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1
Decision/action requested

This document provides background information for Change Request 49 for 32.425.
SA5 is requested to discuss this document in conjunction with the Change Request
2
References

[1]
S5-103253 Addition of measurements for radio coverage, radio/transport/hardware resource utilization, handover triggering, RACH performance
[2]
S5-102422 Managing RACH optimization
 3
Introduction
Change Request S5-103253 [1] was noted in SA5 #74. As part of this Change Request, the following new measurement was proposed…
4.5.5.2
Distribution of RACH preambles sent

a) This measurement provides the distribution of number of RACH preambles sent by the UE as reported by the UEs inside the UEInformationResponse message

b) CC

c) This measurement is obtained by incrementing the measurement bin corresponding to the value of IE numberOfPreamblesSent ([8] clause 6.2.1) reported by UE inside UEInformationResponse message. The measurement is incremented each time a UEInformationResponse message continaing rachReport-r9 IE is received.

d) Each measurement is an integer value.

e) RRU.RachPreambleDist.BinX

where BinX represents the bin .
Note: Number of bins and the range for each bin is left to implementation.
f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
This measurement represents important information for managing a network, but the proposed encoding of the information is too simplistic and is wasteful of bandwidth.

The proposed encoding contains multiple integers. The number of integers is left to implementation, but is directly related to the number of access attempts. The number of attempts may be up to 200 (numberOfPreamblesSent-r9 INTEGER(1..200) in TS 36.331). For a network of 50000 cells, this could add 200 new counters per cell, which could equate to 10000000 new counters per network.
This document proposes that a more sophisticated encoding scheme could be used, where the eNB extracts the useful information from the data and only sends this useful information to the Management System.
4
Proposal

It is proposed that the most important information should be extracted form the data. As far as the Management System is concerned, the most important question to be answered is “What are the characteristics of this cell?”.
To illustrate how the characteristics of the cell can be extracted from the data, below are example graphs of the distribution of numberOfPreamblesSent for 3 network types.

These example network types are

· A well-performing cell, where a majority of UEs gain access after a small number of attempts.

· A badly-performing cell, where a majority of UEs gain access after a large number of attempts.

· A cell with bad experience for some users, where some UEs gain access after a small number of attempts, but a significant number of UEs gain access after a large number of attempts.

In these graphs, the data is shown as a distribution function (dark red) which shows the number of instances of each value of numberOfPreamblesSent. The data is also shown as a cumulative distribution function (blue) which shows the percentage probability of successful access after sending a number of preambles.

[image: image1.emf]Example of well-performing cell
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[image: image2.emf]Example of badly-performing cell
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[image: image3.emf]Example of cell with bad experience for some users
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The characteristic of the network is visible from the shape of the graph, not from the individual data elements. Therefore, it is wasteful to send all the data elements to the Management System. It would be sufficient to send just enough data to communicate the shape of the graph to the Management System.

To represent the shape of the first two networks, it would be sufficient to just send the mean and the variance of the distribution function. This would be enough to describe the characteristics of the cell. However, this would not be sufficient for the third type of cell. In the third type of cell, there are two peaks, one for the well-served users, and another for the badly-served users.
Therefore, it is proposed to encode enough data points to describe the shape of the graph. The proposed solution is to encode 4 data points on the cumulative distribution function. Because the 2 end points can be assumed (0% success after 0 attempts, and 100% success after infinite attempts), this gives a total of 6 data points along the curve of the graph.

To be consistent with the definition of rachOptAccessProbability in S5-103345, it is proposed that the measurement should contain the 4 values of numberOfPreamblesSent which correspond to the following 4 values on the Y-axis…

25%, 50%, 75%, 90%

Therefore, it is proposed that the following 4 new gauge values should be sufficient to describe the characteristics of a cell regarding response to access attempts…

· RRU.RachPreambleSent.25Perc

· RRU.RachPreambleSent.50Perc

· RRU.RachPreambleSent.75Perc

· RRU.RachPreambleSent.90Perc

To illustrate with examples, the 3 examples at the beginning of this document are encoded with this scheme.
	RRU.RachPreambleSent.25Perc = 5
RRU.RachPreambleSent.50Perc = 7
RRU.RachPreambleSent.75Perc = 13
RRU.RachPreambleSent.90Perc = 19
	[image: image4.emf]Example of well-performing cell
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	RRU.RachPreambleSent.25Perc = 18

RRU.RachPreambleSent.50Perc = 21

RRU.RachPreambleSent.75Perc = 23

RRU.RachPreambleSent.90Perc = 25
	[image: image5.emf]Example of badly-performing cell
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	RRU.RachPreambleSent.25Perc = 5

RRU.RachPreambleSent.50Perc = 13

RRU.RachPreambleSent.75Perc = 25

RRU.RachPreambleSent.90Perc = 27
	[image: image6.emf]Example of cell with bad experience for some users
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The advantages of this proposal are

1. The characteristics of the cell may be described using 4 integers, instead of  a variable number of integers, possibly up to 200 integers per cell. This reduces the bandwidth, processing, and storage load.

2. The characteristics of the cell may be compared directly to the targets which are defined for the RACH Optimization function. The IRP Manager may set the targets for the number of access attempts needed to achieve success ratios of 25, 50, 75, and 90 percent. The RACH Optimization function may read the proposed 4 new gauge counters directly to check compliance to the targets. This will reduce the complexity of the  RACH Optimization function.

The disadvantages of this proposal are

1. Some detailed information is lost. The resulting estimated graph is only an approximation of the original graph, therefore some complexities of the graph are lost. The resulting estimated graph is only useful to characterize the behaviour of the cell, and may not be useful for more detailed analysis. To counter this disadvantage, even if the detailed numberOfPreamblesSent counters were available, these cannot help to find the cause of the fault. Other features such as MDT should be used for detailed analysis of the fault.
In a similar manner, this encoding scheme may be used to provide a measurement of the RACH Access Delay. As described in S5-102422 [2], the time that a UE takes to send a certain number of preambles may be estimated. Therefore the above 4 gauge values may also be expressed as

· RRU.RachAccessDelay.25Perc

· RRU.RachAccessDelay.50Perc

· RRU.RachAccessDelay.75Perc

· RRU.RachAccessDelay.90Perc

to correspond to the Access Delay targets which are defined for the RACH Optimization function. The IRP Manager may set the targets for the time allowed to achieve success ratios of 25, 50, 75, and 90 percent. The RACH Optimization function may read the proposed 4 new gauge counters directly to check compliance to the targets.







































































































































