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[bookmark: _Toc437872940]Objective
The objective of this contribution is to be an addendum to PM2: "Metadefinitions for Measurements and KPIs”. This document provides in-depth definition, description, enumeration and examples of various terms and concepts used in PM2 document.  .  This document is synchronized with specific version of referenced PM2 document.  
[bookmark: _Toc437872941]References
1.  PM2: Meta definitions for Measurements and KPIs V0.18
2. 3GPP TSG 32.425 Telecommunication management; Performance Measurement (PM) ; Evolved Universal Terrestrial Radio Access Network (E-UTRAN)
3. 3GPP TSG 32.426 Telecommunication management; Performance Measurement (PM) ; Evolved Packet Core (EPC) Network
4. 3GPP TSG 12.04 Technical Specification Group Services and System Aspects; Performance data measurements
5. 3GPP TS 32.404 V9.0.0 (2009-12) Technical Specification; Telecommunication management; Performance Management (PM); Performance measurements - Definitions and template
  
[bookmark: _Toc437872942]Introduction 
This document provides detailed information of terms and concepts used in PM2 document. Each section maps to a specific section in PM2 where further description is indicated.
[bookmark: _Toc437872943] Description of Definitions 
[bookmark: _GoBack]This section maps to the section 3.1 of PM2.In this section definitions provided for the terms in section 3.1 of PM2 are further elaborated and augmented with an example in order to eliminate any ambiguity in interpretation of the same . The term Recording Interval which is used in section 5,  Counter::collectionMethodType , GAUGE is also explained.
[bookmark: _Toc437872944]Granularity periodPeriod
The time interval between two successive gatherings of measurement data. This indicates the precision (in time scale) of the measurement data. 
[bookmark: _Toc437872945]Recording Interval 
The time period during which the measurement data is collected recordedwithin the NE. The length of a recording interval will be a multiple of the granularity period. More specifically Aa recording interval spans across consecutive granularities during which measurement is actively carried out.
[bookmark: _Toc437872946]Reporting Period
The time interval between two successive indications about availability of new sets of measurement data. The indication may be through a notification between producer and consumer. The length of a reporting period will be a multiple of the granularity period. There may be multiple Reporting Periods within a Recording Interval.
This is used typically when the measurement data is collected by the Consumer through File Transfer Protocol. This is a property of the Measurement Job however it has dependency on granularity period. This constrains the response time of the consuming application.
[bookmark: _Toc437872947]Example of Granularity/Reporting Period and Recording Interval
The following example illustrates the differences and relation between the above three terms. 
The Counter  Performance Indicator “RRC.ConnEstabAtt.Sum” (Sum of Attempted RRC connection establishments) is being measured over a period of time say 60 seconds. Within this 60 seconds period every access attempt by UE( User Equipment)s (by sending accessAttempt message) to a specific eNodeB results in an increment in the value of the Counter which was set to zero at the beginning of the 60 second period performance Indicator. There is no information maintained as to the  time at which these messages arrived within the 60 second window. This 60 second window is the Ggranularity Period.
The above Let the recording of measurement of this counter is be carried out for a duration of 15 minutes, at the termination of which 15 instances of Counter values corresponding to Counter “RRC.ConnEstabAtt.Sum”  are available. The Producer of the above measurement recording makes it available to the consumer after end of 15 minutes ( which is the Reporting Period) , or it creates 4 such recordings of 15 minutes each and makes 4 recordings available at the end of 1 hour ( in which case Reporting Period is 1 hour).  
These values may be put together in a file and notification issued (implicitly/explicitly) about availability of this information. Then 15 minutes is the Recording Period.  It is also possible that multiple such files are created (say 4 such files) and then it is made ready for collection by means of sending a notification, then the Recording Period is 1 hour.  In the both the above cases File Interval is 15 minutes.
Let us say that measurement job associated with the measurement of the above performance Indicator is scheduled to run every day between 7A.M to 10 A.M and 4P.M to 9P.M. Then the interval 7A.M to 10 A.M is a Recording Interval. Similarly the time interval 4P.M to 9P.M is another Recording Interval.  Note that the Recording interval is not a repeating time interval ( period) .
[bookmark: _Toc437872948]PM Data Collection Types 
Reference 1 provides a list of PM data Collection Types and definitions for the same. Subsequent sections depict these collection types. The examples are mostly taken from Ref 2.
[bookmark: _Toc437872949]Collection Type: Counter
The following figure depicts the above 3 types of counters. However a number of type’s terms Counters and Cumulative Counters are interchangeably used. For example the 3GPP specifies CC (Cumulative Counter) and does not Specify Counters.
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Figure 2Example : Collection Types Counter and, Cumulative Counter
The CC and Counter Collection types are retrieved as single integers.

