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Introduction
This contribution provides version 0.10 of PM2.
Version 0.9 is contained in S5eCPM0116.
Changes made during Oct. 31st and Nov. 10th conference calls (#28 + #29) are marked in this colour.
Section A3 “Mapping of 3GPP and TM Forum Performance Metadata” has been deleted since the comparison between the 3GPP and TM Forum parameters are no longer necessary.
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1	Scope
This document defines the metadata for Performance Management (PM) performance measurements (KPIs/counters). The definition would enforce consistency in description/definition of all standardized performance measurements (counters/KPIs) by various SDOs and organizations (or Multi-SDO) involved in the Management of Converged Networks [1,2]. This consistency would facilitate encoding and decoding of performance measurements (counters/KPIs) exchanged (via management protocols) and/or stored in (database or files).
The metadata related to PM operations/notifications is not part of this PM measurement metadata.
The metadata would be published as part of the Model Repertoire [3]. TBD.
[bookmark: _Toc334710568][bookmark: _Toc366784346][bookmark: _Toc381104458]2	References
[1] [bookmark: _Ref311304112]3GPP TR 32.833 Study on Management of Converged Networks
[2] [bookmark: _Ref311304134]TM Forum TR 166 Information Model Federation Concepts and Principles (http://collab.tmforum.org/sf/go/doc13634?nav=1)
[3] Fixed Mobile Convergence (FMC) Model Repertoire V5.x
[4] [bookmark: _Toc334710569][bookmark: _Toc366784347][bookmark: _Toc381104459]IETF RFC 2578 Structure of Management Information Version 2 (SMIv2)
[5] 3GPP TS 32.401 V11.0.0 (2012-09) Performance Management (PM); Concept and requirements
3	Definitions and abbreviations
For the purposes of this document, the following definitions, symbols and abbreviations apply. For definitions, symbols and abbreviations not found here. See also Fixed Mobile Convergence (FMC) Federated Network Information Model (FNIM) [3].
[bookmark: _Toc334710570][bookmark: _Toc366784348][bookmark: _Toc381104460]3.1	Definitions
Indicator/Measurement: tba

[bookmark: _Toc334710571][bookmark: _Toc366784349][bookmark: _Toc381104461]3.2	Abbreviations
ATM	Asynchronous Transfer Mode
ATML	?
ATT	?
CC	Cumulative Counter
DER	Discrete Event Register
FNIM	Federated Network Information Model
FMC	Fixed Mobile Convergence
G	?
GSM	Global System for Mobile
HHO	?
HO	?
ID	Identifier
IETF	Internet Engineering Task Force
IP	Internet Protocol
JWG	Joint Working Group
KPI	Key Performance Indicator
MIB	Management Information Base
MM	?
OS	?
PM	Performance Management
RAB	?
RL	?
RLM	?
RRC	?
SAEB	?
SDO	Standards Development Organisations (e.g., 3GPP, TM Forum)
Sgsn	?
SI		Status Inspection
SMS	?
TBA	To Be Added
TBC	To Be Checked
TBD	To Be Defined
U	?
UMTS	Universal Mobile Telecommunications System
UTRAN	UMTS Terrestrial Radio Access Network
VS	?
[bookmark: _Toc366784350][bookmark: _Toc381104462]
4	Requirements
Metadata is defined as data providing information about aspects of other data. Metadata can be exchanged in protocols, and can be stored and managed in a database, often called a Metadata registry or Metadata repository. Metadata can be defined in machine-readable syntax.
The PM performance measurement metadata is the properties of the performance measurements (counters/KPIs) including their associations to other performance measurements (counters/KPIs). The number of properties and the level of the details in the property definition depend on the metadata intended usage.
The purpose for defining the PM performance measurement metadata is to enforce a consistency in description/definition of all standardized counters/KPIs. This consistency facilitates encoding, decoding, interpreting and in general, processing of counters/KPIs defined by Multi-SDOs involved in the Management of Converged Networks [1, 2].

[bookmark: _Ref381104353][bookmark: _Toc381104463]5	Definition of Performance Measurement Metadata
The following table provides the PM performance measurement metadata; i.e., the definition of the properties.

