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1 Introduction
The contribution S5-060549 “Usage Guidelines for the VsDataContainer in the CORBA SS” proposes to allow the usage of all 3GPP extension mechanisms by all Interface IRPs in all Solution Sets. This means that the Basic CM IRP should be able to access instances of the IOC vsDataContainer. S5-060549 also discusses solutions to do so in the CORBA SS.
Contribution S5-060549 takes thus the IS-level modelling of vendor specific extensions as granted and is just concerned with the SS-level.

This contribution in contrast discusses the IS-level modelling of vendor specific extensions. It highlights some concerns regarding the VsDataContainer as a standalone IOC and proposes to merge the IOC VsDataContainer with IOC to be extended.
2 Current Situation: Standalone IOC for vendor-specific Extensions
Currently the vsDataContainer is defined as a standalone IOC contained under the IOC to be extended with vendor specific attributes. The fact that vendor extensions are added in a separated object has led to numerous confusions and discussions. Open questions include
· Can alarms be raised on a vsDataContainer instances? (Note: Alarm notifications have been declared recently as supported by the vsDataContainer. However, it is believed that it is not clear which alarm shall actually be raised on the vsDataContainer and which on the containing object?)
· Is it allowed to add full blown trees modelling new network aspects or new network technologies (i. e. those not covered by 3GPP defined NRM IRPs) with vsDataContainer instances?
· Why is the vsDataContainer only accessible with the Bulk CM IRP?

A major disadvantage is also that the vsDataContainer is a dedicated object that changes the containment tree. Hence, the containment tree is different depending on whether vendor specific attributes are to be added or not. Moreover, the addition of objects always has performance impacts.
An advantage for this modelling is not seen by the author.

3 Enhanced modelling of the vsDataContainer
To overcome the problems mentioned above the following is proposed on the IS level

· Remove the IOC VsDataContainer on IS-level.
· Add an (optional) attribute vsDataContainers to the IOC Top.

· The usage of this attribute is dependent on the Solution Set. A general (mandatory or optional) framework for its usage should be defined for each Solution Set technology.
Through inheritance every managed object can then be extended with vendor specific extensions.
Advantages of this approach include
· Alarms have to be raised on the object featuring vendor specific extensions itself. The questions if vsDataContainer object class instances can raise alarms or not becomes irrelevant.
· Only attributes that are related to the 3GPP defined object can be added. It is not possible to build a new containment tree modelling a network not modelled by 3GPP.

· The containment tree is not changed by adding vendor-specific extensions.

4 Usage Guidelines for the CORBA SS

The author believes that some more or less specific guidelines should be defined for the usage of the attribute vsDataContainers in the CORBA SS in order to increase interoperability.

One possibility could look like this

· The type of the attribute vsDataContainers is vsDataContainers.
· The type vsDataContainers is a sequence of vsDataContainer.

· Each vsDataContainer is a struct of vsDataContainerId, vsDataType, vsDataFormatVersion and vsData.

· vsData is a name-value pair list and allows to the add vendor specific data. The meta-data describing vsData is identified by vsDataType and vsDataFormatVersion. vsDataContainerId is the identifier of the respective vsDataContainer.
· The value of a name-value pair may itself be vsDataContainers, thus allowing for hierarchical data structures.

This proposal allows for exactly the same grouping/structuring of the vendor specific data as is currently possible. The Annex A provides the corresponding IDL.
5 Usage Guidelines for the XML FFD
Usage guidelines for the standalone vsDataContainer for XML File Format Definitions are already specified. Replacing the IOC VsDataContainer with the vsDataContainers attribute would also impact the XML Schema and hence valid XML instance documents. A possible XML Schema is given in Annex B.
Take a look at an XML instance document with an instance of RncFunction containing two instances of VsDataContainer (current solution).
  <configData dnPrefix="DC=a1.companyNN.com">
    <xn:SubNetwork id="1">
      <xn:ManagedElement id="1">
        <un:RncFunction id="1">
          <un:attributes>

            <un:userLabel>Berlin Savigny Platz</un:userLabel>

            <un:mcc>123</un:mcc>

          </xn:attributes>
          <xn:VsDataContainer id="1">
            <xn:attributes>
              <xn:vsDataType>RncHandOver</xn:vsDataType>
              <xn:vsDataFormatVersion>RncHandOver.1.1</xn:vsDataFormatVersion>
              <vsRHO11:vsDataRHO>
                <vsRHO11:abcMin>12</vsRHO11:abcMin>
                <vsRHO11:abcMax>34</vsRHO11:abcMax>
              </vsRHO11:vsDataRHO>
            </xn:attributes>
          </xn:VsDataContainer>
          <xn:VsDataContainer id="2">
            <xn:attributes>
              <xn:vsDataType>ChannelPower</xn:vsDataType>
              <xn:vsDataFormatVersion>ChannelPower.1.1</xn:vsDataFormatVersion>
              <vsCP11:vsDataCP>
                <vsCP11:channelA>1.23</vsCP11:channelA>
                <vsCP11:channelB>3.45</vsCP11:channelB>
              </vsRHO11:vsDataCP>
            </xn:attributes>
          </xn:VsDataContainer>
        </un:RncFunction>
      </xn:ManagedElement>
    </xn:SubNetwork>
  </configData>

