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Objective
The objective of this contribution is to list various PM Data Collection Types and provide examples and depict the same to further understanding. The basis for the list and description and sample depictions are basically from 3GPP 32.4XX series.   By this it is envisaged that it will be possible to provide better definition for the collection types. 
Also two more Collection Types are suggested for discussion.   
Further analysis of the Collection Types indicates the need for defining a Data Retrieval Type. The Collection Types can be associated with one or more Retrieval Types. As the Collection Type and the subsequently applied function forms a basis for processing and analysis of PM data, the Retrieval/Extraction DataType influences the specification of PM data retrieval interface. 

References
Following is a list of references:
1. S5eCPM0103, PM2: Meta definitions for Measurements and KPIs V0.7
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
  
Detailed Proposal
Introduction 
The following figure illustrates various steps that the PM data goes through form the time it is monitored to retrieval . 
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Figure 1 Collection and Retrieval of PM data

As shown in the Performance data is collected /observed based on the defined Data Collection Type  ( Cumulative Counters are most heavily used ) . To this observed value based on how he PM Performance Indicator has been defined a specific function is applied like Sum, Mean, accumulation etc., this results in one more instances of particular data type (Data Retrieval Type). This information is then retrieved using different transfer mechanisms like File Transfer (the most popular). The retrieval can be further standardized by specifying format in which multiple data points can be retrieved using File formats , data structures etc.
Reference 1 provides a list of PM data Collection Types and definitions for the same. Following is a list of the types and their descriptions. Subsequent sections depict these collection types. The examples are mostly taken from Ref 2.
		PM Data Collection Types
	Description
	Section

	COUNTER
	As per Ref 1 This literal defines an increasing value  associated with some measurement event being counted
	3.1

	CUMULATIVE
	As per Ref 1 This literal defines an increasing value  associated with some measurement event being counted which is reset at end beginning of every granularity period 
	3.1

	GAUGE
	As per Ref 1 This literal defines a dynamic variable; used when data being measured can vary up or down during the period of measurement. This may be reset at beginning of each granularity period

	3.1

	DISCRETE_EVENT
	As per Ref 1 This literal defines when data related to a particular event are captured every nth event is registered, where n ≥ 1
	3.2

	STATUS_INSPECTION
	As per Ref 1 This literal defines a mechanism for high frequency samplings of internal counters at predefined rates;
	3.3

	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.
	3.4

	LIST
	A bag of values in no specific order. The specified measurements are independent discrete values. 
	3.5


Table 1 PM Data Collection Types



Corresponding to the above The last two proposed Collection Types ( VECTOR and LIST) are multi-value  unlike other Collection Types, the following Data Retrieval Types are proposed. . 
	PM Data Retrieval Types
	Description

	INTEGER
	A single integer is retrieved per instance of Collection Type 

	REAL
	A single Real number is retrieved per instance of Collection Type.

	VECTOR
	A set of ordered values, signifying certain Collection Type results. The number of values is fixed, and each value is uniquely identifiable. The order is known to the producer and consumer. All the values are either Integers or Real Numbers based on the Collection Type

	BAG
	A bag of values in no specific order. The specified measurements are independent discrete values. All the values are either Integers or Real Numbers based on the Collection Type



 Collection Types: Counters and , Cumulative Counters and Gauges 
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
Figure 1 Example : Collection Types Counter, Cumulative Counter and Gauge
The CC and Counter Collection types are retrieved as single integers.

