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Decision/action requested

The group is asked to endorse the detailed proposal.
2
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Rationale
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In the discussion paper “Discussion on stage 2 to stage 3 mapping” [1] presented at last meeting the group discussed the restructuring of clause 6 to allow mapping tables of stage 2 to stage 3 for other technologies than YANG and JSON (for example XML). 
To allow to add other technology mappings in the future the new table of content for clause 6 looks as follows: 
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Appendix A (informative)
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This pCR proposes to implement the above table of content structure and move the provided examples from clause 6 to the Appendix.
4
Detailed proposal

First change.
6
NRM Stage 3 definition rules

6.1
Stage 3 NRM definition

6.1.1
YANG definition

























6.1.1.2
Modularization rules of YANG solution

-
Modularize (include module and submodules) the data model design to be easier to maintain and extend;

-
Create module for each managed object including Subnetwork, Managed Element, Managed Function and other derived managed objects.
-
Create module for generic data definition including generic data type and IOCs, e.g. Top, EP_RP, etc.

-
Create submodules for data which is part of a specific module and is not shared by any other modules.
-
The name of module and submodule should be globally unique.
-
The revision identifier of the module should set to the date when the new version of the 3GPP TS is created, and the description of the revision should reflect the correct version number of the 3GPP TS.

Editor’s note: As only date format can be allowed for revision identifier, the version number of 3GPP TS can’t be directly reflected on the revision identifier. The workaround is put the 3GPP TS version number into description of the revision node. For example, the revision information of one yang file of Rel-15 NR-RAN IOC is shown as below:

    revision 2018-09-00 {

        description "15.0.1";

    }

6.3
YANG Mapping

6.3.1
Relation to stage 2

-
Stage 2 model element defines the semantics. The stage 3 maps the stage 2 model elements into stage 3 model elements keeping the same semantics. 
-
The stage 3 model elements shall not be dependent on the protocol used for transporting the model elements.

6.3.2
Node mapping

Table 6.3.2.1: Node mapping table

	Stage 2 Artefact
	YANG Artefact

	Abstract IOC
	grouping  

	Concrete IOC
	container

	Concrete Super IOC
	grouping and container (see note 1)

	Simple type
	build-in type or derived type (see note 2) 

	Complex type
	grouping

	Attribute – simple type
	leaf

	Attribute – complex type
	container (note 3)

	Attribute list – simple type
	leaf-list

	Attribute list – complex type
	list (note 3)

	NOTE 1: 
The Concrete Super IOC is defined as grouping to be reused by its inheriting classes, then mapped to Container uses this grouping.

NOTE 2: 
Built-in type is a YANG data type defined in the YANG language. Derived type is a type that is derived from a built-in type or another derived type by using typedef statement.

NOTE 3: 
Define the attribute as grouping and mapped to container or list in contained IOC. Because in YANG, complex type with more than one item can only be defined using grouping. Grouping can only use by grouping, container and list.










































































































6.3.3
Relationship Mapping

Table 6.3.3.1: Node mapping table

	Stage 2 Artefact
	YANG Artefact

	Inheritance from abstract supper IOC
	uses the grouping defined for the supper IOC  

	Inheritance from concrete supper IOC
	augment on the container for the supper IOC or uses the grouping defined for the supper IOC  

	Association or aggregation (single contained instance)
	leaf (see note 1, note 2)

	Association or aggregation (multiple contained instances)
	leaf-list (see note 3)

	Composition or Name Containing (single contained instance)
	container (inside containing IOC) (see note 4) 

	Composition or Name Containing (multiple contained instances)
	list (inside containing IOC) (see note 5)

	
	

	
	

	
	

	NOTE 1:
The contained IOC is defined/mapped as a container.

NOTE 2: 
There are two options:

Option 1: Set type of the leaf to type of contained IOC’s Id (for example, DN), the value of the leaf is the value of the contained instance’s id.

Option 2: Set type of the leaf to leafref, the value of the leaf is the node path of the contained instance

NOTE 3: 
There are two options:

Option 1: 
Use leaf-list statement, set the type of the item in the list to type of contained IOC’s Id (for example, DN), the value of the item is the value of the contained instance’s id.

Option 2: 
Use leaf-list statement, set type of the item in the list to leafref, the value of the item is node path of the contained instance.

