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[bookmark: _Toc20494605]12	Management services – Stage 3
12.1	Generic provisioning management service
[bookmark: _Toc11244599][bookmark: _Toc11244600]12.1.x	YANG/Netconf-based solution set
The YANG/Netconf based solution set requires support of the mandatory parts of the following standards:
1. RFC 6241 “Network Configuration Protocol (NETCONF)” plus the capability Xpath.[x?]
It is recommended that the following additional standards should be supported:
1. RFC 6241 “Network Configuration Protocol (NETCONF)” rollback-on-error capability [x?]
2. RFC 8526 “NETCONF Extensions to Support the Network Management Datastore Architecture”. 

12.1.x.1	Mapping of operations
[bookmark: _Toc20494609]12.1.x.1.1	Introduction 
This clause specifies how the operations specified in claus 11. can be realized using standard NETCONF operations (RFC6241[x?], RFC8526[x?]) based on the UML-to-YANG mapping proposed in the 3GPP TS 32.160 [x?] YANG related sections. 
NETCONF allows the reading or modification of multiple MOIs at one time. Usually all needed create or modify operations are executed as a single edit-config/edit-data operation. However the individual 3GPP operations used to read/modify individual MOs or a set of MOs can also be mapped to NETCONF. The solutions described below are just one way to use Netconf to read/write a YANG based 3GPP model. All other methods required by the referenced RFCs and YANG models shall also be available as methods to achieve the same goals. The detailed mapping of the YANG data nodes to XML is defined in RFC7950[x?], mapping to JSON is defined in RFC7951[x?].
Note: The examples below omit some namespaces for brevity, but in a real Netconf operation they must be included as defined by the referenced RFCs.

[bookmark: _Hlk20828920][bookmark: _Toc20494610]12.1.x.1.2	Operation "createMOI"
The operation is mapped to a NETCONF <edit-config> operation, with XML elements representing the DN path of the MOI, the MOI, its id/key and its attributes.
The Netconf operation attribute on the list representing the newly created MOI shall be set to ‘create’.
The default-operation parameter of the <edit-config> operation shall be set to none.
The error-option should be set to ‘rollback-on-error’.
[bookmark: _Hlk20829454]The IS operation parameters are mapped to SS equivalents according to table 12.1.x.1.2-1 and table 12.1.x.1.2-2.
Table 12.1.x.1.2-1: Mapping from IS createMOI input parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	managedObjectClass
	config
	M
	XML element’s name inside the <config> element. 

	managedObjectInstance
	config
	M
	A sequence of embedded XML elements inside the <config> element. XML elements for all containing MOs and their ids(keys) shall be included together wilt the XML elements representing the to be created MO and its key.

	referenceObjectInstance
	config
	
	Not supported.

	attributeListIn
	config
	M
	The key leaf, the “attributes container” and leaf, leaf-list or list entries of YANG models representing the attributes.




Table 12.1.x.1.2-2: Mapping from IS createMOI output parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	attributeListOut
	no corresponding SS paramete
	M
	Not supported. 
(note 1)

	status
	-
	M
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]OperationSucceeded if NETCONF rpc-reply contains <ok> element.
OperationFailed if NETCONF-reply contains <rpc-error>.


Note 1: Successful Netconf <edit-config> operations only return an <ok> element. Therefore the attributeListOut can be retrieved via a separate <get-config> operation.

Examples
Create ManagedElement=myNode,  GNBDUFunction=1
<rpc message-id="101">
  <edit-config>
    <target>
      <running/>
    </target>
    <default-operation>none</default-operation>
    <error-option>rollback-on-error</error-option>
    <config>
      < ManagedElement>
        <id>myNode</id>
        <GNBDUFunction operation=”create”>
          <id>1</id>
          <attributes>
            <gNBIdLength>25</gNBIdLength>
            <gNBId>357</gNBId>
            <priorityLabel>1</priorityLabel>
            <gNBDUName>du-south-1</gNBDUName>
            <!-- other attributes --->
          </attributes>
        </GNBDUFunction>
      </ManagedElement>
    </config>
  </edit-config>
</rpc>

