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In This Manual

CellOpt AFP 2.5 User Guide

This preface describes the CellOpt AFP User Guide, not the
software itself, which has an overview in the “Introduction”.

Who needs this guide

The CellOpt AFP User Guide has been written to help everybody
involved in the planning of frequencies for a mobile
telecommunications network. It tells you exactly what CellOpt
AFP is and what it does and then goes on to tell you how to use
it to produce the best possible set of frequencies and color code
for any given network.

e Ifyou are a cell planner or an optimization engineer you will
find all you need to produce an implementation-ready set of
frequencies and color codes, including detailed instructions
on using CellOpt AFP as well as help in making engineering
choices.

e If you are more concerned with management, you should at
least read the “Introduction” of the guide, as it will give you
an insight into the way CellOpt AFP works and help you
make decisions about the larger-scale planning of your
network.

e If you are a systems administrator concerned with the
installation and maintenance of the software, full
instructions are given for all the platforms available (the
chapter on “System administration”) and the appendix on
“Input and Output Formats” will enable you to help the cell
planners and optimization engineers.

Before you start

Agilent Technologies has produced CellOpt AFP for trained
cellular network planners, and the CellOpt AFP User Guide
expects you to be familiar with cellular communications and the
associated terminology, as well as with planning and optimizing
cellular networks.

You do not need any special computer knowledge to be able to
use CellOpt AFP - this guide tells you all you need to use it to its
best advantage. You should however, be comfortable with the
user interface of your particular operating system (Windows or
Unix) so that you can start the program from your desktop or
command prompt. See the “Conventions used in this guide” on
page v, for further information.

About this guide

After the Table of Contents, which follows this Preface, the
guide contains the following chapters and appendices:



Introduction

This chapter provides an overview of what CellOpt AFP is, why
it is such an enormous improvement on all earlier methods,
describes how it fits in to the broader cell planning task and
introduces you to Agilent Technologies, the company which
produces it.

System administration

This chapter explains how to set up and maintain the hardware
and software necessary to run CellOpt AFP, making its input
data available for processing and its output data accessible to
and readable to the software needed to carry on the
implementation of the plan.

Using CellOpt AFP

This chapter lists the standard sequence of events during a
CellOpt AFP session, from starting the application, loading and
processing data to saving data and closing down the
application. For some tasks, this chapter has all the information
you need, but for more complicated ones there are references to
parts of the Guide where you can find the instructions and
explanations you need.

Modelling

This chapter gives you an overview of the way in which CellOpt
AFP visualizes and displays the network, enabling you to build
and alter the network itself, grouping carriers and setting and
altering the rules which the optimizer will later use to assign
the best possible frequency and color code plan. This chapter
also introduces the more detailed instructions in the following
four Modeling chapters.

Modelling the spectrum

This chapter tells you how to see and change the frequencies
and the color codes available to the whole network. You can also
see and alter lists of these which are available but would incur
penalties if assigned to carriers — these are called illegal in
CellOpt AFP. Then there are forbidden frequencies and color
codes.

Modelling the network

This chapter shows you how to see details about the sites,
sectors and carriers modeled in the physical network and gives
you instructions on changing the physical model.

Modelling categories and layers

This chapter describes the CellOpt AFP method of grouping
carriers by their different attributes (categories) and the values
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of those attributes (layers). It enables you to see, create and
modify carrier categories and layers within each of them.

Modeling penalties

This chapter tells you how to see and change the way in which
CellOpt AFP applies penalty values to planning rules. Penalties
govern the way in which the optimizer will prioritize your
planning criteria by calculating the CellOpt Quality Index (CQI)
for a given plan and thus be able to discriminate between the
quality and efficiency of different plans.

Optimizing

This chapter explains how to run the CellOpt AFP optimizer,
which continuously generates new plans for the network,
working out the quality of each and retaining the best for
implementation while still trying to find an even better one.

Analyzing and reporting

This chapter tells you how to generate, see and save reports
offered by CellOpt AFP to analyze the results produced by the
optimizer.

Glossary

This appendix contains an alphabetical list of all the technical
terms used in the CellOpt AFP User Guide and gives a brief
definition of each.

Input and output formats

CellOpt AFP can read input data and write output data in
several formats. This appendix gives examples of all these
formats as a quick reference to help you with interpreting and
reusing the data.

Conventions used in this guide

Messages from the computer (error messages, for example)
appear in Couri er font.

Words and phrases which have definitions in the Glossary
appear in italics on their first appearance in each chapter.

“Press Enter” means “Press the Enter, Carriage Return or [
key.”

“Press X” means “Press the X key on your keyboard.” You do not
have to press Enter as well.

“Enter XYZ” means “Press X, then Y, then Z and then press
Enter.”

“Press Alt + X” means “Hold down Alt and press X.”



Vi

“Click on something” means “Move the mouse cursor to the
place given in the instruction and click the left mouse button
once.” Note that some user interfaces allow you to transpose the
mouse buttons, but these instructions assume you have not
done so.

“Right-click on something” means “Move the mouse cursor to
the place given in the instruction and click the right mouse
button once.”

“Double-click on something” means “Move the mouse cursor to
the place given in the instruction and click the left mouse
button twice, quickly.” Some user interfaces allow you to define
the time between the two clicks.

CellOpt AFP 2.5 User Guide
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This chapter introduces you to the CellOpt AFP software and its
features.

Frequency planning, already a complex issue, is becoming more
complex as demands on spectrum increase. This increase stems
from:

¢ A greater number of operators in the market

¢ A greater number of innovative uses to which operators have
to devote scarce frequency allocation.

¢ Good frequency planning is therefore a vital competitive tool,
improving quality of service and providing the technical
justification for deferring major infrastructure investments.
Conversely, poor frequency planning leads to high
dropped-call rates, poor handover performance and a less
than optimal use of radio features. The business implications
of these failings need no underlining.

Agilent Technologies -
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Managing information or automating decisions?

As any network operator knows, frequency planning has always
been a time-consuming and frustrating task. The RF design
software tool market is a crowded place, with each solution
offering the planner something of real value.

Most RF design software tools focus primarily on managing and
displaying information that results from decisions made by the
planner. CellOpt AFP is different. It makes the decisions

automatically, rather than relying on the planner to make them.

Although earlier tools support some sort of automated
decision-making, they tend to be weak, because their proposed
decisions contain many obvious errors to be identified,
analyzed and adjusted by frequency planning staff. Costly
personnel waste time on the very tasks that computers are
excellent at doing — calculations and comparisons.

Accurate modelling and robust optimization

CellOpt AFP, bringing forward fast and reliable results with
extensive modelling capabilities, offers a step improvement to
the planning community. It uses advanced software not simply
to produce a faster version of traditionally flawed planning
processes, but to offer planners something altogether more
accurate — CellOpt AFP generates implementation-ready
frequency plans automatically.

More than this, plans generated by these new CellOpt AFP tools
have been shown to have a significantly higher quality than
plans derived by current methods. The strength of CellOpt AFP
has two main sources:

¢ Its ability to model the problem flexibly with extreme
accuracy.

¢ Its robust optimizer, converging rapidly and reliably to high
quality solutions.

Modelling the trade-off problem

The frequency assignment problem inherently involves
trade-offs which must be taken into account during modelling
and optimization.

CellOpt AFP 2.5 User Guide
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For instance, it may occasionally be acceptable for carriers from
neighboring sectors to be assigned on adjacent frequencies, if
that would reduce the interference situation significantly. The
AFP tool must allow for accurate modelling and optimizing of
such trade-off choices.

CellOpt AFP uses penalty weights to express numerically how
undesirable it is that a particular planning rule is violated. The
penalty weights allow the optimization algorithm to choose, just
as the planner would, which planning rules to violate.

The robust optimization algorithms, working with penalty
weights in tune with the cell planner’s trade-off preferences,
produce a solution that does not require manual changes
afterwards.

Modelling new techniques and features

CellOpt AFP can also model many of the innovative techniques
and features in the radio network now used to enhance network
capacity and quality.

For instance, CellOpt AFP works out how the interference
distribution would change through the application of Super
Reuse carriers as well as the interference enhancing effects of
Frequency Hopping, Discontinuous Transmission and Power
Control.

CellOpt AFP models the frequency assignment problem on the
carrier level. This is important as most new techniques and
features take advantage of characteristic differences between
carriers within the sector.

Modelling engineering principles

CellOpt AFP 2.5 User Guide

To generate implementation-ready frequency plans
automatically, there is a need for the planning tool to adhere to
engineering principles that the planner imposes on the
frequency assignment.

These principles typically require the planner to split or group
the available spectrum into sub-bands or frequency groups.
CellOpt AFP’s flexibility allows the engineering principles to be
considered. It is important to understand that the principles
impose additional rules on the planning problem and will
inevitably call for trade-offs with other planning considerations.

1-3
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The optimization algorithm

The ability to generate implementation-ready plans
automatically is what distinguishes Next Generation Automatic
Frequency Planning tools from the current generation of tools.

CellOpt AFP sets the standard of these new tools. It models the
problem with extreme accuracy and then applies an extremely
robust optimization algorithm, converging reliably and rapidly
to high quality solutions. It is implemented as an iterative,
heuristic, local search algorithm; something which tries and
tries to improve the solution according to the trade-offs already
agreed, using the computer to achieve much higher speeds than
people ever could.

Reliable convergence is important to guarantee a high quality
plan and to ensure that the optimized solution does not contain
obvious

mistakes — which would require manual changes afterwards.

Rapid convergence allows for several optimization executions
one after the other, so planners can do "what-if" analyses based
on various sets of engineering principles.

Quantifying the quality

A particular frequency plan would typically violate some of the
defined planning rules. The sum of the penalty weights for all
violated planning rules defines a quality index for the frequency
plan. The lower the quality index, the better the frequency plan.
Minimizing this quality index is the main objective for CellOpt
AFP.

Planners can use the quality index to:

¢ Compare the quality of different frequency plans
quantitatively, complementing the current visual
comparisons of interference plots, which, all too often, are
the products of either guesswork or history.

¢ Understand the quality impact of using various engineering
principles such as frequency groups, separation
requirements, spectrum allocation per layer and so on.

Reinventing the frequency planning process

Implementation-ready means that the planning tool proposes
plans that can be trusted without the need for adjustments.

CellOpt AFP 2.5 User Guide
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Automatic means that the computer does the frequency
assignments based on rules and requirements clearly set out by
the planner before the optimizer starts. The figure below shows
the traditional route for the frequency planning process.

Specify Generate Manual

Some Rule SEREnCH Adjustments
Plan

Implementation

In the traditional process, the cell planner starts by setting
some rules for the frequency plan; for instance the separation
requirements of carriers within the same site or between
neighboring cells. The planner then performs the actual
frequency planning work manually or with the support of a tool
with very limited capabilities. Typically, there is poor flexibility
for modelling the trade-off preferences and engineering
principles of the planner, and little consideration of the effects
of the advanced radio features in the network.

Today’s process of generating a frequency plan is a manual
trial-and-error approach. It may or may not produce a workable
solution in the end, but is always a very time consuming process
that will produce a plan far short of the possible quality in the
network.

Computers are excellent at calculations and comparisons. Cell
planners should concentrate on specifying the rules and
requirements for the frequency plan and on other more complex
planning issues that are not accurately addressed with a
quantitative number-crunching approach. This, ideally, is how
the labor should be allocated to achieve an efficient frequency
planning process that consistently produces high quality plans.

In the figure below, the cell planner sets all the rules for the
frequency plan beforehand. The tool then automatically creates
a high quality frequency plan, good enough for the planner to
trust and implement. This re-engineered process will pay off
very quickly for the cell planner and the network operator
through significantly increased quality and saved time.

Specify Generate
ALL Frequency Implementation
Rules Plan

CellOpt AFP 2.5 User Guide 1-5
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Key business benefits

Working with several major cell planning organizations, and
with network operators themselves, Agilent Technologies has
identified three key business benefits gained by using next
generation AFP tools:

Increased cell planning productivity

Improvement potential in productivity is considerable, given the
cost of skilled personnel’s time. Any manual adjustment is
wasted time, and there are many man-years lost to inefficient
frequency planning in this way.

Time saved through automated planning will free scarce
planning resources to work on higher value-added projects
promising further positive effects on network quality.

Satisfied subscribers and less churn

A guaranteed, good frequency plan opens the way to better
quality network performance. Fewer dropped calls and
handover problems result in more satisfied subscribers and less
churn. The precise value of this will be different for every
network, and is not easy to quantify. For example, a reduction
in the dropped call rate from 3% to 2% would be very beneficial,
but how beneficial will vary from network to network.

Ability to defer major network infrastructure investment

There is a trade-off between quality and capacity. Any quality
improvement offers the possibility of increasing the capacity of
existing cell sites.

A next generation AFP tool can guarantee an improved plan,
and planners can decide whether to use the improvement to
increase network quality, or to keep the original quality and
increase the capacity without having to invest in expensive
network infrastructure. Increasing the network capacity, simply
by adding more carriers on existing cell sites, is a highly
attractive alternative as it promises enormous savings in capital
investments.

Time, also, is critical to all mobile operators around the world.
Competition is usually tough and roll-out time is one of the chief
levers of competitive advantage. A much faster roll-out can be
achieved by increasing capacity on existing cell sites instead of
having to find and implement new cell sites.

CellOpt AFP 2.5 User Guide
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A future at the leading edge

CellOpt AFP offers a judicious mix of advanced tools. They
guarantee higher quality and eliminate most of the time-wasting
and often counterproductive efforts of manual or
limited-automated frequency planning. In addition, the
application of these tools to new thinking in radio engineering
can yield results to put operators at the Leading Edge.

Competitive demands on new and mature networks are high,
but can probably be summed up as ensuring high quality and
capacity at low cost. Fast, effective and accurate frequency
planning leads directly to the achievement of quality, making
good use of available spectrum and delivering superior call
quality to the end user. In the process, planning time,
infrastructure investment and the irritation — to operator and
subscriber alike — are all minimized.

CellOpt AFP is a great advance on earlier planning technologies,
but as with all technology, it is a point in the journey, not a
destination. Even better algorithms, better modelling, and new
ways of looking at network engineering will, in time, take
frequency planning to an even higher level. Agilent Technologies
is committed to deliver leading edge, automated, decision
support applications.

About CellOpt AFP

CellOpt AFP 2.5 User Guide

CellOpt AFP is an advanced software application designed to
automate the frequency planning process. At its release in early
1997, CellOpt AFP was a breakthrough innovation in the field of
automatic frequency planning because of its ability to generate
implementation-ready frequencies automatically. Today,
CellOpt AFP is used to plan many of the major networks in the
world efficiently, to achieve better network quality and higher

capacity.

The new version, CellOpt AFP 2.0, released in early 1999, is a
step improvement on the previous CellOpt AFP version. It
incorporates many of the ideas for improvement gathered
through the use of the first version. We are confident that the
new version secures Agilent's product leadership position in the
field of automatic frequency planning.

CellOpt AFP's comprehensive modelling capability has been
further improved through its ability to handle any number of
lists of planning considerations as well as its ability to handle
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any number of layer attributes assigned to the carriers. This
allows for even more flexible assignment of penalties, specifying
the importance of various planning considerations.

The user interface has a new look and feel. It has been
completely restructured for greater clarity and ease of use.
There is also a significant reduction in the number of steps to go
through to execute an optimization. The new user interface has
been developed in the new programming language Java.

The proven CellOpt AFP optimizer is also used in the new
version, but the implementation has been improved by allowing
for a more diversified search that will improve the quality of the
final solution even further. It also supports color code
optimization using the same robust optimization engine.

CellOpt AFP 2.0 is available on both Unix and PC platforms as a
modular client-server application. This allows CellOpt AFP to be
used in the office planning environment on a powerful
workstation for major re-tunes as well as in the field tuning
process for smaller incremental changes on laptops.

CellOpt AFP 2.1 has enhanced functionality to also support
frequency planning in frequency hopping networks as well as
planning with sets and subset. It also has much better data
visualization capabilities than previous versions.

CellOpt AFP 2.2 generally speeded up the server. Also it had a
lot of new features, for example enhanced list manipulation,
MAL optimization, an installation program, and multi-lingual
language support for the client.

CellOpt AFP 2.3, includes, among other things, advanced color
codes, a model overview, and a forbidden spectrum
(frequencies, color codes, sets, subsets and MALSs).

CellOpt 2.4 Improvements, improves the planning of sets with
forbidden frequencies, as well as better handling of the
grouping of carriers for set and subset planning.

CellOpt AFP 2.5 User Guide
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CellOpt assignment report  Indicates the current frequency and
color code assignment in the model. If you have enabled the
frequency hopping or the frequency groups options you can find
additional information specific to these planning options.

s CENIOPt assignment report for model "Helsingbory' generated on *10:30:29"

= R Y = T e S R
ets Fixed/Free Hopping/Carrier Group Hopping Group  Channel Type  Carrier Group | Size of Frequency Group  Frequency 1 | Freguency 2 ‘
Free non hopping/non grouped | unassigned ECCH 129 1 129 =
Frae non hoppingfon groupsd | Synth Sestor]  |TCH LALTO 2 107 13
Free non hopping/non grouped | SynthSector]  |TCH LALTO 2 107 11z
Frae non hoppingfmon groupsd | unassigned BCCH 122 1 122
Free non hopping/non grouped | SynthSector]  |TCH MALZ 2 11 115
Frae non hoppingfon groupsd | Synth Sestor]  |TCH hAL2 2 111 113
Free non hopping/non grouped | unassigned ECCH 134 1 134
Frae non hoppingfon groupsd | Synth Sestor]  |TCH LALIOE 2 102 17
Free non hopping/non grouped | SynthSector]  |TCH MALIOE 2 102 17
Frae non hoppingfmon groupsd | unassigned BCCH 137 1 137
Free non hopping/non grouped | SynthSector]  |TCH LALSO 2 101 1o
Frae non hoppingfon groupsd | Synth Sestor]  |TCH LALSD 2 101 1o
Free non hopping/non grouped | unassigned ECCH 123 1 123
Frae non hoppingfon groupsd | Synth Sestor]  |TCH LALSD 2 105 116
Free non hopping/non grouped | SynthSector]  |TCH LALGO 2 105 116
Frae non hoppingfmon groupsd | unassigned BCCH 135 1 135
Free non hopping/non grouped | SynthSector]  |TCH MALG 2 103 10
Frae non hoppingfon groupsd | Synth Sestor]  |TCH MALE 2 103 108
Free non hopping/non grouped | unassigned ECCH 132 1 132
Frae non hoppingfon groupsd | Synth Sestor]  |TCH LALIOS 2 109 116 5
K| [» l_I

Optimizing sets and subsets Optimizing sets and subsets has
been redesigned. Now you should only decide whether the
carriers are grouped or not. This is accomplished in the carrier
editor by defining carriers to either non-grouped or grouped in
the carrier group category. The CellOpt AFP optimizer will then
allocate sets and subsets to all grouped carriers in a sector
according on the chosen set planning strategy.

You may choose to optimize with
e sets only
* one set and subsets

¢ one set and individual frequencies
L Optimize "Helsingborg® =1
Frequency | Cotor Code | HSN and 11O |

Ql Log

ol |
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Network search Search for a site/sector/carrier now has a
dialogue in the model menu. This replaces a text field in the
network tree.

43 Search x|

@ Here you can search for sit torsicarriers, categories/layers, and
listz. Enter the itern you wish ta find and press QK. Ifitis found,
the model tree iz apened and the item is highlighted with blue color.
The search is case-insensitive.

I'I'égaborg_1-1-2|

cara |

CQl report Improved clarity and additional fields. For example,
attributes in the fixed/free column are referred to as 'fixed’ and
free’ instead of '1’ and '0’.

CellOpt AFP 2.5 Improvements

The current version, improves the support for both set planning
and frequency hopping planning by introducing a couple of new
features as well as a new report to verify the input data.

Input Analysis Report new report is introduced in CellOpt AFP
2.5, which gives the user a quick overview of the input data that
is loaded into the tool. For each sector that has any kind of data
from the input files you will see what frequencies are used as
well as how many relations this sector have in the different
loaded lists.

Create Distance/Co-Channel List There is a possibility to create
lists that consist of relations defined by the sectors physical
locations and their original frequency plans. The new lists that
you can create are a distance list, that creates relations between
sites that are less than a certain distance apart, and a
Co-Channel list that creates relations between sites that are 1)
less than a certain distance apart and 2) have some original
co-channel frequencies. Since these two lists have many
components in common, they were developed concurrently.

IDEN specific handling of frequency set creation This feature
allows the user to cater for the specific needs in iDEN frequency
planning using sets. The iDEN technology states that only the
first set’s control frequency will be viewed as a control channel.
The other sets can use their control frequency as traffic
channels. This feature will allow iDEN customers to plan their
networks according to the IDEN criteria.

CellOpt AFP 2.5 User Guide
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Improve frequency hopping support The fractional load,
min/max length and common length have in previous versions
of CellOpt AFP only been possible to specify on a global level. In
this new version you will be able to this on a layer level as well
as on the global level.

Original and Unassigned frequency in the Network Editor In order
to make CellOpt AFP easier to use the Network Editor has been
updated with a new virtual category, the Original Frequency.
With this feature the user will have the ability to view which the
original frequency was as well as changing back to the original
frequency. The user will now also have the possibility to set the
carrier to unassigned before starting the optimiser.

Performance Enhancements A certain amount of time of each
version of CellOpt AFP is spent on improving the overall
performance of the tool. In version 2.5 the improvements have
been in the area of overall memory usage. This will in particular
benefit the users running frequency plans for big networks that
require a lot of computer resources.
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Client-server architecture

The CellOpt AFP application is based on a client-server
architecture. The two primary components are the CellOpt AFP
server, referred to as CellServ, and the CellOpt AFP client,
known simply as CellOpt. During usage of the application, the
user starts the CellOpt AFP client, which will run for the
duration of the user’s session. The server, however, may run
continuously in the background, waiting for the client
connection, or may be started only when necessary; the choice
depends on the particular installation configuration. The client
and server may run on the same machine or on different
computers in the same network. This means that a number of
configuration options need to be set up during the installation
of the application.

Two options of particular interest are the host nane and TCP/IP
port nunber on which the server runs.

The default port number for CellServ is 10088, and the client
will assume this number unless otherwise configured. It is not
advisable to change this number unless your site has special
requirements. If you do decide to change it, remember to
configure both the client and server to the new settings.

The default hostname the client expects for a running server is
| ocal host , which is the computer the client is on. If the server
is running on another computer, you need to specify its
hostname for the client during installation. If the installation
values are not correct, it is still possible to change the values for
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the client during a session, but the new settings will only affect
that session, or that project if the session is saved in project
form.

If the hostname and port number are not correctly configured,
or the server is not running before the client, the client will
produce the error message:

Error connecting to server ’'hostnane:port’ -
Connecti on Refused

If this happens, check that the settings are correct and that the
server is running on the specified computer.

Operating systems

Java

CellOpt AFP supports multiple operating systems, currently
covering Windows (NT and 2000) and Unix (Solaris 2.6 and 8,
and Linux 2.2). The client can run on a different computer with
a different operating system from the server. For example, a
likely configuration might be to run the server on a powerful
Solaris server, and run the client on desktop Windows
computers. Both the running environment and the installation
of the client and server components are slightly different on the
different operating systems. However, once CellOpt AFP is
running, the user will have access to the same features and
experience similar application behavior in all environments.

To ensure cross-platform compatibility of the CellOpt AFP
client, it has been written in the Java programming language.
This allows for a high level of interface compatibility between
the different operating systems. However, it does have some
implications with regard to the installation and the running of
the client. Java applications need a Java Virtual Machine to
exist on the computer being used. CellOpt AFP is provided
complete with the JVM provided in the Java Runtime
Environment developed by Sun Microsystems. Configuration of
this environment is handled transparently by the installation
scripts and should not concern the user or system
administrator. There are, however, a few points of interest
concerning the Java environment of the CellOpt AFP client:

Under both Windows and Unix the installation software
InstallAnywhere is used, which installs a java application
launcher called LaunchAnywnere as well as convenient
shortcuts (soft links in Unix) or menu options to start the client.
Under this environment the java console is suppressed and the
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only text output visible is that which is displayed in the GUI
itself. If you wish to run the client with console output, you
need to use the custom CellOpt.bat (CellOpt.sh in Unix) script in
the client scripts directory, which will run the client from a DOS
text windows (terminal on Unix) which will display all the
normal java console output.

Only the server component of CellOpt AFP is protected by a
software licensing system. CellOpt AFP uses the industry
standard FLEXIm software licensing system. If you already
have software running with FLEXIm licenses you may wish to
incorporate the CellServ license into your current scheme, and
therefore deviate partly from the recommended procedures.
Under most circumstances, however, the licensing configuration
recommended here will work best.

CellServ is licensed using a floating FLEXIm license key. This
means that the server can run on any computer on the network,
not necessarily the same computer that the FLEXlm license
manager is running on, as long as the number of simultaneously
running servers does not exceed the number of licenses
purchased from Agilent Technologies. The license is only
required for the server while it is actually connected to the
client. So, for example, if you purchased 2 CellOpt AFP licenses
and 3 access points, and you installed both client and server
components on three machines, you would be able to start all
three servers running in the background, but would only be able
to connect two clients simultaneously, regardless of which
server computer or computers you connected to. A simpler
installation, however, would be to install the server on only one
machine. The server will still be able to handle two
simultaneous connections. In fact, the number of simultaneous
connections to the server running on a single machine is limited
only by the number of licenses purchased and the available
memory and other resources on that machine.

Installation of the licensing system is described in the
“Installation” on page 8.

