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	Reason for change:
	The YANG_Netconf solution set is not complete, it lacks important functionality: a method to report data changes. This document provides that functionality.

Define the mapping of the notifyMOIChanges to a "YANG-in-Rest" format to be used for reporting data changes of the YANG_Netconf solution set.
This format uses the current Rest based notification with YANG based data in the path and value parameters.

	
	

	Summary of change:
	Define the mapping of the notifyMOIChanges to a "YANG-in-Rest" format.


	
	

	Consequences if not approved:
	Data change notifications are not available in the YANG_Netconf solution set.
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	Other comments:
	After a number of offline meetings the following considerations are added:

1) Producers are not likely to support both Netconf_YANG and OpenApi solution sets in parallel. No need to update NtfSubscriptionControl to indicate the type of notification.

2) The receiver can determine the type of notification (Netconf_YANG v. OpenApi) from the format of the value paramater.
3) Addressing individual values in a multivalue attribute is by keys in YANG and in some cases index by OpenApi. YANG does not use the concept of address by index. Addressing by index also has disadvantages:
a. Clients that don't maintain a full mirror of the provider's configuration/state will not be able to understand a change notification based on index.
b. Clients that are temporarily out-of-sync in mirroring might  misunderstand a change notification based on index.
c. If the order of changes in notifyMOIChanges does not preserve the order of changes on the producer the notification may become incorrect
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First change
[bookmark: _Toc20494616]12.1.3.X	Mapping of notifications
[bookmark: _Toc20494617]12.1.3.X.1	Introduction
The notifications notifyMOICreation, notifyMOIDeletion, notifyMOIAttributeValueChanges should not be used in the YANG_Netconf solution set as notifyMOIChanges provides the same functionality and more.

[bookmark: _Toc26975725][bookmark: _Toc35856598][bookmark: _Toc44001484][bookmark: _Toc51581085][bookmark: _Toc52356348][bookmark: _Toc55227918][bookmark: _Toc74329172]12.1.3.X.2	Notification notifyMOICreation
The notification is not mapped to the Netconf/YANG solution.

[bookmark: _Toc26975726][bookmark: _Toc35856599][bookmark: _Toc44001485][bookmark: _Toc51581086][bookmark: _Toc52356349][bookmark: _Toc55227919][bookmark: _Toc74329173]12.1.3.X.3	Notification notifyMOIDeletion
The notification is not mapped to the Netconf/YANG solution.

[bookmark: _Toc26975727][bookmark: _Toc35856600][bookmark: _Toc44001486][bookmark: _Toc51581087][bookmark: _Toc52356350][bookmark: _Toc55227920][bookmark: _Toc74329174]12.1.3.X.4	Notification notifyMOIAttributeValueChange
[bookmark: _Toc74329175]The notification is not mapped to the Netconf/YANG solution.

12.1.3.X.5	Notification notifyMOIChanges
The YANG_Netconf 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.
Attributes set using YANG default values, but not explicitly set by the consumer, are also reported. This may be the result of an MOI creation, or deletion of an attribute (part).
ObjectClass and ObjectInstance shall always be set to the to the instance of the local root in the MIB e.g. to the ManagedElement MOI.
In the rare case of an attribute or a subpart of the attribute that has a multiplicity greater then one and which is represented by a YANG keyless list, it is not possible to create, delete or replace just a single value. In such case always the change of the complete atrtibute (all values) or the complete subpart is reported.
"value" shall be mapped to a JSON snippet according to RFC 7951. 
The “path” shall be based on YANG addressing as defined by RESTCONF Resource Identifiers (see RFC 8040 section 3.5.3) 

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.
[bookmark: _Hlk90495798]For example, the following instance of a "moiChanges" array item reports an object creation:
{
  "notificationId": 123456789,
  "path": "/3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1",
perfetricJob {
  "operation": "add",
  "value": {
    "id": "job1",
    "3gpp-common-measurements:PerfMetricJob":attributes": {
      "jobId": "9865",
      "fileReportingPeriod": "30"
    } 
  }
}

