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Introduction

This contribution provides version 0.3 of PM2. It covers the discussions that have been made till the 25th February conference call. The first path through the Metadefinitions was finished.

The changes that have been agreed on the properties during the 25th February conference call are shown by revision marks (in this colour) in A3.

The outcome of the first path has been copied from section A3 into a new section 5 and will be used as the basis for further discussions.

Notes:

· PM2 version 0.2 is contained in S5eCPM0059
· Updates between version 0.2 and 0.3 (this version) are contained in S5eCPM0063, S5eCPM0067 and S5eCPM0073.
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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.
2
References

1 3GPP TR 32.833 Study on Management of Converged Networks

2 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

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].

3.1
Definitions
Indicator/Measurement: tba

3.2
Abbreviations

ATM
Asynchronous Transfer Mode
ATML
?

ATT
?

CC
?

DER
?

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
?

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
?
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].

5
Definition of Performance Measurement Metadata
The following table provides the PM performance measurement metadata; i.e., the definition of the properties.
	Converged Property name
	Description
	Legal values

	name
 e.g, ErroredSeconds
	Upper Camel Case.
	String

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

	collectionMethodType
	This property indicates the form in which this measurement data is obtained.

CUMULATIVE
This literal defines an increasing counter. TBD
GAUGE
This literal defines a dynamic variable; used when data being measured can vary up or down during the period of measurement. TBD
DISCRETE_EVENT
This literal defines when data related to a particular event are captured every nth event is registered, where n ≥ 1.

STATUS_INSPECTION
This literal defines a mechanism for high frequency samplings of internal counters at predefined rates; the output is an array of values.

DELTA
This literal defines a ??

Editor’s note: Specify the moment when the value is to reset; not applicable to all values.

	CUMULATIVE, GAUGE, DISCRETE_EVENT, STATUS_INSPECTION, DELTA
[image: image4.emf]

	unit
	This property defines the unit by which the measurement is measured. For example: seconds, KBs, rate per second, etc.

Editor’s note: Should try to find a comprehensive list of units and allow the possibility to enhance it.

	String



	condition?
	This property indicates the condition which causes the measurement result data to be updated.
 TBC
If possible, refer to an already existing standard whose property condition is exactly the same as here.


	Any

	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.

Whenever possible, refer here to an already existing standard which defines the measurement in detail.

In case the definition of this measurement conflicts with the referenced definition, the referenced definition takes precedence.


	

	perspective?
	The point of view for the measurement, such as a single user instance or an aggregation.

May be a KPI property only.
	String

	measurementFamily?
	1) This property identifies the measurement family
 (e.g. HHO, RAB, SMS). Note that this family may also be used for measurement administration purpose.


	(Edwin: I will move some examples from the 2nd column to here.)
HHO

RAB

SMS

	measurementKind?
	2) The second item identifies the name of the measurement itself, for which the following rules shall apply:

· The second item of the measurement name can be divided into  <Operation>, <Reason/Result> and <Direction> (and in that order)

· Examples of Operation can be Establishment, Release, and Modification

· Examples of Reason/Result can be Attempt, Failure, Success, Throughput and Volume

· Examples of Direction can be Incoming, Outgoing, Uplink and Downlink

	Operation
- Establishment
- Release
- Modification

Reason/Result
- Attempt
- Failure
- Success
- Throughput
- Volume

Direction
- Incoming
- Outgoing
- Uplink
- Downlink

	measurementSubitem?
	3)  Depending on the measurement type, additional items may be present to specify subcounters (failure causes, traffic classes, min, max, avg, G, U ...). In case of multiple additional items, they are also represented as a dotted sequence of items. When available, the template will describe to which standard it is referring to for these additional items (e.g. cause, traffic class). Otherwise, the additional item semantics must be described in details in the present document. 

Standardised causes will be a number.  This number shall be derived according to which of the following rules applies:

4)  For the standardised causes with numeric values explicitly specified in the reference spefication, the subcounter name will be the number assigned to this cause in this reference specification. 