Both the client and server programs produce error messages.
The server will log the error messages to the general server logs,
normally in /usr/l ocal /Cel | Opt/1 0og, C\Cell Opt\l og,
/tmp or C \ Tenp.
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The server logging system provides for various levels of logging,
modelled on the standard Unix syslog facility. As a result, there
may be a number of logging files in the log directory, all with the
same primary filename (usually the name of the application
with version number information), but with different
extensions to mark the level of logging. However, the default
installation will configure the server to log to only one file with
the extension .info. This is the file that should be consulted for
general information concerning the running on the server.

The server rotates the log files on a regular basis. The default
installation will be configured to rotate the files once a day at
midnight. For this reason the file extension will include the
current date. The server does not automatically delete old files.
It is up to the system administrator to delete old server log files
when it is clear they are no longer of any interest. When
reporting issues to customer support please be sure to include
the file that is relevant to the problem, from the day the problem
occurred.

The client logs error messages to the general log window and
the Java console (which often contains more detailed
information). If you are running under LaunchAnywhere and
there is no java console visible, it might be useful to repeat the
run using the CellOpt.bat or CellOpt.sh script which will show
the Java console, allowing you to more easily extract the
relevant error messages to sending to customer support.

Command-line parameters

Both the client and the server support a number of
command-line parameters for modifying their behavior. In most
cases you will not need to use these options after the
installation has been completed, but subsequent castigations to
the configuration of the system require some understanding of
the possibilities available.

Server command-line parameters

To view the latest list of server command line parameters, run
the server script cel | opt-core-1. x/ scripts/ Cel | Serv. sh
(or Cel | Serv. bat under Windows) with the -h option. The
following options are available:

<+/ -0l lesnrbith> <-p port> <-R tryport> <-P Logpat h> <-L
Logfile> <-V EventLevel > <-S Uni que nane> <- ORBI ni t Ref
NameSer vi ce=cor banane: : <host >: <port>> <-X Servi ceNane> <-B
Bl ock> <-E Cycl e>
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Arguments are preceded by the - (minus) or + (plus) character.
In some cases they take an extra argument representing the new
value of the property being modified. Otherwise they are
boolean operators, setting or unsetting internal flags. Normally
the - character implies setting a value to true. + sets the value to
false. For example, - b means that the server should convert
itself into a background service, while +b means that the server
should remain as a foreground process. Although this may seem
counter-intuitive, it does conform to the standard Unix - option
specifier, and the use of the + character has recently been used
in a variety of applications to denote the opposite of -. Where a

second argument is required, the + specifier has no effect. For
example, - p port is identical to +p port.

-/ +o enable/disable output to stdout/stderr

-+l enable/disable output to logfiles

-/ +1 enable/disable output to a single logfile

-/ +e enable/disable output to NT event log (NT only)

-/ +s enable/disable output to syslog (Unix only)

-/ +S This is the unique name the server registers in the CORBA
NameService. So that it can easily be found by the clients.

- ORBI ni t Ref This parameter is used in conjunction with the one above, to let the

NanmeSer vi ce=cor bananme

:: <host >: <port >

server know where the CORBA NameService is running. The <host>
and <port> is the host and socket port of the CORBA NameService.

-/+n enable/disable standalone mode

-1 +r enable/disable reconnect mode

-/ +b enable/disable daemon mode

-+ enable/disable single IP bind mode
-+t enable/disable low priority optimizer
-/ +h output this help information

Por t port number to bind server on
Tryport number of ports to try for reconnect
Logpat h path to the logfile directory
Logfile base name of logfiles used by logger
Event Level minimum log level to log to NT event log (NT only)

Servi ceNane

Bl ock

CellOpt AFP 2.5 User Guide

NT service and eventlog registered name (NT only)

maximum block size for response blocks
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Cycl e

-1+l

2-6

type of logfile cycling to perform (n,y,m,d,h,i)

An example usage of these command line options would be
those used in the Unix service startup script Cel | Serv.init:
-Ib +nos -E d —-P /usr/local/Cell Opt/log —p 10088

Of note here is the enabling of logfiles and disabling of console
output, as is appropriate for a service. Also the logfiles are
rotated daily, and both the Logfile directory and the server port
number are defined explicitly. The server is also configured to
accept multiple connections with the +n option. Without any
command line arguments the server default settings are
appropriate for running in a console in the foreground as a
standalone application accepting only a single client
connection, and therefore the service requires a number of
additional parameters to run appropriately.

Client command-line parameters

To view the latest list of client command line parameters, run
the client script cel | opt-coii-1.x/scripts/ Cell Opt. sh (or
Cel | Opt . bat under Windows) with the - h option. The
following options are available:

<+/-laocHfi ht> <-s host> <-p port> <-n size> <-N size> <-q
size> <-C pat h> <-P pat h>

<- A BSI CParti al Decoupl i ngof NCCandBCC> <- A | DEN>

<-R path> <-A ServerLocat or>

<- ORBI ni t Ref . NameSer vi ce=cor bal oc: : <host >: <port >/ NaneSer vi
ce> <-A feature> <fil enanme/ dirnane>.

Arguments are of two types:

¢ Preceded by the - (minus) or + (plus) character. These

arguments represent special options that change system
settings from the compiled-in default values. In some cases
they take an extra argument representing the new value of
the property being modified. Otherwise they are boolean
operators setting or unsetting internal flags. Normally the -
character implies setting a value to {rue. + sets the value to
false, as in the server settings.

¢ Arguments not preceded by - or + and not preceded by such
arguments as take an additional parameter are taken to be
filenames of CellOpt AFP format files to be loaded on
startup.

The following table lists the client command-line parameters.
Default values, where relevant, are in parentheses and italic or
bold.

Enable/disable log to file (false)

CellOpt AFP 2.5 User Guide



-/ +a

-/ +o0

-/ +c

-/ +H

-] +f

-+

-/ +h

-]+t

-/ +s host nane
-/ +p port
-/ +n size
-/ +N si ze
-/ +b bl ock
-/ +gq queue

-/ +C path

-/ +P path

-/ +R path

-/ +A FrequencyHoppi ng
-/ +A FrequencyG oup

Fi | enane/ di r name

-1 +A
BSI CPar t i al Decoupl i ngof NCCandBCC

-/ +A | DEN

CellOpt AFP 2.5 User Guide

System administration 2

Enable/disable log to registered listener (log panel)
(true)

Enable/disable log to stdout (true)

Enable/disable Co/Adj coupling (limit Co>=Adj) (true)
Enable/disable file header for CQI Reports (true)
Enable/disable Simple Frequency Groups (false)
Enable/disable Tool Tips (true)

Output help

Output title (true)

the internet name of the server to connect to (localhost)
the internet port to connect to (10088)

the size of the initial network table data (30)

the size of the total network table data (2000)

the block size for bulk messages(500)

The maximum queue size for outgoing messages(50)

the path to the CellOpt core installation directory
(/usr/ 1l ocal / ComOpt/cel | opt-core-1.x)

the path to the CellOpt client installation directory
(/usr/1local / ComOpt/cellopt-coii-1.y)

This is the full path to the Acrobat Reader executable,
e.g. on Windows "C:/Program Files/Adobe/Acrobat
5.0/AcroRd32.exe", or on Solaris
"lopt/Acrobat4/bin/acroread".

Enable/disable full frequency hopping (false)
Enable/disable full frequency groups (false)

Initial startup command file. Typically this would be
used for loading a model or Project. More than one file
can be specified and they will be loaded in order. The
number of models loaded may, however, be limited in
the application.

Enable/Disable the ability to optimize the Co BCCH -
Co BCC relation as well as the Co BCCH - Co BSIC
relation.

Enable/Disable IDEN specific set handling.

2-7



2

System administration

-/ +A Server Locat or

Enable/disable the Server Locator functionality, this
makes it possible through the CORBA NameService to
easily locate available servers on the network.

- ORBI ni t Ref . NaneSer vi ce=cor bal oc This should be used in conjunction with the parameter
: 1 <host >: <port >/ NaneSer vi ce above. It will through the <host> and <port> give a
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unique location of a CORBA NameService at which the
CellOpt Servers register.

The most commonly used options are the -s, -p and -A options
for specifying the server to connect to and the frequency
planning features to enable. Normally these options should be
correctly configured during the installation process.

The installation procedure is similar for all three supported
operating systems Windows, Solaris and Linux.
InstallAnywhere installation scripts are called either
InstallAFP25_Windows.exe on Windows,
InstallAFP25_Solaris.bin on Solaris or InstallAFP25_Linux.bin
on Linux. These scripts provide an intuitive GUI based
installation. The Windows and Unix installation procedures are
very similar but differ in respect to that the software is installed
as a certain user and that certain access is needed to be able to
install it. Depending on your installation type follow the
required procedure.

¢ “InstallAnywhere for Windows” on page 9

¢ “InstallAnywhere for Unix” on page 14

D CellOpt AFP 2.5 M= 3
Introduction

The installerwill guide you through the installation of CellOpt AFF.
Lise the "Mext" button to proceed to the next screen. Ifyou want to

r change something in a previous screen, click the "Previous” buttan.
A You may guit the installer at any time by clicking the "Exit" button
: { .

CellOpt AFP

'° Agilent Technologies

[t el E ek e

Cancel | ErEsmis | Mext
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During installation you will be given the choice of whether to
install the client, the server or both on the designated computer.
The default choice will be to install both the client and server.
For access points that do not involve the server, you should
install the client only. The FLEXIm license server need not be
installed on the same computer as one designated to run a
CellOpt AFP server, but must be on the same network. The
installer will also give you the opportunity to indicate which
license file you are using to use the product.

InstallAnywhere for Windows

InstallAnywhere will lead the user through the installation of
the CellOpt AFP using the intuitive graphical user interface and
will look and feel familiar to most Windows users. The
installation procedure has a number of steps.

1 Choose Install Folder.

D CellOpt AFP 2.5 M= B3
Choose Install Folder

Where Would You Like to Install?
|C:1F'r0gram FilesuzellOpt

Restore Default Folderl Chooge... |

CellOpt AFP

'° Agilent Technologies

It e e A ZE i G

Cancel | Previous |
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2 Create shortcut

D CellOpt AFP 2.5 M= B3
Choose Shortcut Location

Where would you like to create product icons?

® Inanew Frogram Group: ICEHODIAFP 25

™ In an existing Pragram Groop: |Accessories =

" Inthe Start Menu

CEﬂopf ﬁFP " On the Deskiop
" Other: CHEGEE. . |

" Dontcreate icons

Agilent Technologies

[~ Create lcons for All Users

It e e B ZE i G

Cancel | Previous |

3 Choose Java Virtual Machine (JVM).
It is recommended that you choose the one supplied with the
installer package.

2 CellOpt AFP 2.5 M= B3
Choose Java Virtual Machine
Please Choose a Java YM for Use by the Installed Application

® Install a Java YM specifically for this application

(" Choose aJava VM already installed on this system

Cjdk] 3hinjava.exe
Cjdk] 3 relbintava.exe

CEﬂU,Df /_'”CP cAhplitjreibintjava. exe

CAPrograrm FilesuavaSofuREN 3ibinjava exe

Agilent Technologies

Search For Others | Choose Another |
It e e B ZE i G
Cancel | Prevmual
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4 Choose install set.

43 CellOpt AFP 2.5 M= 3
Choose Install Set

| Complete Install | Client Only
“ CellOpt AFF client with

help and example data

Server Only Minimal Install

CellOpt AFF semver plus H Cellopt AFP dlient only

FLEXIm license manager with no help or example
data

&% Agilent Technologies

Customize |

[t e R aR T e

Cancel |

Either the client, the server or both can be installed on the
local computer. The Complete Install will install everything.
The Server Only install will install the server and the
FLEXIm license manager subsystem. The Client Only install
will install the client and the example data. The Minimal
Install will install the client with no example data. By
selecting Customize the screen below will be displayed
allowing you to choose exactly which components are to be

installed.
4D CellOpt AFP 2.5 = B3

Customize

Feature Set:  |Complete Install =l

V| CellOpt AFF Client =l

¥ Cellopt AFF Server

V| FLEXIm

v

Example Data
MName Serice

¥
A ¥

Description

CellOpt AFP

'° Agilent Technologies

nstal A i e e e

Cancel | Previousl Next |

If the FLEX1m license management system is to be installed
on a computer other than the CellOpt AFP server component,
then the user needs to customize the installation. On the
computer that will run the CellOpt AFP server choose Server
Only, and then click customize and deselect the FLEXIm
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component. On the license server computer again choose
Server Only and customize, but this time deselect the
CellOpt AFP server component. Note that the FLEXIm
system must be installed on the computer for which the
license has been made. The license file is normally located in
the flexlm/license subdirectory of the CellOpt AFP
installation.

5 Installing the CORBA NameService, refer to the “CORBA
NameService” on page 24.

6 Adobe Acrobat Reader.

D CellOpt AFP 2.5 M= 3

Adobe Acrobat Reader

Ceﬂopf /SFP (" Donotuse

ready installed

Install ar use existing Adobe Acrobat Reader?

'° Agilent Technologies

[t el E ek e

Cancel | Frevious | Mext

This window will only be shown if the installer is not able to
find an installed copy of the 'Acrobat Reader'. Either a file
browser can be used to locate the executable, or a new
installation can be made, unless the user chooses not to use
it at all. It is advised to use 'Acrobat Reader' otherwise you
will not be able to view the 'Users Guide'.
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7 Choose the features to install.

3 CellOpt AFP 2.5 M= B3

Choose optional features
Select AFP features reguired
< Plain

v BSIC Partial Decoupling of MCC and BCC
T * Freguency Hopping
i

¢ Freguency Groups

CellOpt AFP

'° Agilent Technologies

[t e ek e

Cancel |

Mext
8 Choose license file.
D CellOpt AFP 2.5 M= E3
Choose the license file
license.dat Browse |
i HostiD Based Floating License
Hast D = 001 0b56fa3st
N License Server = othello2:7788
L Daemon Name = coptimd
Feature = cellsery
r Date = 1-5ep-2001
CEﬂO,Df J‘SFP Licenses=2
SERVER othelloZ 0010b56f3351 7788 il
DAEMON coplimd C:AProgram Files\CellOptflexlmiw? . Mi86_n3icoptim
Agilent Technologies FEATURE cellsery coptlmd 1.000 1-sep-2001 2 1FF76ATBODDT ck=t _
4| | »
[ E I VT e i e
Cancel | Prevmusl

The license file is normally located in the flexlm/license
subdirectory of the CellOpt AFP installation. Simply open it
with any text viewer or editor and check that the server
name and hostid corresponds to the correct computer. The
CellOpt AFP server will use the license file to determine
which computer to query for the license, while the FLEXIm
license server will use the file to determine the validity of the
license and manage the number of available licenses. If you
install FLEXIm then the installer displays the available
license files as shown above.

9 Installing.

10 Installing ‘Acrobat Reader’.
If the user was prompted for installing 'Acrobat Reader', step
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6, then during the install phase the user will be prompted
with a window for the actual install of ’Adobe Acrobat
Reader’.

11 Install FLEXIm License Manager.
It is recommended to check that FLEXIm is not already
installed on the machine as a new installation on top of the
previous one, can erase the license information from other
applications. For information read through “Installing
FLEXIm licenses under Windows” on page 21.

D CellOpt AFP 2.5 M= B3
Install FLEXIm License Manager

The FLEXIm License Manager service can be installed by clicking on t| =
"Install FLEXIm License Manager' service" buttan below.
Reconfiguration can then be achieved by clicking on the

"Recanfigure with Contral Panel applet' hutton.

This i equivalent to running the windows control panel and choosing
"FLEXIm License Manager applet, which can be done at any time afte
Ta do optional further testing on the license manager, click on the

"Test installation with Imtools.exe” hutton, which will run a generic diar

Cellopt Arp |8 ol

Install FLEXIm License Manager' service |

iReconfigure with Contral Panel applet |

Agilent Technologies

Install completed for service: FLEXIm License Manager

[t e e ek e

Cancel | Eresmis | Mext |

12 The installation is now completed.

InstallAnywhere for Unix

InstallAnywhere will lead the user through the installation of
the CellOpt AFP using the intuitive graphical user interface and
will look and feel familiar to most Windows users. The
installation procedure has a number of steps.

The installation must be run as the 'root' user during the install,
so that it is possible to configure the server as a service (under
/etc/init.d), to install FLEXIm license manager and being able to
create new Unix users.
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1 Choose Install Folder.

Choose Install Folder
Where Would You Like to Install?

II/wor'karea/homef’petar‘s/testi nstall

Restore Default Folder Choosa...l

CellOpt AFP

Agilent Technologies

Tnatallfinbuhere by Zera B

Cancel I F‘reuiousI

2 Create a link location

Choose Link Location

llhere would you like to create links?

~In your home folder

“*ther; IPuorkar‘ea/home/tomas/ce1lopt ‘ Choose, .. |

~lan"t create links

CellOpt AFP

Agilent Technologies

Traeall inbuhere By Zera B

Cancel I F‘reuiousI Hext I
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3 Choose Java Virtual Machine (JVM)

Choose Jawa Virtual Machine

Pleaze Choose a Java WM for Use by the Installed Application
#Install a Java WM specifically for this application

+Choose a Java YH already installed on this system

CellOpt AFP

- Agilent Technologies

Search For Others Choose nnother‘..‘|
Rere | Be Zera B
Cancel I F‘r‘euinusI

It is recommend to use the JVM supplied with the
installation.

4 Choose the install set

Choose Install Set

| Complete Install . ] Client Only
“ Celllpt AFP client

with help and example
data

Server Only Minimal Install
Celllpt AFP serwver H Cellapt AFP client
plus FLEXIm license only with no help ar
nanager exanple data
i+ Agilent Technologies
Mratall irbihere B Zero B
Cancel I F‘r‘euinusI

Either the client, the server or both can be installed on the
local computer. The Complete Install will install everything.
The Server Only install will install the server and the
FLEXIm license manager subsystem. The Client Only install
will install the client and the example data. The Minimal
Install will install the client with no example data. By
selecting Customize the screen below will be displayed
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allowing you to choose exactly which components are to be
installed.

Customize

Feature Set: | Custom Set = I

r " Celllpt AFP Client A
;.. " CellOpt AFP Server
: @ * FLEKIn

Bl ata

o

Hame Service

CellOpt AFP >

~] |
" Description
Example data for testing the CellOpt AFP

“i'#~ Agilent Technologies

TrstallAnaihere By Zera [

Canhcel I PreuiousI Hext I

If the FLEX1m license management system is to be installed
on a computer other than the CellOpt AFP server component,
then the user needs to customize the installation. On the
computer that will run the CellOpt AFP server choose Server
Only, and then click customize and deselect the FLEXIm
component. On the license server computer again choose
Server Only and customize, but this time deselect the
CellOpt AFP server component. Note that the FLEXIm
system must be installed on the computer for which the
license has been made. The license file is normally located in
the flexlm/license subdirectory of the CellOpt AFP
installation.

5 Set user and group

Set what user and group to install and run as.

r
e What uszer and group do you want the Celllpt server to run as
£ “Use existing user
oe1lopt

Cellopt AFP

'# Agilent Technologies

Mtz Dl ARt Rer e B Ao B

Cancel I F‘r‘euinusI HNext I

The user/group combination selected is the user/group
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ownership set on the files during the install, and the owner
of the client and server processes when they are running.

6 Installing the CORBA NameService, refer to “CORBA
NameService” on page 24.

7 Adobe Acrobat Reader

Cfﬂopf ﬂFP \'d Io not use

Uze already installed

fdobe Acrobat Reader

Install or use existing Adobe Acrobat Reader?

~
) Install
<&t~ Agilen Technologies
Trasall AnblRere By ZE ral G
Cancel I F‘reuiousI Hext I

This window will only be shown if the installer is not able to
find an installed copy of the 'Acrobat Reader'. Either a
browser can be used to locate the executable, or a new
installation can be made, unless the user chooses not to use
it at all. It is advised to use 'Acrobat Reader' since otherwise
the client will not be able to view the 'Users Guide'.

8 Choose the features to install.

Choose optional features
Select AFP features reguired
(_1 Plain

[w] BSIC Partial Decoupling of MCC and BCC
@ “requency Hopping
{1 Frequency Groups

CellOpt AFP

“'# Agilent Technologies

Mtz ArblRere B Zeral b

Cancel I F‘r‘euinusI HNext I
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9 Choose license file.

Choose the license file

oZodlicense, 1, 1apr2001 ﬂl Browse I
zmartlicense,cp-allie,1,1jul2001
smartlicense, “cpmanry, 1. 10ct2000 | oot 1D Based Floating License
zmartdlicense,cp-manny, 1,loct2001 Host ID = S0F52241
optusdlicense,brisbane, 1,1mar2001 License Server = aurorai?788
optusdlicense  melbourne, 1, Inar200; Daemon Mame = coptlmd
optusdlicense, sydney, 1, Imar2001 Feature = cellsery
optusdlicense, sydney, 1, 1sep2001 Date = 1-sep-2001
g optusdlicense, melbourne, 1, 1sep200; Licenses = 2

Ceﬂlo.of A FP optusdlicense,brisbane, 1,1sep2001
optusdlicense  melbourne, 1, Inar200;
optusdlicense, sydney, 1, Imar2002 7]

= =

SERVER aurora BOFG52241 7788 Al
DREMON coptlnd Auworkareahone/peters/testinstal l/flexln/u?, Ods J
FEATURE cellsery coptlmd 1,000 1-sep-2001 2 7EDA4EFEE4AT ck=12

Agilent Technologies START=28-apr-2001

il
= J =]
TnetelBnumlere [0 2ern) [
Cancel I F‘r‘euinusI Install I

The license file is normally located in the flexlm/license

subdirectory of the CellOpt AFP installation. Simply open it

with any text viewer or editor and check that the server
name and hostid corresponds to the correct computer. The
CellOpt AFP server will use the license file to determine

which computer to query for the license, while the FLEXIm

2

license server will use the file to determine the validity of the

license and manage the number of available licenses. If you
install FLEXIm then the installer displays the available
license files as shown above.

10 Installing

11 Installing ‘Acrobat Reader’.

NOTICE TO USER;
THIS IS A CONTRACT, BY INSTALLING THIS SOFTMARE YOU ACCEPT ALL THE TERMS AND
CONDITIONS OF THIS AGREEMENMT,

Thiz Adobe Systems Incorporated ("Adobe") End User Licenze Hgreement
accompanies the Adobeir} Acrobat{r} Reader product and related explanatory
materials {"Software"}, The term "Software" also shall include any upgrades,
modified versions or updates of the Software licensed to you by Adobe, Pleasze
read thiz Agreement carefully. At the end. you will be asked to accept this
agreement and continue to install or, if you do not wish to accept this
fgreement, to decline this agreement, in which case you will not be able to use

the Softuare,

lpon your acceptance of this Agreement, Adobe grants to you a nonexclusive
licenze to use the Software. provided that you agree to the followingy

1. Use of the Software,

If you were prompted for installing 'Acrobat Reader' then
during the install phase you will be prompted with a text

window above. Note, the 'Acrobat Reader' installer needs to
be extracted first and therefore it might take some time
before the text in the window shows up. When the agreement
has been read through, press 'Q' and you will be prompted to
either 'accept' or 'decline' the agreement. The script will then
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ask for a path to install ’Acrobat Reader’ into and then install
it.

12 Install FLEXIm Llcense Manager.

Install FLE¥lm License Manager
A

The FLE¥1m License Manager serwice can be installed by clickin
“Install "FLEXlm Licenze Manager” serwice" button below.
Manual installation on UMIX requires running the script:
"init.d/lmgrd, init start" after installation, Reconfiguration
through editing this script andfor the installed licensze file,

If FLEXIm License Manager iz already installed, then it is adw
not to install at this stage but manually add the license to t
already installed licenses after thiz installation has complet
The license file can typically be found under Aworkareashonest

Cellopt AFP |8 . ‘

=

- Agilent Technologies

sy |

FLEXlm successfully installed

iEra D R e RE AR R

Cancel I et I

Through the installation of FLEXIm changes are made to the
/etc/init.d and /etc/rc3.d/ directories. The installer will
prompt the user with error messages if it is unable to install
it properly, this is usually an access permission error. Note
that it is recommended to make sure that FLEXIm is not
already installed on the machine as a new installation on top
of the previous one can erase the license information from
other applications. For more information read through
“Installing FLEXIm licenses under Unix” on page 20.

13 The installation is now completed.

Installing FLEXIm licenses under Unix

Under Unix the installation of FLEXIm is taken care of by the
'InstallAnywhere script (InstallAFP25_Solaris.bin or
InstallAFP25_Linux.bin)' script. However, because many other
popular applications use FLEXIm for their license management
requirements, and local FLEXIm configurations can vary
considerably, it is useful to know how to install and/or
reconfigure FLEXIm manually.

Installation of the FLEXIm license management system must be
done by root, and comprises three parts:

Installation of the general FLEXIm license server. This requires
ensuring that the license server | ngr d is running on the
predefined license host. Typically, under Unix, this would be
achieved by installing the binary in an appropriate place, like
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/usr/ 1 ocal /shin/l ngrd, and setting the system up to run it
as a server, for example, by adding the following line to your
server host startup scripts:

/usr/local/sbin/Imgrd > /var/log/lngrd.| og 2>&1

For Solaris and Linux a simple example script is provided in the
cellopt-core-1.x/scripts directory of the installation. Please
refer to your operating system documentation for details on
configuring the SysV init system.

Installation of the CellOpt AFP server license. This should be
installed in an appropriate place, like
lusr/local/Cell Opt/flexlmv7.0/sun4_u5/agil ent

Please ensure that this path matches that defined in the
CellOpt AFP license file.

Installation of the CellOpt AFP license file. The CellOpt AFP
license file is called | i cense. dat, and is typically installed as:
lfusr/local/Cell Opt/flexImlicenses/l|icense.dat

If your installation already uses FLEXIm it might be necessary
to integrate this file with the current system files. Normally this
would simply involve placing the FEATURE line from the
CellOpt AFP license file into the system license.dat.

