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[bookmark: _Hlk117416929]
First change
[bookmark: _Toc138323480][bookmark: _Toc155085923]12.1.3.2.5	Notification notifyMOIChanges
The NETCONF/YANG solution set uses the same mapping as the RESTful HTTP-based solution set as described in clause 12.1.1.2.5 with the changes and additions described below.
- Any changes reported are based on the YANG NRM definitions, even though the RESTful notification mapping is reused.
- The media type as specified by the "Content-Type" header in the HTTP POST request shall be "application/yang-data+json" and not "application/json". If the ONAP VES API integration is used the "Content-Type" shall be set to application/json as dictated by the VES specification[45].
- The value of "href" shall be set to the FQDN or IP address identifying the NETCONF server.
- The value of "path" shall be a RESTCONF data resource identifier (RFC 8040 [49], clause 3.5.3).
- The "path" includes the YANG module name.
- The "#" character before "/attributes" in "path" is not present. NETCONF/YANG does not differentiate between the stage 2 concepts of object and attribute, hence there is no need for a delimiter.
- The value of "value" shall follow the JSON encoding of YANG (RFC 7951 [50]).
- Attribute elements are identified by their value (in case of a YANG "leaf-list") or by the values of keys (in case of a YANG "list"). In JSON Patch, attribute elements are identified based on their index, i.e. based on the position in the array.
- In case no key is defined for a YANG "list" it is not possible to report the creation, deletion or replacement of individual list entries. In this case, whenever the list is modified, the replacement of the complete attribute or attribute field (the complete list with all list enties) shall be reported.
- Similarly if an attribute(field)  is mapped to a YANG leaf-list with non-unique values it is not possible to report the creation, deletion or replacement of an individual value. In this case, whenever the leaf-list is modified, the replacement of the complete attribute or attribute field (the complete leaf-list; all values) shall be reported.
- YANG default values shall be handled as follows:
- Attributes with default values, for which no value is specified in the object creation request, shall be included in the object creation report with their default values.
- Attributes with default values, that are deleted and consequently set to their default value, shall be included in attribute replacement reports.
Note all following use-cases use JSON expressed in YAML notation.
Case 1: Creation of an MOI is reported with:
-	operation: add
-	path: YANG resource identifier pointing to the list entry representing the MOI
-	value: a complete MOI representation, represented by the "id" node and the "attributes" container  but exluding the list entry itself encoded according to RFC7951 [50].
[bookmark: _Hlk90495798]For example, the following instance of a "moiChanges" array item reports an object creation:
href: node1.lichtenberg.de
…
notificationId: 123456001
path: "/_3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1"
operation: add
value:
  id: job1
  3gpp-common-measurements:PerfMetricJob:attributes:
    jobId: 9865
    fileReportingPeriod: 30
[bookmark: MCCQCTEMPBM_00000138]
[bookmark: _Hlk90482509]
Case 2: Deletion of an MOI is reported with:
-	operation: remove
-	path: YANG resource identifier pointing to the list entry representing the MOI
-	value: not present
[bookmark: _Hlk90495922]For example, the following instance of a "moiChanges" array item reports an object deletion:
href: node1.charlottenburg.de
…
notificationId: 123456002
path: "/_3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1"
operation: remove

Case 3: Creating a (complete) attribute is reported as follows. (Setting the value(s) of an attribute that had no value before the change):
-	operation: add.
-	path: YANG resource identifier pointing to the leaf/leaf-list/container/list representing the attribute. If the attribute is represented by a list or leaf-list, then for this last data node the equal sign, the key value(s) or leaf-list value is omitted, only the list/leaf-list name shall be present.
-	value: the content of the leaf/leaf-list entry(s)/container/list entry(s) representing the created attribute encoded according to RFC7951 [50]. In case of attribute represented by a container/list the child data nodes are encoded only,the container/list itself is not.
For example, the following instance of a "moiChanges" array item reports setting the values of the performanceMetrics simple, multivalue attribute:
href: node1.spandau.de
…
notificationId: 123456003
path: "/_3gpp-common-managed-eelement:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1/attributes/
performanceMetrics"
operation: add
value:
- inOctets
- inPackets
- outPackets

Case 4: Deleting all values of a complete attribute is reported with 
-	operation: remove.
-	path: Same as in case 3.
-	value: not present.
For example, the following instance of a "moiChanges" array item reports deleting all values of the performanceMetrics attribute:
href: node1.pankow.de
…
notificationId: 123456004
path: "/_3gpp-common-managed-eelement:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1/attributes/
performanceMetrics"
operation: remove