5)  For the standardised causes without numeric values explicitly specified in the reference spefication, but where the causes are identified, the subcounter name shall be an number from 1 to n mapped in an incremental sequence to each of the specified causes following top down sequence in the order they are identified in the reference specification (e.g. RRC.ConnEstab.1, 1 idenfies the establishment cause “Originating Conversational Call”, see TS 25.331);
6)  For the standardised causes without numeric values explicitly specified in the reference spefication and the causes identified and the causes have been divided into different cause groups, the subcounter should be defined as the form of ‘Cause group’.Cause, where: 
· the subcounter name of ‘Cause group’ shall be an incremental number from 1 to n to identify each cause group specified in a top down sequence following the order they are identified in the reference specification,
· the subcounter name of cause within this cause group shall be an incremental number from 1 to n to identify each cause within the group specified in a top down sequence following the order they are identified within the cause group in the reference specification (e.g. RLM.FailRLSetupIub.2.1, 2.1 indenfies the cause “Transport resource unavailable” in the cause group “Transport Layer Cause”, see TS 25.433). Subcounter ‘Cause group’.sum is permitted to indentify the aggregate of measurement values of all the causes within the cause group (e.g. RLM.FailRLSetupIub.1.sum, 1.sum identifies the aggregate of all the causes within the cause group “Radio Network Layer Cause”, see TS 25.433). 

The non standardised causes should be a string (e.g. RRC.ConnEstab.NoReply).

The set of values issued for a measurement does not depend on the associated collection method (CC, SI, Gauge, DER). For instance, a gauge collected counter does not necessarily provide min, max, average values. 

The vendor-specific UMTS and combined GSM/UMTS measurement names will all begin with the VS prefix. 

In addition, it is recommended that a prefix is added for non-UMTS measurements:

· Q3 for Q3 measurements;

· MIB for IETF measurements (ATM, IP);

· OS for other standards measurements.

The 3GPP standardised measurements name must not commence with the above prefixes.
Examples of valid measurement names are:

· HO.PrepAtt
· SAEB.EstabSucc

· RRC.ConnEstabAtt.Cause
where Cause identifies the failure cause.

Examples of valid measurement names for measurements defined before version 8.3.0 of the present document are:

· VS.HO.InterSGSNReject.NoResource;
· ATM. ATML.IngressCells;

· HHO.SuccOutIntraCell;

· MM.AttachedSubs.Max;

· RAB.EstabAttCS.Conversational;

· RRC.ConnEstab.Cause
where Cause identifies the failure cause.

Abbreviations to be used within measurement types can be found in subclause 3.2 of the present document.


	minimum
maximum
average
G?
U?

	type
	This property identifies the type of the value of the measurement, such as numeric, float.
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	monitoredObjectClassList
	This property indicates the list of <<InformationObjectClass>> names to which this measurement is related.
	Any defined <<InformationObjectClass>>, e.g. UtranCell, SgsnFunction.

	technologyList
	This property indicates the technology domain(s) that this measurement is applicable to.


	Any (Circuit Switched, Packet Switched, Circuite Switch and Packet Switch).
[image: image6.emf]


	algorithm
	This property identifies a step-by-step procedure used to calculate the value of the measurement.

If case a ….
If case b …
If case c …
…

	String

	derivationMethod
	For simple calculations, the method used to calculate the value of a measurement, such as average, minimum, maximum, sum, and so forth.
	String

[image: image7.emf]

	_indicator/measurementGroup

	This property allows to group measurements (i.e., record concept).
	tbd


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).

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

A2
TM Forum Performance Metadata 
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
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A3
Mapping of 3GPP and TM Forum Performance Metadata

This section list all 3GPP and TM Forum defined performance metadata and maps them where possible.
The grey columns show the proposed converged performance metadata.

	3GPP Property name
	TMF Property name
	Converged Property name
	Description
	Legal values

	name
	name
	name
 e.g, ErroredSeconds
	Upper Camel Case.
	String

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

	collectionMethod
	collectionType
	collectionMethodType
	This property indicates the form in which this measurement data is obtained.
CUMULATIVE
This literal defines an increasing counter. TBD
GAUGE
This literal defines a dynamic variable; used when data being measured can vary up or down during the period of measurement. TBD
DISCRETE_EVENT
This literal defines when data related to a particular event are captured every nth event is registered, where n ≥ 1.

