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[bookmark: _Toc20312292][bookmark: _Toc27561353][bookmark: _Toc36041315][bookmark: _Toc44603429][bookmark: _Toc82784652][bookmark: _Toc20312293][bookmark: _Toc27561354][bookmark: _Toc36041316][bookmark: _Toc44603430][bookmark: _Toc82784653][bookmark: _Toc20312306][bookmark: _Toc27561370][bookmark: _Toc36041332][bookmark: _Toc44603446][bookmark: _Toc82784669][bookmark: _Toc20312226][bookmark: _Toc27561286][bookmark: _Toc36041248][bookmark: _Toc44603361][bookmark: _Toc82784576]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 28.533: "Management and orchestration; Architecture framework".
[3]	3GPP TS 32.156: "Telecommunication management; Fixed Mobile Convergence (FMC) Model Repertoire"
[4]	ITU-T Recommendation M.3020 (07/2017): "Management interface specification methodology".
[5]	3GPP TR 21.801: "Specification drafting rules".
[6]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[7]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
[8]	3GPP TS 32.302: "Telecommunication management; Configuration Management (CM); Notification Integration Reference Point (IRP); Information Service (IS)".
[9]	3GPP TS 32.300: "Telecommunication management; Configuration Management (CM); Name convention for Managed Objects".
[10]	ITU-T Recommendation M.3020 (07/2011): "Management interface specification methodology" – Annex E "Information type definitions – type repertoire".
[11]	IETF RFC 8407: "Guidelines for Authors and Reviewers of Documents Containing YANG Data Models, October 2018".
[12]	3GPP TS 28.532: " Management and orchestration; Generic management services"
[13]	IETF RFC 8528: "YANG Schema mount "
[14]	OpenAPI: "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.1.md.
[15]	draft-wright-json-schema-01 (October 2017): "JSON Schema: A Media Type for Describing JSON Documents".
[16]	draft-wright-json-schema-validation-01 (October 2017: "JSON Schema Validation: A Vocabulary for Structural Validation of JSON".
[17]	draft-wright-json-schema-hyperschema-01 (October 2017): "JSON Hyper-Schema: A Vocabulary for Hypermedia Annotation of JSON.
[18]	IETF RFC 79950: "The YANG 1.1 Data Modeling Language, August 2016".

Next change
6.2.1.a	YANG Naming
All YANG schema nodes and identifiers that are a direct mapping from the stage 2 specifications (including leafs, leaf-list, containers, lists, enumerations, enums, typedefs) shall have the exact same name as used in stage 2 definitions except if 
- stage 2 name violates the allowed naming rules of the YANG language as defined in RFC7950 [18] section 6.2. 
- specified otherwise in this document

Next change
6.2.10	Attribute – simple, single value
6.2.10.1	Introduction
Reference TS 32.156 [3] clause 5.2.1
The multiplicity of the attribute is either 0..1 or 1..1. Whether zero is allowed is defined by the isNullable=true/false.
6.2.10.2	YANG Mapping 
Non-structured single value attributes are mapped to a "leaf".
// attribute single value, nonstructured
leaf myAttribute { type xxx; }  
[bookmark: _Hlk96336700]
Next change
[bookmark: _Toc20312298][bookmark: _Toc27561359][bookmark: _Toc36041321][bookmark: _Toc44603435][bookmark: _Toc82784658][bookmark: _Toc20312299][bookmark: _Toc27561361][bookmark: _Toc36041323][bookmark: _Toc44603437][bookmark: _Toc82784660]6.2.12	Attribute, structured
[bookmark: _Toc27561360][bookmark: _Toc36041322][bookmark: _Toc44603436][bookmark: _Toc82784659]6.2.12.0	Introduction
Reference TS 32.156 [3] clause 5.2.1
6.2.12.1	YANG Mapping
Structured attributes are mapped to a grouping containing member parts; and a list using the grouping. (Structured attributes that are not used in multiple places may define the member parts directly in the list.) 
// attribute, structured, isUnique=true OR isWritable=false
grouping pLMNIdGrp {
  description "PLMN-Id= Mobile Country Codes (MCC) &   
    Mobile Network Codes(MNC)";
  leaf MCC {
	  type t_mcc;  
	}
  leaf MNC {
	  type t_mnc;
	}
}

list pLMNIdList {
  key "MCC MNC";
  config true;
  description "a list of PLMN-Ids";
  ordered-by user;
  uses pLMNIdGrp;
}


// attribute, structured, isUnique=false, isWritable=true
list pLMNIdList {
  key "idx";
  leaf idx { type uint32 ; };
  leaf member1 { type xxx ; }
  leaf member2 { type yyy ; }
}