[bookmark: _Toc437872950]Collection Type: Gauge Counter
A Gauge type of collection type collects information about dynamically varying measurement, which can vary in either direction with time. It is reset on every granularity.
[image: ]
Figure 3 Example : Gauge Counter
In the above figure the Gauge collection is tracking the variable “Number of Active Sessions”, which is varying over time. Typically the Guage is retieved as Maximum or Minimum of observed value and as a single integer.
[bookmark: _Toc437872951]Collection Type: Discrete Event Register
The following extract form ref 4 illustrates DER Collection Type
4.2.3	Dedicated bearer set-up time by MME (Mean)
a)	The measurement provides the valid time per dedicated bearer set-up procedure by MME, (unit: second).
b)	DER (n=1)
c)	This measurement is obtained by accumulating the time intervals for every successful dedicated bearer setup by MME between the transmission by the MME of a "ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST" and the corresponding "ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT" message receipt by the MME the over a granularity period using DER. If the dedicated bearer setup procedure is beyond one granularity period, only the set-up time for procedures whose message “ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT” is received in the granularity period can be accumulated.  The end value of this time will then be divided by the number of successful dedicated bearer set-up procedures in the granularity period to give the arithmetic mean, the accumulator shall be reinitialised at the beginning of each granularity period.
d)	A single integer value
e)	SM.EstabActDedicatedEpsBearerTimeMean
f)	MMEFunction
g)	Valid for packet switching
h)	EPS

The following extract form ref 4 illustrates DER Collection Type  
B.3.1.25	Mean time to provide the CALL SETUP service
A.	This measurement provides the arithmetic mean of the time to provide the CALL SETUP service to a requesting MS.
B.	DER.
C.	This measurement is obtained by accumulating the time intervals between "SETUP" and the corresponding "ASSIGNMENT COMPLETE" messages over a granularity period using DER. This end value of the time will then be divided by the number of call set-ups observed in the granularity period to give the arithmetic mean (3GPP TS 04.08 [2], 3GPP TS 08.08 [5]).
D.	meanTimeToCallSetupService.
E.	A single real value.
F.	MSC Measurement Function.
G.	Valid for circuit switching.

The following figure depicts possible DER counters.
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Figure 4 Collection Types Discrete Event Register and List
The above example shows different durations between CALL SETUP Event and ASSIGNMENT COMPLETE Event measured during a time interval. Each of these are independent values. The Producing application needs to keep track of these events as well as subsequently compute.   
[bookmark: _Toc437872952]Collection Type: Status Inspection
The following extract from ref 3 illustrates an SI Collection Type.
4.2.1	Number of dedicated EPS bearers in active mode (Mean)
a)	This measurement provides the mean number of dedicated EPS bearers.
b)	SI
c)	The measurement is obtained by sampling at a pre-defined interval, the number of dedicated EPS bearer established by MME in active mode and then taking the arithmetic mean.
d)	A single integer value
e)	SM.MeanNbrActDedicatedBearer
f)	MMEFunction
g)	Valid for packet switching
h)	EPS

4.2.2	Number of dedicated EPS bearers in active mode (Maximum)
a)	This measurement provides the maximum number of dedicated EPS bearers in active mode.
b)	SI
c)	The measurement is obtained by sampling at a pre-defined interval, the number of dedicated EPS bearer established by MME in active mode and then taking the.maximum
d)	A single integer value
e)	SM.MaxNbrActDedicatedBearer
f)	MMEFunction
g)	Valid for packet switching
h)	EPS

The following diagram depicts the above performance metric. (The values used in the sample may not be realistic) 
[image: ]
Figure 5 Example : Collection Types Status Inspection
This Collection Types enables measuring of a continuously changing performance metric. The metric is computed by taking samples at a certain predetermined frequency and statistical computation is carried out. In the above Session Management performance metrics example the number of dedicated EPS bearers in active mode are sampled every minute over an interval of 1 hour . These set of values are then used compute Mean, Max, Min values.
[bookmark: _Toc437872953]Collection Type: Formulas 
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[bookmark: _Toc403402714][bookmark: _Toc437872954]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: _Toc403402715][bookmark: _Toc437872955]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:
1. Measurement Name 
1. Description
1. Collection Method
1. Condition (when/how is it generated)
1. Measurement Value + Unit 
1. Measurement Type (short name)
1. Measurement Object Instance 
1. Switching Technology
1. Radio Technology (?)
The following properties are used for KPIs:
1. Long Name
1. Description
1. Logical Formula Definition
1. Physical Formula Definition
1. Measurement names used for the KPI
1. KPI Object
1. KPI category
1. Unit of the KPI
1. Type of the KPI (Mean, Ratio, Cum)
1. Remark
[bookmark: _Ref373412590][bookmark: _Toc403402716][bookmark: _Toc437872956]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):
1. ID
1. Name
1. Description
1. Perspective
1. IndicatorCategory
1. Indicator Type
1. derivarionAlgorithm
1. derivationMethod
1. CollectionType
1. IndicatorUnit
An Indicator Specification can be attached to:
1. A monitored object
1. A counter group
1. A Counter category
1. 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:
1. getSupportedObjectClasses
1. getSupportedObjects
1. getSupportedIndicatorGroups
1. getSupportedIndicators
1. getSupportedTransport
1. getSupportedFileFormat
1. getCommonIndicatorGroupsGranularities
1. getCommonIndicatorsGranularities
[image: ]
[bookmark: _Toc435333707][bookmark: _Toc437872957]Annex B (informative): Contributors
The following people have contributed to this specification:
Vinay Devadatta, WIPRO (TM Forum)
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Christian Toche, Huawei Technologies (3GPP, rapporteur)
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