STATUS_INSPECTION
This literal defines a mechanism for high frequency samplings of internal counters at predefined rates; the output is an array of values.
DELTA
This literal defines a ??

Editor’s note: Specify the moment when the value is to reset; not applicable to all values.

	CUMULATIVE, GAUGE, DISCRETE_EVENT, STATUS_INSPECTION, DELTA
[image: image9.emf]

	
	indicatorUnit
	unit
	This property defines the unit by which the measurement is measured. For example: seconds, KBs, rate per second, etc.

Editor’s note: Should try to find a comprehensive list of units and allow the possibility to enhance it.

	String



	condition
	
	condition?
	This property indicates the condition which causes the measurement result data to be updated.
 TBC
If possible, refer to an already existing standard whose property condition is exactly the same as here.


	Any

	
	
	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.

Whenever possible, refer here to an already existing standard which defines the measurement in detail.
In case the definition of this measurement conflicts with the referenced definition, the referenced definition takes precedence.

<<<<<<<Stopped here after 21st January conference call >>>>>>

	

	
	perspective
	perspective?
	The point of view for the measurement, such as a single user instance or an aggregation.

May be a KPI property only.
	String

	measurementType
	
	measurementFamily?
	This contains a short form of the measurement name specified in the header, which is used to identify the measurement type in the result files.

The measurement names are dotted sequences of items. The sequence of elements identifying a measurement is organised from the general to the particular.

3) The first item This property identifies the measurement family
 (e.g. HHO, RAB, SMS). Note that this family may also be used for measurement administration purpose.


	(Edwin: I will move some examples from the 2nd column to here.)
HHO

RAB

SMS

	
	
	measurementKind?
	4) The second item identifies the name of the measurement itself, for which the following rules shall apply:

· The second item of the measurement name can be divided into  <Operation>, <Reason/Result> and <Direction> (and in that order)

· Examples of Operation can be Establishment, Release, and Modification

· Examples of Reason/Result can be Attempt, Failure, Success, Throughput and Volume

· Examples of Direction can be Incoming, Outgoing, Uplink and Downlink

	Operation
- Establishment
- Release
- Modification

Reason/Result
- Attempt
- Failure
- Success
- Throughput
- Volume

Direction
- Incoming
- Outgoing
- Uplink
- Downlink

	
	
	measurementSubitem?
	3)  Depending on the measurement type, additional items may be present to specify subcounters (failure causes, traffic classes, min, max, avg, G, U ...). In case of multiple additional items, they are also represented as a dotted sequence of items. When available, the template will describe to which standard it is referring to for these additional items (e.g. cause, traffic class). Otherwise, the additional item semantics must be described in details in the present document. 

Standardised causes will be a number.  This number shall be derived according to which of the following rules applies:

4)  For the standardised causes with numeric values explicitly specified in the reference spefication, the subcounter name will be the number assigned to this cause in this reference specification. 

5)  For the standardised causes without numeric values explicitly specified in the reference spefication, but where the causes are identified, the subcounter name shall be an number from 1 to n mapped in an incremental sequence to each of the specified causes following top down sequence in the order they are identified in the reference specification (e.g. RRC.ConnEstab.1, 1 idenfies the establishment cause “Originating Conversational Call”, see TS 25.331);
6)  For the standardised causes without numeric values explicitly specified in the reference spefication and the causes identified and the causes have been divided into different cause groups, the subcounter should be defined as the form of ‘Cause group’.Cause, where: 
· the subcounter name of ‘Cause group’ shall be an incremental number from 1 to n to identify each cause group specified in a top down sequence following the order they are identified in the reference specification,
· the subcounter name of cause within this cause group shall be an incremental number from 1 to n to identify each cause within the group specified in a top down sequence following the order they are identified within the cause group in the reference specification (e.g. RLM.FailRLSetupIub.2.1, 2.1 indenfies the cause “Transport resource unavailable” in the cause group “Transport Layer Cause”, see TS 25.433). Subcounter ‘Cause group’.sum is permitted to indentify the aggregate of measurement values of all the causes within the cause group (e.g. RLM.FailRLSetupIub.1.sum, 1.sum identifies the aggregate of all the causes within the cause group “Radio Network Layer Cause”, see TS 25.433). 