The CellOpt AFP license file will be provided together with the
installation CD, and will match your license requirements. The
license files will be created with a period of 6 months and at the
end of a 6-month period you will be receiving a new license file
by e-mail. Generation of the file is based on important
information provided to Agilent Technologies.

Specifically we need to know the hostname and hostid of the
server the license manager will run on. Under Solaris this
information can be obtained by typing the commands host nane
and host i d respectively. Additionally the license will depend
on the number of concurrent connections being licensed and
whether the license was purchased in full or on a lease basis.

Installing FLEXIm licenses under Windows

Under Windows the installation of FLEXIm is taken care of by
the InstallAFP25_Windows.exe InstallAnywhere application.
However, because many other popular applications use FLEXIm
for their license management requirements, and local FLEXIm
configurations can vary considerably, it is useful to know how
to install and/or reconfigure FLEXIm manually.
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Installation of the FLEXIm license management system under
Windows must be done with administrator rights, and
comprises four parts:

Installation of general FLEXIm license server. This requires
ensuring that the license server Imgrd is running on the
predefined license host. This would be done, using the control
panel extension for FLEXIm. The control panel extension,
flexlm.cpl, is provided on the CellOpt AFP distribution CD. This
file needs to be copied to the system directory of the PC (for
WindowNT c:\winnt\system32). Load the control panel and
launch the FLEXIm configuration applet. Specify the Imgrd.exe,
license file and debug log file. Choose whether or not to start
the license manager at power-up. It is recommended to install
FLEXIm as a service and have it started automatically on
system boot.

Installation of the CellOpt AFP server license. This should be
installed in an appropriate place, like
C\Cel | Opt\flexI Mv7.0\i86_n3\agil ent

Please ensure that this path matches that defined in the
CellOpt AFP license file.

Installation of the CellOpt AFP license file. The CellOpt AFP
license file is called | i cense. dat, and is typically installed as
C\Cell Opt\flexImlicenses\I|icense. dat.If your
installation already uses FLEXIm it might be necessary to
integrate this file with the current system files. Normally this
would simply involve placing the FEATURE line from the
CellOpt AFP license file into the system | i cense. dat .

The CellOpt AFP license file will be provided together with the
installation CD, and will match your license requirements. The
license files will be created with a period of 6 months and at the
end of a 6-month period you will be receiving a new license file
by e-mail. Generation of the file is based on important
information provided to Agilent Technologies. Specifically we
need to know the hostname and ethernet physical address of
the server the license manager will run on. Under Windows NT
this information can be obtained by typing the command
ipconfig /all in a command prompt window. Additionally the
license will depend on the number of concurrent connections
being licensed and whether the license was purchased in full or
on a lease basis.
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After installation, you can carry out further configuration on
both the client and server. Most configurations are controlled
through the modification of the command-line options provided
to the client and server components. Please refer to
“Command-line parameters” on page 4 for details concerning all
the configuration parameters available.

Configuring the server under Unix

The server can be configured through its command line
parameters in the /etc/init.d/CellServ.init script. Information
about the possible arguments can be found in “Command-line
parameters” on page 4. Besides the command line parameters it
may be necessary to modify the home directory of CellOpt
(stored in the CELLOPT_HOME variable) and the license file
location (stored in the LM_LICENSE_FILE variable). Note that
the LM_LICENSE_FILE can either be a path to a file containing
the license or a 'port@host' combination referring to the host
and port carrying the license daemon, the default port for
FLEXIm is 7788.

Configuring the server under Windows

Under Windows NT where the server has been installed as an
NT service the NT registry is the primary means by which the
server is configured because it is more inconvenient to modify
command line options for NT services. The location of the
configuration data in the registry is;

"HKEY_LOCAL_MACHI NE\ SOFTWARE\ Cel | Opt \ AFP\ 2. x\ Confi g".

Refer to the “Command-line parameters” on page 4 for more
information about the command line parameters.

Configuring the client

The client is configured in the same way for Windows as for
Unix. The command line options can be changed in the
LaunchAnywhere configuration file, CellOptAFP25.1ax in the
CellOpt home directory. Refer to “Client command-line
parameters” on page 6 for more information about the
command line parameters. Do note, that due to a bug in
InstallAnywhere the command line arguments are listed twice
in the file, therefore it is necessary to update them in both
places.
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CORBA NameService

The CORBA NameService enables the user to easily locate
servers on the network. The main principle is that any server
that is set up on a host is asked to register with the CORBA
NameService. The clients (user interfaces) then simply bring up
a window with available servers. Each entry in the list of
available servers will have information about their current
status; ip address, host name, socket port to connect to and
perhaps, most importantly, the current load on that server. This
window helps you to easily find an available server, and also
choose one which is not to heavily loaded.

The CORBA NameService is a separate process which handles
servers request to register their unique name and address, and
clients requests for registered servers. The CORBA NameService
can be set up in two ways, either locally or remotely. Since the
CORBA NameService is only used to ease the locating of
available servers it does not need to be installed. More than one
CORBA NameService can be installed but it is not advisable, it is
better to have all servers register in one, unless there is a reason
for separation.

In the TaskManager the CORBA NameService is called
omniNames.exe, and is the CORBA NameService from
omniORB.
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Local CORBA NmameService

The local CORBA NameService is configured with a specific
socket port, and a unique name.

Unique name The unique name, is the name assigned to the server being
installed. The server being installed registers this name in the
CORBA NameService for clients to use when trying to locate
available servers. This name should be unique, if a name is
set that is already used, then the newest server to register
will override the previous registration. It is only useful to fill in
a unique name if a server is installed.

Port to listen on  The socket port that the CORBA NameService should listen
on. This port together with this hosts hostname is used when
installing servers or clients that wants to use this CORBA
NameService. This can be useful if for example several hosts
are installed with only the client (user interface) and wants to
easily locate the server. Or if there are several servers and
clients installed on different machines which then all would
like to use the common place to find an available server.

D CellOpt AFP 2.5 M= 3
Configure The Corba MameService

Uz the CORBA NameService(omniMames) to let the client sasily

locate available CellSery.ers on the netwark.

s

Ceﬂ'o.uf /_" f.'P Unigue name that this CellServer shall register as IAFPQ.S_otheI

@ The omnitames process is running locally
‘which port should amnidames be Istening on (3008
" The omnilames process is already running

iHich heetdaes the amniiEmes prasess fun e othello2

ihich portdees the amniilames prozesslisteman |S005

'° Agilent Technologies

[t el E ek e

Cancel | Frevious | Mext

CORBA NameService Already Running

The CORBA NameService is preferably installed on one host
only, which all servers register in and clients acquire
information (available servers) from. If the CORBA
NameService has been installed already on a host then any
consecutive installs can use that CORBA NameService. If there
is another CORBA NameService up and running that can be
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used to. The only parameters the server and the client needs to
have are the location (the host) on which the CORBA
NameService is running, which socket port it is listening, and
the unique name.

Unique name The unique name, is the name assigned to the server being
installed. The server being installed registers this name in the
CORBA NameService for clients to use when trying to locate
available servers. This name should be unique, if a name is
set that is already used, then the newest server to register
will override the previous registration. It is only useful to fill in
a unique name if a server is installed.

Host name The host on which the CORBA NameService is running.

Port to listen on  The socket port the CORBA NameService is listening on

2 CellOpt AFP 2.5 M= B3
Configure The Corba MameService

Use the CORBA MNameServicelomnikames]) to let the clisnt easily
locate available Cell=eryv.ers onthe netwark.

|7 Lze the CORBA Mame Service

Unigue name that this CellServier shall register as IAFPQ.S_DtheI

(" The omnitlames process iz running locally
TG par Shetd M Emes Be i Stermm e IBDUB

1@ {The omniNames process s already running:

CellOpt AFP

Which host does the omniMames process run on athella2

‘Which port does the omnillames process listen on  |S005

Agilent Technologies
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Cancel | Previous | Mext
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Changing the Settings 18
Using Help 21

Closing 21

This chapter lists the standard sequence of events during a
CellOpt AFP session. In some cases, it gives detailed
instructions but in others there are references to parts of the
Guide where you can find the instructions and explanations
you need. The sequence is as follows:

e Start CellOpt AFP from the command line or desktop.
¢ Create a new model or open an existing one.

* Load data for the model.

e Carry out work in the main window, which:

¢ Gives you an overview of the model and a route to seeing
and changing its details using the CellOpt AFP modeling
tool.

¢ Allows you to start the optimization tool to produce the
frequency/color code plan.

¢ Generates and displays results and reports.

¢ Displays the log and other messages from CellOpt AFP.
¢ Export the planned data.
* Save model details.
e Use CellOpt AFP’s help screens.

¢ Close models and close down CellOpt AFP at the end of a
session.

Agilent Technologies 31
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Starting CellOpt AFP

This section of the Guide deals primarily with the CellOpt AFP
client. The CellOpt AFP server should be running before you
start the client.

You can start CellOpt AFP in two ways — from the desktop or
from the command line.

From the desktop

Simply double-click on the CellOpt AFP icon on your desktop to
start the program with no models or other data files loaded.
This runs a batch file (cellopt.bat, unless you have changed it).
The main window opens and you can continue from “The Main
Window — Look and Feel” below. This method of starting
CellOpt AFP is only available under MS Windows® and assumes
that you have set up a standard Windows shortcut from your
desktop to the batch file. The mechanism for starting CellOpt
AFP Client under Unix is up to your system administrator.

From the command line

You can start CellOpt AFP from the command line (or the Run
option on Microsoft Windows' Start button), just by entering the
name of the start-up batch file (usually CellOpt.bat under MS
Windows®, or CellOpt.sh under Unix). This has the same effect
as starting from the desktop. If you want to load data files
automatically as soon as the program starts, or use system
parameters other than the defaults, you follow the batch/script
file name with one or more arguments, which are listed (with
their defaults) below.

If you load data files, you will see information in the model's
tree view when CellOpt opens. This is described in the chapter
on “Modeling”, but the rest of the main window is described in
“The Main Window - Look and Feel” on page 3.

Command line options

You can start CellOpt AFP with command line arguments. These
affect the way CellOpt starts and runs. Multiple arguments are
accepted, where the last repeated argument is taken.

The most common argument for CellOpt AFP would be a file
name indicating what file to load on start-up. Most of the user
arguments are found in the Settings from within CellOpt AFP
and are not explained here - if you need advice at this stage you
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should call CellOpt support. Other arguments can be seen by
running CellOpt from the command line with the -h option (the
help option).

The Main Window — Look and Feel

CellOpt AFP 2.5 User Guide

A% CellDpt AFP 2.5
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\General application log

Once you have started CellOpt AFP, you will see the main
window, like the one shown below. This is the way that it would
appear before you load any files — the chapter on “Modeling”
describes how information is presented after loading files.

ISi[=] 3

Cell0pt Ready

Messages: Responses([l] Errors[(] |bnnnen:t Status: *DISCONNECTED* IQueues Out[0] In[0] Muilti[0] |

This is the main window in CellOpt AFP and represents your
current session. As long as the session is running, you are
connected to the CellOpt AFP Server (thus occupying one
concurrent licence — refer to your licence agreement for
details). When you close the main window (the session), you are
disconnected from the server and the licence is freed. CellOpt
AFP will ask you for confirmation before closing a session.

The look-and-feel of CellOpt AFP will be metal under Unix and
MS Windows under MS Windows. All screen shots in this user
guide are in the MS Windows look-and-feel.

The components of the main window are described below:



3

3-4

Using CellOpt AFP

The title bar

The title at the top of the window will show in the taskbar when
you minimize the main window and indicates the current
model.

The desktop

The largest area of the main window is the CellOpt AFP
desktop. In the example, it contains only one panel (the general
application log), though it will contain more once you start
work on a model. There are several different panel types, as
listed below.

You can have panels belonging to several different models on
the desktop simultaneously. The relevant model name appears
in each panel’s title bar (but note that as the general log panel is
for the whole session, there is only one regardless of the number
of models in use).

Each panel behaves as an independent window within the
desktop; when in focus, each is brought to the top and responds
to the same mouse and keyboard controls as a standard
window. Since this is in a Java environment, you will need to
click on the panel to activate it and bring it into focus before you
can use the panel.

The panels are automatically moved into the desktop (and
possibly resized down) when they do not fit on the desktop. You
will briefly see a red line indicating which side of the panel is
not on the desktop. Note that the general application log will, in
addition to moving back onto the desktop, expand to the width
of the desktop.

Right clicking on the desktop accesses a menu of available
panels. This allows for easy window navigation when one or
more panels is hidden or minimized. See the section below on
the “The menu bar” for details about minimizing the tree view,
optimizer and analyzer panels.

The following sections give more details about each of the panel
types which appear on the desktop.

Modeler (tree view) panel In the chapter on “Modeling”. The
modeling tool allows you to see and change the details about the
current network model. CellOpt AFP uses the concept of
current model and optimizing model. The current model is the
model new data files would be loaded into, saved, exported,
optimized, analyses and in general worked on. Each time the
current model changes, the title in a non-optimizing optimizer
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panel and the analyses panel changes to reflect the current
model. If there is an optimization in progress, then the
optimizer title will reflect the optimizing model.

Optimizer control panel See “Starting CellOpt AFP” on page 2.
This tool takes the modelling data and uses it to generate the
frequency, HSN & MAIO and color code plan. There is only one
optimizer panel per session. This means that you can only have
a single optimizer running even though you might have multiple
models.

Analyzer control panel In the chapter on “Analyzing and
reporting”. The analyzer tool lets you generate several different
sorts of report, displaying and saving them as you wish. There is
only one analyzer panel per session.

The CQI Improvement Log  In the chapter on “Optimizing”. This
panel shows the improvement log as the optimizer finds better
plans. There is only one CQI improvement log per session. This
means that all optimizer runs will be logged in the same panel.

Analyzer Reports In the chapter on “Analyzing and reporting”.
The different types of reports generated by the Analyzer are
each displayed in their own panel. The title of each panel will
have the report name and a time stamp. When you close these
panels, the data displayed in them is lost. You can however
generate new reports if you still have the original data set (have
not found a new plan yet).

The general application log This keeps you up to date on actions
which CellOpt AFP is taking in the background, like loading
data files and project information.

Records important user actions, such as deletions from a model,
so that you can trace what you have done during this session if
you need to.

Displays messages when errors occur, for example when CellOpt
AFP cannot find the information it needs.

The menu bar

You can see and choose from the CellOpt AFP menu options by
clicking on:

g e X

Modeler Optimizer Analyzer Settings Help

3-5
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The options are as follows:

enables you to load a model or data file, or create a
new model.

E (Modeler) While there is no model loaded, this option

Once one or more models are loaded, the following options are
available for the current model (the one in focus on the
desktop):

&)

M e
Load
Load Az ..
Have
Sawe Ag ..
Expogt ...
Close

Edit
Seatch

Ciretsriewr

Helect »

New Create and name a new, empty model and make it the
current model.

Load Choose files (individually or as a set) to load into your
model. Further details about this are given later on in this
chapter.

Load As. Interactive version of the load command. Allows the
user to change some properties when loading lists. For example,
to determine what lists should be created from the file.

Save Use this option frequently to save the work you are doing,
and always before quitting CellOpt AFP. It saves the current
model structure as well as the details you have changed. There
are further notes about “Saving” on page 15.

Save As Save the current model in a new directory/folder or
with a new name or both.

Export Export CellOpt AFP data or merge it to another file,
using a chosen frequency plan and format for the data.
Exporting is described in the section on “Exporting” on page 13.
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Close Closes the current model. You will be offered the chance
to save or abandon any data added during the session. Read
more details about “Closing” on page 21.

Edit Open the network editor described in the chapter on
“Modeling the network”. This editor is also available by
right-clicking on Network in the tree view.

Search Searches for sites, sectors, carriers, categories, layers
and lists in your current model. When an item is found the
model tree is opened and the item is highlighted with blue. The
search is case insensitive.

43 Search x|

@ Here you can search for sit torsicarriers, categories/layers, and
listz. Enter the itern you wish ta find and press QK. Ifitis found,
the model tree iz apened and the item is highlighted with blue color.
The search is case-insensitive.

I'I'égaborg_1-1-2|

cara |

Overview. Opens a document that contains an overview of the
current model. This shows the most relevant properties of it, for
example number of carriers and penalties.

Select Choose an existing model (already created or loaded in
this session) and make it current.

(Optimizer) Bring up the optimizer control panel for
the current model, ready for use.

(Analyzer) Bring up the report and analyzer control
panel for the current model, ready for use on
optimizer results.

e (Settings) This facility allows you to modify some
general CellOpt AFP settings.

(Help) This will give you access to the CellOpt AFP
contact and help details. It also contains an online
version of this user guide.
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Models

The general status line

The general status bar has two sections. It displays a text status
message and sometimes will display a progress bar on the right.
The text status messages are also displayed (as a history) in the
general log panel.

The server status line

The server status line gives status information about the
connection and communication between the client and server.
On the left of the status bar is an indication of how many
messages and errors the client has received from the server. In
the center of the bar is the connection status, either
disconnected (at start and with a red border) or connected
when using CellOpt AFP. On the right of the bar is the status of
client messages. The client sends messages out to the server,
process messages in from the server and deals with certain
multiple messages as a single communication.

CellOpt AFP is conceptually divided into three sections:
“Modeling”, “Optimizing” and “Analyzing and reporting”. All
data loading and user configuration to change (or model) the
loaded data to better represent the actual network is done in
the modeler. The modeled data can then be optimized and the
resulting plan analyzed.

More than one model can be used at the same time. The current
model is the model that you are working with at the moment.
You can change the current model by clicking on another model
or by using the Select option in the model menu (click modeler
icon or right click in the model tree view). The current model is
indicated in the main title.

You can load data files into the model as well as input
user-defined data directly into the model. See the section on
“Loading Data Files” on page 10 and the section on Modelling
respectively.

Each action that you do to the model is recorded. You can then
save a “Model” file which will contain all the necessary
commands to load the model to the same state that you last
saved it in.

You can:

CellOpt AFP 2.5 User Guide



CellOpt AFP 2.5 User Guide

rl
iz

Using CellOpt AFP 3

Create a new model:

1 Click the modeler icon, choose New and enter the model
name.

2 If you have no other model in the current session, then a
new model will also be created as soon as you try and load
any file.

Load an existing model from disk:

1 Click on the modeler icon or right click in an existing
model tree view form, choose Load and select the model
name in the browser.

When you load a model, all the user defined data and data
files associated with it are automatically loaded. If the newly
loaded model shares files of the same name with one already
loaded, you will be asked if you want to load again. Choose
Yes to use the file from the newly loaded model, No to retain
the one already loaded.

Select a model already on the desktop (making it current, so
you can model it, optimize it or obtain reports and analyses
for it) by either:

1 Clicking on the model form, or

2 Right clicking on the main desktop and selecting the
model form from the list of available forms, or

3 Clicking on the modeler icon or right-clicking in an
existing model tree view form, choosing Select and then
selecting the model you want from the list which appears.
This method is useful when the desktop is crowded and
the model you want is buried under others.

No matter how many models you have, CellOpt AFP only
allows you to have one optimizer and one analyzer panel. The
model name in the title bar will change to that of the current
model as soon as you select it if there is no optimizer
running. (When the optimizer is running, the optimizer title
will indicate the model being optimized, which might not be
the current model.)

Minimize the model. All property forms associated with the
model are also minimized and will be restored when the
model is again selected as the current model.

Save the current model by clicking on the modeler icon or
right click in the model tree view form and choosing Save to
update the model file, and associated data files.
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Data Files

¢ Close the current model by clicking on the modeler icon or
right click in the model tree view form and choosing Close,
or by using the window closer. Note that, when you close a
model, you will lose any changes you have made since the
last save if you do not save the model. You will be asked if you
would like to save a model that has any unsaved data before
the model is closed.

The model typically consists of automatically generated data
(for example, the Carrier Database, Interference Lists, Neighbor
Lists) and user-defined data (such as List penalties, separation
requirements). The user data is stored in five files, the Custom,
Data, Penalties, Layers and Plan files. The model file itself
consists of commands to load these and other generated data
files into CellOpt AFP. The Custom, Data, Penalties, Layers and
Plan files for the model’s information are automatically updated
every time you save the model. CellOpt AFP, however, never
modifies the generated data files. Once they are loaded, their
names are held in the model file, so they will be loaded again
whenever the model is loaded.

You can load data list files into the current model in two ways:

By using the forms described in the chapters on “Modeling”. You
can use this method to apply the data to the whole model or to
selected parts of it.

From the menu. You use this method only when the data is to
apply to the whole model:

Click on the modeler icon, choose Load and select the data list
file name in the browser. Note that you can load any file
regardless of its directory. CellOpt AFP recognizes the sort of
file it is by looking at its internal format, not its name, and
ensures that its contents are used in the correct place within
the model. Note that you can use the same data list file for more
than one model, but if you alter it in one model, then the
changes will apply to all the other models from the moment you
save the current model. You should consider making copies of
list files with different names or directories if you want to
prevent this.

Loading Data Files

To load a file into CellOpt AFP simply Load it.
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CellOpt AFP is capable of loading data from several different
data formats. The format of files loaded will be automatically
deduced from the structure of the data within the files. The first
ten data lines of the file are used to determine the file format.
When there is an uncertainty in the file format, you will be
asked to help determine the file format by selecting it from a list
of possible formats.

There is also a variant of the Load command called Load As. It
is an interactive version, which lets the user change certain
properties when loading files that create lists. For example,
when loading a PlaNET interference matrix, the user may
choose which lists that should be created as well as what they
should be called.

All data loaded into CellOpt AFP is loaded into a model. It may
originate directly from external tools (prediction or
measurement, for example) or from CellOpt AFP user files from
previous sessions or other models. You can also load a
previously saved model file.

Each model file holds the model’s name and instructions to load
further files. Together, all these files make up the model, a
description of a physical network, with its sites, sectors and
carriers as well as the rules for frequency planning. The model’s
files include:

User data files called Custom, Data, Penalties, Layers and
Plan, which are unique to the model.

e Custom holds:
¢ Penalty values and list properties.
¢ Illegal and forbidden frequencies.
* Carrier and sector data.

* Data holds:

¢ Available frequencies and colour codes which can be
allocated (under given conditions) to carriers by the
optimizer.

e Categories and layer definitions

¢ Other data that you define through the CellOpt AFP
Modeler.

¢ Penalties holds data detailing the penalties, scaling,
distribution data and so on (see the “Modeling” section).

¢ Layers holds the user-defined carrier layer assignment.

¢ Plans holds the current plan which the optimizer assigned.

A series of “Data” file(s), which hold:
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¢ The sites, sectors and carriers belonging to the network.

¢ Separation Rules for calculating each carrier’s attribute
assignments. The separation rules are made up of Lists of
illegal attributes, exception, neighbor and interference lists
and the penalties for choosing or changing particular
attributes.

The Model files may contain any number of these files, which
CellOpt AFP will load when you load the model file. You can
have more than one file of the same data type, for example, you
might want to load two neighbor lists with one containing
switch neighbors of a high handover count, and the other
neighbors from a prediction tool.

You can have as many different models for the same physical
network as you like, each with differences in the detail of their
attributes, categories or rule lists. CellOpt AFP handles each
model individually, enabling you to make very quick and
comprehensive comparisons between them, testing new ideas
and rules. Note that one data file can be shared by more than
one model, though you may want to use a different copy of each
list for each model. This will ensure that you only affect one
model at a time if you alter the data in that file.

Before you start to use CellOpt AFP, you will have already
developed the theoretical structure of the network, as well as
sets of available and illegal attributes and statistics generated
by other software. You will also possess predicted (or actual, if
the network is already running) statistical lists of its
performance to review.

CellOpt AFP allows to you to load all these directly into a model
(no matter which application created them) so that the
optimizer will be able to consider every single available factor
when it starts. Once a model exists in CellOpt AFP, you can add
new lists and remove unwanted ones between optimizer runs,
and you can edit the attributes, categories, layers and lists
directly in CellOpt AFP.

Model and data files saved by CellOpt AFP are simple text files
with user-defined names, which reside in user-named
directories or folders. CellOpt AFP imposes no conventions of
any sort on file names and extensions or directory/folder names
or hierarchies, though you may well want to impose your own
conventions for ease of navigation. You should not try editing
these files with a text processor; the position and number of
space characters, tabs, empty columns and so on governs the
way in which CellOpt AFP interprets the data and decides what

CellOpt AFP 2.5 User Guide



Using CellOpt AFP 3

sort of information is held in each file. You should make all your
modifications through CellOpt AFP’s forms, described in the
chapters on “Modeling”.

Exporting

Once you have modeled the network, optimized a plan and
analyzed it to your satisfaction, you will need to export the plan
from CellOpt AFP so you can use to further the planning and
implementation process. CellOpt AFP will save your current
latest plan in the model file Plan for you, but it is recommended
that you export your plan yourself. You can export your plan in
a number of different formats.

To export the latest plans:

=
FE;_J:H 1 Click on the modeler icon or right-click on the model tree
O view form, and choose Export to see the dialog box.

Export File Ed
File: ' |
Format: [CellOpt AFP 2 =l

ellOpt AFF 2.4 Cptions
@ Catriers
© MALs

i Catriers & MALs

Frequenicy version: ICutrent 4 |
0K | Canicel |

2 Use the browser (click on...) to locate the directory or folder
where you want to store the plan and give the file a name
(you can choose to overwrite an existing file if you want to).
You can use any filename and any extension you like.

3 Choose the format of the file to be exported in from the
Format drop-down list. You will have different options
depending on the format type:

e If you chose CellOpt II file format (as illustrated just after
step 1 above), select:

e Carriers if you are just exporting a frequency, HSN & Maio
or colour code plan.

e MAL if you want to export the MAL definitions.
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Carriers & MAL if you prefer the data exported in a single
file.