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.
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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.
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
Figure 2 Example : 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.   
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) 
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Figure 5 Example : Collection Types Status Inspection
Figure 3 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 .values.
Retrieval Type: Integer
This is the most common retrieval type and is valid for all the Collection Types depending on the conclusive output of a collection Type. The retrieval type is a single integer
Retrieval Type: Real Number 
This retrieval type is valid for all Collection Types other than Counter and Cumulative Counter. This also depends on the output value of Collection Types . The retrieval type is a single real number.
Retrieval Type: Vector
The following extracts from ref 2 illustrate motivation for a Vector Retrieval collection type. This Retrieval Collection Type is more of convenience than essential as (i.e it is possible to identify and extract same PM information using existing Collection the previous two Types.
4.2.1.2 Number of initial E-RABs attempted to setup
This measurement provides the number of initial E-RABs attempted to setup. The measurement is split into subcounters per E-RAB QoS level (QCI).
CC
On receipt by the eNodeB/RN of an INITIAL CONTEXT SETUP REQUEST message, each requested E-RAB in the message is added to the relevant measurement per QCI, the possible QCIs are included in TS 36.413 [9]. The sum of all supported per QCI measurements shall equal the total number of E-RABs attempted to setup. In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
Each measurement is an integer value. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.
The measurement name has the form ERAB.EstabInitAttNbr.QCI
where QCI identifies the E-RAB level quality of service class.

4.2.1.2	Number of initial E-RABs successfully established
This measurement provides the number of initial E-RABs successfully established. The measurement is split into subcounters per E-RAB QoS level (QCI).
CC
On transmission by the eNodeB/RN of an INITIAL CONTEXT SETUP RESPONSE message, each E-RAB successfully established is added to the relevant measurement per QCI, the possible QCIs are included in TS 36.413 [9]. The sum of all supported per QCI measurements shall equal the total number of E-RABs successfully setup. In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
Each measurement is an integer value. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.
The measurement name has the form ERAB.EstabInitSuccNbr.QCI
where QCI identifies the E-RAB level quality of service class.
EUtranCellFDD
EUtranCellTDD
Valid for packet switched traffic
EPS

4.2.1.3	Number of initial E-RABs failed to setup
This measurement provides the number of initial E-RABs failed to setup. The measurement is split into subcounters per failure cause.
CC
On transmission by the eNodeB/RN of an INITIAL CONTEXT SETUP RESPONSE, or INITIAL CONTEXT SETUP FAILURE message, each E-RAB failed to establish is added to the relevant measurement per cause, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of E-RABs failed to setup. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.
The measurement name has the form ERAB.EstabInitFailNbr.Cause
where Cause identifies the cause resulting in the initial E-RAB setup failure.
EUtranCellFDD
EUtranCellTDD
Valid for packet switched traffic
EPS

The following chart provides an example of the above three EUtran counters related E-RAB setup ( the values may not be realistic)..
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Figure 6 Example : Collection Types Vector
  Figure 3 Example : Collection Types Vector  
The above diagram depicts the three counters ERAB.EstabInitAttNbr.QCI, ERAB.EstabInitSuccNbr.QCI and ERAB.EstabInitFailNbr.Cause Code . Code. The last Counter is  a summation counter , rather than a raw counter. Due to this it is not possible for example to what was the major reason for failures corresponding to a specific QCI. (This may not be the best example). By using a vector counter it is possible to show specific values corresponding to each QCI. The number and order of QCI is fixed.
It is possible to express the individual values by having a counter like “ERAB.EstabInitFailNbr.QCI.Cause Code” but is cumbersome.

Retrieval Type: BagList 
A Baglist collection type can be a composition bag of values in any order . These values are not uniquely identifiable also the number of values is not known and not limited.. Fig 2 depicts such a list. It is not possible to transfer such values using current Collection Types.
The performance metric listCallSetUpDurations contains a serieslist of values,  eachwhere each value indicates the duration for setting up the call. The list is not limited; also it is not possible to identify specific duration values.
Statistical math functions like Mean, Max, Min, Standard Deviation / Variance might be used instead. However even with multiple of these there can be loss of information. Also the producer should have the ability to compute and provide resultant value, which may not be possible in simple devices.

Recommendation
It is proposed to redefine different collection types and data retrieval types  and possibly include some of the examples in PM2.
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