Now lets look at an XML instance document with an instance of RncFunction containing the proposed attribute vsDataContainers (according to XML Schema in Annex B).
  <configData dnPrefix="DC=a1.companyNN.com">
    <xn:SubNetwork id="1">
      <xn:ManagedElement id="1">
        <un:RncFunction id="1">
          <un:attributes>

            <un:userLabel>Berlin Savigny Platz</un:userLabel>

            <un:mcc>123</un:mcc>

            <xn:VsDataContainers>

              </xn:VsDataContainer>
                <xn:vsDataContainerId>1<xn:vsDataContainerId>

                <xn:vsDataType>RncHandOver</xn:vsDataType>
                <xn:vsDataFormatVersion>RncHandOver.1.1</xn:vsDataFormatVersion>
                <vsRHO11:vsDataRHO>
                  <vsRHO11:abcMin>12</vsRHO11:abcMin>
                  <vsRHO11:abcMax>34</vsRHO11:abcMax>
                </vsRHO11:vsDataRHO>
              </xn:VsDataContainer>
              <xn:VsDataContainer>
                <xn:vsDataContainerId>2<xn:vsDataContainerId>

                <xn:vsDataType>ChannelPower</xn:vsDataType>
                <xn:vsDataFormatVersion>ChannelPower.1.1</xn:vsDataFormatVersion>
                <vsCP11:vsDataCP>
                  <vsCP11:channelA>1.23</vsCP11:channelA>
                  <vsCP11:channelB>3.45</vsCP11:channelB>
                </vsRHO11:vsDataCP>
            </xn:VsDataContainer>
            </xn:VsDataContainers>

          </xn:attributes>
        </un:RncFunction>
      </xn:ManagedElement>
    </xn:SubNetwork>
  </configData>


As can be seen the differences are not very big, but the changes are nevertheless not backwards compatible.
From this perspective two solutions are possible:
· Replace the IOC VsDataContainer with the vsDataContainers attribute. Use a flexible mapping to the XMF FFD that does not change the current XML Schema. This change is fully BC.
· Replace the IOC VsDataContainer with the vsDataContainers attribute. Use the XML Schema of Annex B. This change is not BC. It could be used in case other non BC changes are introduced anyway (e. g. through the introduction of the possibility to subclass 3GPP defined objects in XML).
6 Annex A: IDL for the vsDataContainers attribute
typedef string vsDataContainerId;

typedef string vsDataType;

typedef string vsDataFormatVersion;
typedef string name;

typedef any    value;

typedef nameValuePair {

   name    name;

   value   value;

};

typedef sequence <nameValuePair> nameValuePairList;

typedef nameValuePairList vsData;

struct vsDataContainer {
   vsDataContainerId      vsDataContainerId;
   vsDataType             vsDataType;

   vsDataFormatVersion    vsDataFormatVersion;

   vsData                 vsData;

};
typedef sequence <vsDataContainer> vsDataContainers;

[…]
interface RncFunction : GenericNetworkResourcesNRMDefs::ManagedFunction
{
   const string CLASS = "RncFunction";
   // Attribute Names
   // 
   const string rncFunctionId = "rncFunctionId";
   const string mcc= "mcc";
   const string mnc= "mnc";
   const string rncId= "rncId";
   const string vsDataContainers= "vsDataContainers";
};
7 Annex B: XML Schema for the vsDataContainers attribute

  <complexType name="vsDataContainers">

    <sequence>
      <element name="vsDataContainer">
        <complexType>
          <all>

            <element name=" vsDataContainerId" type="string" minOccurs="0"/>

            <element name=" vsDataType" type="string" minOccurs="0"/>

            <element name=" vsDataFormatVersion" type="string" minOccurs="0"/>
            <element ref="xn:vsData" minOccurs="0"/>
          </all>

        </complexType>
      </element>
    </sequence>
  </complexType>

[…]

  <element

    name="RncFunction"

    substitutionGroup="xn:ManagedElementOptionallyContainedNrmClass"

  >

    <complexType>

      <complexContent>

        <extension base="xn:NrmClass">

          <sequence>

            <element name="attributes" minOccurs="0">

              <complexType>

                <all>

                  <element name="userLabel" minOccurs="0"/>

                  <element name="mcc" minOccurs="0"/>

                  <element name="mnc" minOccurs="0"/>

                  <element name="rncId" minOccurs="0"/>

                  <element name="vsDataContainers" type="un:vsDataContainers" minOccurs="0"/>
                </all>

              </complexType>

            </element>

            <choice minOccurs="0" maxOccurs="unbounded">

              <element ref="un:UtranCell"/>

              <element ref="un:IubLink"/>

            </choice>

          </sequence>

        </extension>

      </complexContent>

    </complexType>

  </element>
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