NOTE 4: 
The contained IOC is defined as grouping, then mapped to container inside the containing IOC.

NOTE 5: 
The contained IOC is defined as grouping, then mapped to list inside the containing IOC.
























































































































































Second change.
Annex A (informative):
Examples of stage 2 to Yang mapping

Annex A.1 Possible steps to take for mapping of classes to Yang or JSON
A.1.1
Mapping to Yang
A.1.1.1
Generic IOC

-
Create a YANG module for each generic IOC, the module name is the IOC name

-
The namespace of the generic IOC is urn:3gpp:tsg:sa5:nrm:IOC name

-
Include the YANG definitions in the generic NRM stage 3 specification

A.1.1.2
Generic data type used by generic IOCs

-
Create a YANG module for all data types used by generic IOCs, the module name is 3gpp-sa5-nrm-generic-types.
-
The namespace of the generic data type is urn:3gpp:tsg:sa5:nrm:generic:types.
-
Include the YANG definition in the generic NRM stage 3 specification.

NOTE: 
The data type defined in 3GPP is derived data type.
A.1.1.3
Generic data type used by a group of IOCs 

-
Create a YANG module for all data types used by a group of IOCs, the module name is 3gpp-sa5-nrm-group name-types (see note 2).
-
The namespace of the generic data type is urn:3gpp:tsg:sa5:nrm:group name:types.
-
Include the YANG definition in the NRM stage 3 definition for a specific group of IOCs.

NOTE 1: 
The data type defined in 3GPP is derived data type.
NOTE 2: 
The IOCs can be grouped based on the generation of the network, e.g. 5G, 4G, etc.

A.1.2
Mapping to JSON 

A.1.2.1
Generic IOC and type

-
Create a JSON schema for all generic IOCs and generic data types used by the generic IOCs.
-
Include the JSON schema in the NRM stage 3 specification.
-
The id of the JSON schema is "http://3gpp.org/TS number of the generic NRM/genericNrm.json".
A.1.2.2
Generic data type used by a group of IOCs

-
Create a JSON schema for all data types used by a group of IOCs.
-
Include the JSON schema in the NRM stage 3 definition for a specific group of IOCs. 
-
The id of the JSON schema is "http://3gpp.org/TS number of NRM for the group of IOCs/genericTypes.json".

A.2
Examples of node mapping

A.2.1
Example of Abstract IOC in YANG

    grouping EP_RP {

        leaf id {

            type nrm-type:t_dn;

        }

        leaf userLabel {

            type string;

        }

        leaf farEndEntity {

            type nrm-type:t_dn;

        }

}

A.2.2
Example of Concrete IOC in YANG

    container SMSFFunction {

        uses mf:ManagedFunction; 



list pLMNId {

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

     
container EP_N20 { uses ep-rp:EP_N20; }

     
container EP_N21 { uses ep-rp:EP_N21; }

     
container EP_MAP_SMSC { uses ep-rp:EP_MAP_SMSC; }

}

A.2.3
Example of Concrete Super IOC in YANG

    grouping SubNetwork {

       
uses top:Top;



   leaf id {

            type nrm-type:t_dn;

        }

        leaf dnPrefix {

            type string;

        }

        leaf userLabel {

            type string;

        }

        leaf userDefinedNetworkType {

            type string;

        }

        leaf-list setOfMcc {

            type nrm-type:t_mcc;

        }

    }

    container SubNetwork {

    
uses SubNetwork;

}

A.2.4
Example of simple type

Built-in type: 

string, uint16, etc.

Derived type: 

  typedef t_mcc {

    type string {



  pattern '[02-79][0-9][0-9]';


   }

  }

  typedef t_mnc {


   type string {



  pattern '[0-9][0-9][0-9]|[0-9][0-9]';


   }

      }

A.2.5
Example of complex type

  grouping pLMNId {


  leaf MCC {



  type t_mcc;


  }


  leaf MNC {



  type t_mnc;


  }

  }

A.2.6
Example of attribute with simple type

    container AMFFunction {

        uses mf:ManagedFunction; 

        leaf sBIFQDN {

            type inet:domain-name;

        }

        leaf weightFactor {

            type uint8;

        }




...