YANG keys for the list shall be selected according to the following steps:
1) If the attribute is isUnique=true and according to the descriptions of the sub-attributes, one or a combination of some subattributes are unique, and all these subattributes are mandatory, these subattribute(s) should be used as key(s) in YANG. (Note only mandatory subattributes should be considered for keys as declaring a subattribute a key makes it mandatory in YANG.)If the attribute is isUnique=true in YANG all member parts should be specified as keys. If it is known that one or a subset of members are unique without considering the rest of the members, it is allowed to specify only the unique subset as keys.
2) 
3) If suitable key(s) cannot be found in step 1 andor the attribute is isWritable=true, an additional dummy index shall be defined in YANG. The name of the dummyIndex shall be “idx” and shall have a type uint32 or uint64. The dummy key “idx” usually does not appear on stage 2.
4) If suitable cannot be found in step 1 andIf the attribute (and all its member parts) isis isUnique=false and isWritable=false, the YANG "key" statement is should not be used. YANG allows defining ReadOnly lists without a key. Defining keys is allowed following the principles of the next paragraph.
[bookmark: _Toc20312300][bookmark: _Toc27561362][bookmark: _Toc36041324][bookmark: _Toc44603438][bookmark: _Toc82784661]6.2.13	defaultValue
[bookmark: _Toc20312301][bookmark: _Toc27561363][bookmark: _Toc36041325][bookmark: _Toc44603439][bookmark: _Toc82784662]6.2.13.1	Introduction
Reference TS 32.156 [3] clause 5.2.1.1.
The 3GPP/UML defaultValue has a different meaning then the YANG "default" statement. 
The 3GPP defaultValue could be considered an initialValue as it has effect only at object creation. If the attribute is later deleted the 3GPP defaultValue has no effect. In YANG the "default" is always used whenever a leaf/leaf-list does not have a value: both at creation of the parent object and if the leaf/leaf-list is deleted (set to null in 3GPP operation).
NOTE: 	The 3GPP defaultValue is not used for structured attributes. In YANG there is no default value for containers or list entries.The 3GPP defaultValue, isNullable and multiplicity properties cannot be mapped one-to-one into YANG statements. A combination of these three stage 2 input properties shall result in a combination of the four YANG statements mandatory, min-elements, default,and yext3gpp:initial-value (defined in the YANG module _3gpp-common-yang-extensions.yang). The table below describes the combinations of input properties and the resulting YANG statements.
	Stage 2 properties
	YANG mapping

	multiplicity
	isNullable
	Stage-2 default
	Yang mandatory
	YANG Min-Elements > 0
	YANG default
	YANG initial-value

	0..1
	True
	none
	N
	N
	N
	N

	
	
	defined
	N
	N
	N
	Y

	
	False
	none
	N
	N
	N
	N

	
	
	defined
	N
	N
	N
	Y

	1
	True
	none
	N
	N
	N
	N

	
	
	defined
	N
	N
	N
	Y

	
	False
	none
	Y/N
	Y/N
	N
	N

	
	
	defined
	N
	N
	Y
	N

	0..*
	True
	none
	N
	N
	N
	N

	
	
	defined
	N
	N
	N
	Y

	
	False
	none
	N
	N
	N
	N

	
	
	defined
	N
	N
	N
	Y

	x..*
x >= 1
	True
	none
	N
	N
	N
	N

	
	
	defined
	N
	N
	N
	Y

	
	False
	none
	N
	Y
	N
	N

	
	
	defined
	N
	N
	Y
	N



YANG mandatory indicates that the leaf shall have a “mandatory true;” substatement.
YANG min-elements > 0 indicates that the list or leaf-list shall have a “min-elements” substatement that has an argument that is greater than zero.
YANG default indicates that the leaf shall have a “default” substatement.
YANG initial-value indicates that the leaf should have a “yext3gpp:initial-value” substatement.
[bookmark: _Toc20312302][bookmark: _Toc27561364][bookmark: _Toc36041326][bookmark: _Toc44603440][bookmark: _Toc82784663]6.2.13.2	YANG mapping
YANG “default” and “initial-value” statements are only used for simple attributes. For structured attributes describe the default in the YANG description. In some cases, the stage 2 default value is not defined as a specific value, but rather as a reference or defined in a human readable language. In these cases, the default value is described in the YANG description.
YANG default or yext3gpp:initial-value statements shall be used as specified in the table in clause 6.2.13.1.
For a simple isNullable=false attribute use the YANG "default" statement.
For a simple isNullable=true attribute map the 3GPP defaultValue to the 3GPP YANG "yext3gpp:initial-value", extension. (Defined in the _3gpp-yang-extensions module). The initial-value property should also be included in the data node’s "description" statement.
NOTE 1: 	For simple attributes that are isUnique=false and isWriteable=true that are mapped to YANG lists neither the YANG default nor the "yext3gpp:initial-value", statement can be used.  The 3GPP default shall be documented only in the description text.
NOTE 12: 	extensions The YANG extension statement yext3gpp:initial-value are is not understood or enforced by standard YANG tools, they need extra SW implementation. 