Export File 2

Format: [SELIAN Ed

PlaMET Option

[ Merge

¥ | Giverride aripial frenueroy: ceomited

Files I
Frequency version: |Current hd

Ok | Caticel |

File:

If you chose PIaNET as the format, the dialog box changes:

a Choose whether you would like to merge with an existing

carrier database file. This is a very useful technique when
the carrier database is for a larger region than the area
you have just planned. If someone else has changed a
frequency in a different region from the one you are
dealing with in this model (the region marked by free
carriers) then you will need to merge your changes into
the changed carrier database.

If you select Merge ([4), you need to supply (in the lower
File box) the name of the file to merge with. The merge file
and the carriers in memory will be merged to form the
output file. The output file is the merge file with only
carriers marked as free updated. You can use the lower
browser (...) to find the right directory or folder.

Choose whether () or not () to overwrite the original
frequencies required. This can be used when you want the
frequencies required to be equal to the original
frequencies required, and not to the number of assigned
frequencies. These would only be different if a carrier has
remained unassigned (was unassigned and fixed) when
the plan was found.

4 In all format types, choose one of the following:

Current to export the current frequency version. This is your
latest or current plan.

Original to export the original frequency version (the one
which existed when the carrier was first created or loaded in
CellOpt AFP).
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5 Click on OK to carry out the export. Progress is recorded in
the log.

Save your work frequently. To make sure that your models
contain only the information you really want to keep, CellOpt
AFP does not save any of them automatically — the procedures
for user-controlled saving are given below. CellOpt AFP will,
however, always ask if you want to save before allowing you to
close the application while a modified but unsaved model exists
(see “Closing” on page 21).

You can send the logs and reports of the optimizer and analyzer
respectively directly to named files. Instructions for doing so
are given in the chapters on “Optimizing” and “Analyzing and
reporting”.

You can save the latest plan by exporting the data. See the
section on “Exporting” on page 13.

Saving a model

When you save a model, you save the current model file,
updating the information within it, including the data, penalties
and layers files. The files themselves are also saved, but only
those which have changed since the last save.

You can overwrite the current model file, or save the model
under a new name, which will create a new model with the
details of the current one, while leaving the current model
unchanged and unsaved.

Under the current name
To overwrite the file holding the current model and update its
data files:

1 Make sure the model you want is selected on the desktop
(current).

2 Click on the modeler icon or right click on the model tree
view form and choose Save. The log records the saving of
each file and you can continue working.

Under a different name

This facility is useful when you want to create a model that is
the same as an existing one; you can make a few changes to the
newly created model and then compare optimizer results
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between new and old. Whenever you save under a new name, a
new model file and Data, Custom, Penalties, Layers and Plan
files are created in the directory of your choice.

To save under a new name:

1 Make sure the model you want is selected on the desktop
(current).

ﬁ 2 Click on the modeler icon or right click on the model form
and choose Save As.

3 A browser appears for you to choose the directory and name
the file before saving it.

4 The log records the saving of each file and you can continue
working.

Model Overview

CellOpt AFP includes a feature for getting a document that gives
you an overview of the current model. This document includes
things like available and used frequencies and color codes, the
number of sites, sectors and carriers, as well as all penalty
values.

For descriptions about the properties included in the model
overview document, see the relevant parts of this user guide.

Route from CellOpt AFP main window

t&l:ﬂ Click on the modeler icon, then choose Overview in the menu.
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£ CellDpt AFP 2.5 Model Overview - Helsingborg M=
= nl Refresh |
2l
Spectrum
Please note that illegal and forbidden infarmation is not included in this document. To view and edit these values, please
use the links below
- ol

B Frequencies

Property No. Range

Availahle Freguencies 38 100-135

Assigned Freguencies 82 112, 115-132,134-135

B Color Codes

Property No. Range

Available Color Codes 8 oo-07

Assigned Color Codes 2 oo

B Frequency Hopping

What you can see

¢ A toolbar with buttons. It contains the following buttons:
* Print.
* Save.
* Reload the document.

¢ A document that summarizes the most important properties
of the model. It has four main sections:

¢ Spectrum. The frequencies and color codes that the
model uses. Also possibly sets, subsets, and MALs.

¢ Network. The number of sites, sectors, carriers and free
carriers.

¢ Categories & Layers. The categories and layers that have
been defined for the model. Also the number of carriers
that belong to each layer.

¢ Penalties. All penalty values. Both global and for each
layer. Note that empty penalty values, i.e., those that are
zero, are not included.

What you can do

¢ Print the report. To do this press the button with a printer on
it.
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¢ Save the report to disk. The document is written in HTML,
and it may be saved to disk in this format. Press the button
with a floppy disk on it to save the document.

¢ Reload the document.

¢ Open dialog boxes directly from the document. Hyperlinks
are marked with red color. Click on one of them to open the
related dialog box.

* Add comments to the document. To add a comment:

Click on one of the icons in the document.

Enter the text you wish to add in the text field in the dialog.
Press OK.

The document now reloads to include you comments.

B oW N e

These comments are saved with the model. So the next time you start
CellOpt AFP with the current model and open the model overview, they are
displayed again.

Changing the Settings

This facility enables you to set various parameters, most of
which are also available as command-line parameters (these are
defined earlier in this chapter).

‘i To obtain the dialog box, click on the settings icon. The
parameters are described below.

3-18 CellOpt AFP 2.5 User Guide



CellOpt AFP 2.5 User Guide

Using CellOpt AFP 3

CellDpt AFP 2.5 Seltings E3
rEerver ptitmizer———— |

Host Ilocalhnst

Initial seed '
Fort IlDDSS Search seed E

rFeatures (riew only) rHetwork table

[ EelZam Files Initial size ISD

[ | Betver Locator Total size 0oa
| EE ~Mlode (view ool
[~ | IIVELT = Mone

{%! Frequency Hopping

! Frequency, Groups

rhliscellaneous rDistance Unit

v Couple co-adjacent penalties & Kilometers

[¥ File header in COI reports " Miles

rzer's Guide

FDF Reader [lestadobelacrobat 5. 0eaderiacrord32 exe

Uset's Guide peellopticellopt-cod-1. Mdochuserguide pdf

0K | Caneel |

Server:

Host The internet name or IP of the server on which the
CellOpt AFP server is running and to which this machine
should connected to as a client.

Port The internet port number on the server that the CellOpt
AFP server is listening on and waiting for a connection.

Optimizer:

Initial seed The seed used to seed the pseudo random
generator that will be used to assign an initial plan if no plan
(or partial plan) exists.

Search seed The seed used to seed the pseudo random
generator that will be used by the optimizer as an initial
search direction in the solution space.

A seed of 0 (zero) means the current time will be used to seed
the pseudo random generator, giving a more truly random seed.
Any other number will be used directly as the seed (giving a
repeatable pseudo random sequence).
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General:

Couple co-adjacent penalties Check this box to ensure that
adjacent penalties are never higher than the co-penalties in
the same rule set. This concept is described in the chapter on
“Modeling penalties”. The default is checked (enabled).

File Header in CQI reports Check this box if you would like
file headers in the analyses report files. You might not want
headers in the files if you plan to load them into some other
tool

(MS Excel®, for example) to do further analysis on them.

Network table:

Initial size The size of the first carrier display table. The full
table is calculated in the background while you view the data
in the first table.

Total size The size of the final carrier display table. This
should preferably be at least the number of carriers in your
network, but is sometimes set smaller if you have a very large
network (many carriers) and/or you are on a slow system. In
such a case, it might be better to have faster response and
sacrifice the visibility of the whole network.

When you click on Apply, your new settings take effect
immediately but will not be retained when you close and
re-open CellOpt AFP. See the section on “Command line
options” on page 2 for changing these settings in a batch or
script file.

If you are already connected to a server (have had at least one
model open in this session), then the server settings will not
affect your connection.
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Choose:
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User Guide to see an online version of this user guide.
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'EEiIe Edit Document “iew ‘Window Help

=@l x|

Nes E[OR B« OO0 &
[ Bookmaris | Thumbnail »

=-{ ] Intraduction

=] System administration
-] Using CellOpt AFP
=+ ] Modeling

-
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----- ] spectrum
=+ ] Metwork
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0
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- ] Categories farm
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About to see version and contact details.

About CellOpt AFP 2.5 x|

; Agilent Technologies

Copyright () Agilent Technologies, Inc., 1998-2001.

Agilent Technologies
Michael Lofimans CGata 6
2E - 25438 Helsinghorg
SWELEN

Telephone: +46 42 38 5900
Facsimile: +46 42 21 05 85
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Comrected Serrer Wersion Core-1.10 22 - 27-mg-2001

€
(Cellopt)

All rights reserved.

Wersion 2.500
Euild 150411021 - 18- Aaagz-2001

All trademarks recognized.

You can remove a current model from the session or shut down

CellOpt AFP altogether.
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Closing a Model

If there is more than one model open, you can close each one
individually and continue work on the others. As long as you
save the model, you can reopen it in this or another session.

To close a model, click on Model and choose Close or use the
normal window closer (usually a small X in the top of the
window).

Closing CellOpt AFP

To close down at the end of a session:
Click on the window closer of the main window.

You are asked if you want to exit CellOpt AFP. Click on Yes to
close, No to return to the main window.

If you clicked Yes and there is unsaved data, you will be warned.
Click Yes to save the data before closing, No to leave all current
unsaved models as they were when you last saved them.
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The tree view 2
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Categories and layers 6
Penalties 7

Using forms 11

Modelling in CellOpt AFP is the creation and editing of a
representation of the network and its requirements so that the
optimizer has all the information it needs to allocate the best
possible assignments to the individual carriers of the network.

Most of the model network is created when you load data as
described in the chapter on “Starting CellOpt AFP”. This
chapter explains how to see the model network as it appears
after loading data.

You will also need to see and change details like frequencies,
color codes, layer, separation requirement and “Penalties”.
Instructions for doing this are given in this and the four
following Modeling chapters.

The model is logically laid out for viewing in “The tree view”,
which is described in the next section. When you need to change
the details of the model, you do so by navigating to forms
separate windows. Individual form(s) (and the routes by which
you reach them) are described in the four following chapters,
but they all (with some exceptions explained below) share the
same generic characteristics, which are described in the section
on “Using forms” on page 11 at the end of this chapter.
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The tree view

Once you have started CellOpt AFP you will see the main
window. All the parts of this are described in the chapter on
“Starting CellOpt AFP” on page 2, except for the tree view at
upper left, which is described here.

% CellDpt AFP 2.5 - Helsingborg 1 [=]

. AEE; g © S

i_Model "Helsingborg" 1 [=]
fa Spectrum
(3 Network
= Categories & Layers
(a0 Penalties

14:42:03: Updating 'Helsinghorg' data tooltips
14:42:032: Re-enabling tree view of model 'Helsinghorg
14:42:02: Model 'Helsingborg readsy

Ready
Messages: Responses[43] Erars[l] [connect Status CONNECTED [starm 9507] |caenes: Out] Tnfo] Muttip] |

The tree view shows you an overview of the current model and
provides ways for you to see and alter fine detail. The examples
below show parts of the expanded tree view.

There are three elements to each line:

¢ The expand/collapse button (the plus or minus symbol on
the left of the branch name). You can click on this button to
open a closed branch or close an open one. Closing any
branch will close all its subordinate open branches (if there
are any) as well.

¢ The lowest branches of the tree can be opened no further,
and therefore have no buttons.

¢ The icon, which provides a quick visual identification of the
sort of branch you are looking at. Icons are listed in the
branch descriptions below. Note that some are
representations of folders which are closed when their
subordinate branches are collapsed, open when expanded.
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The name of the entity or, in subordinate branches, its value.
This concept will become obvious as you read the lists below. It
is the text of the name or value (not the button or the icon)
which you right-click on when opening forms.

There are four main branches in the tree:

Spectrum This branch expands to let you see and change the

frequencies and the color codes available to the whole
network. You can also see and alter lists of those
frequencies and color codes which are available but would
incur penalties if assigned to carriers. These are called
illegal or forbidden in CellOpt AFP. Further information is
given in the “Spectrum” section below.

Network This branch shows you details about the sites, sectors and

carriers modelled in the physical network, allowing you to
change the model as described in the “Network” section.

Categories  You can define any attribute of the network's carriers as a
& Layers category (for instance, you could categories them by the

sort of signal they carry). Within each category, each
carrier has a layer (for instance, control carriers might be
one layer, traffic carriers another). This branch enables you
to see, create and modify carrier categories and layers
within each of them, as described in the section on
“Categories and layers”.

@ Penalties This branch enables you to see and change the way in

Spectrum

CellOpt AFP 2.5 User Guide

which CellOpt AFP applies penalty values to planning
rules. For each rule, the value of each penalty is directly
proportional to the desirability of obeying the rule. Further
details are given in the section on “Penalties”.

L Model 'Helsingbhorg®
Eﬁ Spectrum

e Frequencies
P Color Codes
@ Network

When you open the Spectrum branch, you gain access to two
further branches:
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o Frequencies  You can open a form from Frequencies to alter the list of

available frequencies or define lists of illegal- and
forbidden frequencies. If you have the frequency hopping
option enabled, you are also able to edit MALs here, as
well as define lists of forbidden MALs. If you have the
frequency groups option enabled, you are also able to edit
frequency sets and subsets here, as well as define lists of
forbidden sets and subsets.

H Color Codes You can open a form from Color Codes to alter the list of

available color codes. You can also define lists of
forbidden color codes.

Further details about spectrum modelling and the forms used
are given in the chapter on “Modeling the spectrum”.

Network

The network branch enables you to view and model the sites,
sectors, and carriers (and the relationships between them)
belonging to the physical network. This section gives a brief
description of the network tree, and you can see full details and
instructions in the chapter on “Modeling the network”.

From the Network branch, you can:

4-4

Open two “network editor” forms - the carrier and “Sectors”
editors — from Network. These enable you to view and model
the attributes of the carriers and sectors in the network or in
specific parts of it. Full instructions are given in the chapter
on “Modeling the network”.

Open the branch to see a list of sites, each of which has the
icon xxx where xxx is a unique identifier of the site (there is
no practical limit to the length of xxx, which can contain any
characters except Tab).

Each site is itself a branch, leading to sectors and thence to
individual carriers, as described immediately below.
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_Model Helsingborg' ______________________H[EE
&-fad Spectrum =
El@ MNetwork

i@ Adolfsberg 1

© Adolfshery 2

- Adolfsherg 2-1

-l Separations

-3¢ hdolfsherg 1-1

H-°1¢ Adolfsberg 2-1

List Co Statistic | Adj Statistic Sepa
“Cogite 0.0 0.0 0
CoSector (0.0 0.0 I
~"3 Ldolfsherg 2-2

-*1% Ldolfsherg 2-3

-*1% Ldolfsherg 3-1

-*1% Ldolfsheryg 4-1

N-ry-)

% Bergsa 1-1
-*1% Berga 1-Z
-*1% Berga 1-3
2 Dalberg 1-1
-*1% Dalberg 1-2

-*1% Dalberg 1-3

: OF DiSaammeodal 13 5%
] | 3

Sites

From each site branch under Network, you can open the branch
to see a list of the sectors attached to the site. Each of these is in
turn a branch which leads to details about the sector’s
separations, as well as to the carriers assigned to it, and
eventually to details about each carrier’s relations. Sectors have
the icon % xxx-yyy where xxx is the identifier of the site whose
branch you opened (see above) and yyy is a unique identifier
for this sector within the site. The remarks about xxx (see
above) also apply to yyy.

Sectors

From each sector branch (under site, under Network), you can:

¢ Open a form which enables you to add and remove illegal and
forbidden frequencies or separations to lists for the sector. If
you have the option frequency hopping enabled, you can also
add and remove forbidden MALs. And if you have the option
frequency groups enabled, you can add and remove
forbidden sets and subsets.
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¢ Open the branch to see:

& Separations The separation requirements between this and other
sectors, the lists they are defined in and the original
statistics of these lists.

v Carrier Each carrier belonging to the sector is listed, with the
identifier xxx-yyy-zzz where xxx-yyy identifies the site
and sector (see above) and zzz is a set of digits
identifying the position of the carrier within the sector.
Each carrier is itself a branch — further details are
given below.

Carriers

From each carrier (under sector, under site, under Network),
you can:

¢ Open a form which enables you to add illegal frequencies or
separations into lists for the carrier.

¢ Open the branch to see:

&a Separations Lists the separation requirements with other carriers, what
lists they are defined in and the penalties derived from
statistics of these lists.

Categories and layers

You use category and layer to group carriers which share the
same attribute. The name of the attribute is the category and its
value is the layer. Both are user-defined.

This branch enables you to see and define categories and the
layers within each category. Below is only a brief description,
and you can see full details in the chapter on “Modeling
categories and layers”.
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Categories

L£_.Model ‘Helsingborg' I [=] |
E{B Spectim
@ Meitwork
EI@ Categories & Layers
Eg horder

..... £ T mar

Lo A nassigned
E-2F cype

o unassigned
(30 Penalties

From Categories & Layers, you can:
¢ Open a form to create, edit and delete categories.

¢ Open the branch to see a list of categories, each of which has
the icon €= xxxx where xxxx is the name of the category
(there is actually no practical limit on the number of
characters and spaces you can use, but you cannot use the
Tab as a character). Each category is itself a branch, leading
to individual layers as described immediately below. From
each category name, you can open another form to define its
layers.

Layers

When you open a category branch, you see a list of layers, each
of which has the icon .= xxxx where xxxx is the name of the
layer (there is actually no practical limit on the number of
characters and spaces you can use, though you cannot use the
Tab as a character).

You use the Penalties branch to see, set and edit the penalties to
be applied if planning rules are violated.
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¢ Model 'Helsinghorg* I [=]
H{B Spectrum
@ MNetwork
B Categories & Layers
-3 Pemaliies

EI@ Frecuency Penalties
=) [h Preferred

e pnassigned
EE Mlegal Frequencies
B2 horder
B2 type
EI---@ Separation Penalties
E_\g Co Secior

- & Co Site

E Neighbour List

EI@ Separation Penalties with Statistics
E| Area Interference List

-2 horder

-2 Lype

Traffic Interference List

From Penalties, you can:

¢ Open a form to see the names and descriptions of all the
penalty-oriented lists of data (exception tables, interference
tables and so on) which are already loaded into the model.
You can disable selected lists in this form so that the
optimizer will ignore them on its next run. Also you can
create and delete lists, as well as rename existing ones.

¢ (Gain access to three further branches:

Frequency
@ Penalties

Separation
@ Penalties

Separation
@ Penalties with
Statistics

This branch lets you specify the penalties for
assigning a certain frequency or color code to a
particular carrier.

This branch lets you specify the penalties for
assigning the frequency of a carrier where the
separation from the frequency of another carrier is
less than required.

This branch lets you modify the separation penalties
for particular carrier lists and layers so as to take into
consideration the relative importance of different
carriers according to their usage.

Each of these is described further below.

4-8
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Frequency penalties

From Frequency Penalties, you can:

Open the Preferred penalties branch (with the icon < ).
The form from this branch lets you see and set the penalty to
apply if the optimizer decides to change the current
frequency of a carrier.

Open the Illegal Frequencies branch (with the icon E ). The
form from this branch lets you see and set the penalty to
apply if the optimizer decides to assign a frequency which is
defined as illegal.

Open either of these branches to see a list of category names
(«= xxxx). From here you can open any category name
branch to see a list of the layers (.= xxxx) within it. You can
open a form from any layer name which lets you set
(depending on which branch you open):

¢ The preferred penalty for that layer at an additional value
than the penalty defined in the Preferred form.

¢ The illegal frequency penalty for that layer at an
additional value than the penalty defined in the Illegal
Frequency form.

Separation penalties

From Separation Penalties, you can:

Gain access to the following branches:

CoSector This branch enables you to impose penalties for

assigning carriers within the same sector at certain
separations.

CoSite This branch enables you to impose penalties for
assigning carriers within the same site at certain
separations.

Separation There is one branch per defined separation list. You

Lists can impose penalties for violating the rules defined

within each list.

From each of these branches, you can either open a form or
open further branches for category names (4 xxxx) and thence
to layer names (.= xxxx). The forms you reach from these have
the following functions:
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¢ Right-click These forms allow you to see and set the co- and
adjacent penalties and the separation requirement between
carriers within the same sites and sectors in the network or
between carriers defined in the loaded separation lists.

¢ Click on layer name You can open a form from any layer
name. It lets you set the co- and adjacent penalties and the
separation requirement for that layer at an additional value
than the penalty defined in the relevant Co Site, Co Sector
or Separation List form.

Separation penalties with statistics

From Separation Penalties with Statistics you can:

* Open the branch to see the separation lists holding statistics
(with the icon E ). From each of these you can:

Open a form enabling you to:
Include or exclude the list at optimization time.

Apply a multiplier (scaling) to the penalties in the list to
set their relative importance above or below the penalties
in other lists. You can apply the multiplier to co- and
adjacent penalties separately.

Distribute the original statistics based on the number of
carriers in either the interfered or interfering sector.

Apply a sector dependant multiplier equal to either the
interfered or interfering sector’s served traffic or area.

Set co- and adjacent penalties that would be incurred if
the penalties derived from statistics were higher than the
defined absolute co- and adjacent threshold values.

Set co- and adjacent penalties that would be incurred if
the penalties derived from statistics are higher than the
defined relative co- and adjacent threshold values. The
threshold values are relative either to the serving sector’s
served traffic or to its served area.

Open the branch to see a list of category names (4 xxxx). From
here you can open any category name branch to see a list of the
layers (.= xxxx) within it. You can open a form from any layer
name which allows you to:

Set the co-and adjacent scaling for that layer at any value.
You can do this separately for carriers at interfered and
interfering layers.

Set layer distribution to bias the distribution of statistics
so that penalties are proportionally higher for some
carriers than for others.
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¢ Set the layer protection/pollution for the layer to change
the protection of carriers in this layer.

e Turn the sector dependent scaling with area or traffic on
or off.

¢ Set an absolute threshold value and penalty for co- and
adjacent penalties within the layer. All values must be the
same as or higher than the corresponding values for the
list.

¢ Set co- and adjacent penalties that would be incurred if
the penalties derived from statistics are higher than the
defined relative co- and adjacent threshold values. The
threshold values are relative either to the serving sector’s
served traffic or to its served area. All values must be the
same as or higher than the corresponding values for the
list.

To see and change detailed information about a model’s
spectrum, network, categories, layers and penalties, you use
forms. Each form is related to a particular branch in the tree
view, and you can see it by right-clicking on the name of the
relevant branch.

Although each form shows different information, the general
layout and method of making changes is consistent throughout
CellOpt AFP. These generic forms and methods are described
here and you should be familiar with them before starting
detailed modelling work with the four following Modeling
chapters.

There is one form, however, which is not typical. This is the
network editor, and you will need slightly different techniques
to use it. For this reason, the network editor has its own section
in the chapter on “Modeling the network”.

Information on forms

When you open a new form by right-clicking on a name in the
tree view, it opens as a separate window. While a form is open,
you can still navigate in the main window and use menu
options. You can resize, move, minimize, maximize and close
forms just like any other window.
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If a window is too narrow to display all the information in a
field, you will see a line of dots in that field. You can make the
window bigger to see more, and sliders let you scroll up and
down or sideways where information cannot be shown all at
once.

You can have as many forms open as you wish. If a change in
one affects the information in another, you will see the change
in the other form (this is not true with the Network form where
you need to ask it to refresh by clicking View).

If you alter any of the information on a form, the changes will
stand and will take effect throughout CellOpt AFP for the
duration of the session. They will not survive the closure of
CellOpt AFP unless you save them as described in the chapter
on “Using CellOpt AFP”.

The instructions below assume you will use the mouse for most
of your navigation in forms. However, you can move around any
form by using Tab (the active area is boxed) and then use the
arrow keys.

There are five basic form types. Each of these can appear by
itself or in the same window as another type.

The property form

These forms show a table of properties of the entity on which
you right-clicked in the tree view. The example shows part of the
form reached by following Penalties — Separation Penalties -
CoSite. It shows the attributes or properties of the chosen
entity.

4% Co Site for Model Helsingborg - Ready =] 3
Property | Yalue |
o Bite On
o Petalty 1200
A djacent Penalty 200
Separation Beguirement 3

Like all tables of properties, the form has two columns. One is a
list of the properties and the other their values.

You cannot alter anything in the Property column, but you can
alter some of the values in the right-hand column (others are
generated and updated by CellOpt AFP). Editable fields are
shown paler than non-editable ones. The two sorts of editable
field are used for:
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¢ Switching conditions on or off Some property forms have
fields showing On or Off values. To toggle between on and
off, click on the field to see the choices available:

Zi& Co Site for Model Helsingborg - Ready = =1 E3
Fraperty | Walue |
o Bite [Cn =l

o Penalty
& djacent Penalty OfF
1

Separation Regquirement

Move the mouse over the choices to highlight the one you
want and click again.

¢ Drop-down menu This is very similar to the switching
described above, and is used in the same way, but several
choices can appear:

A& Area Interference List for Model Helsingborg - Ready

Property | Walue I
Bettings
File GheoldatavmaptestiHelsingborg\ P1aNET int
List O
List Mo difier Area =
Bealing by Sector Area Undaown
Intefered
Inteifering
Distribution Traffic
Intesfered Distribution Off
Interfering Distribution Off

The CellOpt AFP list form

These forms show (and allow you to change) model data which
is held in CellOpt AFP itself rather than in data files, such as
globally available frequencies and color codes. The form shows a
simple list of data items (the isolated figure shows the number
of items in the list) with sliders to scroll the list when
necessary. You can add and remove items from the list as shown
below.
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Tabs Some forms, like the one in this illustration, have tabs,
which allow you to change between forms with closely related
functions. When you click on a tab, only the panel attached to it
changes. Note that other form types also have tabs.

