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1 Introduction
This contribution discusses the differences between two NRM IRP extension techniques currently under consideration in 3GPP SA5.
· Subclassing

· Sub-Attribute Container Attribute (previously called embedded attribute)

This document proposes some details on the container attribute and compares both approaches.

2 Description of the Techniques
2.1.1. Subclassing

See contributions on this topic
2.1.2. Container Attribute

The documents embedded below propose some possibilities for the sub-container attribute in the CORBA SS and the XML FFD.

In CORBA the IDL for a simple sub-attribute container attribute and a complex sub-attribute container are given. The simple container carries in its value part simply a name-valur pair list. The complex sub-attribute container carries as value so called data envelopes. For each envelope the kind and version can be specified for the sub-attributes. This allows to group the suba-attributes.

For the XML FFD three possibilities are proposed for discussion. For each are given the XSD and a sample XML instance document. The generic sub-attribute container is of type <any/>. The simple sub-attribute container is again a flat ungrouped list of sub-attributes. The complex sub-attribute container allows again to group the sub-attributes into data envelopes. Two possible XSDs are given.
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For adding just a few attributes the simple container appears sufficient to the author.
3 Comparison
3.1. Allowed NRM IRP Extensions

3.1.1. Subclassing

tbd
3.1.2. Container Attribute

The sub-attributes carried in the container should add only information not changing the general behaviour of the class. The general behaviour is described by
· relationships to other obejects (i. e. navigation possibilities)
· containment relationships
· possibility to create/delete the object

It is allowed to add sub-attributes like
· the power of a radio channel
· the frequency

· etc.
3.2. Class Name

3.2.1. Subclassing

The class name has to be changed.

3.2.2. Container Attribute

The class name does not change.

3.3. Distinguished Name of Managed Objects
3.3.1. Subclassing

The DN does change, since the class name changes.
3.3.2. Container Attribute

The DN of the managed objects does not change, since the class name does not change.
3.4. Attribute Identifiers
3.4.1. Subclassing

Extended attributes are identified (referenced) in the same way as normal 3GPP defined attributes.
3.4.2. Container Attribute

The normal 3GPP mechanisms allow only to identify the top-level container attribute. Howewer, it is desirable to identify also the sub-attributes in the container. The mechanism to to so depends on the Solution Set technology. The identifier constructed in this way can then be used in the same way as the identifiers of normal 3GPP defined attributes. Since the identifier of the sub-attributes includes the identifier of the container attribute
In CORBA, for example, the sub-attributes can be referenced with the Extended Trader Constraint Language.
3.5. Required Knowledge of the IRPManager
3.5.1. Subclassing

The IRPManager needs to know the definition of the subclass, namely the name and the type of the attributes added by the subclass to the 3GPP defined class.
If he does not know the definition of the subclass the consequences depend on the Solution Set technology. The best would be to simply ignore the added attributes.
3.5.2. Container Attribute

The IRPManager needs to know the definition of the sub-attributes carried by the value of the container attribute. If he does not know this definition the consequences depend again on the Solution Set technology. The best would be to ignore the container attribute.
3.6. Switching between Extended NRM IRP and Non-Extended NRM IRP
The IRPAgent may or may not support NRM IRP extensions.

This leads to the following requirements on the IRPManager
· An IRPManger having no knowledge about the NRM IRP extensions supported by an IRPAgent shall be able to interact with said IRPAgent.
and on the IRPAgent

· An IRPAgent supporting NRM IRP extensions shall be able to interact with an IRPManger having no knowledge about the NRM IRP extensions supported by the said IRPAgent.
3.6.1. Subclassing

Manager tasks on reception of notifications:

· Map the subclass name to the 3GPP class name (according to subclass naming conventions)

· Map the DN of the subclass instance to the DN of the 3GPP class instance (according to naming conventions)
· Ignore attributes added by the subclass (by checking each attribute against the attributes defined by the 3GPP class)

Manager tasks on reception of operation responses:

· Map the subclass name to the 3GPP class name (according to subclass naming conventions)
· Map the DN of the subclass instance to the DN of the 3GPP class instance (according to naming conventions)
· Ignore attributes added by the subclass (by checking each attribute against the attributes defined by the 3GPP class)
Agent tasks on reception of operation requests:

· Map the 3GPP class name to the subclass name (according to naming conventions)
· Map the DN of the 3GPP class instance to the DN of the subclass instance
3.6.2. Container Attribute

Manager tasks on reception of notifications:

· Ignore information related to all sub-attributes (identified by the sub-attribute identifier)

Manager tasks on reception of operation responses:

· Ignore information related to all sub-attributes (identified by the sub-attribute identifier)
Agent tasks on reception of operation requests:

· No actions required. Sub-attributes are simply never referenced in operation requests.
The DN and the class name are not changed by the sub-attribute container attribute. Hence no special actions are required with respect to them.
3.7. Runtime Modifications
3.7.1. Subclassing

ffs
3.7.2. Container Attribute

Statements depend on the Solution Set technology. 