     }

A.2.7
Example of attribute with complex type

    container AMFFunction {

        uses mf:ManagedFunction; 

        container aMFIdentifier {

            uses nrm-type:aMFI;

        }




...

     }

A.2.8
Example of attribute list with simple type

    container AMFFunction {

        uses mf:ManagedFunction; 

        leaf-list s-NSSAI {

        
type nrm-type:t_s-NSSAI; 

        }




...


     }

A.2.9
Example of attribute list with complex type

    container AMFFunction {

        uses mf:ManagedFunction; 



   list pLMNId {

            key "MCC MNC";

            uses nrm-type:pLMNId;

        }

    

...

     }

A.3
Examples of relationship mapping
A.3.1
Example of Inheritance from abstract supper IOC
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    grouping EP_RP {

        leaf id {

            type nrm-type:t_dn;

        }

        leaf userLabel {

            type string;

        }

        leaf farEndEntity {

            type nrm-type:t_dn;

        }

}

    grouping EP_E1 {

    
   uses EP_RP;

        container localAddress  {

        
uses local-address;

        }

        leaf remoteAddress  {

        
type inet:ip-address;

        }        


}

A.3.2
Example of Inheritance from concrete supper IOC
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    grouping SubNetwork {

       
uses top:Top;



   leaf id {

            type nrm-type:t_dn;

        }

        leaf dnPrefix {

            type string;

        }

        leaf userLabel {

            type string;

        }

        leaf userDefinedNetworkType {

            type string;

        }

        leaf-list setOfMcc {

            type nrm-type:t_mcc;

        }

    }

    container SubNetwork {

    
uses SubNetwork;

}



Option 1: Augument on the container

module NetworkSlice {

augment subnet:SubNetwork{

        leaf nSSIId {

            mandatory "true";

            config "false";

            description "";

            type nrm-type:t_dn;

        }




...

}

}



Option 2: Uses grouping

 module NetworkSlice {

 container NetworkSlice {

    
uses subnet:SubNetwork;    


        leaf nSSIId {

            mandatory "true";

            config "false";

            description "";

            type nrm-type:t_dn;

        }




...

}

}

A.3.3
Example of association or aggregation (single contained instance)

[image: image7.emf]Network Slice Subnet Network Slice

1 1


    container NetworkSliceSubnet {



  leaf id {

            type nrm-type:t_dn;

        }

        leaf dnPrefix {

            type string;

        }

    

...

       leaf State {

            type string;

        }

    

...

}

      Option 1: Set type of the leaf to type of contained IOC’s Id

container NetworkSlice {

    
   uses subnet:SubNetwork;

        leaf nSSIId {

            type nrm-type:t_dn;
        }

    
}

      Option 2: Set type of the leaf to leafref, the value of the leaf is the node path 

container NetworkSlice {

    
   uses subnet:SubNetwork;

        leaf nSSI {

            type leafref { 

path ‘nss:NetworkSliceSubnet/id’;

  }

        }

    
}

A.3.4
Example of association or aggregation (multiple contained instances)
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    container NetworkSliceSubnet {



  leaf id {

            type nrm-type:t_dn;

        }

        leaf dnPrefix {

            type string;

        }

    

...

       leaf State {

            type string;

        }

    

...

}

      Option 1: Set type of the leaf to type of contained IOC’s Id

container NetworkSlice {

    
   uses subnet:SubNetwork;

        leaf-list nSSIId {

            type nrm-type:t_dn;
        }

    
}

      Option 2: Set type of the leaf to leafref, the value of the leaf is the node path 

container NetworkSlice {

    
   uses subnet:SubNetwork;

        leaf-list nSSI {

            type leafref { 

path ‘nss:NetworkSliceSubnet/id’;

  }

        }

    
}

A.3.5
Example of composition (single contained instance)

   grouping EP_F1C {

    
uses EP_RP;

   }

 container GNBDUFunction {

          uses mf:ManagedFunction;

         
container EP_F1C { uses ep-rp:EP_F1C; }





...

     }

A.3.6
Example of composition (multiple contained instances)

   grouping EP_F1U {

    
uses EP_RP;

   }

 container GNBDUFunction {

          uses mf:ManagedFunction;

        
list EP_F1U { uses ep-rp:EP_F1U; }





...

     }
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