ﬁFlequencies For Model ‘Helsingborg® - Ready H=1E3

Mobile Allocation Lists I Fotbidden MALs
#vailable Frequencies | Ilegal f Forbidden Frequencies

100
10
102 |
103
104
105
106
107
108

| v

-

36 frequencies

Add

Remove

¢ Adding data items Whenever a list like the one in the
example above is showing, you can add items to it:

1 Click in the box next to Add to see a flashing cursor.
2 Typein:
¢ A single entry.

¢ A list of entries separated by commas (but with no
spaces), for example 3,29,32.

¢ A range of entries, for instance 29-32 if you wanted to add
29, 30, 31 and 32.

¢ A combination of the above, for instance, 3,29-32,36 if you
wanted to add 3, 29, 30, 31, 32 and 36.

3 Edit your typing if necessary and then press Add or the
Enter key. The list is updated immediately and any relevant
changes made in the left-hand panel as well.

* Removing data items. When a list of any sort is shown in the
list area, you can remove single or multiple data items from
it. The example above shows a form containing a list of
frequencies.

1 Select and highlight:

¢ Any single entry for removal by clicking on it (click again
to cancel your choice).
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e Multiple entries by holding down CTRL as you click.

¢ A range of entries by holding down SHIFT as you click on
the entries at each end of the range (the upper one first).

Click on Remove at the bottom of the panel.

A dialog box asks you to confirm the removal of each
highlighted entry in turn. Press Yes to All (for all items) or
Yes (for a single item) to remove, No to skip the current
entry, or Cancel to abort the removal.

Data file list forms

These forms allow you to see and change the contents of lists
held as separate data files. The instructions below tell you how
to choose the list you want. Once you have done so, you can add
and remove data items as described in “The CellOpt AFP list
form” on page 13.

ﬁFlequencies For Model ‘Helsingborg® - Ready H=1E3

Iobile Allocation Lists I Forhidden MALs
Available Frequencies Ilegal f Forbidden Frequencies

List [Forbidden Frequencies

Category |Channel Type
Layer |BCCH

Lelledls

102
103
104
105

4 frequencies

Add '

Remove

Select List This field acts as both a browser and as a type-in
field for creating a new list. You can type in a unique list
name and add items to it manually with the Add facility, or
you can click on the field to see a menu of existing lists from
which to choose.

Drop-down selection To make a selection from a field with a
drop-down arrow, click on the arrow to see a list of the
choices available, then move the cursor to highlight the
choice you want and click again.
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Simple slider forms
These forms are used for setting penalty values. In general:
Make your entries and settings as described below.

Click on Apply to accept all the changes you have made.

A% Preferred for Model Helsingborg - Ready I =1 B3
Property | Value |
Preferred O
Frefetred Penalty 330
Preferred Penalty I33.I:I
1
d
II_IIlIII|II_||III|III_IIIIIIIIlJIIIIIIlIJIl
1 1n 100 1000 10000
_Apply |

¢ Using entry boxes You can put figures directly into the entry
box in the example above simply by clicking on the box to see
a flashing cursor, typing in the numbers and pressing Enter.
Illegal characters or out-of-range numbers are not accepted
and the box reverts to its original value if you try to enter
them. If the entry box has an associated slider, it will move to
reflect the value you entered.

¢ Using sliders For properties like penalties, you are often not
so much concerned with the value itself than you are with
the need to increase or decrease it, so CellOpt AFP has
sliders to help you make adjustments. Each slider has an
associated entry box which updates as you move the slider.
Not all slider scales are the same, but each is described fully
in its place in following chapters.

¢ For coarse movements, you can move any slider simply by
dragging it.

¢ For finer movements, click and hold anywhere on the slide or
the scale underneath it. The slider moves slowly towards the
mouse cursor, stopping when it reaches it. As long as the
slider area is active (boxed), you can use the arrow keys for
the same purpose.
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Complex slider forms

These forms are used for setting separation requirements and
penalties as well as scaling, threshold, distribution and
protection values. They work on the same principles as the
simple slider forms described above but have extra features as
follows:

¢ CellOpt AFP sets certain rules, especially for penalties,
which mean that you cannot set one value lower (or in some
cases higher) than another.

¢ In the example below, the value set on the lower slider must
always be the same as or lower than the one on the upper
one. If you try to move it higher, it will spring back to the
same value as the upper slider.

¢ Where a setting on one form affects the setting on another,
the setting on the first form is indicated on the second with a

blue line.
Interfered | Interfering | Absolute Theeshold | Relative Threshold
Co Sealing p4
1
I|_|||||||||_|||||||||_|||||H|||_|||||||||J||
l
2
II_Illllllll_lll||||||_|||||||||_|||||||||_|||
0.01 01 L0 100 100.0
Adjacent Scaling [ 25
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5

® ¢ - Modeling the spectrum

Overview 1

Spectrum (Available frequencies) form 2
Spectrum (lllegal/Forbidden frequencies) form 3
Spectrum (Sets) form 4

Spectrum (Forbidden Groups) form 7

Spectrum (Mobile Allocation Lists) form 9
Spectrum (Forbidden MALs) form 11

Spectrum (Available color codes) form 13
Spectrum (Forbidden Color Codes) form 14

AN N S AN S S~

This chapter explains the form(s) that enable you to see and
control the frequencies and color code for your network model.

The model needs the following information:

¢ All the frequencies which can possibly be used in the model
(the available frequencies).

¢ Those frequencies which are available but which will have
some restrictions placed on their use in the model (the illegal
frequencies). Later, you will be able to define the restrictions
importance numerically by awarding penalties for the use of
the frequencies for each layer. You use the Penalties branch
(described below) to do this.

¢ Frequencies that for certain groups of carriers are forbidden
to use (the forbidden frequencies).

¢ If you have started CellOpt AFP with the frequency hopping
option, then you may define and edit Mobile Allocation Lists
under the Mobile Allocation List tab. Also, you may define
forbidden MALs.

e If you have started CellOpt AFP with the frequency group
option, then you may define and edit frequency set and
subset under the Sets tab. Also, you may define forbidden
sets and subsets.

¢ All the color codes globally available to the model.

¢ Color codes that for certain groups of carriers are forbidden
to use (the forbidden color codes).

Agilent Technologies 51
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The forms in this chapter are all obtainable from the Spectrum
branch in the tree view for the current model. Model loading
and selection are described in the chapter on “Starting CellOpt
AFP” on page 2, while the one on “Modeling” on page 1 explains
the layout and navigation of the tree view as well as the ways of
manipulating the information on forms.

Spectrum (Available frequencies) form

This form deals with the frequencies globally available to the
model - the optimizer will consider only these frequencies. If
you want to split your spectrum or use some frequencies only in
given circumstances, you can declare them as illegal or
forbidden. You do this by using the forms in the next two
sections. However, the frequencies must appear here to be
available for restraints.

Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Frequencies, then
click on the Available tab if necessary.

ﬁFlequencies For Model ‘Helsingborg® - Ready H=1E3

Mobile Allocation Lists I Fotbidden MALs
Available Frequencies | Illegal / Forbidden Frequencies

10
102 |
103
104
105
106
107
108

-

36 frequencies
Add

Remove

What you can see

¢ The number of frequencies currently globally available to the
model.

¢ The globally available frequencies.

CellOpt AFP 2.5 User Guide
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What you can do

Add and remove the frequencies globally available to the model.
Instructions for using Add and Remove are given in the chapter
on “Modeling”.

Spectrum (lllegal/Forbidden frequencies) form

Amongst the data files loaded for the model some frequencies
may be declared as illegal frequencies - those that, although
included in the globally available list above, will have some
restrictions imposed on their assignment to specific carriers.

Some frequencies may be declared as forbidden frequencies.
These are frequencies with stronger restrictions on them than
the illegal ones. They cannot even be considered by the
optimizer. The difference between illegal and forbidden
frequencies is that the former may be used — although it is not
recommended to use them — while the latter cannot be used at
all.

You use the Spectrum (Illegal/Forbidden frequencies) form to
edit the illegal and forbidden frequencies for any given layer.

Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Frequencies, then
click on the Illegal/Forbidden tab if necessary.

ﬁFlequencies For Model ‘Helsingborg® - Ready H=1E3

Iobile Allocation Lists I Forhidden MALs
Available Frequencies Ilegal f Forbidden Frequencies

List [Forbidden Frequencies

Category |Channel Type
Layer |BCCH

Lelledls

102
103
104
105

4 frequencies

Add '

Remove
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What you can see

¢ A list of frequencies that have been declared either as illegal
or forbidden, for any given layer of any given category.

¢ The number of illegal or forbidden frequencies.

What you can do

¢ To add or remove the illegal or forbidden frequencies:

a

Choose the list, either illegal frequencies or forbidden
frequencies, in the drop-down menu.

Choose a category and layer.

You can remove any of the frequencies you see, or add any
valid frequency (one of the frequencies in the Available
Frequencies

list — use the Frequencies tab to toggle between the two
lists). Instructions for using Add and Remove are given in
the chapter on “Modeling”.

¢ To create more illegal frequencies:

a

Choose the list illegal frequencies in the Select List
drop-down menu.

Choose the category and layer to which the illegal
frequencies will apply.

Click in the Add field and enter the illegal frequencies
singly, as a comma separated list, or as a range.

¢ To create more forbidden frequencies:

a

Spectrum (Sets) form

Choose the list forbidden frequencies in the Select List
drop-down menu.

Choose the category and layer to which the forbidden
frequencies will apply.

Click in the Add field and enter the forbidden frequencies
singly, as a comma separated list, or as a range.

The sets to be used in frequency group planning are defined
using this tab. This tab only appears if CellOpt is started with
the -A frequencygroups option described in the System
Administration section.
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Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Frequencies, then
click on the Sets tab.

a% Frequencies for Model 'Helsingborg' - Ready M=k

Mlobile Allocation Lists I Fothidden IMALs
Arailable Iegal f Forbidden Sets | Forbidden Groups

rConfigure set template

Mumber of Sets 1|

Number of Subsets per Set

Mutnber of Fregquencies per SubSet

o |

What you can see

If no sets have been defined previously, the set configuration
panel will appear.

¢ Convenient defaults for the Sets template are predefined.

These will be 21 sets, 4 sets per subset and 5 frequencies per
subset.

If sets have been defined previously, then the allocation of
frequencies to sets will appear.
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a% Frequencies for Model 'Helsingborg' - Ready M=k

Mlohile Allocation Lists I Forbidden WALz
Arailable | Iegal f Forbidden SBtS' Forbidden Groups
Set |1 2 3 4 5 B 7 ] ]
cc
U I
U
u
U
U
il
il
il
h
fl
L =

4 | o
Refresh Ll |

In the first fixed row you can see:

¢ The specified number of sets, numbered consecutively.
Frequencies that belong to a set are specified in the column
below the set number.

In the first fixed column you can see:

e CC - specifying the row where you should enter control
frequencies if you want these to be assigned from the same
set or subset.

UM L X X1, X2, etc - specifying the rows where you should
enter frequencies belonging to subsets. U denotes the
frequencies in the Upper subset of a set, M denotes the
frequencies in the Mid subset of a set, L is the frequencies in
the Lower subset, and X, X1, X2 denote the frequencies in
additional extra subsets of the set.

In the table you can see:

¢ The frequencies assigned to sets or subsets.

What you can do

¢ Select a region by placing the mouse over the first cell to
select, depressing the left mouse button and releasing the
mouse button over the last cell to select. Right clicking brings
up a menu that allows you to:
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e To fill a region with frequencies

Select the region to fill.

o o

Depress the right mouse button and select Fill.

Choose the starting frequencies.

[o o]

Choose the final frequency.
Mouse click on OK.

-

To clear a region of frequencies.

Select the region to clear.

= (o]

Depress the right mouse button and select Clear.
i To redefine the table defaults.

j Right click on the Set Template Panel.

k Choose Setup Table.

I  Choose the number of Sets, subsets and frequencies.

Defining control frequencies in the CC row

If any frequencies have been defined as control frequencies, in
the first row marked CC in the table, then only these
frequencies are assigned to carriers that are defined in a carrier
group in the carrier group category and are marked as control
carriers in the control id category

(Control id = 1). With control frequencies defined, the control
carrier of a carrier group will always be assigned a control
frequency from the same set or subset as the other carriers in
the carrier group.

Spectrum (Forbidden Groups) form

CellOpt AFP 2.5 User Guide

In the same way as you define forbidden frequencies, you can
also define forbidden groups, i.e., forbidden sets and subsets. A
set or subset must exist if you want to use it here. This tab only
appears if CellOpt is started with the -A frequencygroups
option described in the System Administration section.
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Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Frequencies, then
click on the Forbidden Groups tab.

A% Frequencies for Model 'Helsingborg' - Ready | [=] 3

Mobile Allocation Lists I Fothidden MALs

Available | Iegal/Forbidden | Sets

Fothidden Groups

Select List: [Forbidden Sets

Category:|border

Layer:[Detumark

Leliels

31
33
35
36
37

5 sets

Remove

What you can see

A list of either sets or subsets that have been declared as
forbidden, for any given layer of any given category.

The number of forbidden sets or subsets.

What you can do

To add or remove the forbidden sets and subsets:

a Choose the list, either Forbidden Sets or Forbidden

Subsets, in the drop-down menu.

b Choose a category and layer.

¢ You can remove any of the sets or subsets you see, or add
any valid set or subset. Instructions for using Add and
Remove are given in the chapter on “Modeling”.

To create more forbidden sets:

a Choose the list Forbidden Sets in the Select List

drop-down menu.

b Choose the category and layer to which the forbidden sets

will apply.

¢ Click in the Add field and enter the forbidden sets singly,
as a comma separated list, or as a range.
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5

A set is named the letter S (for Set) plus a number, for example
S1 or S15. When you enter forbidden sets, you can either type
the full name (like S5) or just the number (like 5).

¢ To create more forbidden subsets:

Choose the list Forbidden Subsets in the Select List

a

drop-down menu.

Choose the category and layer to which the forbidden
subsets will apply.

Click in the Add field and enter the forbidden subsets
singly or as a comma separated list.

A subset is named the letters SS (for SubSet) plus a number
plus either of U, M, L, X or X1, X2, X3,... For example, SS5L.
When you enter forbidden subsets, you have to type in the

full name, not just the number, as is the case with sets.

Spectrum (Mobile Allocation Lists) form

The definition of Mobile Allocation Lists (MAL) is performed
here. This panel only appears if CellOpt is started with
frequency hopping enabled by the -A frequencyhopping option

described in the System Administration section.

Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Frequencies, then

click on the Mobile Allocation Lists tab if necessary.

4% Frequencies For Model "Helsingbora’ - Ready

Acvailable Frequencies | Hegel /Forbidden Frequencies Mobile Allocation Lists | Forbidden MALs |

MAL Editor

’;‘lumbw of MALs [111] Apply |

Refresh |

LIALL

ALZ

MALZ

TIAL4

MALS

MALS

MALT

AL

MALD

LALL

length

2

number fixed

it}

number free

4

Frequency

Use

cu

cu

cu

cu

cu

cu

cu

cu

cu

100

12

100

100

101

2

102

1z

10z

103

1z

103

104

12

104

105

2

105

105

106

1z

106

107

1z

107

108

1z

108

108

109

i}

110

1z

1o

1o

111

11

1t

12

11

112

13

i}

113

114

2

1135

2

115

115

116

116

7
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What you can see

The Mobile allocation Lists Form allows you to specify the
Mobile Allocation Lists used for the frequency Hopping. In the
MAL editing Panel, you can see:

The number of MALs used

In the first fixed rows you can see:

The names of the MALs used.

The Number of frequencies or length of each MAL
The number of free carriers using a particular MAL
The number of fixed carriers using a particular MAL

The type of MAL. The type could be UD (User Defined), PG
(PreGenerated) or CU (Customized). A User Defined MAL is
specified in the input file or by the user by assigning
frequencies to the MAL in this form. A pregenerated MAL is
generated by the optimizer when the user is specifying the
number of MAL to use in the optimizer window. When using
the customized MAL in the optimizer window it will be
defined as Customized.

In the first fixed columns you can see:

The Available frequencies

Excluded MAL frequencies are highlighted in orange or red.
The frequency will be highlighted in orange if no MAL is
using that frequency. Red indicates that a frequency is
excluded to MALs and at least one MAL uses the frequency.
The automatic MAL generating routine will never allocate a
frequency belonging to the excluded MAL frequencies.

The number of MALs using a particular frequency.

In the table you can see:

The frequencies used by a particular MAL highlighted.

What you can do

Include individual frequencies in an MAL by double clicking in
the relevant MAL column and Frequency row. The specific MAL
will then be seen as a User Defined MAL and will not be
changed during the optimization. A frequency can be excluded
from automatic MAL planning by toggling the relevant
frequency’s Use column. Several operations can be performed
on one or more selected ranges:
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Modeling the spectrum 5

¢ The state of inclusion of a selected range of frequencies can
be toggled by selecting a range of frequencies, right-clicking
and selecting “toggle”.

¢ A range of frequencies can be removed from MALSs by
selecting the range of frequencies and MALs in the table,
right-clicking and selecting “clear”.

¢ Arange of frequencies can be added to MALs by selecting the
range of frequencies and MALSs in the table, right-clicking
and selecting “set”.

¢ The state of exclusion of a range of frequencies can be
toggled by selecting a range of frequencies in the Use column,
right-clicking and selecting “Toggle exclude”.

¢ The type of MAL can be change from the current one to any
of the other two types by selecting a MAL in the Use row,
right clicking and selecting the new type.

Spectrum (Forbidden MALS) form

CellOpt AFP 2.5 User Guide

Use this form to define forbidden MALs. An MAL must exist if
you want to use it here. This tab only appears if CellOpt is
started with the

-A frequencyhopping option described in the System
Administration section.
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5 Modeling the spectrum

Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Frequencies, then
click on the Forbidden MALSs tab.

A% Frequencies For Model 'Helsingborg® - Ready =] B3
&vrailable Frequencies I Megal f Forbidden Frequencies
Iobile Allocation Lists Forbidden MALs
Fotbidden MaALs
Category |[Channel Type ;I
Layer [BCCH I
OMALs
Add
Remove

What you can see

¢ A list of MALSs that have been declared as forbidden, for any
given layer of any given category.

¢ The number of forbidden MALs.

What you can do

¢ To add or remove the forbidden MALs:
a Choose a category and layer.

b You can remove any of the MALs you see, or add any valid
MAL. Instructions for using Add and Remove are given in
the chapter on “Modeling”.

¢ To create more forbidden MALSs:

a Choose the category and layer to which the forbidden
MALs will apply.

b Click in the Add field and enter the forbidden MALSs
singly, as a comma separated list or as a range.
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A MAL is named the letters MAL plus a number, for example
MALI1 or MAL15. When you enter forbidden MALSs, you can
either type the full name (like MALD) or just the number (like

5).

Spectrum (Available color codes) form

CellOpt AFP 2.5 User Guide

This form enables you to see and edit the list of color codes
globally available to the current model.

Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Color Codes, then
select the Available tab.

,ﬁ[ﬁolur Codes For Model 'Helzingborg" - Ready

Available | Forbidden |

0a
0L
0z
03
04
05
0é
07

8 colotr codes

Add

Remove

What you can see
¢ The number of color codes currently globally available to the
model.

¢ A list of the globally available color codes.

What you can do

Add and remove the color codes globally available to the model.
Instructions for using Add and Remove are given in the chapter
on “Modeling”. Note, however, that CellOpt reads color codes as
text, so you must enter each code individually rather than as
series or ranges.
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Spectrum (Forbidden Color Codes) form

A forbidden color code is a color code that cannot be used for a
certain group of carriers. This form enables you to see and edit

the list of forbidden color codes.

Route from CellOpt AFP main window

Open the Spectrum branch, right-click on Color Codes, then

select the Forbidden tab.

,ﬁ[ﬁolur Codes For Model 'Helzingborg" - Ready

Availahle Forbidden

Fothidden Colot Codes

Category [Channel Type ;I
Layer [ECCH =]
0z
03
2 color codes
Add l
Remove

What you can see

¢ Alist of color codes that have been declared as forbidden, for

any given layer of any given category.

¢ The number of forbidden color codes.

What you can do

¢ To add or remove the forbidden color codes:

a Choose a category and layer.

b You can remove any of the color codes you see, or add any
valid color code. Instructions for using Add and Remove

are given in the chapter on “Modeling”.

¢ To create more forbidden color codes:

a Choose the category and layer to which the forbidden
color codes will apply.

b Click in the Add field and enter the forbidden color codes

singly, as a comma separated list or as a range.
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® ¢ - Modeling the network

The network editor 1

Network editor (carriers) form 2

Network editor (sectors) form 10
Network editor (Filters) form 13

Sector editor (lllegal/Forbidden) form 15
Sector editor (Separations) form 17
Carrier editor (lllegal /Forbidden) form 18
Carrier editor (Separations) form 19

This chapter enables you to see and change the model of the
physical network which makes up your model - its sites, sectors
and carriers and their assignments.

Most of this structure and detail will have been worked out at an
earlier stage in the planning process, so you will load it with the
data files when you start work on planning the frequencies for
the model. CellOpt AFP allows you to see a logical tree structure
for the network and to examine and change it radically or in
fine detail.

The network editor

The network editor provides the four main forms for seeing and
changing the fine detail (carriers, sectors, and filters) of the
network. They are different from any other used in CellOpt AFP,
so their use is described here rather than in “Using CellOpt
AFP”, which details the other ways of navigating and making
changes in CellOpt AFP.

The network editor (carriers) form allows you to:

¢ Select sets of carriers according to different parameters and
their values, as well as by category and layer.

¢ Change the frequency, color code and layers of any of the
carriers in the network (all at once, in selected sets or
individually) and to declare whether the optimizer is allowed
to change a given carrier’s frequency (free) or not (fixed).
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6  Modeling the network

If the frequency hopping option is enabled you may also
define in the hopping group category what carriers within
the sector or site that should be using the same MAL. With
this option enabled you can also edit MAL, HSN and MAIO
assignments of each carrier.

If the frequency group option is enabled you may also define
it in the carrier group category what carriers within the
sector that should be assigned frequencies from the same set
or subset.

Create new categories and layers without needing to open
the categories and layers editor.

The network editor (sectors) form allows you to:

Select sets of sectors according to different parameters and
their values.

The network editor (filters) form allows you to:

Define regular expression filters for selecting groups of
carriers or sectors based on their names.

The network editor (set planning) form allows you to:

Automatically arrange the carriers in the network to be
planned using sets, subsets, or sets and subsets according to
the frequency template used.

Network editor (carriers) form

The network editor for carriers allows you to:

6-2

Select sets of carriers according to their name, frequency,
color code, control id, layer, position in the sector, number of
carriers in the sector or whether their frequencies are fixed
or free.

See and change the frequencies, color codes and layers of all
the carriers in the network (all at once, in selected sets or
individually).

Change selected carriers’ frequencies from fixed to free and
back again.

If the frequency hopping option is enabled you may also
define in the hopping group category what carriers within
the sector or site that should be using the same MAL. With
this option enabled you can also edit MAL, HSN and MAIO
assignments of each carrier.

In the hopping group category, each carrier is defined as
either: non-hopping, synth sector 1, synth sector 2, synth site
1, synth site 2, baseband 1, or baseband 2. All carriers in the
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same sector defined as synth sector 1 should be assigned the
same MAL. It is possible to have some of the hopping carriers
in the sector be assigned another MAL. This is accomplished
by assigning these carriers to synth sector 2. Likewise, all
carriers in the same site that are defined as synth site 1
should be assigned the same MAL. It is also possible to have
some of the hopping carriers in the site to be assigned
another MAL by assigning these carriers to synth site 2.
Carriers may also be defined as either baseband 1 or
baseband 2. This defines the carrier as a hopping carrier
using baseband hopping. Any combination of these
definitions is allowed.

If the frequency group option is enabled you may also define
in the carrier group category what carriers within the sector
that should be assigned frequencies from the same set or
subset.

In the carrier group category, each carrier is defined as
either grouped or non-grouped. Carriers that are defined as
grouped will be assigned according to the chosen set
planning strategy. The set planning strategy is set in the
frequency optimization panel.

Create new categories and layers without needing to open
the categories and layers editor.

Route from CellOpt AFP main window

Right-click on Network. Alternatively, you can make sure that
= the correct model is in focus and then choose the modeler icon
tL-]:ﬂ from the menu bar and Edit from the menu. Click on the

Carriers tab if necessary.
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ﬁNelwolk Editor for Model "Helsingborg® - Ready M=]E3

Property | Value || Caiers | sectors | Fiters|

Sites 38

Sectors 111 e

Carriers 333

Free Carr?ers 333  Entire Hetwork

Freguencies 36

Freguency Reuse 12.0

Selected carriers 111 & Category Frequency |
carrier Freguency - * | & Ly ll L

Adolfsherg_1-1-3 MALL = v and Category  [Position in Sector == v

Adolfsherg_1-2-3 MALZ —

Adoifsberg_1-3-3 MAL3 & Ly g [

Adaolfsherg_2-1-3 MALA [~ And

Adaolfsherg_ 2-2-3 MALS

Adolfsherg_2-3-3 MALA F—

Adolfsherg_3-1-3 MALT

Adolfsherg_3-2-3 MALE

Adolfsherg_3-3-3 MALD

Adolfsherg_4-1-3 MALLD ' SitefSector/Carrier List File I |

Adolfsherg_4-2-3 MALLL

Adolfsherg_4-3-3 MALLZ cattiers with 'Frequency'="A1l" and 'Position in Sect...