CORBA SS: Restriction to basic types allows runtime changes of the NV-list.
XML FFD: Restriction to basic types allows runtime changes of
4 Conclusion

Both mechanisms have advantages and disadvantages with respect to the required implementation effort. It seems to be difficult to rank both mechanisms with this criterium.
However, when an IRPManager has no knowledge about the NRM IRP extensions or wants to switch between working with extensions and working without extensions the sub-attribute container is the more appropriate solution.
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5.2.9
IOC Top


Mapping from NRM IOC Top attributes to SS equivalent attributes in all MOCs


		NRM Attributes of IOC Top in 3GPP TS 32.622 [4]

		SS Attributes

		SS Type

		Qualifier



		objectClass

		CLASS

		string

		Read-Only, M



		objectInstance

		No direct mapping.

		

		



		simpleSubAttributeContainer

		simpleSubAttributeContainer

		GenericNetworkResourcesIRPSystem::AttributeTypes::SimpleSubAttributeContainerType

		Read-Write, O



		complexSubAttributeContainer

		complexSubAttributeContainer

		GenericNetworkResourcesIRPSystem::AttributeTypes::ComplexSubAttributeContainerType

		Read-Write, O





The name (reference) of a component of the sub-attribute container shall be constructed using the Extended Traider Constraint Language.
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Annex A (normative):
IDL specifications


A.1
IDL specification (file name "GenericNetworkResourcesIRPSystem.idl")


//File: GenericNetworkResourcesIRPSystem.idl


#ifndef _GENERIC_NETWORK_RESOURCES_IRP_SYSTEM_IDL_


#define _GENERIC_NETWORK_RESOURCES_IRP_SYSTEM_IDL_


// This statement must appear after all include statements


#pragma prefix "3gppsa5.org"


module GenericNetworkResourcesIRPSystem


{


   /**


    * The format of Distinguished Name (DN) is specified in "Name Convention


    * for Managed Objects (3GPP TS 32.300 [5])".


    */


   typedef string DN;


   /**


    *  This module adds datatype definitions for types


    *  used in the NRM which are not basic datatypes defined


    *  already in CORBA.


    */


   module AttributeTypes


   {


      /**


       * An MO reference refers to an MO instance.


       * "otherMO" contains the distinguished name of the referred MO.


       * A conceptual "null" reference (meaning no MO is referenced)


       * is represented as an empty string ("").


       *


       */


      struct MOReference


      {


         DN otherMO;


      };


      /**


       * MOReferenceSet represents a set of MO references.


       * This type is used to hold 0..n MO references.


       * A referred MO is not allowed to be repeated (therefore


       * it is denoted as a "Set")


       */


      typedef sequence<MOReference> MOReferenceSet;


      /**


       *  A set of strings.


       */


      typedef sequence<string> StringSet;


      /**


       *  A set of long.


       */


      typedef sequence<long> LongSet;


   };


      /**


       *  Type definition of a name-value-pair list

       */

      typedef string NameType;


      typedef any    ValueType;


      struct NameValuePairType {


        NameType   name;


        ValueType  value;

      };


      typedef sequence <NameValuePairType> NameValuePairListType;


      /**


       *  Type definition of the simple sub-attribute container

       */

      typedef NameValuePairListType SimpleSubAttributeContainerType;


      /**


       *  Type definition of complex sub-attribute container

       */

      typedef string                DataEnvelopeKindType;


      typedef string                DataEnvelopeVersionType;


      typedef NameValuePairListType DataEnvelopeDataType;


      struct DataEnvelope {


         DataEnvelopeKindType      dataEnvelopeKind;


         DataEnvelopeVersionType   dataEnvelopeVersion;


         DataEnvelopeDataType      dataEnvelopeData;


      };


      typedef sequence <DataEnvelope> DataEnvelopeListType;


      typedef DataEnvelopeListType ComplexSubAttributeContainerType;

};


#endif // _GENERIC_NETWORK_RESOURCES_IRP_SYSTEM_IDL_


Annex B (normative):
IDL specifications


B.1
IDL specification (file name "GenericNetworkResourcesNRMDefs.idl")


//File: GenericNetworkResourcesNRMDefs.idl


#ifndef _GENERIC_NETWORK_RESOURCES_NRM_DEFS_IDL_


#define _GENERIC_NETWORK_RESOURCES_NRM_DEFS_IDL_


// This statement must appear after all include statements

#pragma prefix "3gppsa5.org"


/**


 * This module defines constants for each MO class name and


 * the attribute names for each defined MO class.