When defining a new measurement and when this new measurement is similar to a measurement already defined in another standard, then this standard should be referenced and only the missing properties should be defined in addition.
	Converged Property name
	Description
	Legal values

	name e.g, ErroredSeconds	Comment by Bernd_140121: Is a  property defined in “name style” clause. Need to be combined with measurementFamily and measurementName.
	Upper Camel Case.
	String

	GEN::documentation
	This property contains a textual description of this modelled element.
Should refer (to enable traceability) to a specific requirement.
	String

	Counter::collectionMethodType
	This property indicates the form in which this measurement data is obtained.
COUNTER
This literal defines an increasing counter.
“The NE maintains a running count of the event being counted. The counter is reset to a well-defined value (usually "0") at the beginning of each granularity period.” See 3GPP 32.401 [5] where it is called Cumulative counter (CC).
CUMULATIVE
This literal defines an increasing counter.
“The NE maintains a running count of the event being counted. The value of the counter monotonically increases until it reaches a maximum possible value. Then, it wraps around and starts increasing again from zero. Discontinuities in the monotonically increasing value normally occur at re- initialization of the management system.” See IETF RFC 2578 [4] where it is called Counter32/Counter64.
GAUGE
This literal defines a dynamic variable; used when data being measured can vary up or down during the period of measurement.
“If a gauge is required to produce a consecutive readout over multiple granularity periods (e.g. cabinet temperature), then it shall only be reinitialised at the start of a recording interval.” See 3GPP 32.401 [5].
DISCRETE_EVENT
This literal defines when data related to a particular event are captured every nth event is registered, where n ≥ 1.
“Data related to a particular event is captured. Every nth event is registered, where n can be 1 or larger. The value of n is dependent on the frequency of occurrence of the event being measured.
DER measurements shall be reset at the beginning of each granularity period and will only have a valid result at the end of the granularity period.” See 3GPP 32.401 [5] where it is called Discrete Event Registration (DER).
STATUS_INSPECTION
This literal defines a mechanism for high frequency samplings of internal counters at predefined rates; the output is an array of values.
“Network elements maintain internal counts for resource management purposes. These counts are read at a predetermined rate, the rate is usually based upon the expected rate of change of the count value. Status inspection measurements shall be reset at the beginning of the granularity period and will only have a valid result at the end of the granularity period.” See 3GPP 32.401 [5].
VECTOR
A set of ordered values, signifying certain measurement results. The number of values is fixed, and each value is uniquely identifiable. The order is known to the producer and consumer.
LIST
A bag of values in no specific order. The specified measurements are independent discrete values.

	COUNTER,
CUMULATIVE,
GAUGE,
DISCRETE_EVENT (*),
STATUS_INSPECTION (*)
VECTOR
LIST

(*) – Used for backward compatibility 
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	unit
	This property defines the unit by which the measurement is measured. For example: seconds, Celsius, Kelvin, Ampere, Volt, Watt, dB, kBit/s, rate per second, etc.

	String


	condition
	This property indicates the condition which causes the measurement result data to be updated. 
This will be defined for example by identifying protocol related trigger events for starting and stopping measurement processes, or updating the current measurement result value.

	String

	sourceStandard
	This property indentifies the referenced standard. All the other properties (e.g., collectionMethodType) of this measurement must refer to the referenced standard if defined there.
In case the definition of this measurement conflicts with the referenced definition, the referenced definition takes precedence.

	String

	measurementFamily
	This property identifies the measurement family (e.g. HHO, RAB, SMS). Note that this family may also be used for measurement administration purpose.
Note: when defining a new family name, consult the family names defined by other SDOs so that all the names are unique. It is not allowed to define a new family with the same semantics of an already existing family.
	String

	measurementName
	This property captures the SDO agnostic measurement name (same name among several SDOs). The name does not carry the measurement family name.
	String

	sdoAliasNameList
	This property captures the list of SDO specific measurement names.
The measurement name convention is SDO specific.
	String

	measurementDataType
	This property identifies the type of the value of the measurement, such as numeric, float.

	[image: ]

	monitoredObjectClassList
	This property indicates the list of <<InformationObjectClass>> names to which this measurement is related.
	Any defined <<InformationObjectClass>>, e.g. UtranCell, SgsnFunction.

	KPI::formulaDescription
	This property contains a textual description of the KPI::formulaSpecification.
	String

