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	Begin of modifications



[bookmark: _Toc138323447][bookmark: _Toc139374585]12.1.1.4.1a.4	Type MoiChange
Table 12.1.1.4.1a.4 -1: Definition of type MoiChange
	Attribute name
	Data type
	Description
	S

	notificationId
	NotificationId
	Notification identifier as defined in ITU-T Rec. X. 733 [4]
	M

	correlatedNotifications
	array(CorrelatedNotification)
	Set of all notifications to which this notification is considered to be correlated as defined in ITU-T Rec. X. 733 [4]
	O

	additionalText
	string
	Allows a free form text description to be reported as defined in ITU-T Rec. X. 733 [4]
	O

	sourceIndicator
	SourceIndicator
	Indicates the source of the operation that led to the generation of this notification.
	O

	op
	Operation
	Operation associated to the reported change ("add", "remove , "replace").
	M

	path
	string
	URI path component segments specifying when appended to "href" the created, deleted or updated resource or secondary resource
	M

	insert
	Insert
	Indicates whether the new attribute element was added before or after the attribute element specified by "path", only valid for attributes with the property isOrdered=True. It can take the values "before" and "after". If missing, it defaults to "before".
The "insert" attribute shall be supported only when changes from YANG defined NRMs are reported. For JSON defined NRMs the attribute shall not be supported.
	CM

	value
	any type
	New value of the created or updated resource or secondary resource. Optional old value of the deleted resource or secondary resource
	M

	oldValue
	any type
	Old value of the updated secondary resource
	O



The properties "op", "path" and "value" shall use the 3GPP JSON Patch format (TS 32.158 [15]) for reporting NRM changes. The "merge" operation specified by 3GPP JSON Patch is not supported in "notifyMOIChanges". The "move", "copy" and "test" operations specified by JSON Patch are not supported either.
The "oldValue" is an optional extension for "notifyMOIChanges" allowing to report also the value that the attribute had before replacing the value with the new value, that is contained in "value".
The following example notification (where JSON is expressed in YAML notation) reports an object creation
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: add
    path: /ClassA=1
    value:
      id: 1,
      objectClass: ClassA,
      attributes:
        attrA: 123
        attrB:
          subAttrB1: ABC
          subAttrB2: 56
The following example reports the deletion of that object.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: remove
    path: /ClassA=1
The following example reports the addition of a new attribute "attrC".
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: add
    path: /ClassA=1#/attributes/attrC
    value: xyz
The following example reports the deletion of the attribute "attrC".
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: remove
    path: /ClassA=1#/attributes/attrC
The following example reports a value change for the simple attribute "attrA".
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrA
    value: 456
When the old value is reported as well, the notification looks like.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrA
    value: 456
    oldValue: 123
The following example reports a value change for the complex attribute "attrB".
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrB
    value:
      subAttrB1: abc
      subAttrB2: 78
The previous two notifications can be combined into a single notification as follows.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrA
    value: 456
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrB
    value:
      subAttrB1: abc
      subAttrB2: 78
Note the operation "replace" has replace semantics and not merge semantics. The following notification reports the value change of the attribute field "attrB:subAttrB1" to "def" and the deletion of the attribute field "attrB:subAttrB2".
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrB
    value:
      subAttrB1: def
The value change of the attribute field "attrA:subAttrB1" is reported as follows.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrA/subAttrB1
    value: def
Assume "attrD" is a JSON array with simple elements, then the creation of this multi-valued attribute is reported as follows.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: add
    path: /ClassA=1#/attributes/attrD
    value:
      - 1
      - 2
      - 3
Its deletion is reported by the following notification.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: remove
    path: /ClassA=1#/attributes/attrD
The complete replacement of the array is reported by the following notification.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: add
    path: /ClassA=1#/attributes/attrD
    value:
      - 11
      - 21
      - 31
The following example reports the second item in the array changed to "22".
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrD/1
    value: 22
Note the array index of the second item is "1".
Assume now "attrE" is a JSON array with complex array items, for example.
[bookmark: _Hlk102406443][{subItemE1: 11, subItemD2: abc}, {subItemE1: 21, subItemE2: def}, {subItemE1: 31, subItemE2": ghi}.
A value change to
[{subItemE1: 11, subItemE2: abc}, {subItemE1: 21, subItemE2: xyz}, {subItemE1: 31, subItemE2": ghi}.
is reported by
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrE/1/subItemE2
    value: xyz

When "subItemE2" is defined as array item key at stage 2, then "attrE" should contain a JSON map.
attrE:
  11:
    subItemE2: abc
  21:
    subItemE2: def
  31:
    subItemE2: ghi
The same change as above is now reported by the notification.
href: https://example.com/3gpp
...
moiChanges
  - notificationId: 123456789
    op: replace
    path: /ClassA=1#/attributes/attrE/21/subItemD2
    value: xyz

[bookmark: _Toc138323448][bookmark: _Toc139374586][bookmark: _Hlk54622953]When all attributes of an object have been updated with a new value, the MnS producer may use a compact format reporting that the "attributes" container was updated completely.
	POST /3gpp-management/cm-notification-sink HTTP/1.1
Host: example.com
Content-Type: application/json

{
  "href": "http://example.com/3gpp",
  "notificationId": 123456789,
  "notificationType": "notifyMOICreation",
  "eventTime": "Tue, 06 Aug 2019 16:50:26 GMT",
  "systemDN":"DC=example.com,ManagedElement=ME1,MnsAgent=MA1",
  "moiChanges": [
    {
      "notificationId": 123,
      "op": "replace",
      "path": "/ClassA=1#/attributes",
      "value": {
        "attrA": "newValueAttrA",
        "attrB": "newValueAttrB"
      }
    }
  ]
}


Note that clause 4.3 of IETF RFC 6902 [13] does not consider it as an error if an attribute value is replaced with exactly the same value. For that reason, it would not be an error if in the example above an attribute value is included in the "value" property that did not change value. A MnS producer may consider this compact format hence also for the case that not all attributes of an object have been updated.
	POST /3gpp-management/cm-notification-sink HTTP/1.1
Host: example.com
Content-Type: application/json

{
  "href": "http://example.com/3gpp",
  "notificationId": 123456789,
  "notificationType": "notifyMOICreation",
  "eventTime": "Tue, 06 Aug 2019 16:50:26 GMT",
  "systemDN":"DC=example.com,ManagedElement=ME1,MnsAgent=MA1",
  "moiChanges": [
    {
      "notificationId": 123,
      "op": "replace",
      "path": "/ClassA=1#/attributes",
      "value": {
        "attrA": "newValueAttrA",
        "attrB": "oldValueAttrB"
      }
    }
  ]
}


To allow the MnS consumer to understand which attributes have been updated, the MnS producer may decide to send the following notification.
	POST /3gpp-management/cm-notification-sink HTTP/1.1
Host: example.com
Content-Type: application/json

{
  "href": "http://example.com/3gpp",
  "notificationId": 123456789,
  "notificationType": "notifyMOICreation",
  "eventTime": "Tue, 06 Aug 2019 16:50:26 GMT",
  "systemDN":"DC=example.com,ManagedElement=ME1,MnsAgent=MA1",
  "moiChanges": [
    {
      "notificationId": 123,
      "op": "replace",
      "path": "/ClassA=1#/attributes",
      "value": {
        "attrA": "newValueAttrA",
        "attrB": "oldValueAttrB"
      },
      "oldValue": {
        "attrA": "oldValueAttrA",
        "attrB": "oldValueAttrB"
    }
  ]
}



	End of modifications
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