[bookmark: _Toc20312303][bookmark: _Toc27561365][bookmark: _Toc36041327][bookmark: _Toc44603441][bookmark: _Toc82784664]6.2.14	multiplicity and cardinality
[bookmark: _Toc27561366][bookmark: _Toc36041328][bookmark: _Toc44603442][bookmark: _Toc82784665]6.2.14.0	Introduction
Reference TS 32.156 [3] clause 5.2.1.1
Reference TS 32.156 [3] clause 5.2.8
[bookmark: _Toc20312304][bookmark: _Toc27561367][bookmark: _Toc36041329][bookmark: _Toc44603443][bookmark: _Toc82784666]6.2.14.1	YANG mapping
YANG mandatory, or min-elements statements shall be used as specified in the table in clause 6.2.13.1.
Multiplicity of attributes mapped to a list or leaf-list shall be mapped to the "min-elements" and "max-elements" YANG statements.
Cardinality for containment of classes shall be mapped to "min-elements" and "max-elements" on the list representing the child objects.
Cardinality for reference relationships shall be mapped to "mandatory”,  "min-elements" and "max-elements" on the reference attributes representing the reference.
[bookmark: _Toc20312305][bookmark: _Toc27561368][bookmark: _Toc36041330][bookmark: _Toc44603444][bookmark: _Toc82784667]6.2.15	isNullable
[bookmark: _Toc27561369][bookmark: _Toc36041331][bookmark: _Toc44603445][bookmark: _Toc82784668]6.2.15.0	Introduction
Reference TS 32.156 [3] clause 5.2.1.1
6.2.15.1	YANG mapping
isNullable=false for attributes is not mapped to YANG. In this case the attribute’s multiplicity will dictate any YANG mandatory or min-elements statements. See table in clause 6.2.13.1.
[bookmark: _Hlk96337169]isNullable=true for attributes that are mapped to a leaf shall not be be mapped to to a "mandatory false;" YANG statement.YANG, because isNullable=true makes the attribute optional to use, which is the default case in YANG, thus it should not be explicitly stated.
A special case is an attribute that is isNullable=false for attributes that are mapped to a leaf shall be mapped to a "mandatory true;" YANG statement.
isNullable=true for an attribute that is mapped to a list or leaf-lists shall be mapped to "min-elements X; (where X is greater than zero.)
isNullable=true for an attribute that is mapped to a list or leaf-lists, is isNullable=true and shall be mapped to "min-elements 0;". However if the has a minimum multiplicity of the attribute is greater than zero. In this case then  aan additional "must" statement shall be added to the list/leaf-list forbidding any multiplicity values between 1 and the minimum multiplicity (but allowing zero and the minimum). See example below:
list nullableListWithMinimumMultiplicityOf5 {
  key idx;
  must ‘count(.) = 0 or count(.) >= 5’;
  leaf idx { type uint32 ; }
    leaf nonUniqueSingleValueAttribute [ type int32; };
}

[bookmark: _Hlk95844636]NOTE: 	YANG/Netconf does not differentiate between a non-existent (NULL) sequence and a sequence with zero elements. However this distinction would be very confusing for the operator, so better not use it.
Next change
[bookmark: _Toc20312307][bookmark: _Toc27561371][bookmark: _Toc36041333][bookmark: _Toc44603447][bookmark: _Toc82784670][bookmark: _Toc7168705][bookmark: _Toc27561385][bookmark: _Toc36041347][bookmark: _Toc44603461][bookmark: _Toc82784684]6.2.16	dataType
[bookmark: _Toc27561372][bookmark: _Toc36041334][bookmark: _Toc44603448][bookmark: _Toc82784671]6.2.16.0	Introduction
Reference TS 32.156 [3] clause 5.3.4
Reference TS 32.156 [3] clause 5.4.3
[bookmark: _Toc20312308][bookmark: _Toc27561373][bookmark: _Toc36041335][bookmark: _Toc44603449][bookmark: _Toc82784672]6.2.16.1	YANG mapping
Mapping for predefined datatypes shall be the following:
-	integer -> One of the 8 YANG integer types
-	string - > string
-	Boolean -> Boolean
3GPP user-defined simple datatypes shall be mapped to the YANG "typedef" statement.
3GPP user-defined structured datatypes shall be mapped to the YANG "grouping" statement with the name <typeName>Grp.
Next change
[bookmark: _Toc7168704][bookmark: _Toc27561384][bookmark: _Toc36041346][bookmark: _Toc44603460][bookmark: _Toc82784683]6.2.21	isOrdered
Reference [TS 32.156 [3]  Model repertoire] clause 5.2.1.1
6.2.21.1	YANG mapping
For isWritable=true attributes tThe property isOrdered=true shall be mapped to the "ordered-by user ;user;"  YANG statement. For isWritable=false attributes the isOrdered property shall be described in the description statement of the YANG leaf-list, list representing the attribute.
NOTE: 	The “ordered-by user” statement is ignored in YANG if the leaf-list or list is config=false.
End of  changes

