"e2eLatency": {
					"type": "number"
				},
				"jitter": {
					"type": "number"
				},
				"survivalTime": {
					"type": "number"
				},
				"areaTrafficCapUL": {
					"type": "number"
				},
				"cSAvailability": {
					"type": "number"
				},
				"reliability": {
					"type": "number"
				},
				"expDataRate": {
					"type": "number"
				},
				"payloadSize": {
					"type": "number"
				}
				"trafficDensity": {
					"type": "string"
				},
				"connDensity": {
					"type": "number"
				},
				"serviceDimension": {
					"type": "string"
				}
			}
		},
		"ServiceProfile": {
    			"type": "object",
			"properties": {
				"serviceProfileId": {
					"type": "string"
				},
				"snssaiList": {
					"$ref": "http://3gpp.org/28541/nrNrm.json#definitions/SnssaiList"
				},
				"pLMNIdList": {
					"$ref": "http://3gpp.org/28659/eutranNrm.json#definitions/PLMNIdList"
				},
				"perfReq": {
					"$ref": "#/definitions/PrefReq"
				},
				"maxNumberofUEs": {
					"type": "number"
				},
				"coverageAreaTAList": {
					"$ref": "http://3gpp.org/28541/ngcNrm.json#definitions/TACList"
				},
				"latency": {
					"type": "number"
				},
				"uEMobilityLevel": {
					"type": "number "
				}
				"resourceSharingLevel": {
					"type": "integer "
				}
			}
		},
		"ServiceProfileList": {
    			"type": "array",
			"item": {
				"$ref": "#/definitions/ServiceProfile"
			}
		}
		"SliceProfile": {
    			"type": "object",
			"properties": {
				"sliceProfileId": {
					"type": "string"
				},
				"snssaiList": {
					"$ref": "http://3gpp.org/28541/nrNrm.json#definitions/SnssaiList"
				},
				"pLMNIdList": {
					"$ref": "http://3gpp.org/28659/eutranNrm.json#definitions/PLMNIdList"
				},
				"perfReq": {
					"$ref": "#/definitions/PrefReq"
				},
				"maxNumberofUEs": {
					"type": "number"
				},
				"coverageAreaTAList": {
					"$ref": "http://3gpp.org/28541/ngcNrm.json#definitions/TACList"
				},
				"latency": {
					"type": "number"
				},
				"uEMobilityLevel": {
					"type": "number "
				}
				"resourceSharingLevel": {
					"type": "integer "
				}
			}
		},
		"SliceProfileList": {
    			"type": "array",
			"item": {
				"$ref": "#/definitions/SliceProfile"
			}
		}
		"NsInfo": {
    			"type": "object",
			"properties": {
				"nsInstanceId": {
					"type": "string"
				},
				"nsName": {
					"type": "string"
				},
				"description ": {
					"type": "string"
				}
			}
		}
	}
}


	End of 2nd modification



	Start of 3rd modification


[bookmark: _Toc532488421]K.4.3	YANG schema 
[bookmark: _Toc532488422]K.4.3.1	General type definition "nrm-types-3gpp.yang", refer to Annex G
[bookmark: _Toc532488423]K.4.3.2	Basic IOC definition which can be reused by specific ManagedFuncion. "Top.yang", "ManagedElement.yang", "ManagedFunction.yang", "EP_RP.yang", "SubNetwork", refer to Annex G
[bookmark: _Toc532488424]K.4.3.3	NetworkSlice Module, "NetworkSlice.yang"
module NetworkSlice {
    namespace "urn:3gpp:tsg:sa5:nrm:NetworkSlice";
    prefix "ns";
    
    import SubNetwork { prefix subnet; revision-date "2018-07-31"; }
    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }
    include ServiceProfile;
    
    
    description "";
    

    revision 2018-08-09 {
        description "Initial revision";
    }
    
    container NetworkSlice {
    	uses subnet:SubNetwork;
    	
        leaf nSSIId {
            mandatory "true";
            config "false";
            description "";
            type nrm-type:t_dn;
        }
    	
        leaf operationalState {
            mandatory "true";
            config "false";
            description "";
            type nrm-type:t_operationalState;
        }
    	
        leaf administrativeState {
            mandatory "true";
            config "true";
            description "";
            type nrm-type:t_administrativeState;
        }
    	
        list serviceProfile {
                min-elements "1";
                config "true";
                description "";
                key serviceProfileId;
                uses ServiceProfile;
            }
    	
        leaf sST {
            mandatory "true";
            config "true";
            description "";
            type nrm-type:t_SST;
        }
    	
    }

}
[bookmark: _Toc532488425]K.4.3.4	ServiceProfile Submodule, "ServiceProfile.yang" 
submodule ServiceProfile {
    
	belongs-to NetworkSlice { prefix ns; }
    
    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }
    import perfReq { prefix perf; revision-date "2018-08-10"; }  

    

    revision 2018-08-09 {
        description "Initial revision";
    }

    grouping ServiceProfile {
    	
        leaf serviceProfileId {
            mandatory "true";
            description "";
            type nrm-type:t_dn;
        }
        
        leaf-list s-NSSAI  {
        	min-elements "1";
            config "true";
            description "";
            type nrm-type:t_s-NSSAI;
        }
        
        list pLMNId {
            min-elements "1";
            config "true";
            key "MCC MNC";
            uses nrm-type:pLMNId;
        }
 		
        container perfReq {
            presence "true";
            config "true";
            description "";
            uses perf:perfReq;
        }
        
        leaf maxNumberofUEs {
            mandatory "false";
            config "true";
            description "";
            type uint64;
        }
        
        leaf-list coverageAreaTA {
        	min-elements "1";
            config "true";
            description "";
            type nrm-type:t_tAC;
        }
        
        leaf latency {
            mandatory "truefalse";
            config "true";
            description "";
            type uint16;
        }
        
        leaf uEMobilityLevel {
            mandatory "false";
            config "true";
            description "";
            type nrm-type:t_uEMobilityLevel;
        }
        
        leaf resourceSharingLevel {
            mandatory "false";
            config "true";
            description "";
            type nrm-type:t_resourceSharingLevel;
        }
        
