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[bookmark: _Toc437870329]Objective
[bookmark: _Toc437869816]The objective of this contribution is to describes the concept, terms and types of PM data retrieval type, which may be leveraged for specifying PM Data File format / streaming formats.
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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: _Toc437870331]Introduction (PM Measurement Data Life Cycle Concepts) 
The following figure illustrates various steps that the PM data goes through ofrm the time it is identified for collection to the time it is retrieved by the consuming entity . 
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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 
Corresponding to the above 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



[bookmark: _GoBack]Figure 2 Different Retrieval Types of PM data

[bookmark: _Toc437870332]Retrieval Type: Integer  
This is the most common retrieval type and is valid for all the Collection Types depending on the 
[bookmark: _Toc437870333]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 . Also KPI values ( computed using multiple measurements of any of the Collection Type ) may have real values.The retrieval type is a single real number.
[bookmark: _Toc437870334]Retrieval Type: Vector
The following extracts from ref 2 illustrate motivation for a Vector Retrieval  type. This Retrieval  Type is more of convenience than essential as  it is possible to identify and extract same PM information using existing  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 3 Example: Collection Types Vector
The above diagram depicts the three counters ERAB.EstabInitAttNbr.QCI, ERAB.EstabInitSuccNbr.QCI and ERAB.EstabInitFailNbr.Cause 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.
[bookmark: _Toc437870335]Retrieval Type: Bag
This Retrieval Type can be used where multiple values are collected in no particular order and number of such values are not fixed. Currently Collection Types DER and SI reduce such data to single numbers through different statistical means. It might be useful to provide raw data as it is collected to the next level management entity. 
The following figure depicts Successful Call setups, where each setup can take different period of time and there is no limit on how many Call setups will occur in a given period of time 
[image: ] 
Figure 4 Example: Collection Types Bag

In cases like above it is not possible to provide the information using other retrieval types as individual Call setups are not identifiable across the interface. 
Note:- While it is possible apply multiple statistical functions on this data ( eg., MinTime, MaxTime, Standard Deviation, Average ) , due to limitations of processing environment it may not be possible to enforce more than one of the statistics function and the data. This retrieval type can be very useful in IOT scenarios where inputs form many independent micro devices may need to be transmitted and processed.
[bookmark: _Toc437870336]PM File Format
[bookmark: _Toc437870337]Principles 
The following principles are used in specifying the PM File Format to be used for retrieval of PM data.
4.1.1 [bookmark: _Toc437870338]Implementation Technology Independence
4.1.2 [bookmark: _Toc437870339] 
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3GPP TS 32.40X 
[bookmark: _Ref373412590][bookmark: _Toc403402716][bookmark: _Toc437870342]A2	TM Forum/ MTOSI File Format 
TM Forum 
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