	KPI::formulaSpecification
	This property contains the formula.
	String

	Counter::gaugeFormula
	This property indicates the formula of a “GAUGE” collection method type measurement (Counter::collectionMethodType).
· AVERAGE – The average (arithmetic mean) of a set of numbers
· COUNT – The number of items in a set of numbers
· MAX – The largest number in a set of numbers
· MIN – The smallest number in a set of numbers 
· SUM – The result of adding all the numbers in a set of numbers
· PRODUCT – The result of multiplying all numbers in a set of numbers
· STDEV-SAMPLE – A Standard Deviation calculation assuming that a set of numbers represents a sample of a population. The formula is: √[∑(x - x̃)²/(n-1)] where x̃ is the average value of x for the sample population and n is the population size.
· STDEV-POPULATION - A Standard Deviation calculation assuming that a set of numbers represents an entire population. The formula is: [image: Formula] where x is the sample mean and n is the sample size.
· VARIANCE-SAMPLE – An estimation of a mathematical variance based on a sample of the population. The formula is: [image: Formula] where x is the sample mean and n is the sample size.
· VARIANCE-POPULATION – A calculation of the mathematical variance of an entire population. The formula is: [image: Equation] where x is the average and n is the sample size.
· MEDIAN - The middle number of a set of numbers. If there is an even number of numbers in the set, then MEDIAN calculates the average of the two numbers in the middle.
· MODE - The most frequently occurring number in a set of numbers.
· LARGE (n) – The nth largest number in a set of numbers.
· SMALL (n) – The nth smallest number in a set of numbers.
· PERCENTILE (n) - The n-th percentile of values in a range, where n is in the range 0..100. This is a number below which a given percentage of numbers in a set of observations fall.

	SUM,
COUNT,
MIN,
MAX,
AVERAGE,
FIRST,
LAST,
PRODUCT,
STDEV_.SAMPLE,
STDEV_.POPULATION,
VARIANCE_.SAMPLE,
VARIANCE_.POPULATION,
MEDIAN,
MODE.SNGL,
LARGE,
SMALL,
PERCENTILE.INC,
QUARTILE.INC,
PERCENTILE.EXC,
QUARTILE.EXC
OTHER


	Counter::gaugeFormulaParameter
	This property indicates the parameter in case of LARGE, SMALL, PERCENTILE gauge formulas (Counter::gaugeFormula).
	Integer

	Counter::otherGaugeFormula
	This property indicates the formula of a “GAUGE” collection method type measurement (Counter::collectionMethodType) with the value “OTHER”.
This property is only relevant if Counter::gaugeFormula has the value “OTHER”.
	String

	Counter::samplingRate
	This property indicates the sampling rate of a “GAUGE” collection method type measurement in the case when the measurement is generated by sampling. In this case the calculation of the gauge considers every Nth event where N>1.
	Number(?) DER?

	_indicator/measurementGroup	Comment by Bernd: May be similar to the family construct from 3GPP.
	This property allows to group measurements (i.e., record concept).
	tbd



[bookmark: _Toc381104464]
Annex A (Informative): Counters/KPIs properties
This annex lists the 3GPP currently defined properties for its performance measurements and the TM Forum defined properties for its “indicator” (model for both counters and KPIs).
[bookmark: _Ref373412544][bookmark: _Toc381104465]A1	3GPP Performance Metadata 
3GPP TS 32.40X series is using the following properties for the Measurement Definition Template to describe the counters that are passed over the northbound interface:
· Measurement Name 
· Description
· Collection Method
· Condition (when/how is it generated)
· Measurement Value + Unit 
· Measurement Type (short name)
· Measurement Object Instance 
· Switching Technology
· Radio Technology (?)
The following properties are used for KPIs:
· Long Name
· Description
· Logical Formula Definition
· Physical Formula Definition
· Measurement names used for the KPI
· KPI Object
· KPI category
· Unit of the KPI
· Type of the KPI (Mean, Ratio, Cum)
· Remark
[bookmark: _Ref373412590][bookmark: _Toc381104466]A2	TM Forum Performance Metadata 
[bookmark: _GoBack]TM Forum defines a single entity “Indicator” for modelling both counters and KPIs. Following are the “Indicator Specification” attributes (A SID Metadata entity):
· ID
· Name
· Description
· Perspective
· IndicatorCategory
· Indicator Type
· derivarionAlgorithm
· derivationMethod
· CollectionType
· IndicatorUnit
An Indicator Specification can be attached to:
· A monitored object
· A counter group
· A Counter category
· A Production/Collection job
TIP PM Interface is exposing this data over the interface. A PM consuming application can request the information using the following operations:
· getSupportedObjectClasses
· getSupportedObjects
· getSupportedIndicatorGroups
· getSupportedIndicators
· getSupportedTransport
· getSupportedFileFormat
· getCommonIndicatorGroupsGranularities
· getCommonIndicatorsGranularities
[image: ]

[bookmark: _Ref373412742][bookmark: _Toc381104468]A34	Proposed JWG Measurement Profile
The converged metadata defined in the previous section are defined in a UML profile to use them as templates for defining measurement instances.
[image: ]
Figure 1: JWG Measurement Profile

The profile is associated to the Class metaclass on a case by case basis. This allows a model designer to define individual measurement instances. See an example below:
[image: ]
Figure 2: Example JWG Measurement Definition
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