Berga_1-1-3 MALLZ

Berga_1-2-3 MALL4 rinodifiy

Berga_1-3-3 MALLS - -

Berga_2-1-3 MALIG Change FixedFree =

Berga_2-2-3 MALLT To Free i

Berga_2-3-3 MALIZ

Dalberg_1-1-3 MALLS Apply | change Fixed/Free to Free

Dalberg_1-2-3 MALZ0

Dalberg_1-3-3 WAL

Djupadal _1-1-3 MALIZ

Djupadal_1-2-3 MALIS

MinmadAl 4 22 TAAT A ;I

Using the network editor

You use the upper part of the right pane to select carriers whose
properties you want to see and possibly change. The results of
your selection are shown in the list of carriers in the lower part
of the left pane. Having made your selection, you can apply
changes to it by using the lower part of the right-hand pane.

What you can see

The name of the current model appears in the window title bar.

For the current network model:
¢ The number of sites.

¢ The number of sectors.

¢ The number of carriers.

¢ The number of free carriers (those which the optimizer is
allowed to change, with or without penalty).

¢ The number of frequencies.
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¢ The current frequency reuse in the model. The reuse is
derived by dividing the number of globally available
frequencies by the average number of carriers required per
sector.

¢ The number of carriers selected.

e A list of carrier names. The content of this list depends on
the criteria you choose in the right-hand pane. You can
choose to see all the network’s carriers or just those which:

¢ Have a specific frequency.
¢ Have a specific color code.

¢ Are fixed (the optimizer is not allowed to change the
frequency).

e Are free.
¢ Have a particular control id.

e Have a given position in its sector or a position no smaller
than a given value.

¢ Belong to sectors with a given number of carriers or with no
fewer than a given number of carriers.

¢ Belong to a given category or layer.

¢ Are included in a given data file (list).

The list of Carrier names can be narrowed by selecting multiple
criteria by clicking the AND button. Only the first selection will
be displayed.

To see the carriers in the model globally or selectively, follow
the instructions for “Viewing carriers and their properties” on
page 6.

What you can do

To change the carrier properties for a selected set of carriers,
use the network editor (see below) to select the set you want.
You can then change the following properties:

¢ Frequency - you assign the same frequency to all the carriers
in the selected set.

¢ Color code - you assign the same color code to all the
carriers in the selected set.

¢ Fixed/free — you make all the carriers in the selected set
fixed, or all free.

¢ Category and Layer — you assign the same layer within a
given category to all the carriers in the selected set.
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The property you use to select the set and the property you change can be
different. For example, you could select all the carriers whose sector
position is 1 and change their frequencies to 21.

Having chosen to view a list of carriers:

e With their fixed or free values, you can change any individual
carrier to fixed or free.

¢ With the names of their layers in a given category, you can
change the layer of any individual carrier.

¢ With their frequencies, you can change the frequency of any
carrier in the list which is declared as free (you cannot select
those that are fixed). The frequencies of free carriers have a
paler background in the right-hand column.

To make a change:

a “Using the network editor” on page 4 to select and view a
set of carriers so that the list in the left pane includes both
the carrier you need and the property you want to change.

b Click on the Value field next to the carrier's name to see a
drop-down list containing all the valid values available.

¢ Click on the one you want and the value will change.

Viewing carriers and their properties

Decide exactly what it is you want to see, for example “All the
carriers in the whole network”, “All the carriers whose
frequency is 6”7, “All the carriers in list listname”.

If you want to see:

¢ All the carriers, together with the value of a particular
property for each:

a Click on the topmost drop-down menu box and choose the
property you want from the drop down list (these are also
listed in the Property column of the table below).

b Click on the Entire Network radio button.

¢ Click on View to see the carriers in the left panel.

You achieve the same results as above by clicking on
Category & Layer, selecting the property from the upper
drop-down list and then choosing All in the box just below it.
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¢ Only those carriers which share a given property value, click
on the Category & Layer radio button, then choose the
property you want from the topmost drop-down menu and
its value from the one just beneath it. The table below give
the properties available.

Topmost drop-down list
(Property)

Fixed/Free

Frequency
Original Frequency

Color Code

Control id

Hopping/Carrier Group*
Mobile Allocation List'
Mobile Allocation Index Offset’

Hopping Sequence Number!

Position in Sector

Absolute Carriers in Sector

Carriers in Sector >=

Carriers in Sector<=

Position in Sector >=

CellOpt AFP 2.5 User Guide

Second drop-down list
(Value)

You can see either all the fixed-frequency carriers,
or the free ones — all those whose frequency the
optimizer is allowed to change. Choose Fixed or
Free.

Choose from the available frequencies.
Choose from the original frequencies.

Choose from the available color codes. You can also
choose unassigned.

Choose from the available control ids.

See all the carriers that have particular hopping or
group characteristics.

Choose from the used mobile allocation list. You can
also choose unassigned.

Choose from the used mobile allocation index
offsets.

Choose from the used hopping sequence numbers.
You can also choose unassigned.

See all the carriers which share the same position
in each different sector.

See all the carriers which belong to sectors with a
chosen number of carriers. Choose from a list of
valid numbers of carriers.

This is the same as Absolute Carriers in Sector, but
includes the carriers in all those sectors whose
carrier number exceeds the chosen number as well
as equals it.

This is the same as Absolute Carriers in Sector, but
includes the carriers in all those sectors whose
carrier number is less than the chosen number as
well as equals to it.

This is the same as Position in Sector, but includes
the carriers in positions exceeding the chosen
number as well as equalling it.

6-7



6

6-8

Modeling the network

Topmost drop-down list
(Property)

Filter

Categoryname

Second drop-down list
(Value)

Using the tab Filters you can create regular
expression filters for carrier (and sector) names.
Here you can choose which filter to apply.

See all the carriers belonging to a given layer
within the chosen category. If you need to see
carriers which have yet to be assigned a layer
within the category, choose Unassigned.

* Note that the name appearing here depend on whether frequency hopping, frequency
groups or both have been activated as described in the section on system administration. If
only frequency groups are active the selection will be called Carrier group. If only
frequency groups are active, the selection will called Hopping group. If neither are active

this selection will not appear.

t These options will only appear if the frequency hopping option is enabled.

After you have made your selection, click on View to create the
list in the left panel.

¢ All the carriers in a given data file (list):

a Click on the Site/Sector/Carrier List File button.

b Enter the name of any data file currently associated with
the model (you do not need to specify the path), or click
on ... to choose the file with a browser.

¢ Click on View to see the results in the left column.

Making changes to carriers’ properties

The instructions below enable you to make changes to the
property values of selected sets of carriers or to all the carriers
in the network.

1 Select the carriers whose properties are to be changed by
following the instructions in “Viewing carriers and their

properties’

" on page 6 above. Check to make sure that the list

in the left-hand pane shows the correct selection, and note
that the property in the left hand column does not have to be
the same as the property you want to change.

2 Choose the property you want to change from the upper
drop-down list in the Modify area and its new value from the
lower one. The table below give the properties available:

Upper drop-down list
(Property)

Fixed/Free

Lower drop-down list
(Value)

You can make all the selected carriers fixed or all
free.
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Upper drop-down list
(Property)

Frequency

Original Frequency

Color Code

Hopping/Carrier
Group*

Mobile Allocation
List**

Mobile Allocation
Index Offset**

Hopping Sequence
Number**

Categoryname

Modeling the network 6

Lower drop-down list
(Value)

Choose from the available frequencies to make
all the selected carriers the same frequency. You
can also choose unassigned or original. The latter
gives the frequencies in the selection with their
original values.

Choose from the available frequencies to make
all the selected carriers the same original
frequency. You can also choose unassigned.

Choose from the available color codes to make all
the selected carriers the same color code. You can
also choose unassigned.

See all the carriers that have particular hopping
or group characteristics. You can also choose
unassigned.

Choose from the used mobile allocation list

Choose from the used mobile allocation index
offsets

Choose from the used hopping sequence
numbers. You can also choose unassigned.

Choose from the available layers in the chosen
category to assign all the selected carriers to the
same layer.

3 Click on Apply. CellOpt AFP makes the changes and shows
them in the Value column of the left-hand pane, replacing the
information shown when you made the selection.

Creating and assigning new categories and layers

You can use the network editor to create new:

e (Categories.

e Layers in existing categories, assigning each new layer to
selected carriers at the same time.

To create a new category:

1 Type your new category name in the Change box.

2 Click on Apply. The list on the left changes to show that all
the carriers have an Unassigned layer in the new category,
which also appears in the drop-down lists in the network
editor and in the tree view Categories and layers branch.
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To create a new layer in an existing category and assign it to a
selected set of carriers:

1 Use the instructions in “Viewing carriers and their
properties” on page 6, to select the carriers which will be
assigned the new layer.

2 In the Change box, select the category which will have the
new layer.

3 In the To box, type your new layer name.

4 Click on Apply to create the new layer and assign it to your
selected carriers. The new layer appears in drop-down lists
and the tree view.

Network editor (sectors) form

The network editor for sectors allows you to:

Select sets of sectors according to their color code, absolute
number of carriers or whether carriers' frequencies are fixed or
free.

Route from CellOpt AFP main window

Right-click on Network. Alternatively, you can make sure that
- the correct model is in focus and then choose the modeler icon
I"'r from the menu bar and Edit from the menu. Click on the

tE]:EI Sectors tab if necessary. If you are changing from the carriers
to the sectors form, note that the carriers information list in the
left-hand panel remains unchanged until you click on View in
the sectors form.
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Using the network editor

You use the upper part of the right pane to select sectors whose
properties you want to see. The results of your selection are
shown in the list of carriers in the lower part of the left pane.

What you can see

The name of the current model appears in the window title bar.

For the current network model:

The number of sites.

The number of sectors.

The number of carriers.

The number of free carriers.

The number of frequencies.

The current frequency reuse in the model.

The number of selected sectors.
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¢ Alist of sector names. The content of this list depends on the
criteria you choose in the right-hand pane. You can choose to
see all the network’s sectors or just those which:

¢ Have a specific color code.

¢ Are fixed (the optimizer is not allowed to change the
frequency).

e Are free.

e Have a given number of carriers or no fewer than a given
number of carriers.

¢ Are included in a given data file (list).

To see the sectors in the model globally or selectively, follow the
instructions for “Viewing carriers and their properties” on
page 6.

What you can do

You cannot change any of the properties for the sectors. You can
only view them. If you want to make any changes, you should
use the carriers form.

Viewing sectors and their properties

Decide exactly what it is you want to see, for example “All the
sectors in the whole network”, “All the sectors with 6 or more
carriers”, “All the sectors in list listname”.

If you want to see:

¢ All the sectors, together with the value of a particular
property for each:

a Click on the topmost drop-down menu box and choose the
property you want from the drop down list (these are also
listed in the Property column of the table below).

b Click on the Entire Network radio button.
¢ Click on View to see the carriers in the left panel.

* You achieve the same results as above by clicking on
Category & Layer, selecting the property from the upper
drop-down list and then choosing All in the box just below
it.

¢ Only those carriers which share a given property value, click
on the Category & Layer radio button, then choose the
property you want from the topmost drop-down menu and
its value from the one just beneath it. The table below give
the properties available.
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Topmost drop-down list
(Property)

Color Code

Fixed/Free

Traffic Served
Area Served

Carriers in Sector <=

Carriers in Sector >=

Absolute Carriers in

Sector

Filter

Modeling the network 6

Second drop-down list
(Value)

See all color codes assigned to control carriers
of the sectors.

See all the sectors which contain only carriers
whose frequencies are fixed or alternatively
sectors where at least one carrier’s frequency
is free. Choose Fixed or Free.

The served traffic of the sector.
The served area of the sector.

See all the sectors whose carrier numbers are
the same as or less than the number you
choose. Choose from a list of valid numbers.

See all the sectors whose carrier numbers are
the same as or greater than the number you
choose. Choose from a list of valid numbers.

See all the sectors with a given number of
carriers per sector. Choose from a list of valid
numbers.

Using the tab Filters you can create regular
expression filters for sector (and carrier)
names. Here you can choose which filter to

apply.

After you have made your selection, click on View to create the

list in the left panel.

e All the carriers in a given data file (list):

a Click on the Site/Sector/Carrier List File button.

b Enter the name of any data file currently associated with
the model (you do not need to specify the path), or click
on ... to choose the file with a browser.

¢ Click on View to see the results in the left column.

Network editor (Filters) form

Using this form you can create filters based on regular
expressions. You use these filters to select groups of carriers or

sector

CellOpt AFP 2.5 User Guide
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Route from CellOpt AFP main window

Make sure that CellOpt AFP is started with the -A

frequencygroups option. Right-click on Network. Alternatively,

you can make sure that the correct model is in focus and then
ﬁchoose the modeler icon from the menu bar and Edit from the

menu. Click on the Filters tab if necessary. Note that the
carriers information list in the left-hand panel remains
unchanged when using this form.
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Berga_1-3 i}

Berga_2-1 i}

Berga_2-2 i}

Berga_2-3 00 0 filters

Dalberg_1-1 ] Filter Name [Rand6sa

g::gs:gj_g gg Regular Expression IRamlﬁsa_[\d]+_[\d]+_[\d]+

Djupadal_1-1 i} Add Rithore

Dyl x - e

What you can see

¢ A list of available filters.
¢ The number of available filters.
¢ A text field to enter the name of a new filter.

¢ A text field to enter a regular expression.

What you can do

Create regular expression filters for selecting groups of carriers
and sectors.
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e To create a filter:
a Enter the name of the filter in the Filter Name text field.

b Enter the regular expression in the Regular Expression
text field.

¢ Press Add to add the filter.
¢ To remove existing filters:
a Select one or more filters in the list.

b Press Remove.

Sector editor (lllegal/Forbidden) form

CellOpt AFP 2.5 User Guide

You use this form to view and declare the illegal and forbidden
frequencies, the forbidden sets and subsets and the forbidden
MALs for a chosen sector.

Note that you can also apply these properties to:

¢ All the carriers in a given layer by following the instructions
in the chapter on “Modeling the spectrum”.

¢ Individual carriers by following the instructions later in this
chapter.

Route from CellOpt AFP main window

Open the Network branch, then the branch with the name of
the site, then right-click on the name of the sector you want.

6-15



6

6-16

Modeling the network

Click on the Illegal/Forbidden tab.

&% Sector 'Adolisberg_1-1' in Model 'Helsingbo._. [S[=] B3

Propatty | walue |
Traffic Served 2317591
Area Served 0,776
Carriers 3
Free Carriers 3
Site X -56,042
Site ¥ 12,7249
Azirmuth a
Beam \Width G5
egal/ Forbidden | Separations

Select List: INc-nel ;I

Iegal Frequencies

Forbidden Fregquencies
Forbidden ALz
Fotbidden Sets
Forbidden Subsets

0 itemms

Ll

Henione

What you can see

¢ Information about the sector as described for the form above.

¢ The objects (frequencies, sets, subsets or MALs) that are
defined as illegal or forbidden for this sector.

The lists Forbidden Sets and Forbidden Subsets only appears if CellOpt
AFP is started with the -A frequencygroups option.

The list Forbidden MALs only appears if CellOpt AFP is started with the -A
frequencyhopping option.

What you can do

Add or remove illegal and forbidden frequencies, forbidden sets
and subsets, and forbidden MALs First select the list in the
drop-down menu, then follow the instructions for using Add
and Remove in the chapter on “Modeling”.
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Sector editor (Separations) form

CellOpt AFP 2.5 User Guide

You use this form to view and declare separations for a chosen
sector.

Route from CellOpt AFP main window

Open the Network branch, then the branch with the name of
the site, then right-click on the name of the sector you want.

Click on the Separations tab.

A& Sector 'Adolfsberg_2-1' in Model 'Helsingborg... B[=] B3

Property | Walue
Traffic Served 23178591
Area Served 0,776
Carriers 3
Free Carriers 3
Site ¥ -56,054
Site ¥ 12,729
Azimuth 0
Beam Yidth 65

Ilegal # Forbidden Separations

Helect List: INone j

M eighbour List
Atea Intetference List

Traffic Interference List

0 separations

Ll

Eemoe

What you can see

¢ Information about the sector as described above.

¢ The sectors whose frequency assignments require certain
separations from the frequency assignments in the selected
sector as defined in the selected list.

To select the list you want, choose the list name from the Select
List drop-down menu.

What you can do
For the chosen sector you can add or remove separations in the

selected list. Instructions for using Add and Remove are given
in the chapter on “Modeling”.

6-17
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Carrier editor (lllegal /Forbidden) form

You use this form to declare the illegal and forbidden
frequencies, the forbidden sets and subsets, and the forbidden
MALs for a chosen carrier.

Note that you can also apply these to:

¢ All the carriers in a given layer by following the instructions
in the chapter on “Modeling the spectrum”.

¢ All the carriers in the network and individual carriers by
following the instructions earlier in this chapter.

Route from CellOpt AFP main window

Open the Network branch, then the branch with the name of
the site, then the branch with the name of the sector you want.
Right-click on the carrier name you want. Click on the
Illegal/Forbidden tab if necessary.

4% Carrier 'Adolfsberg_1-1-1' in Model 'Helsingborg' - Ready

Froperty:

Value Hiegat/ Forbidden | Separations

FixediFree

Qriginal Freguency
Freguency

Colour Code
Traffic Served
Caontral 1d

Mohile Allocation List

HoppingdCarrier Group
Hopping Sequence Number
Mohile Allocation [ndex Offsets

g Select List: [Mone LI
MALS IN

oo

oo e gal Frequencies

1 Forbidden Frequencies

ponth Sector | Forbidden MALs

0 Forbidden Sets

WAL Forbidden Subsets

Category

Layer

harder

type

unassigned
unassigned e

0 items

BEminye

What you can see

For the chosen carrier (whose name appears in the title bar):

¢ The frequency assigned when this carrier was originally
added to the model, either in CellOpt AFP or at an earlier
stage in the planning procedure.

¢ The current frequency.
e The color code.

e Whether the carrier frequency is fixed or free for the
optimizer to change.

¢ The Control Id.
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¢ Hopping/ Carrier group*

¢ Hopping Sequence Number**

* Mobile Allocation Index Offset**

* Mobile Allocation lists**

¢ Any user-defined categories and the value of each one’s layer.

¢ The contents of a selected list of objects, either frequencies,
sets, subsets or MALs. These objects are illegal or forbidden
for this carrier.

The lists Forbidden Sets and Forbidden Subsets only appears if CellOpt
AFP is started with the -A frequencygroups option.

The list Forbidden MALs only appears if CellOpt AFP is started with the -A
frequencyhopping option.

What you can do

¢ To change the current frequency, color code,
Hopping/Carrier group, MAL, MAIO, HSN, or a layer of any of
the categories shown, or to toggle between fixed and free:

a Click on the current value to see a list of available values.

b Click on the value you want. The field changes to show
your choice.

¢ To add or remove the illegal or forbidden objects, follow the
instructions for using Add and Remove in the chapter on
“Modeling”.

Implied objects, defined between the sector of the chosen
carrier or a layer that the carrier is assigned to, cannot be
removed in this form. Use the sector or the illegal or forbidden
forms in the spectrum section to remove these. The implied
objects are indicated with gray background. Editable objects
defined for the chosen carrier are always indicated with white
background.

Carrier editor (Separations) form

You use this form to view and declare separations for a chosen
carrier.
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Route from CellOpt AFP main window

Open the Network branch, then the branch with the name of
the site, then the branch with the name of the sector you want.
Right-click on the carrier name you want.

Click on the Separations tab.

4% Carrier 'Adolfsberg_2-1-1' in Model 'Helsingborg' - Ready

Froperty

Walue

Fixed/Free

Qriginal Freguency

Freguency

Colour Code

Traffic Served

Control |d
Hopping/Carrier Group
Hopping Sequence Numhber
Mohile Allocation Index Offsets
Mohile Allocation List

non hopping/non grouped
0

0
3

Category

Layer

horder

Detunark

Mlegal f Forbidden Jeparations

Select List: M one

HMone
Meighbour List
Area Interference List

Traffic Intetference List

0 separations

type

BCCH el

Bemnme

What you can see

¢ Information about the carrier as described above.

¢ The carriers whose frequency assignments require certain
separations from the frequency assignments in the selected
carrier as defined in the selected list.

To select the list you want, choose the list name from the Select
List drop-down menu).

What you can do

For the chosen carrier you can add or remove separations in the
selected list. Instructions for using Add and Remove are given
in the chapter on “Modeling”.

Note that implied carrier separations, defined between the
sector of the chosen carrier and other sectors, cannot be
removed in this form. Use the sector form to remove these. The
implied separations are indicated with grey background.
Editable separations defined for the chosen carrier are always
indicated with white background.
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3
Modeling categories and layers

Overview 1
Categories form 2
Layers form 3

The categories and layers concept allows you to group your
model’s carriers according to user-defined criteria. The concept
of categories and layers enables you to specify criteria only once
for a layer and then apply those criteria to all carriers within
that layer. For instance, you define illegal frequencies and set
penalties, scaling factors and thresholds for layers.

A category is any property which can be assigned to a carrier,
such as the type of signal it carries, its proximity to a national
or network border, or the equipment vendor for the site it
belongs to.

Carrier properties are called categories only if they are
user-defined. CellOpt AFP has some predefined properties
which are not treated as categories, although they can be used
to group carriers. These are:

¢ Frequency.

¢ Color code.

e Site name.

¢ Sector name.

e Carrier name.

e Number of carriers in a sector.
e Carrier’s position in a sector.

¢ Whether a carrier’s frequency is fixed or free for the
optimizer to change.

¢ If the frequency hopping option is enabled you may also have
access to hopping group as a predefined property defining
what carriers within the sector or site that should be using
the same MAL. With the frequency hopping option enabled
you can also have access to Mobile Allocation List, Hopping
Sequence Number and Mobile Allocation Index as predefined
properties.
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Categories form

¢ If the frequency group option is enabled you may have access
to carrier group as a predefined property defining carriers
within the sector that should be assigned frequencies from
the same set or subset.

A layer is the value of the category for each carrier. For
instance, you might have created a category called type to say
what sort of signal is carried. In a GSM system you could then
define two layers for that category, BCCH and TCH, and assign
one or the other to every single carrier in your model.

CellOpt AFP always creates one layer (Unassigned) as soon as
you create the category, and assigns it to each carrier as the
default. When you assign your own layer to a carrier, you
replace the Unassigned layer (it remains available, in case you
want to remove a user-defined layer from a carrier at a later
date).

For instance, if you create a category called Border, with layers
like Germany, Holland and so on to identify countries with
which you may have agreements on what frequencies may be
used near the border, it may well be that several sites in the
centre of the network are not subject to any special agreements.
For these sites’ carriers you do not need to define anything; they
will retain their default Unassigned layers.

In practice, many categories and layers will have been created at
an earlier stage in the planning process and will be imported
with the data files. The instructions in this chapter tell you how
to edit and remove all existing categories and layers as well as
how to create new ones.

You use this form to see a list of existing categories and their
descriptions as well as to create new ones, edit existing ones
and remove unwanted categories.
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Route from CellOpt AFP main window

Right-click on Categories and Layers.

Z#& Categories and Layers for Model 'Helsingborg' - Ready M=l E3

hotder
tipe

2 categoties

What you can see

¢ The number of categories currently defined for the model.

¢ Alist of the current category names.

What you can do

Procedures for adding and removing are given in the chapter on
“Modeling”.

¢ Define new categories, using the Add field.

¢ Remove unwanted categories from the model, selecting them
and using the Remove button.

Layers form

When you choose a category name, you see a list of the
category’s existing layers and their descriptions. You can create

new layers and descriptions, edit existing ones and remove
unwanted layers.
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Route from CellOpt AFP main window

Open the Categories and Layers branch, then right-click on the
name of the category whose layers you want to see or edit.

Z#& Category 'type’ in Model 'Helsingborg’ - Ready M=

BCCH
TCH

2 layers

Add

Remoe

What you can see

¢ The name of the category you selected from the tree (in the
title bar).

¢ The number of layers in the category.

e A list of the current layer names.

What you can do

Procedures for adding and removing are given in the chapter on
“Modeling”.

For the chosen category:
¢ Define new layers, using the Add field.

¢ Remove unwanted layers from the model, selecting them and
using the Remove button.
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® ¢ - Modeling penalties

Overview 1

Penalty list form 3

Frequency penalties 7

Frequency penalties (preferred frequencies) form 8
Preferred frequencies (by layer) form 9

Frequency penalties (illegal frequencies) forms 10
lllegal frequencies (by layer) form 11

Separation penalties 12

Separation penalties from statistics 24

This chapter explains the forms that allow you to set and change
the way in which CellOpt AFP prioritizes assignment
restrictions of carriers in your network. These priorities are
specified by means of penalty values. The higher the penalty you
give a restriction, the more important it is that the restriction is
not violated by the assignment. Using these penalties, the
optimizer can assign in such a way that the total penalty value
for the whole network is a minimum.

CellOpt AFP recognizes two types of penalties:

< Frequency penalties Penalty awarded for assigning an
illegal frequency to a carrier.

= Separation penalties Penalty awarded for assigning a
frequency to one carrier which is too
close to the frequency of another
carrier (that is, the separation is too
small).

These types of penalties are also used for colour code, MAL,
HSN, frequency set and subset assignments. The principles of
deriving colour code and HSN penalties are described in the
optimizer section of this manual.

Penalties for assigning MAL are derived by aggregating all
penalties for carriers being assigned a MAL. To consider the
fractional load, all frequency and separation penalties are
automatically scaled by the length of the MAL, that is 1 / (the
number of frequencies in the MAL).
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Likewise, penalties for assigning frequency sets and subsets are
also derived by aggregating all penalties for the carriers being
assigned a set or a subset. The optimizer considers all
frequencies in the set and subset to have an equal likelihood of
being assigned to any of the carriers in a carrier group by
scaling automatically each penalty by

1 / (the number of frequencies in the set or subset). Note,
however, that the actual assignment of frequencies from sets
and subsets to carriers in the carrier group is done in ascending
order - the lowest frequency is assigned to the first carrier and
SO on.