The non standardised causes should be a string (e.g. RRC.ConnEstab.NoReply).

The set of values issued for a measurement does not depend on the associated collection method (CC, SI, Gauge, DER). For instance, a gauge collected counter does not necessarily provide min, max, average values. 

The vendor-specific UMTS and combined GSM/UMTS measurement names will all begin with the VS prefix. 

In addition, it is recommended that a prefix is added for non-UMTS measurements:

· Q3 for Q3 measurements;

· MIB for IETF measurements (ATM, IP);

· OS for other standards measurements.

The 3GPP standardised measurements name must not commence with the above prefixes.
Examples of valid measurement names are:

· HO.PrepAtt
· SAEB.EstabSucc

· RRC.ConnEstabAtt.Cause
where Cause identifies the failure cause.

Examples of valid measurement names for measurements defined before version 8.3.0 of the present document are:

· VS.HO.InterSGSNReject.NoResource;
· ATM. ATML.IngressCells;

· HHO.SuccOutIntraCell;

· MM.AttachedSubs.Max;

· RAB.EstabAttCS.Conversational;

· RRC.ConnEstab.Cause
where Cause identifies the failure cause.

Abbreviations to be used within measurement types can be found in subclause 3.2 of the present document.


	minimum
maximum
average
G?
U?

	
	indicatorType
	type
	This property identifies the type of the value of the measurement, such as numeric, float.
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	measurement ObjectClass
	Relationship to monitored objects
	monitoredObjectClassList
	This property indicates the list of <<InformationObjectClass>> names to which this measurement is related.
	Any defined <<InformationObjectClass>>, e.g. UtranCell, SgsnFunction.

	switchingTechnology
	indicatorCategory
	technologyList

	This property indicates the technology domain(s) that this measurement is applicable to.


	Any (Circuit Switched, Packet Switched, Circuite Switch and Packet Switch).
[image: image11.emf]


	generation
	
	generation?
	
	

	purpose
	
	purpose?
	
	

	logicalFormulaDefinition

physicalFormulaDefinition
	derivationAlgorithm
	algorithm
	This property identifies a step-by-step procedure used to calculate the value of the measurement.

If case a ….
If case b …
If case c …
…

	String

	
	derivationMethod
	derivationMethod
	For simple calculations, the method used to calculate the value of a measurement, such as average, minimum, maximum, sum, and so forth.
	String

[image: image12.emf]


The Indicator/Measurement needs to be related to other object classes in the model. Note that this information may not be seen as indicator/measurement properties.

	3GPP Property name
	TMF Property name
	Converged Property name
	Description
	Legal values

	
	Relationship to monitored object class
	_monitoredObject

	This property …
	«InformationObjectClass» MonitoredObject

passedById (same as DN)

	
	Relationship to indicator/measurement group
	_indicator/measurementGroup

	This property allows to group measurements (i.e., record concept).
	
tbd

	
	Relationship to indicator/measurement category
	_indicator/measurementCategory

	This property allows to group measurements (i.e., family concept).

<<<<<Stopped here after 13th February f2f meeting Madrid >>>>

	«InformationObjectClass» Indicator/MeasurementCategory
passedById (same as DN)

	
	Relationship to production job
	_productionJob
	This property …
	«InformationObjectClass» ProductionJob
passedById (same as DN)

	
	Relationship to collection job
	_collectionJob
	This property …
	«InformationObjectClass» CollectionJob
passedById (same as DN)


A4
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.
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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: image14.emf]
Figure 2: Errored Second JWG Measurement Definition




( 3GPP is a trade mark of ETSI





�Is a  property defined in “name style” clause


�Not clear


�This should be clarified; is it a finite list of values?


�May be similar to the group relationship in TM Forum.


�May be similar to the family construct from 3GPP.


�Is a  property defined in “name style” clause


�Not clear


�This should be clarified; is it a finite list of values?


�May be similar to the group relationship in TM Forum.


�Same as Category in the relationships table.


�Same as monitoredObjectClassList.


�May be similar to the family construct from 3GPP.


�Same as technologyList in the properties.


�Needs to be updated.
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