<!-- createMO Response -->
<rpc-reply message-id="101" xmlns="urn:ietf:params:xml:ns:netconf:base:1.0">
    <ok/>
</rpc-reply>
[bookmark: _Toc20494611]12.1.x.1.3	Operation "getMOIAttributes"
This IS operation is mapped to NETCONF <get> or <get-config> operation, depending on whether all configuration and state information is to be retrieved, or configuration data only.  NETCONF <get-data>, with source datastore set to the appropriate datastore can also be used. (In the next paragraphs only <get> operation is mentioned but <get-config> or <get-data> is always an alternative.)
The IS operation patameters baseObjectInstance , 3GPP-filter, scope, level  and attributeListIn are all combined and mapped into the Netconf-filter element. The scopes BASE_ONLY and BASE_ALL can be mapped to both subtree and Xpath filtering. The scopes BASE_NTH_LEVEL and BASE_SUBTREE can only be mapped to Xpath filtering.
The IS operation parameters are mapped to SS equivalents according to table 12.1.x.1.3-1 and table 12.1.x.1.3-2.
Table 12.1.x.1.3-1: Mapping of IS getMOIAttributes input parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	baseObjectInstance
	filter
	M
	Initial part of the filter element.
For subtree filter this is a set of XML element representing lists containing MOIs together with the leafs representing key values for these MOIs from the root MOI (e.g. ManagedElement) to the baseObjectInstance.
For Xpath filter it is the initial parts of the Xpath expression representing the same information.

	[bookmark: _Hlk19089131]scope
	filter
	M
	BASE_ONLY and BASE_ALL realized by the initial XML elements of the <get> operation. BASE_SUBTREE and BASE_NTH_LEVEL is encoded in the Xpath filter.

	level
	filter
	M
	Included in the Xpath filter, see examples. (If level is used Xpath filtering must be used.
For BASE_SUBTREE the levels number is transformed into a number of filter sub-expressions joined by the OR operator.
For BASE_NTH_LEVEL included in the Xpath expression as a sequence of  ‘*’  parts (descendant axis) The number of ‘*’ correspond to the number of levels.

	filter
	filter
	M
	Netconf Subtree or Xpath filter

	attributeListIn
	filter
	M
	add the attributes to the subtree or Xpath filter




Table 12.1.x.1.3-2: Mapping of IS getMOIAttributes output parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	managedObjectClass
	data
	M
	Can be extracted from the NETCONF <rpc-reply> <data> elements

	managedObjectInstance
	data
	M
	Can be extracted from the NETCONF <rpc-reply> <data> elements

	[bookmark: _Hlk19087386]attributeListOut
	data
	M
	Can be extracted from the NETCONF <rpc-reply> <data> elements

	status
	data
	M
	rpc-reply or rpc-error indicates general status. 





If scope is BASE_ONLY the <get> shall be directed against the “attributes” container of the baseObjectInstance.
Example 1
A getMOIAttributes for base object ManagedElement=myNode, scope = BASE_ONLY, filter=none, attributesListIn=empty is mapped into the following <get-config> operation -
     <rpc message-id="101"
          xmlns="urn:ietf:params:xml:ns:netconf:base:1.0">
       <get-config>
         <source>
           <running/>
         </source>
         <filter type="subtree">
           <ManagedElement>
               <id>myNode</id>
		   <attributes/>
           </ManagedElement>
         </filter>
       </get-config>
     </rpc>

If scope is BASE_ALL the <get> shall be directed against the list representing the baseObjectInstance. 
Example 2
A getMOIAttributes for base object ManagedElement=myNode, scope = BASE_ALL, filter=, MeasurementControl.pMAdministrativeState=UNLOCKED, attributesListIn=empty. 
     <rpc message-id="101"
          xmlns="urn:ietf:params:xml:ns:netconf:base:1.0">
       <get>
         <source>
           <running/>
         </source>
         <filter type="subtree">
           <ManagedElement>
             <id>myNode</id>
	     <MeasurementControl>
	     	<pMAdministrativeState>
              UNLOCKED
	     	</pMAdministrativeState>
	     </MeasurementControl>
           </ManagedElement>
         </filter>
       </get>
     </rpc>

If scope is BASE_SUBTREE the <get> shall be directed against the list representing the baseObjectInstance.  The Xpath filter expression will need a sub-expression for each level joined by the OR operator.
Example 3
A getMOIAttributes for base object ManagedElement=me1, scope = BASE_ SUBTREE, level=2,  filter=none, attributesListIn=empty. 
<rpc xmlns="urn:ietf:params:xml:ns:netconf:base:1.0" message-id="101">  
  <get>
    <source>
      <running/>
    </source>
  <filter type="xpath"  
     select="/me3gpp:ManagedElement[id='me1']/attributes | 
        /me3gpp:ManagedElement[id='me1']/*/attributes | 
        /me3gpp:ManagedElement[id='me1']/*/*/attributes"  />
  </get>
</rpc>