The assignment restrictions in CellOpt AFP are logically
grouped into lists. For example, we could have an illegal
frequency list, specifying that certain frequencies should not be
assigned to certain carriers. We could also have a neighbor list
that specifies frequency assignment separations between
carriers in a serving sector and carriers in a neighboring sector.
Interference and exception lists are common, as are frequency
assignment separations of two carriers from the same sector or
the same site. CellOpt AFP allows you to use as many lists as
you want in to model your frequency assignment preferences.

The penalties in CellOpt AFP are modeled per list. For instance,
you can specify the penalties, and thereby your preferences, for
assigning illegal frequencies to carriers or for assigning co- or
adjacent frequencies to carriers in a serving sector and to
carriers in a neighboring sector.

CellOpt AFP uses the layer concept to group carriers with
similar characteristics, and thus to refine the list penalty
specifications even further. For instance, the illegal frequencies
may only be applicable for control carriers in the sector, and the
restrictions for assigning adjacent frequencies for neighboring
carriers may be much stricter for control carriers than for
traffic carriers.

Thus, assignment restrictions are specified in lists and penalty
values may be specified for all the restrictions in the list and/or
specifically for the carriers of a layer. All these penalties are
added together to give the total applicable penalty to the
restriction. Note the following examples below:

¢ Adding penalties specified for a list and a layer.

You can specify penalties for all restrictions in the list as well
as for carriers belonging to a particular layer. The applicable
penalty for carriers in the particular layer is the sum of the
penalty for the list and the penalty specified for the layer.

¢ Adding penalties specified for multiple layers.
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For each category, a given carrier is assigned one (and only
one) layer. You can specify penalties for each layer of each
category, and the applicable penalty for a single carrier is the
sum of the penalties for each of the layers to which it
belongs.

¢ Adding penalties specified for multiple lists.

A particular restriction can appear in multiple lists. For
instance, the same restriction may occur in a neighbor list
and an exception list. The applicable penalty for the
restriction will be the sum of the penalty for the neighbor list
and the exception list

This form identifies the lists of restrictions currently applied to
your model. It also allows you to create or remove lists from the
model permanently or temporarily. The create function will use
the information from one or several existing lists to generate list
for 2nd order, statistics or a copy of the marked list.

CellOpt AFP does not identify lists, which are simple text files,
from their filenames, but by looking at the way the text is laid
out inside the file. Having done this, it lays out the structure of
the penalties branch of the tree view so that the right sorts of
list appear in the right places. For this reason, it is very
inadvisable to edit a list file directly in case you alter its nature
as well as its content.
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Route from CellOpt AFP main window

Right-click on the Penalties branch.

A& Penalties for Model Helsingborg |- [Of x|
Lists and Penalties | onioT |
Frequency penalties

Preferred On
Tlegal Fregquencies O
SBepatations penalties
CoSector On
CoSite On
MNeighbour List On
with Btatistics

rea Interference List On
Traffic Interference List On

CaoBite

Co3ector

AreaInterference List

Heighbour List

Traffic Intetference List

5 lists
A ction]|Copy LI
Hame:
Sl |

What you can see

¢ The name of each list.

¢ Whether or not the optimizer will read the list (On) or ignore
it (Off). It is On by default.

¢ The number of lists you have loaded and created. Note that
this counter excludes Preferred frequencies and Illegal
frequencies as they are always included by default. Co Site
and Co Sector are included but grey marked as they are
created by default and can’t be removed.

¢ The action and name for creating a new list.

What you can do

¢ In the value fields, you can switch any list off to force the
optimizer to ignore it, or back on again to take it into

account.
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e If you wish, you can remove a list with the delete action. You
can load it again by following the instructions in “Using
CellOpt AFP”. Note that Preferred frequencies, illegal
frequencies, Co Site and Co Sector cannot be removed. They
can, however, be toggled off.

* You can rename a list by using the rename action. Specify the
new name in the name box. Only one list at a time can be
renamed with this action. Note that Preferred frequencies,
illegal frequencies, Co Site and Co Sector cannot be renamed.

* You can create a copy of any existing list by using the copy
action. Specify the name of the new list in the name box.
Only one list at a time can be created with this action. Note
that Preferred frequencies and illegal frequencies cannot be
copied. You can create a second order list by using the
generate second order action. Specify the name of the new
list in the name box. The new list will contain information of
about the relations of the relation in the original list. Only
one list at a time can be created with this action. Note that
Preferred frequencies and illegal frequencies cannot be used
for creating a second order list.

* You join one or several lists together in a new list. The join
could be done by not considering the statistics (both co and
adjacent statistics will be equal to 0), taking the maximum
statistic of the lists for co and adjacent separately and taking
the sum of the statistic. Specify the name of the new list in
the name box. Note that Preferred frequencies and illegal
frequencies cannot be used for joining lists.

¢ The distance list function is used to create relations between
sectors that are within a certain range from each other, with
a penalty that is either inversely related to the distance
between them or penalized with a fixed value. The
requirement that sectors have to have a certain frequency
overlap in order to be related can also be added.

When the ‘Create Distance List’ function is chosen, a pop-up
dialog window appears. The information entered in this
window will control the creation of the distance list. When
the list itself has been created, there is no way to see how it
was created, so a good advice is to enter a descriptive name
for the list.
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2% Create Distance List "Distance List 50 km'
rList Relation
Distatice IS_D’_ m [ and
EEpArAiior I_ IOriginal frequency ;I
rPenalty Function
Ilax Penalty W
Co-Penalty Function IAbsolute alue LI
Adj Penalty Function ISa.me as co-penalty ;I
A Penalty Scaling IIIJ—
0K | Caticel |

The parameters that must be set by the user are:

Distance: All sectors that are within this distance from each other
will be penalized. The penalty is dependant on the function
chosen (see below). The unit of the distance is the same
unit that is set with the command line paramters (-g
distance_unit=km or -g distance_unit=miles).

Separation This option is not enabled by default, and is enabled by
checking the "and’ checkbox to the right of the 'Distance’
edit box. The checkbox will be enabled if you enter a value
in the separation text field.

Defines the maximum separation to be considered for
channel reuse filtering, with regards to the either the
original frequency plan or the current frequency plan. A
value of 1 implies all relations between sectors with
co-channel reuse will be included. 2 means adjacent
channel reuse should be included, etc. The drop-down box
to the right of the separation edit box is used to choose the
frequency plan used for channel reuse filtering. There are
two choices, original frequency plan or current frequency
plan.

Max Penalty: This edit box sets the maximum penalty. Depending on the
distance function chosen, the penalty will range from this
value to 0 (in the case of absolute value, only this value
will be used).
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There are three different algorithms (functions) that can
be used in penalty calculation. These functions will be
applied to the distance between two sectors that make up
arelation (i.e. they are within a certain distance from each
other) to produce the penalty that will be assigned that
relation. The co and adjacent penalties will be calculated
in parallel, but the default is that the adjacent value will be
calculated in the same way that the co penalty is
calculated, so the default result of the adjacent and the co
penalty calculation will be the same.

The three different algorithm choices are:

Absolute value: Sectors that are closer than the
specified thresholds are all penalized at the maximum
penalty value.

Linear drop-off:  Sectors that are closer than the
specified threshold are penalized at values dropping off
linearly with distance according to the equation:

p = (maxpenalty) x

where p is the resulting penalty, T is the maximum
distance and d is the actual distance between the sectors.

Quadratic drop-off:  Sectors that are closer than the
specified threshold are penalized at values dropping off
quadraticly with distance according to the equation:

(T—d)®
2

p = (maxpenalty) x

. T . .
where p is the resulting penalty, T is the maximum
distance and d is the actual distance between the sectors.

Adj penalty scaling:  Value that the value calculated
by the adjacent penalty function will be multiplied by.

Instructions for toggling and removal are given in the chapter
on “Modeling”. Remember to save your data to keep your entries
beyond the end of this CellOpt AFP session.

Frequency penalties

Frequency penalties specify restrictions for assigning a
frequency to a carrier. There are two sorts of frequency penalty:

< Preferred penalty

CellOpt AFP 2.5 User Guide

A penalty to be applied if the optimizer
changes the carrier’s pre-assigned
frequency, no matter what the value of
the new frequency is.
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= lllegal penalty

A penalty to be applied if the optimizer
changes the carrier’s current frequency
to a new frequency which has been
declared as illegal for the carrier.

Frequency penalties (preferred frequencies) form

CellOpt AFP allows you to specify a preference that frequencies
that are currently assigned to the carriers should not be
changed. These pre-assigned frequencies are said to be
preferred. This reluctance to change is quantified by penalty
values, which will be applied if the optimizer changes any

frequencies.

You can do either or both of the following:

¢ Apply penalties for all the carriers in the network (this
form). They are called preferred global penalties.

¢ Define additional penalties (preferred layer penalties)
against changing the frequencies of carriers belonging to
particular layers. The form for doing this is described in the

next section.

Route from CellOpt AFP main window

Open the Penalties branch, then the Frequency Penalties
branch, and right-click on Preferred.

Z& Preferred for Model Helsingborg - Ready = =]
Praperty | Walue |
Preferred On
Prefetred Penalty 330
Prefetred Penalty l33.0
1
/
|I_|I|III|II_||III|III_|III|III|_|II|III|I_|I|
1 10 100 1000 10000

What you can see

e Whether the preferred penalties are used (On) or not (Off). If
On, the optimizer will calculate and apply preferred
penalties when it makes frequency changes; if Off, it will

ignore them.
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¢ The current preferred global penalty value, which reads zero
or the value applied last time. In the lower panel, the slider
and the number in the box show the same value unless you
have altered either since opening the form.

What you can do

Use the techniques described in the chapter on “Modeling” to:

¢ Toggle the preferred penalties On or Off. They are On by
default.

¢ Set or change the value of the preferred global penalty. Once
you have done this, click on Apply to save the value in
memory - this is the value that the optimizer will use when
next started.

Remember to save your data to keep the new value beyond the
end of this CellOpt AFP session.

Preferred frequencies (by layer) form

CellOpt AFP 2.5 User Guide

You can choose any layer and apply a specific penalty (preferred
layer penalty) against changing the frequencies of its carriers
from their current assignments. Note that the penalty you apply
to a layer is added to the global penalty you have set for all
carriers by using the form described immediately above.

Route from CellOpt AFP main window

Open the Penalties branch, then the Frequency Penalties,
Preferred and category name branches, then right-click on the
name of the layer you want.

Z#& Preferred in type BCCH for Model Helsingb... [El=] B3
Property I Value I
Glohal Penalty 330
Layet Petialty 6.2
Frefetred Penalty }5.2
|
v
|IJI|III|II_I|III|III_IIII IlllJllllllllJll
1 10 100 1000 10000
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What you can see

¢ The chosen layer (in the title bar).

¢ The current preferred global penalty — the value (if any)
which you set in the form described above. This value is also
shown as a green line on the slider bar.

¢ The current preferred layer penalty.

What you can do

You can use any of the methods described for slider forms in the
“Modeling” chapter to set the preferred penalty for carriers in
this layer. Remember to save your data to keep your entries
beyond the end of this CellOpt AFP session.

Frequency penalties (illegal frequencies) forms

You use the form to see and change the penalty which the
optimizer will apply if it assigns any of the carriers a frequency
which has been declared illegal.

You can do either or both of the following:

¢ Apply penalties (illegal global penalties) for all the carriers
(this form).

¢ Apply additional penalties (illegal layer penalties) for
carriers belonging to a particular layer. The form for doing
this is described in the next section.

Route from CellOpt AFP main window

Open the Penalties branch, then the Frequency Penalties
branch, and right-click on Illegal Frequencies.

A lllegal Frequencies for Model Helsingborg - [Sil=] E3
Proparty | Walue |
Ilegal Frequencies On
[Mezal Frequency Fenalty 17.0
e gal Fregueney Penalty 17.0
|
IIJIIIII|||_|||)II|III_IIII|III|_|II|III|IJI|
1 10 100 1000 10000
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What you can see

The current illegal global penalty value, which reads zero or the
value applied last time.

What you can do

Use any of the techniques described in the chapter on
“Modeling” to set or change the value of the illegal penalty. Once
you have done this, click on Apply to save the value in memory
— this is the value which the optimizer will use when next
started. Remember to save your data to keep the new value
beyond the end of this CellOpt AFP session.

lllegal frequencies (by layer) form

You can choose any layer shown in the Frequency penalties
branch and apply a specific additional penalty (the illegal layer
penalty) for assigning an illegal frequency to carriers belonging
to the given layer.

The penalty you apply to a layer is added to the global penalty
you have set for carriers by using the form described
immediately above.

Route from CellOpt AFP main window

Open the Penalties branch, then the Frequency Penalties and
Illegal Frequency branches; then open the appropriate
category name branch and right-click on the name of the layer

you want.
a4lllegal Frequencies in type BCCH for Model .. [B[=] E3
Property | Yalue |
lobal Fenalty 17.0
Layer Penalty 51
Mezal Frequeticy Penalty |5.1
1
4
3., ) B L I B R A B L
1 10 100 1000 10000

What you can see

¢ The chosen layer (in the title bar).
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¢ The current illegal global penalty — the value (if any) which
you set in the form described above. This value is also shown
as a green line on the slider bar.

e The current illegal layer penalty.

What you can do

You can use any of the methods described for slider forms in the
“Modeling” chapter to set the illegal penalty for carriers in this
layer. Remember to save your data to keep your entries beyond
the end of this CellOpt AFP session.

Separation penalties

The Frequency penalties branch described above manages
preferences of assigning frequencies to carriers. This branch
applies penalties for assigning frequencies of carriers at an
insufficient separation to frequencies assigned to other
carriers.

The way penalties are applied in this branch is very similar to
the way they are applied in the Frequency penalties branch.
However, the procedure is complicated a little by the fact that
you can specify penalties for both co- and adjacent separations
and for the layers of any pair of carriers whose frequencies
should be separated.

Co site and co sector separations

You use the same penalty structure as described under
frequency penalties above to declare the importance of
avoiding, for two carriers:

¢ Identical frequencies:
¢ In the same site, by applying:

A co site global co penalty applicable to all carriers in the
network and/or:

A co site layer co penalty applicable whenever a carrier from
the chosen layer has exactly the same frequency as another
carrier in the same site

¢ In the same sector, by applying:

A co sector global co-penalty applicable to all carriers in the
network and/or:

CellOpt AFP 2.5 User Guide
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A co sector layer co-penalty applicable whenever a carrier
from the chosen layer has exactly the same frequency as
another carrier in the same sector.

Frequencies which are too close together (you decide how
close they should be by defining the separation requirement):

¢ In the same site, by applying:

A co site global adjacent penalty applicable to all carriers in
the network and/or:

A co site layer adjacent penalty applicable whenever a
carrier from the chosen layer has a frequency assigned closer
than the separation requirement of another carrier of the
same site.

¢ In the same sector, by applying:

A co sector global adjacent penalty to all carriers in the
network and/or:

A co sector layer adjacent penalty applicable whenever a
carrier from the chosen layer has a frequency assigned closer
than the separation requirement of another carrier of the
same sector.

Note that:

Whatever the structure of any particular network, it is
typically more detrimental for two carriers to have the same
frequency than it is for them to have adjacent ones. For this
reason, CellOpt AFP will not allow you to set any co-penalty
lower than the adjacent penalty on the same form. If you try
to do so, the slider you are using will reset to the same value
as the other. This feature may be switched off in the settings
menu.

Adjacent penalties are applied when the separation of
frequencies is less than — not equal to — the separation
requirement. This means that you should set the smallest
separation which you are willing to accept. The resultant
separation requirement is the maximum of the global and the
layer separation requirement.

If the frequencies are the same and the co-penalty applied,
the adjacent penalty is not applied, even though the
separation requirement has of course been breached.

If a particular separation requirement is zero, neither the
adjacent nor the co-penalties will be applied even if the
frequencies are the same. If the separation requirement is
one, the adjacency rule can never be breached, though the
co-frequency rule will work.
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¢ The optimizer considers only two different penalty values for
each separation relation. There is one penalty value for
assigning frequencies on the same frequency and one penalty
value for assigning adjacent frequencies. Thus, if a penalty is
100 for a separation requirement of 3 and another penalty
value is 1,000 for a separation requirement of 4, then 1100
will be applied both for an assignment of only 2 frequencies
or 3 frequencies apart. This slight modelling limitation is due
to:

¢ A decision to save memory as in most cases the separation
penalties only involve co and adjacent penalties.

¢ The fact that the separation penalties are often identical
at higher order separations.

List separations

In the same way, you can apply list and layer co-penalties,
adjacent penalties and separation requirements to sets of
carriers belonging to individual lists. The names of these lists
appear on the tree view underneath the Co Site and Co Sector
branches. CellOpt AFP only displays lists here which can be
used for this purpose, and the penalties and separation
requirements you define apply only to those carriers in the list.

For any list, you can:

* Set a list co-penalty, a list adjacent penalty and a separation
requirement.

¢ Set layer penalties and separation requirements for carriers
of the layer. You can set them differently according to
whether the carriers are interfering, or being interfered with.

¢ Disable a list, so that the penalties of this list are ignored.
You can reactivate it at any time.

Separation penalties (Co Site) form

This form lets you:

¢ Disable or enable the penalties which apply to frequencies
within each site.

¢ See and set, for all the sites in the current model:
¢ The co site global co-penalty.
¢ The co site global adjacent penalty.
¢ The separation requirement to which the adjacent penalty

will apply.

All these terms are explained in the introduction to this section.
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Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties
branch, and right-click on Co Site.

&% Co Site for Model Helsingborg - Ready I [=] E3

Froperty | Value |
Co Site On
Co Penalty 1200
A djacent Penalty 300
Separation Reguiremernt 3

Separation Reguitemernt E
CoBite Co Penalty IIED.D

| I_II | [ ] | 1 I_Il L | [N ] I_ﬁl 1 I [ | I_II 1 I LI B | I I_II |
|
| I_II | [ R | | 1 I_|| (B} I)| (BN | IJI [N | (RN | |_|I 1 | [ | | I_II |
1 10 100 1000 10000
Co Site Adjacent Penalty ED.D
APply

What you can see

For all the sites in the network:

¢ Whether or not the co site penalties are enabled. If On, the

optimizer will apply any co site penalties calculated from the
rules in this form. If Off, it will ignore them.

The current co site global co-penalty — the penalty applied if
any two carriers in the same site use the same frequency. The
value in the property form reads zero or the value applied
last time. The upper slider and the number in the box just
above it show the same value unless you have changed it
since you opened the form.

The current co site global adjacent penalty — the penalty
applied if any two carriers in the same site use frequencies
which are different but are closer than the separation
requirement (see below). The adjacent penalty value in the
property form reads zero or the value applied last time. The
lower slider and the number in the box below it show the
same value unless you have changed it since you opened the
form.
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¢ The current separation requirement. The property form
shows the value current when you opened the form, as does
the Separation Requirement box, unless you have altered it
since opening the form.

What you can do

You can use the methods described in the chapter on “Modeling”
to enable or disable co site penalties and to set or change:

¢ The co site global co-penalty.

¢ The co site global adjacent penalty.

¢ The global separation requirement.

If you have changed any numerical values, click on Apply to
save them in memory - this is the value which the optimizer
will use when next started. Remember to save your data to keep
the new values beyond the end of this CellOpt AFP session.

Separation penalties (Co Site by layer) form

You can choose any layer shown as a sub-branch of the
Separation penalties Co Site branch and apply specific
additional penalties (co site layer penalties) for carriers in the
given layer, if other carriers in the same site are assigned
identical or adjacent frequencies.

The penalty (co- or adjacent) you apply to a layer is added to the
appropriate global penalty you have set for all carriers in the
network by using the Separation penalties (Co Site) form
described above.
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Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties, Co
Site and category name branches and right-click on the layer
you want.

£& Co Site in type BCCH for Model Helsingbor... =l E

Fraperty Value |
Cu Penalty
CHobal 1200
Layet 290
Adjacent Penalty
Global E00
Layer 8.1
Separation Beguirement
Global 3
Layet 2
Resultant 3
Separation Requitement E
Co Site Co Penalty foo
1
o
e e v [ L o CR O B
|
2
L3 . e e S B [
1 10 100 1000 10000
Co Site & djacent Penalty E.l

What you can see

¢ The chosen layer (in the title bar).

¢ The current co site global and layer co- and adjacent
penalties.

¢ The current co site global, layer and resultant separation
requirements. The property form shows the value current
when you opened the form, as does the Separation
Requirement box, unless you have altered it since opening
the form. The resultant separation requirement is the
maximum of the global and layer separation requirement.

What you can do

You can use any of the methods described for slider forms in the
“Modeling” chapter to set the co site co- and adjacent penalties
(and the separation requirement) for carrier sets in this layer.
Remember to save your data to keep your entries beyond the
end of this CellOpt AFP session.
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Separation penalties (Co Sector) form

This form is exactly the same as the Separation (Co Site) form
described earlier in this chapter, except that the penalties affect
carriers that are all in the same sector rather than all in the
same site. Refer to the earlier section for full information,
substituting the word sector for the word site and co sector for
co site throughout.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties
branch, and right-click on Co Sector.

Z& Co Sector for Model Helsingborg - Ready =l E3
Praperty | Walue |

CoSector On

Co Penalty 17.0

A djacent Penalty 20

Separation Feguirement 4

Separation Reguirement Id-l

Co Jector Co Penalty 17.0

|
|IJI|III|II_III)II|IIIJIIIIIII'JII'IIIIIJII
1
|IJI|)III|II_IIIII IIIJIIIIIII'JII'IIIIIJII
1 10 100 1000 10000

CoBector A djacent Penaltsy o

What you can see

Refer to “Separation penalties (Co Site) form” on page 14,
substituting the word sector for the word site and co sector for
co site throughout.

What you can do

Refer to “Separation penalties (Co Site) form” on page 14,
substituting the word sector for the word site and co sector for
co site throughout.
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Separation penalties (Co Sector by layer) form

CellOpt AFP 2.5 User Guide

This form is exactly the same as the Separation penalties (Co
Site by layer) form described earlier in this chapter, except that
the penalties affect carriers that are all in the same sector
rather than all in the same site. Refer to the earlier section for
full information, substituting the word sector for the word site
and co sector for co site throughout.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties, Co
Sector and category name branches and right-click on the layer
you want.

#% Co Sector in type BCCH for Model Helsingb. .. B[] E3

Froperty Walue |
Co Penalty
Global 17.0
Layer 71
Adjacent Penalty
Glohal 20
Lazrer 14
Separation Requirement

Gilohal 4
Lawret 3
Fesultant 4

Beparation Requirement E
Co Bector Co Penalty |§1

|
o

FPLIER L o o e B S b | B e A
|
A
’_|:I-|_rllI|II_||III|IIIJIII'III'_III'III'IJI'
1 10 1aa 1000 10000
Co Bector Adjacent Penalty 1.6

What you can see

Refer to “Separation penalties (Co Site) form” on page 14,
substituting the word sector for the word site and co sector for
co site throughout.

What you can do

Refer to “Separation penalties (Co Site by layer) form” on
page 16, substituting the word sector for the word site and co
sector for co site throughout.
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Separation penalties (list) form

In just the same way as the Separation penalties (Co Site) and
(Co Sector) forms, this form allows you to assign list co-and
adjacent penalties and a separation requirement. However,
instead of relating to carriers of the same site or carriers of the
same sector, the list form applies your penalties to restrictions
specified in a list. Under Co Site and Co Sector in the
Separations penalties branch, CellOpt AFP names (as extra
branches) the lists. If you want to load more lists, you can do so
by following the instructions in the chapter on “Using CellOpt
AFP”.

In addition to setting penalties, you can toggle lists on and off.
Only the penalties from lists that are on are applied. If you want
to bring a list in again, you need only toggle it back on — you do
not need to reload the list or (unless you want to) reset the
penalties and separation requirements.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties
branch and right-click on the name of the list you want.

a%MNeighbour List for Model Helsingborg - Rea. .. B[=] B
Property | Value |
File Gheowdataymaptest\Helsinghborg, .
List On
Co Penalty 490
A djacent Penalty 57
Separation Regquirement 3
Separation teguirement E
Co Penalty jo.0
1
/
e B i T B O
1
|'J'I"'II)'_“'"I'I'J"'I'III_P'I'I'IIJll
1 10 100 1000 10000
A Penalty I;.?

What you can see

¢ The name (and full path) of the file that the list is loaded
from. If it is generated from another list, the word None is
shown instead.
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Whether the list is on (activated) or off (the penalties are
ignored). You can make alterations on this form whether the
list is on or off.

For all the carrier relations in the chosen list:

¢ The current list co-penalty — the penalty applied if any
two carriers defined in a relation in the list use the same
frequency. The value in the property form reads zero or
the value applied last time. The upper slider and the
number in the box just above it show the same value
unless you have changed it since you opened the form.

¢ The current list adjacent penalty — the penalty applied if
any two carriers defined in a relation in the list use
frequencies which are different but are closer than the
separation requirement (see below). The adjacent penalty
value in the property form reads zero or the value applied
last time. The lower slider and the number in the box
below it show the same value unless you have changed it
since you opened the form.

The current separation requirement. The property form
shows the value current when you opened the form, as does
the Separation Requirement box, unless you have altered it
since opening the form.

What you can do

You can use the methods described in the chapter on “Modeling”

to:

Switch the selected list off without deleting the list or the co-
and adjacent penalties and separation requirements
associated with it. The penalties associated with this list will
be ignored as long as it is off.

Reactivate the list if it has been switched off.

Set the co- and adjacent penalties and separation
requirements associated with the list.

Remember to save your data to keep your entries beyond the
end of this CellOpt AFP session.