Case 5: Replacing a (complete) attribute is reported as follows. (Removing all previous values of the attribute and setting new value(s)):
-	operation: replace.
-	path: Same as in case 3.
-	value: Same as in case 3.
Case 6: Adding a new value to a multivalue attribute (an attribute with multiplicity upper bound greater than 1) is reported as follows. (This does not imply any change to exisiting values): 
-	operation: add/
-	path: YANG resource identifier pointing to a leaf-list/list entry representing an attribute element(value). In case of adding a new element to an attribute with the property isOrdered=True the new element/value is inserted before the pointed element(value), unless the "insert" subparameter specifies differently.
-	value: the leaf-list/list entry representing the new attribute value encoded according to RFC7951 [50]. In case of a list the child data nodes are encoded the list-entry itself is not.
-	insert: an additional input subparameter is added to the moiChange input parameter. This indicates whether the new element/value was added before or after the element/value specified in path. The subparameter is only valid in case of attributes with the property isOrdered=True. It can take the values "before", "after". If missing it defaults to "before".
For example, the following instance of a "moiChanges" array item reports adding a new element/value to the "performanceMetrics" attribute before the outPackets element.:
notificationId: 123456006
path: "/_3gpp-common-managed-eelement:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1/attributes/
performanceMetrics/performanceMetrics=outPackets"
operation: add
insert: before
value: outOctets

Case 7: Deleting a single element/value from a multivalue attribute is reported as follows. (This does not imply any change to any other elements):
-	operation: remove.
-	path: Same as case 6.
-	value: not present.
Case 8: Replacement of a single value for a multivalue attribute is reported as follows. This implies removing the old value; in case of a structured attribute removal all its subparts. This does not imply any change to any other values:
-	operation: replace.
-	path: Same as case 6.
-	value: Same as case 6.
[bookmark: _Hlk102577696]For example, the following instance of a "moiChanges" array item reports replacing an element/value of the "thresholdInfoList" structured attribute:
notificationId: 123456008
path: /3gpp-_3gpp-common-managed-eelement:ManagedElement=node3/3gpp-common-measurements:ThresholdMonitor=job1/attributes/
thresholdInfoList=thr1
operation: replace
value:
- idx: thr1
  thresholdDirection: UP
  thresholdValue: '4.5'

Case 9: Adding afield (subpart) of an attribute value is reported as follows (only used for structured attributes represented by a list or container in YANG):
-	operation: add.
-	path: YANG Resource Identifier pointing to the leaf/leaf-list/container/list representing the attribute field. If the attribute field is represented by a list or leaf-list, the field has multiplicity upper bound greater than 1, with the property isOrdered=True the new element/value is inserted before the pointed element(value), unless the "insert" subparameter specifies differently.
-	value: the leaf/leaf-list/container/list representing the new attribute field values encoded according to RFC7951. In case of a list/container representing the attribute field, value shall contain only the child data nodes, but not the container/list-entry itself.
-	insert: In case the field has multiplicity upper bound greater than 1 and has the property isOrdered=True, the subparameter is used similarly as in case 6.
[bookmark: _Hlk102157877][bookmark: _Hlk102157838]For example, the following instance of a "moiChanges" array item reports adding a value to the " hysteresis " attribute subpart:
notificationId: 123456009
path: /_3gpp-common-managed-eelement:ManagedElement=node3/3gpp-common-measurements:ThresholdMonitor=job1/attributes/
thresholdInfoList=thr1/hysteresis
operation: add
value: '10'

Case 10: Deleting a field (subpart) of an attribute is reported as follows. (only used for structured attributes represented by a list or container in YANG):
-	operation: remove.
-	path: Same as case 9.
-	value: Not present.
For example, the following instance of a "moiChanges" array item reports deleting all values of the "hysteresis" attribute field:
notificationId: 123456010
path: /_3gpp-common-managed-eelement:ManagedElement=node3/3gpp-common-measurements:ThresholdMonitor=job1/attributes/
thresholdInfoList=thr1/hysteresis
operation: remove

Case 11: Replacement of a field (subpart) of an attribute is reported as follows. This implies removing previous value(s). (only used for structured attributes represented by a list or container in YANG):
-	operation: replace.
-	path: Same as case 9.
     -	value: Same as case 9.
End of  changes