If scope is BASE_NTH_LEVEL the <get> shall be directed against the list representing classes at the Nth level under the baseObjectInstance.  The number of ‘*’ parts (descendant axis) will correspond to the number of levels.
Example 4
A getMOIAttributes for base object ManagedElement=myNode, scope = BASE_NTH_LEVEL, level=2, filter=none, attributesListIn=empty. 
<rpc xmlns="urn:ietf:params:xml:ns:netconf:base:1.0" message-id="101"> 
  <get>
    <source>
      <running/>
    </source>
  <filter type="xpath" 
     select="/me3gpp:ManagedElement[id='me1']/*/*/attributes"/>
  </get>
</rpc>

[bookmark: _Toc20494612]12.1.x.1.4	Operation "modifyMOIAttributes"
This IS operation modifies one or multiple managed object instances. It is mapped to the NETCONF <edit-config> operation. The NETCONF <edit-config> operation can modify attributes in a given MOI or set of MOIs, but does not support scope or filtered sets of MOIs that are part of the modifyMOIAttributes 3GPP operation specification. <edit-config> needs a config block, containing the explicit config changes to be made for each MOI. 
The default-operation parameter shall be set to none.
The Netconf operation attribute on the list representing modified MOI(s) shall be set to create, replace or delete according to the ENUM in the modificationList.
The error-option should be set to rollback-on-error.
The IS operation parameters are mapped to SS equivalents according to table 12.1.x.1.4-1 and table 12.1.x.1.4-2.
Table 12.1.x.1.4-1: Mapping of IS modifyMOIAttributes input parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	baseObjectInstance
	config
	M
	A sequence of embedded XML elements inside the <config> element. XML elements for all containing MOs and their ids(keys) shall be included together wilt the XML elements representing the to be modified MO and its key.

	scope
	config
	M
	BASE_ONLY supported as default. Multiple MOs can be specified in the same operation, emulating other scopes.

	filter
	config
	M
	Multiple MOs can be specified in the same operation, emulating filtering.

	modificationList
	config
	M
	The “attributes container” and leaf, leaf-list or list entries representing the attributes.




Table 12.1.x.1.4-2: Mapping of IS modifyMOIAttributes output parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	modificationListOut
	no corresponding SS parameter
	M
	Not supported. 
(note 1)

	status
	-
	M
	rpc-reply or rpc-error indicates general status. 
The following elements give detailed error information:
<error-tag>
<error-path>



Note 1: Successful Netconf <edit-config> operations only return an <ok> element. Therefore the attributeListOut can be retrieved via a separate <get-config> operation.

[bookmark: _Toc20494613]12.1.x.1.5	Operation "deleteMOI"
This IS operation deletes one or multiple managed object instances. It is mapped to the NETCONF <edit-config> operation. <edit-config> can delete one or more specific MOs but does not support scope or filtered sets of MOIs that are part of the generic deleteMOI 3GPP operation specification. <edit-config> uses a config block, indicating the MOI(s) to be deleted. 
The Netconf operation attribute on the list representing the baseObjectInstance shall be set to delete or remove.
The error-option should be set to rollback-on-error.
The default-operation parameter shall be set to none.
The IS operation parameters are mapped to SS equivalents according to table 12.1.x.1.5-1 and table 12.1.x.1.5-2.
Table 12.1.x.1.5-1: Mapping of IS deleteMOI input parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	baseObjectInstance
	config
	M
	A sequence of embedded XML elements inside the <config> element. XML elements for all containing MOs and their ids(keys) shall be included together wilt the XML elements representing the to be deleted MO and its key.

	scope
	config
	M
	BASE_ONLY supported as default. Multiple MOs can be specified in the same operation, emulating other scopes.

	filter
	config
	M
	Multiple MOs can be specified in the same operation, emulating filtering.





Table 12.1.x.1.5-2: Mapping of IS deleteMOI output parameters to SS equivalents
	IS operation parameter name
	SS parameter name
	SQ
	Remark

	deletionList
	no corresponding SS parameter
	M
	Not supported. 
(note 1)

	status
	-
	M
	rpc-reply or rpc-error indicates general status. 
The following elements give detailed error information:
<error-tag>
<error-path>



Note 1: Successful Netconf <edit-config> operations only return an <ok> element. Therefore the attributeListOut can be retrieved via a separate <get-config> operation.

