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Rationale

According to TS 32.160 clause 6.2.6 name containement relationships are mapped to the following YANG pattern:

module _3gpp-ChildClass {

  import _3gpp-ParentClassA { prefix ioca3gpp; }
  import _3gpp- ParentClassB { prefix iocb3gpp; }
  grouping ChildClassGrp {

    // ChildClass attributes

  }

  augment /ioca3gpp:ParentClassA {

    list ChildClass {

      key id;

      leaf id {}   

      attributes {

        uses ChildClassGrp;

      }

      // lists representing child classes in the same module

    }

  }

  augment /iocb3gpp:ParentClassB {

    list ChildClass {

      key id;

      leaf id {}   

      attributes {

        uses ChildClassGrp;

      }

    }

  }

}

There are two problems with this mapping. 
1. The uses+subtree based mapping is not described, 
2. Optionality of containment relationships is not specified.  This means that a product that only needs to implement ParentClassA is forced by the model design to also implement ParentClassB.
3.1 Containement based on uses + subrtree grouping

Besides the mapping method described in TS 32.160 clause 6.2.6 based on the “augment” statement, containment in some existing modules is modeled based on the  “uses” statement and subtree grouping. (e.g. performance related IOCs) The latter method is not sufficiently  described in the mapping rules.

When multiple classes are contained in a number of other classes (e.g. module _3gpp-common-measurements PerfMetricJob and ThresholdMonitor are contained under ManagedElement, ManagedFunction, Subnetwork) these can be gathered under a common grouping (e.g. MeasurementSubtree). This grouping can be name-contained under the different parent IOCs with a “uses” statement. This has the same effect (describes the same Netconf interface) as if the child classes were augmented into the parent classes, but is shorter and easier to understand.
Child IOC

  grouping ChildClass1Grp {…}

  grouping ChildClass2Grp {… }

  grouping CommonSubtree {

    description "Contains classes that define related functions. 

      Should be used in ParentClassA, ParentClassB, ParentClassX”;      

    list ChildClass1 {

      key id;   

      uses top3gpp:Top_Grp ;      

      container attributes {

        uses ChildClass1Grp ; 

    } }
    list ChildClass2 {

      key id;     

      uses top3gpp:Top_Grp ;      

      container attributes {

        uses ChildClass2Grp ;

  } } }
Parent  IOC

feature CommonUnderParentClass { description “…”; }  
list ParentClass {

    key id;   

    uses top3gpp:Top_Grp;

    container attributes {

      uses ParentClassGrp;

    }

    uses xxx3gpp:CommonSubtree {

      if-feature CommonUnderParentClass ;

  } }
3.2 Mark containment as optional in YANG

Note: in this document when we state optional it always means optional-to-support and not optional-to-configure.
Containement is always optional (to support). Although 32.156 clause 5.3.2 Table 5.3.2.2-1 provides a way to use the SupportQualifier for IOCs, however this is used neither in 28.541 nor in 28.622. Optionality (to support) could also be indicated on “names” (containment) relationships. It might be possible to support an IOC in multiple places in the containment tree also indicating which containment relationships are manadatory and which optional (to support).  However, there is no method described in 32.156 to indicate optional containement. Thus, a containment relationship is always optional to support unless indicated in the text description.

If a class is contained (optionally) by more than one other classes, this creates in YANG an unnecessary dependency between the two containing classes. In the example in clause 3 if module _3gpp-ChildClass is implemented by a network device it forces both ParentClassA and ParentClassB to be implemented or the YANG of the module _3gpp-ChildClass would become invalid. However as both ParentClassA and ParentClassB are optional, a vendor may have problems with the forced co-deployment of the containing IOCs.

Both in case of modeling Stage 2 containment with a simple list, augment or using the approach based on uses + subtree groupings, containment relationships may create unneccesary and harmful implementation constraint between optional IOCs, forcing a vendor to implement model parts that are potentially unneeded by his product.

The target of an augment must be implemented if some child node refers to it. If multiple uses statements are present, they must all be implemented.
To allow containment relationships to be truly optional every list, augment or uses statement that models a class containment relationship shall be marked with an if-feature statement (which marks optionality in YANG).
For containment where the child and the parent classes are defined in the same model: 

module _3gpp-ParentClass {
  feature ChildClassUnderParentClass {

    description “Indicates that ChildClass is contained under ParentClass”;

  }

  grouping ChildClassGrp { 

    // subnetwork attributes

  }

  grouping ParentClassGrp {

    // ParentClass attributes

  }

  list ParentClass {

    key id;

    leaf id {}

    attributes {

      use ParentClassGrp;

    }

    list ChildClass { // locally defined class

      if-feature ChildClassUnderParentClass ;

      key id;

      leaf id {}

      attributes {

        uses ChildClassGrp;

} } } }
For the simple augment case: 

module _3gpp-ChildClass {

  augment /ioca3gpp:ParentClassA {
    if-feature ChildClassUnderParentClassA ;
    list ChildClass {…}

  }

  augment /iocb3gpp:ParentClassB {

    if-feature ChildClassUnderParentClassB ;
    list ChildClass {…}
  }

}

For the uses + subtree case:

Parent  IOC

  list ManagedElement {

    uses xxx3gpp:CommonSubtree {

      if-feature CommonUnderParentClass ;

} } }
Note: Even if a containment relationship (and the contained IOC) is marked as not supported the relevant YANG modules must still need to be present in the product with a conformance statement import-only. (See https://trac.tools.ietf.org/html/rfc7895 leaf conformance-type). This should not be a problem for implementers as real implementation is not needed, only the YANG files need to be present.
4
Detailed proposal

4.1 Containement based on uses + subrtree grouping

Add to TS 32.160 clause 6.2.6 the description of modeling containment based on uses + subtree grouping.
4.2 Mark containment as optional in YANG
Prescribe that all augment or uses statements modeling stage 2 containment should be qualified with an if-feature statement. The if-feature statement should be used for all new modelling work, but this document does not require that all existing models are updated accordingly. Updates should be done where needed according to separate documents.