       

     }

}
[bookmark: _Toc532488426]K.4.3.5	NetworkSlice Module, "NetworkSliceSubnet.yang"
module NetworkSliceSubnet {
    namespace "urn:3gpp:tsg:sa5:nrm:NetworkSliceSubnet";
    prefix "nss";
    
    import SubNetwork { prefix subnet; revision-date "2018-07-31"; }
    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }
    
    include SliceProfile;
    
    description "";
    

    revision 2018-08-09 {
        description "Initial revision";
    }
    
    container NetworkSliceSubnet {
    	uses subnet:SubNetwork;
    	
    	
        leaf nSIId {
            mandatory "true";
            config "false";
            description "The DN of the associated Network Slice Instance";
            type nrm-type:t_dn;
        }
    	
    	leaf-list mFId {
    		min-elements  "0";
            config "false";
            description "";
            type nrm-type:t_dn;
        }
    	
        
    	leaf-list constituentNSSIIdList {
    		min-elements  "0";
            config "false";
            description "";
            type nrm-type:t_dn;
        }
    	
        leaf operationalState {
            mandatory "true";
            config "false";
            description "";
            type nrm-type:t_operationalState;
        }
    	
        leaf administrativeState {
            mandatory "true";
            config "true";
            description "";
            type nrm-type:t_administrativeState;
        }
    	
        leaf nsInfo {
            mandatory "false";
            config "false";
            description "";
            type nrm-type:t_dn;
        }
    	
        list sliceProfile {
        	min-elements  "1";
            config "true";
            description "";
            key sliceProfileId;
            uses SliceProfile;
        }
    	
        leaf sST {
            mandatory "true";
            config "true";
            description "";
            type nrm-type:t_SST;
        }
        
        

    	
    }

}
[bookmark: _Toc532488427]K.4.3.6	SliceProfile Submodule, "SliceProfile.yang" 

submodule SliceProfile {
    
	belongs-to NetworkSliceSubnet { prefix nss; }
    
    import nrm-types-3gpp { prefix nrm-type; revision-date "2018-07-31"; }
    import perfReq { prefix perf; revision-date "2018-08-10"; }  


    revision 2018-08-09 {
        description "Initial revision";
    }

    grouping SliceProfile {
    	
        leaf sliceProfileId {
            mandatory "true";
            description "";
            type nrm-type:t_dn;
        }
        
        leaf-list s-NSSAI  {
        	min-elements "1";
            config "true";
            description "";
            type nrm-type:t_s-NSSAI;
        }
        
        list pLMNId {
            min-elements "1";
            config "true";
            key "MCC MNC";
            uses nrm-type:pLMNId;
        }

        container perfReq {
            presence "true";
            config "true";
            description "";
            uses perf:perfReq;
        }
        
        leaf maxNumberofUEs {
            mandatory "false";
            config "true";
            description "";
            type uint64;
        }
        
        leaf-list coverageAreaTA {
        	min-elements "1";
            config "true";
            description "";
            type nrm-type:t_tAC;
        }
        
        leaf latency {
            mandatory "truefalse";
            config "true";
            description "";
            type uint16;
        }
        
        leaf uEMobilityLevel {
            mandatory "false";
            config "true";
            description "";
            type nrm-type:t_uEMobilityLevel;
        }
        
        leaf resourceSharingLevel {
            mandatory "false";
            config "true";
            description "";
            type nrm-type:t_resourceSharingLevel;
        }
        
       
     }

}
[bookmark: _Toc532488428]K.4.3.7	perfReq Module, "perfReq.yang" 
module perfReq {
    namespace "urn:3gpp:tsg:sa5:nrm:perfReq";
    prefix "perf";

    revision 2018-08-10 {
        description "Initial revision";
    }
    

    grouping perfReq {
    	choice SST {
    		case eMBB {
    			leaf expDataRateDL { type uint16; }
    			leaf expDataRateU {type uint16; }
    			leaf areaTrafficCapDL { type uint16; }
       			leaf areaTrafficCapUL { type uint16; }
       			leaf userDensity { type uint16; }
       			leaf activityFactor { type uint16; }
       			leaf uESpeed { type uint16; }
       			leaf coverage { type string; }
    		}
    		case uRLLC {
    			leaf e2eLatency { type uint16; }
    			leaf jitter {type uint16; }
    			leaf survivalTime { type uint16; }
       			leaf cSAvailability {
       				type decimal64 { 
       				    fraction-digits 4;
       				    range 1..99.9999;
       				}
       			}
       			leaf reliability { 
       				type decimal64 { 
       				    fraction-digits 4;
       				    range 1..99.9999;
       				}
       			}
       			leaf expDataRate { type uint16; }
       			leaf payloadSize { type string; }
       			leaf trafficDensity { type uint16; }
       			leaf connDensity { type uint16; }
       			leaf serviceAreaDimension { type string; }
    		}
    			
    	}
    }
}
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