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[19]	3GPP TS 32.401: "Telecommunication management; Perfomance Measurement (PM); Concept and requirements".
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[28]	W3C REC-xmlschema-2-20010502: "XML Schema Part 2: Datatypes".
[29]	W3C REC-xml-names-19990114: "Namespaces in XML".
[30]	Void.
[31]	3GPP TS 32.111-2: " Telecommunication management; Fault Management; Part 2: Alarm Integration Reference Point (IRP): Information Service (IS)".
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11.3.2.1.2	Performance data file content description
Table 11.3.2.1.2-1 provides the content definition of a performance data file. 

Table 11.3.2.1.2-1: Performance data file content description
	File content item
	Description

	measDataFile
	Top-level tag indicating the file contains performance metrics. Each file includes a header ("measFileHeader"), a collection of information elements with produced performance metrics and associated meta data ("measData") and a footer ("measFileFooter").

	measFileHeader
	File header including the file format version, information about the sending node (DN, type and vendor) and a time stamp indicating the begin of the first granularity period contained in the file ("collectionBeginTime").

	measData
	Information element containing the DN of the common root of the measured object instances ("measObjRootDn ") included in that information element, followed by a list of information elements containing the produced performance metrics and associated meta data ("measInfo"). A "MeasDataFile" contains zero, one or more "measData" elements.

	measFileFooter
	File footer with a time stamp indicating the end of the last granularity period contained in the file ("collectionEndTime").

	fileFormatVersion
	File format version applied by the sender as indicated by the specific format version identifier provided for each version.

	senderName
	DN of the entity, that generated and sent the file. The entity is either a managed element represented by a "ManagedElement" or a management node represented by a "ManagementNode"

	senderType
	Type of the entity, that generated and sent the file, as defined in 3GPP TS 28.620 [y]. The type of a management node is "MANAGEMENT_NODE".

	vendorName
	Vendor of the the entity, that generated and sent the file.

	collectionBeginTime
	Time stamp indicating the begin of the first granularity period for which performance metrics are stored in the file.

	measObjRootDn
	DN of the measured object root. The measured object root is the first common object name-containing all objects that the metrics in one "measData" element are related to. When the metrics are produced by a managed element, the root object is the "ManagedElement" representing this managed element. When (aggregated) metrics are produced by a management node (based on input metrics from managed elements), such as metrics for sub-networks or network slices, the root object is the root "SubNetwork" of this management node.

	measObjRootUserLabel
	User label of the measured object root.

	measObjRootSwVersion
	Software version of the measured object root, allowing post-processing systems to take care of vendor specific performance metrics. It is either the software version of a managed element or of a management node.

	measInfo
	Information element added to "measData" for each expired granularity period, containing information on the produced performance metrics, starting with a time stamp ("measTimeStamp"), the granularity period ("granularityPeriod") and reporting period ("reportingPeriod") that are associated to the following performance metrics ("measValues"), for which is indicated the performance metric name, the measured or computed performance metric value and the object instance to which the performance metric is related to.

	measInfoId
	Identifier of a "measInfo". 

	jobId
	Job identifier of the related "PerfMetricJob" in this "measInfo".

	reportingPeriod
	Period used for performance metric reporting in this "measInfo". Unit is seconds

	granularityPeriod
	Period used for performance metric production in a "measInfo". Unit is seconds.

	measTimeStamp
	End time of the granularity period in a "measInfo". 

	measTypes
	Performance metric names in a "measInfo"

	measValues
	Performance metric values in a "measInfo". Each item in this list includes the LDN of the object the metrics are related to ("measObjLdn"), the measured or computed values of the metrics ("measResults") and a flag that indicates whether the metrics are reliable ("suspectFlag").

	measObjLdn
	Local distinguished name (LDN) of the object the performance metrics are related to (measured object) within the scope defined by the "measObjRootDn". The concatenation of the "measObjRootDn" and the "measObjLdn" is the DN of the measured object. The "measObjLdn" is therefore empty if the "measObjRootDn" already specifies completely the DN of the measured object, which is the case for metrics associated to "ManagedElement" or the root "SubNetwork".

For example, if the measured object is a "ManagedElement" representing RNC "RNC-Gbg-1", then the "measObjRootDn" may look like

   "DC=a1.operatorNN.com,SubNetwork=CountryNN,ManagedElement=RNC-Gbg-1"

and the "measObjLdn" is empty. However, if the measured object is an "UtranCell" representing cell "Gbg-997" managed by that RNC, then the "measObjRootDn" is the same as above, i.e.

   "DC=a1.companyNN.com,SubNetwork=CountryNN,ManagedElement=RNC-Gbg-1"

and the "measObjLdn" is

   "RncFunction=RF-1,UtranCell=Gbg-997".