 */


module GenericNetworkResourcesNRMDefs


{


      /**


       *  Definitions for MO class Top


       */


      interface Top


      {


         // Attribute Names


         //


         const string CLASS = "Top";

         const string simpleSubAttributeContainer = "simpleSubAttributeContainer"

         const string complexSubAttributeContainer = " complexSubAttributeContainer"


      };


      /**


       *  Definitions for MO class SubNetwork


       */


      interface SubNetwork : Top


      {


         const string CLASS = "SubNetwork";


         // Attribute Names


         //


         const string subNetworkId = "subNetworkId";


         const string dnPrefix = "dnPrefix";


         const string userLabel = "userLabel";


         const string userDefinedNetworkType = "userDefinedNetworkType";

         const string setOfMcc = "setOfMcc";

      };


      /**


       *  Definitions for MO class ManagedElement


       */


      interface ManagedElement : Top


      {


         const string CLASS = "ManagedElement";


         // Attribute Names


         //


         const string managedElementId = "managedElementId";


         const string dnPrefix = "dnPrefix";


         const string managedElementType = "managedElementType";


         const string userLabel = "userLabel";


         const string vendorName = "vendorName";


         const string userDefinedState ="userDefinedState";


         const string locationName ="locationName";


         const string managedBy = "managedBy";


         const string swVersion = "swVersion";


      };


      /**


       *  Definitions for MO class MeContext


       */


      interface MeContext : Top


      {


         const string CLASS = "MeContext";


         // Attribute Names


         //


         const string meContextId = "meContextId";


         const string dnPrefix = "dnPrefix";


      };


      /**


       *  Definitions for MO class ManagementNode


       */


      interface ManagementNode : Top


      {


         const string CLASS = "ManagementNode";


         // Attribute Names


         //


         const string managementNodeId = "managementNodeId";


         const string userLabel = "userLabel";


         const string vendorName = "vendorName";


         const string userDefinedState = "userDefinedState";


         const string locationName = "locationName";


         const string managedElements = "managedElements";


         const string swVersion = "swVersion";


      };


      /**


       *  Definitions for abstract MO class ManagedFunction


       *


       */


      interface ManagedFunction : Top


      {


         const string CLASS = "ManagedFunction";


         // Attribute Names


         //


         const string userLabel = "userLabel";


      };


      /**


       *  Definitions for MO class IRPAgent


       */


      interface IRPAgent : Top


      {


         const string CLASS = "IRPAgent";


         // Attribute Names


         //


         const string irpAgentId = "irpAgentId";


         const string systemDN = "systemDN";


      };


      /**


       *  Definitions for abstract MO class Link


       *  This inherits from ManagedFunction


       *  The attributes aEnd and zEnd are populated with the DNs
       *  of the entities associated via the link class.
       *  The aEnd takes the DN of the 1st entity in alphabetical order,


       *  the zEnd takes the 2nd entity in alphabetical order of the class


       *  names.


       */


      interface Link : ManagedFunction


      {


         const string CLASS = "Link";


         // Attribute Names


         //


         const string linkId = "linkId";


         const string aEnd = "aEnd";


         const string zEnd = "zEnd";


         const string linkType = "linkType";


         const string protocolName = "protocolName";


         const string protocolVersion = "protocolVersion";


      };


      /**


       *  Definitions for MO class VsDataContainer


       */


      interface VsDataContainer : Top


      {


         const string CLASS = "VsDataContainer";


         // Attribute Names


         //


         const string vsDataContainerId = "vsDataContainerId";


         const string vsDataType = "vsDataType";


         const string vsData = "vsData";


         const string vsDataFormatVersion = "vsDataFormatVersion";


      };


      /**

       *  This module adds datatypes definitions for the Link Class

       *  These attributes are not the basic datatypes already defined

       */

      module LinkAttributeTypes

      {

         enum LinkType

         {

            SIGNALLING,

            BEARER,

            OAM_AND_P,


            OTHER

         };

         typedef sequence <LinkType> LinkTypeType;


      };

};


#endif // _GENERIC_NETWORK_RESOURCES_NRM_DEFS_IDL_

		End of modifications
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