[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:
{
  "notificationId": 123456789,
  "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 leaf/leaf-list entry(s)/container/list entry(s) representing the created attribute encoded according to RFC7951. In case of attribute represented by a container/list the top level encoded data node shall be the container/list entry representing the attribute.
For example, the following instance of a "moiChanges" array item reports setting the values of the performanceMetrics attribute:
{
  "notificationId": 123456789,
  "path": "/3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1/attributes/performanceMetrics",
  "operation": "add",
  "value": {
    "performanceMetrics": "inOctets",
    "performanceMetrics": "inPackets",
    "performanceMetrics": "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:
{
  "notificationId": 123456789,
  "path": "/3gpp-common-managed-element: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 greater than 1) is reported as follows. (This does not imply any change to exisiting values): 
· operation: add
· path: YANG Resource Identifier pointing to the leaf-list/list entry representing the attribute. In case of an attribute with the property isOrdered=True the path may point to a specific value of the attribute. In this case the new value was inserted before or after this specific value (see the "insert" subparameter). If for an isOrdered=True attribute only the attribute is pointed to by "path" or the "insert" subparameter is missing, the new value was inserted at the end of the list of values.
· value: the leaf-list/list entry representing the new attribute value encoded according to RFC7951. In case of a list/container the top level encoded data node shall be the container/list entry representing the attribute value.
· insert: an additional input subparameter is added to the moiChange input parameter. This indicates whether the new value was added before or after the value specified in path. The subparameter is only used in case of attributes with the property isOrdered=True. It can take the values "before" and "after" .
For example, the following instance of a "moiChanges" array item reports adding a new value to the "performanceMetrics" attribute before the outPackets value.:
{
  "notificationId": 123456789,
  "path": "/3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:PerfMetricJob=job1/attributes/performanceMetrics/performanceMetrics=outPackets",
  "operation": "add",
  "insert" : "before"
  "value": {
    "performanceMetrics": "outOctets"
    } 
}

Case 7: Deleting a single value from a multivalue attribute is reported as follows. (This does not imply any change to any other values):
· 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
For example, the following instance of a "moiChanges" array item reports replacing a value of the "thresholdInfoList" structured attribute:
{
  "notificationId": 123456789,
  "path": "3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:ThresholdMonitor=job1/attributes/thresholdInfoList=thr1",
  "operation": "replace",
  "value": 
    thresholdInfoList [
      {
        "idx" : "3",
        "thresholdDirection": "UP",
        "thresholdValue": "4.5"
      }
    ] 
}

Case 9: Adding a 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 subpart. If the attribute subpart 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 may be omitted. In case the subpart has multiplicity greater than 1, addressing principles similar to case 6. apply.
· value: the leaf/leaf-list/container/list representing the new attribute subpart values encoded according to RFC7951. In case of a list/container the top level encoded data node shall be the container/list entry representing the attribute subpart value.
· insert: In case the subpart has multiplicity greater than 1, the subparameter can be used similarly as in case 6.
[bookmark: _Hlk102157838][bookmark: _Hlk102157877]For example, the following instance of a "moiChanges" array item reports adding a value to the " hysteresis " attribute subpart:
{
  "notificationId": 123456789,
  "path": "3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:ThresholdMonitor=job1/attributes/thresholdInfoList=thr1/hysteresis",
  "operation": "add",
  "value": "10"
}

Case 10: Deleting a 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 subpart:
{
  "notificationId": 123456789,
  "path": "3gpp-common-managed-element:ManagedElement=node3/3gpp-common-measurements:ThresholdMonitor=job1/attributes/thresholdInfoList=thr1/hysteresis",
  "operation": "remove"
}

Case 11: Replacement of a 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

12.1.3.X.5.1	Mapping between RESTful and YANG based notifyMOIChanges 
The RESTful and the YANG based versions of the notifyMOIChanges notification are very similar. The main differences are: 
· The "value" part is encoded in JSON for the YANG based solution while it is encoded in YAML for the RESTful solution
· The "path" in the YANG based notification includes the YANG module names.
· The RESTful notification has an additional "#" before "/attributes" in "path"
· Addressing of individual values of multivalue attributes (arrays in JSON) is different.


End of  changes
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