The class of the measured object is defined in item f) of measurement definitions (3GPP TS 32.404 [47x], TS 28.552 [18]) and in item d) of KPI definitions (TS 28.554 [6]).

	measResults
	List of result values for the observed or computed performance metrics. The "measResults" sequence shall have the same number of elements and follow the same order as the "measTypes" sequence. The NULL value is reserved to indicate that the performance metric is not applicable or could not be produced for the object instance.

	suspectFlag
	Reliability of the performance metrics. FALSE means the metrics are reliable, TRUE means they are not reliable. The default value is "FALSE".

	collectionEndTime
	Time stamp indicating the end of the last granularity period for which performance metrics are stored in the file.



The representation of all timestamps in PM files shall follow the representations allowed by the ISO 8601 [20]. 
The precise format for timestamp representation shall be determined by the technology used for encoding the PM file (e.g. ASN.1, XML DTD, and XML Schema). The choice of technology should ensure that this representation is derived from ISO 8601 [20]. Based on the representation used, the timestamp shall refer to either UTC time or local time or local time with offset from UTC.
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[bookmark: _Toc74329157]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

	path
	Uri
	URI specifying the created, deleted or updated resource
	M

	operation
	Operation
	Operation associated to the reported change ("CREATE", "DELETE", "REPLACE")
	M

	value
	oneOf(AttributeNameValuePairSet, AttributeValueChangeSet)
	For reporting resource creation or deletion, the optional resource representation (MOC attributes only). In this case, the data type of value is "AttributeNameValuePairSet".
For reporting attribute value changes, the (mandatory) new values and (optional) old values. In this case, the data type of value is "AttributeValueChangeSet".
	M



For a "CREATE" or "DELETE" operation only the host and path components are present in the URI carried by the "path" attribute of "MoiChange". They identify the created or deleted resource. The "value" attribute of "MoiChange" may optionally carry the MOC attribute name value pairs of the created or deleted resource in the format of a map. The keys of the map are equal to the MOC attribute names, and the values are equal to the MOC attribute values.
For a "REPLACE" operation, two cases need to be distinguished.
In the first case, one or more value changes of complete MOC attributes are reported. Only the host and path components are present in the URI carried by the "path" attribute of "MoiChanges". They identify the resource, where attribute value changes occured. The "value" attribute is an array of minimum one and maximum two items. If only one array item is present, it carries the MOC attribute names that changed value and their new values. If the optional second array item is present as well, it carries the MOC attribute names that changed value and their old values. The order of items in the array carries semantics and shall therefore not be reversed.
In the second case, a single value change of an attribute part (sub-attribute) is reported. Here the URI needs to carry, besides the host and path components, also the fragment component. The host and path components identify the resource, where the attribute part value change occured. The fragment component identifies the attribute part inside the resource. The URI fragment is specified using JSON pointer in the URI fragment identifier representation as defined in clause 6 of of RFC 6901 [48x]. The context for JSON pointer is the updated resource. The "value" is an array of minimum one and maximum two items. If only one item is present, it carries the name of the attribute part that changed value and its new value. If the optional second array item is present as well, it carries the name of the attribute part that changed value and its old value. Hence also in this case, the order of items in the array carries semantics and shall not be reversed.
For example, the following instance of a "moiChanges" array item reports an object creation
notificationId: 123456789
path: 'https://example.com/3GPP/ClassA=1'
operation: CREATE
value:
  attrA:
    subAttrA1: ABC
    subAttrA2: 56
  attrB: XYZ
  attrC: 123
or, when omitting the optional attribute name vale pairs of the created object, the instance looks like
notificationId: 123456789
path: 'https://nokia.com/3GPP/ClassA=1'
operation: CREATE
The following instance reports a change of the attributes "attrA" and " attrC" with new and old values
notificationId: 123456789
path: 'https://example.com/3GPP/ClassA=1'
operation: REPLACE
value:
  - attrA:
      subAttrA1: ABC
      subAttrA2: 56
    attrC: 123
  - attrA:
      subAttrA1: DEF
      subAttrA2: 67
    attrC: 345
and the following with new values only
notificationId: 123456789
path: 'https://example.com/3GPP/ClassA=1'
operation: REPLACE
value:
  - attrA:
      subAttrA1: ABC
      subAttrA2: 56
    attrC: 123
When a change of the attribute part "attrA:subAttrA1" shall be reported, the instance looks like
notificationId: 123456789
path: 'https://example.com/3GPP/ClassA=1?attributes/attrA/subAttrA1'
operation: REPLACE
value:
  - subAttrA1: ABC
  - subAttrA1: DEF
or, with the new value only, like
notificationId: 123456789
path: 'https://example.com/3GPP/ClassA=1?attributes/attrA/subAttrA1'
operation: REPLACE
value:
  - subAttrA1: ABC
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