Separation penalties (list by layer — interfered) form

CellOpt AFP 2.5 User Guide

For any list shown as a sub-branch of the Separation penalties
branch, you can choose a layer and apply specific additional
penalties (interfered layer penalties) for assigning identical or
adjacent frequencies to carrier relations defined in the list
where a carrier from the chosen layer is being interfered.
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You can also set a specific layer interfered separation
requirement for carrier relations where a carrier from the
chosen layer is being interfered. The resultant interfered
separation requirement is the maximum of the separation
requirement defined for the list and the layer interfered
separation requirement.

The penalty (co- or adjacent) you apply to a layer is added to the
appropriate list penalty you have set for all carrier relations in
the list by using the Separation penalties (list) form described
above.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties, list
and category branches and right-click on the layer you want.
Click on the Interfered tab if necessary.

ﬁNeighhoul Lizt in Channel Type BCCH for Model "Helsingborg®

Froperty Walue Interfered | Interfemgl

Settings
Crigit CACellOpt AFPdata\Helsingho... Separation Requirement I;

Co Penalty
Tist 50000 Co Penalty bDDD.D
Layer Interfered 3000.0 J'
Layet Interfering 20000 L L L L L I L I L o A RS
Adjacent Penalty _)I
List 1000.0 L L L L L L e e L RO R
Layer Interfered 1000.0 1 10 100 1000 10000
Layer Intetfering 500.0 8 I
Separation Requitement e e 10000

List 2
Layer Interfered B ﬂl
Fesultant Interfered B
Layer Interfering B
Resultant Intetfering B3

What you can see

¢ The chosen layer (in the title bar).

¢ The name (and full path) of the file that the list is loaded
from. If it is generated from another list, the word None is
shown instead.

¢ The current list and layer co-penalties, for both interfered
(set on this form) and interfering carriers (set on the next
form). The penalty of the list co-penalties (green line) is
reflected in the upper slider bar.

¢ The current list and layer adjacent penalties for both
interfered and interfering carriers. The penalty of the list
adjacent penalties (green line) is reflected in the lower slider
bar.
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¢ The current list, layer interfered, layer interfering, resultant
interfered and resultant interfering separation requirements.
The Separation Requirements show the value current when
you opened the form box, unless you have altered it since
opening the form. The resultant separation requirement is
the maximum of the list and layer separation requirement.

What you can do

You can use the methods described in the chapter on “Modeling”
to set the co- and adjacent penalties and separation
requirements for interfered carriers on the list and in the layer.
Fix the new values in memory with the Apply button.

Remember to save your data to keep your entries beyond the
end of this CellOpt AFP session.

Separation penalties (list by layer — interfering) form

This form is exactly the same as the one above except that it
applies to carrier relations defined in the list where a carrier
from the chosen layer is interfering.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties, list
and category branches and right-click on the layer you want.
Click on the Interfering tab if necessary.

ﬁNeighhoul Lizt in Channel Type BCCH for Model "Helsingborg®

Froperty Walue Interfered Interfen'ngl

Settings
Crigit CACellOpt AFPdata\Helsingho... Separation Requirement I;

Co Penalty
it s000.0 o Penalty f2000.0
Layer Interfered 3000.0 J'
Layer Interfering 2000.0 I L L | B B L B L I AR
Adjacent Penalty J'
List 10000 L B e L e L S D BB
Layer Interfered 1000.0 1 10 100 1000 10000
Layer Interfer.mg i 500.0 4 Penalty 000
Separation Requitement

7 |
Layer Interfered 5

Fesultant Intetfered
Layer Interfering
Resultant Intetfering

L G G L b
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What you can see

The property form is exactly the same as the one immediately
above. The slider form is also the same except that the sliders
and boxes refer to the interfering layer penalties and separation
requirement rather than the interfered ones.

What you can do

Your options in this form are the same as the ones in the form
above except that you are setting layer penalties and separation
requirements for the interfering carriers of the list rather than
the interfered ones.

Separation penalties from statistics

This section applies specifically to lists of carrier relations
which are specified with statistics. The statistics may for
instance represent the amount that would be interfered if the
carriers reused either co or adjacent frequencies. The
separation penalties are derived by modifying these statistics by
means of scaling, distribution and

threshold penalties.

Scaling

Scaling lets you set a multiplier which is applied to statistics
specified in the list. Make the multiplier more than one if it is
relatively more important that these relations obey your co- and
adjacent rules, less than one if it is less important.

At list level, you choose one of the following ways to apply
scaling:

¢ Co- and adjacent scaling. This is a constant multiplier
applied to co- and adjacent statistics.

¢ By sector area or by sector traffic. This is a
sector-dependent, variable multiplier. Its scaling value
depends on the area or the traffic of a sector. This allows you
to reflect the importance of sectors covering larger areas by
converting statistics representing the percentage area/traffic
of the interfered sector to a measure of absolute area/traffic
of the sector interfered. You can base this scaling on either
the area/traffic of the interfered sector, interfering sector or
both of a restriction.

The list modifier determines whether to use sector area or
sector traffic as the variable multiplier. Note that you use the
same modifier as the basis for relative thresholds (see below).
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At layer level, the layer scaling is multiplied by the list scaling to
give a resultant scaling, which is applied to the statistics in the
list. You set further co-and adjacent scaling for each layer as
follows:

e If you are using the constant scaling, you can set two
different layer scalings — one relating to layers of carriers
that are interfered and another relating to layers of carriers
that are interfering.

e Ifyou are using variable sector area or sector traffic scalings,
you can choose whether or not to apply this scaling for a
particular layer. Again, you can make different selections for
layers of carriers that are interfered or interfering.

Distribution

The statistics of a list typically relate to the total interference of
a sector, so there is a need to reflect the interference per carrier
accurately. Distribution is used to spread the interference to the
individual carriers of the sector.

e Atlist level, you choose whether or not to distribute the
statistics in the list. You can choose to base distribution on
the carriers in the interfered sectors, the interfering sectors
or both.

¢ You use distribution based on the interfered sectors
(interfered distribution) to represent the interference per
carrier in the interfered sector.

¢ Use distribution based on the interfering sector (interfering
distribution) only when you want to model that the
interference load is decreasing in proportion to the number
of carriers in the interfering sector.

¢ At layer level, if interfered or interfering distribution is
applied for a list, you can choose to distribute the statistics
non-uniformly. By default, the statistics are distributed
evenly to all carriers in the sector. layer distribution is used
to distribute the statistics non-uniformly. Please note that
layer distribution re-distributes the penalties within the
sector. The sum of the penalties for the sector is always
unchanged. That means that if the carriers of one layer are
getting smaller penalties after the distribution, carriers of
other layers will get larger ones, and vice versa.
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¢ At the layer level, you may also want to reduce the effect of
the distribution for carriers in a particular layer. For
example, you may want to distribute statistics to traffic
carriers in the sector, but apply penalties equal to the
original sector-related statistic of the list to the control
carrier of the sector. In this way, you model that interference
on the control carrier is as important as interference of the
sector, but interference on traffic carriers is only as
important as the traffic it is serving. Note that layer
protection only affects the penalties of carriers in the layer it
is applied to. You can use layer protection if interfered
distribution is on for the list. layer pollution is the equivalent
mechanism of layer protection, but applicable for interfering
carriers and only accessible if interfering distribution is on
for the list.

Thresholds

You may want to disallow carriers from having co- or adjacent
penalties above or equal to a given threshold limit. This facility
lets you spread the interference more evenly in the network as
extra penalties are applied if the calculated penalty is above the
threshold limit.

There are two sorts of threshold, each with its own threshold
values and co- and adjacent penalties, that can be applied for all
carrier relations in the list and for carriers in layers that are
interfered:

¢ Absolute threshold. This applies an extra penalty to the
carrier relation if the calculated penalty (after scaling and
distribution) exceeds or is equal to an absolute threshold
limit.

¢ Relative threshold. Use relative threshold to apply extra
penalties if the calculated penalty (after scaling and
distribution) exceeds or is equal to a relative threshold limit.
The relative threshold limit is specified as a percentage of
either the serving sector’s area or the serving sector’s traffic.
To use relative thresholds, you must have chosen to use
either area or traffic as the
list modifier.
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The threshold principle makes it possible to apply penalties to a list with
statistics in a similar way that penalties are applied to separation lists
without statistics. By setting the threshold limit to zero, you make sure
that the threshold penalty will be applied to all restrictions specified in the
list with statistics. If you also scale the co- and adjacent statistics in the
list with zero, the only penalties used for the restrictions in this list will be
the threshold penalties.

Separation penalties from statistics (list — scaling) form

CellOpt AFP 2.5 User Guide

This form allows you to modify the statistics of all carrier
relations in the list. You may:

¢ Apply constant co- and adjacent scaling factors to the
statistics of the list.

¢ Apply variable scaling factors dependant on either served
area or served traffic of either the interfered sector or the
interfering sector.

¢ Choose to distribute the statistics to the carriers within the
sector based on either the interfered sector or the interfering
sector.

¢ Apply extra penalties if absolute or relative threshold limits
have been reached.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties from
Statistics branch and right-click on the name of the list you
want. Click on the Scaling tab if necessary.
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ﬁAlea Interference List for Model "Helsingborg® - Ready H=1E3
Property | Value || Sealing | Absctute Threshotd | Retative Threshotd
Settings )
Origin CCellOpt_AFP\data\Helsingbo... | | [0 Scaling oo
List On )I
List Modifier Area L R e R L 2 e - N R A B
Scaling by Sector Area )I
Intetfered Off L R R R R 2 e - N R AT
Intetfeting Off 0o 0.1 10 100 100.0
Distribution Adjacent Scalin |1n.n
Interfered Distribution Off ! g
Interfering Distribution Off Apply |
Co Penalty Scaling
Scaling 200
Ahsolute Threshold oo
Ahsolute Penalty oo
Felative Area Threshold oo
Felative Area Penalty 0.0
Adjacent Penalty Sealing
Scaling 100
Ahsolute Threshold oo
Ahsolute Penalty R]
Felative Area Threshold oo
Felative Area Penalty 0.0
Statistics
Count 1965 1965
DuTitittam 0.001241 1.24E-4
Average 02188072 0021880714
I axcitrnam 3441316 0344132

What you can see

¢ The name (and full path) of the file that the list is loaded
from. If it is generated from another list, the word None is
shown instead.

e Whether the list is On - the penalties derived from statistics
of this list are taken into account, or Off — the penalties of
this list are ignored.

¢ Whether the list modifier used for this list is Area, Traffic or
Unknown. The choice of list modifier dictates whether the
sector-dependent, variable scaling and relative threshold will
be available, and, if so, based on served area or served traffic.
An Unknown list modifier disables both variable scaling and
relative threshold.

e If the variable scaling will be applied as sector traffic or
sector area and whether it will be based on the interfered or
interfering sector of the relation in the list (or both or
neither). If the list modifier is Unknown, both these fields are
blank.
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Whether the interfered distribution and interfering
distribution are On or Off for the statistics in this list. If
either or both of them is On, the statistics will be distributed
to the individual carriers within the appropriate interfered
or interfering sectors. If either or both are off, the statistics
will not be distributed to the carrier for the relevant sector
or sectors. Naturally, it is then not possible to distribute the
statistics non-uniformly by layer distribution or reverse the
distribution by layer protection/pollution. These are disabled
and greyed out on the layer level.

The constant co-penalty scaling factor for the list.

The co-penalty absolute threshold limit and threshold
penalty for this list. Both values are set in the next form.

The current co-penalty relative threshold and threshold
penalty for this list. You set both these values with the list
relative threshold form described two sections below this
one. These will remain blank if the list modifier is set to
Unknown.

The constant adjacent penalty scaling factor for the list.

The adjacent penalty absolute threshold limit and threshold
penalty for this list. Both values are set in the next form.

The current co-penalty relative threshold and threshold
penalty for this list — refer to the remarks about the
co-penalty relative threshold above.

Information about the statistics loaded in from input data.
The count indicates the number of restrictions in the list. The
maximum, minimum and average relates to the maximum,
minimum and average of all the co and adjacent statistics in
the list. This information helps you to decide how great an
effect the listed problems are having on your network, and
therefore how large your penalties, scaling factors and
thresholds should be.

What you can do

You can use the methods described in the chapter on “Modeling”
as follows:

In the List value field, toggle the list Off — the penalties will
be ignored in the list — or On (the default) to take them all
into account.

Enable the optimizer to use relative threshold penalties and
to use variable, sector dependent scaling factors by selecting
Area or Traffic in the List Modifier value field.
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In the Scaling by Sector value fields, toggle scaling On to
enable variable scaling based on served traffic or served area
of either the interfered or interfering sector. Default setting
is Off. These fields are available only if you have chosen
Traffic or Area as your list modifier.

In the Distribution value fields, toggle list distribution On to
enable the statistics to be distributed to carriers in either the
interfered or interfering sector. Default setting is Off.

With the upper slider and number box, set the scaling
multiplier for co-penalties affecting statistics in this list. The
default is a scaling multiplier of 1, which obviously has no
effect on the statistics. Scaling multipliers below 1 diminish
the importance of the original rule for co-penalties, above 1
increase it.

Similarly, use the lower slider and number box to set the
scaling multiplier for adjacent penalties. Note that the
scaling for adjacent penalties must be equal to or smaller
than the scaling for co-penalties if not this feature is disabled
in Settings.

Use the Apply button to fix slider values in memory. Remember
to save your data to keep your entries beyond the end of this
CellOpt AFP session.

Separation penalties from statistics (list — absolute threshold) form

The information on the left-hand side of this form is the same as
that in the form above, but the right-hand side enables you to set
the co- and adjacent penalty absolute thresholds and threshold
penalties for this list. These are explained above, in the
introduction to the “Separation penalties” on page 12.
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Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties from
Statistics branch and right-click on the name of the list you
want. Click on the Absolute Threshold tab if necessary.

ﬁAlea Interference List for Model "Helsingborg® - Ready H=1E3
Froperty | Value | Sealing Ahgolute Threshold | Felative Thresholdl
Settings _ .
Otigin CACeNOpt AFP\dats\Helsingbo... e Ee el
List On Co
List Modifier Atea 1
Scaling by Sector Area Ulestiild - £
Intetfered Off Penalty [] 2500
Interfeting Off
Distribution [ #djacent
Intetfered Distribution Off Threshold J s o
Interfering Distribution Off ; i
Co Penalty Scaling Penalty | 50
Scaling 200
Ahsolute Threshold oo o |
Ahsolute Penalty oo PRy
Felative Area Threshold oo
Felative Area Penalty 0.0
Adjacent Penalty Sealing
Scaling 100
Ahsolute Threshold oo
Ahsolute Penalty R]
Felative Area Threshold oo
Felative Area Penalty 0.0
Statistics
Count 1965 1965
DuTitittam 0.001241 1.24E-4
Average 02188072 0021880714
I axcitrnam 3441316 0344132

What you can see

¢ In the properties sheet, all the information described in the
section above on the “Separation penalties from statistics
(list — scaling) form” on page 27.

¢ On the right-hand side — unless you have changed them since
opening the form - the current co- and adjacent penalty
absolute thresholds and threshold penalties for this list.

What you can do

You can use the methods described in the chapter on “Modeling”
for the following purposes:

¢ Toggling the List, Sector Scaling and Distribution on and off
and choosing the List Modifier. These are explained more
fully in the section above on the “Separation penalties from
statistics (list — scaling) form” on page 27.
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¢ With the upper two sliders and number boxes, set the
co-penalty absolute threshold and threshold penalty
affecting statistics in this list. Thresholds and their penalties
are described above, in the introduction to the Separation
penalties from statistics section.

¢ Similarly, use the lower slider and number box to set the
adjacent penalty absolute threshold and threshold penalty.
Note that the adjacent penalty must be equal to or smaller
than the co-penalty. This feature can be disabled in settings.
No such restriction applies to thresholds.

Use the Apply button to fix slider values in memory. Remember
to save your data to keep your entries beyond the end of this
CellOpt AFP session.

Separation penalties from statistics (list — relative threshold) form

The information and facilities on the left-hand side of this form
are the same as that described in the section above on the
“Separation penalties from statistics (list — scaling) form” on
page 27.

The right-hand side enables you to set the co- and adjacent
penalty relative thresholds and threshold penalties for this list.
These are explained above, in the introduction to the
“Separation penalties from statistics” on page 24.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties from
Statistics branch and right-click on the name of the list you
want. Click on the Relative Threshold tab if necessary. Note
that this tab is only available if you have selected Area or
Traffic in the List Modifier value field.
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A% Area Interference List for Model "Helsingborg® - Ready _ O] x|
Property | Yalue | S.;a_]jngl Ansolute Threshold Eelative Th.resholdl
Hettings . )
Otigin g CACellOpt. AFPAdataiHelsingbo.. || | [ anve Area Threshold
List On o
Lizt Llodifier Area | ;

Sraling by Bector Area Theshold B u
ntetfored Off Penalty | 0.0
Intetferinz Off i

Distribution [
[ntetfered Distribution Off Theeshold 3 60 %
Interfering Distribation Off ' —
C'a Penalty Sealing Penalty = | 13
Sraling 200
Ahaolute Threshold 0.0
#hsolute Penalty 0.o PRY
Relative Area Threshold 0.0
Relative Atea Penalty 0.0
Adjacent Penalty Bealing
Sealing 10.0
Aheolute Threshold 0.
Ahsolute Penalty 0o
Felative Area Threshold 0o
Relative Area Penalty 0.0
Statistics
Count 1965 1965
Mituitraam 0001241 1.24E-4
Average 02188072 0021220714
L accitman 34413164 0344132

What you can see

¢ In the properties sheet, all the information described in the
section above on the “Separation penalties from statistics
(list — scaling) form” on page 27.

¢ On the right-hand side — unless you have changed them since
opening the form - the current co- and adjacent penalty
relative thresholds and threshold penalties for this list.

What you can do

You can use the methods described in the chapter on “Modeling”
for the following purposes:

e Toggling the List, Sector Scaling and Distribution on and off
and choosing the List Modifier. These are explained more
fully in the section above on the “Separation penalties from
statistics (list — scaling) form” on page 27.
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¢ With the upper two sliders and number boxes, set the
co-penalty relative threshold and threshold penalty affecting
statistics in this list. Thresholds and their penalties are
described above, in the introduction to the “Separation
penalties from statistics” on page 24.

¢ Similarly, use the lower slider and number box to set the
adjacent penalty relative threshold and threshold penalty.
Note that the adjacent penalty must be equal to or smaller
than the co-penalty, though no such restriction applies to
thresholds.

Use the Apply button to fix slider values in memory. Remember
to save your data to keep your entries beyond the end of this
CellOpt AFP session.

Separation penalties from statistics (list by layer — interfered) form

This form allows you to modify further the statistics for carriers
being interfered. You can apply different rules for carriers in
layers that are being interfered (this form), and for carriers in
layers that are interfering (the next form).
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Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties from
Statistics, list and category branches and right-click on the
layer you want. Click on the Interfered tab if necessary.

,ﬁhrea Interference List in Channel Type BCCH for Model "Helzingborg"

Propery Value Interfered | Intetfering | Absolute Th:resholdl Relative Th.resholdl

Settings -
Origiry CACeliOpt AFP\data\Helsingbo.. |  (COScaling Lo

CoScaling )'
List 200 L L L e e e RO ST
Layer Interfered 1.0 }'
Larer Interfering 10 B L B L] B B L B L

Co Thresholds nni 01 1.0 10.0 100
A bhsolute Threshold 0o Adjacent Scaling 0
\Absolute Penalty 0o
[F.elative Area Threshold 0o
Relative &rea Penalty 0o ¥ G aling withy sector Kreal
Adjacent Sealing

List 10.0
L ayer Intetfered 10 Laret istribuation 1.0
Layet Intetfering 10

Adjasent Thresholds R R R O N NN S N R
\Ahsolute Threshold 0o ) i1 1.0 10 1oL
\Abzolute Penalty 0o ) [—
Relative Atea Threshold 0o Eaperbatzetion o
Relative Area Penalty 0.0 !

Interfered Distribution B L N
Dhistribution Mot Aqppliecd Apiplied)
Protection

Intetfering Distribition Apply |
Dhistribution
P ollution

Statistics
Count 19635 1965
MWlinirramm 0.001241 1.24E-4
\Average 02185072 0.021880714
Ml st 3441316 0344132

What you can see

¢ The name (and full path) of the file that the list is loaded
from. If it is generated from another list, the word None is
shown instead.

¢ The current scaling weight for co-penalties for all statistics in
the list and further refined for carriers in layers:

¢ Being interfered (the upper slider on this form). The blue
line in the upper slider bar shows the list co-penalty
scaling, and this will not move when you reset the scaling
for the layer.

e That are interfering. The interfering layer scaling is set in
the next form.

¢ The current co-penalty absolute and relative thresholds and
threshold penalties for this layer within the list. These values
are set in the two forms after the next one.
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The current scaling weight for adjacent penalties for all
statistics in the list and further refined for carriers in layers:

¢ Being interfered (the second slider on this form). The blue
line in the second slider bar shows the list adjacent
penalty scaling, and this will not move when you reset the
scaling for the layer.

¢ That are interfering. The interfering layer scaling is set in
the next form.

The current adjacent penalty absolute and relative
thresholds and threshold penalties for this layer within the
list. These values are set in the next two forms but one.

The settings for layer distribution and layer protection which
are set by the lower two sliders in the right panel. These are
disabled if the interfered distribution is Off.

The settings for layer distribution and layer pollution which
are set in the next form. These are disabled if the interfering
distribution is Off.

Information about the statistics loaded in from input data.
The count expresses the number of restrictions in the list.
The maximum, minimum and average relates to the
maximum, minimum and average of all the co and adjacent
statistics in the list. This information helps you to decide
how great an effect the listed problems are having on your
network, and therefore how large your penalties, scaling
factors and thresholds should be.

In the right hand panel, the check box shows whether the
variable scaling is applied to this layer (checked), or not
(clear). This check box is disabled and grayed, if the variable
scaling based on interfered sectors is off.

What you can do

You can use the methods described in the chapter on “Modeling”
to make the following changes for carrier sets in this list and
layer:

The scaling weight for co-penalties. The list scaling is
indicated by the blue line, but you can set the layer scaling
wherever you like. Note that carriers are assigned to one
(and only one) layer per specified category. The compound
scaling factor is the product of all co-scaling factors specified
in layers the carrier belongs to and the list co-scaling factor.

Similarly, the scaling weight for adjacent-frequency
penalties. Note that the scaling for adjacent penalties must
be equal to or smaller than the scaling for co-penalties. This
feature may be disabled in Settings.
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Disable (clear the check) or enable (check) the sector scaling
by area/traffic for interfered sectors for this layer. If the
scaling is disabled for any of the layers a carrier belongs to,
then the scaling is disabled for all restrictions on that carrier.

Set the layer distribution to distribute the statistics
non-uniformly to the carriers within the sector. The amount
of penalties distributed to a carrier will be directly
proportional to the layer distribution value of the (layer of
the) carrier and the layer distribution values of other
carriers in the sector. For instance, carriers in a layer with a
layer distribution value of 2 will get twice as much penalty as
a carrier in the same sector assigned to another layer with
layer distribution value of 1. The default setting for layer
distribution is 1, which implies a uniform distribution. The
compound layer distribution value, considering all layers a
carrier belongs to, is the product of all layer distribution
values of the layers the carrier belongs to. Note that a change
in layer distribution for a layer will affect the penalties of the
carriers of other layers in the same sector.

Set the layer protection to reverse the distribution for this
particular layer. If the layer protection is set to 1, then the
distribution is completely reversed for carriers in this layer.
If the layer protection is set to 0, then no protection is
applied. O (the default) and 1 are the two extreme values for
layer protection. Layer protection values between 0 and 1
imply a protection proportional to the difference between the
extremes. The compound layer protection value, considering
all layers the carrier belongs to, is the maximum of the layer
protection value of all the layers the carrier belongs to. Note
that layer protection will not affect the penalties of other
carriers in the same sector as was the case with layer
distribution.

Note that layer distribution and layer protection are only
available if the list interfered distribution is switched On in
the previous form. They are greyed when they are not
available, though their sliders and value number boxes will
show the values they had when the distribution was
switched off and will have again if distribution is re-enabled.

Separation penalties from statistics (list by layer — interfering) form

CellOpt AFP 2.5 User Guide

This form is exactly the same as the one described under
“Separation penalties (list by layer — interfered) form” on

page 21 — except that the control settings on the right refer to
the carriers of the list and layer when they are interfering with
other carriers.
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Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties from
Statistics, list and category branches and right-click on the
layer you want. Click on the Interfering tab if necessary.

ﬁAlea Interference List in Channel Type BCCH for Model "Helsingborg® H=1E3
| value || Intesferea Intesfeting | Ansotute Threshold| Relative Threshold]

Otigin CACENOpt AFP\dataHelsinghe,. | (G0 Scdling ro

Codealing J
List 200 U= R L= RN ST L LR = L RN -
Layer Interfered 10 J
Layet Intetfering 10 U= RN LT RN ST L L = R RN -

Co Thresholds 0o 0.1 10 100 100.0
Ahsolute Threshold oo Adjacent Scaling 10
Ahsolute Penalty oo
Felative Area Threshold 0.0
Relative frea Penalty 0.0 ¥ Eipaling with sector Krzel
Adjacent Scaling

List 10.0 o
Tentsnird] 10 Lager [Distritntio 1.0
Layer Intetfering 10

Adjacent Thresholds L R L e R
Ahsolute Threshold oo LT .1 1 1 ]
Ahsolute Penalt; oo ) r
Felative Area Thsieshold 0.0 [Layee Pollution !
Felative Area Penalty 0.0 !

Intetfered Distribution T R R R L e R R R =
Diistribuation Mot Applied Lpplied
Frotection

Intetfering Distribution Apply |
Diistribuation
P ollution
Count 1965 1965
DuTitittam 0.001241 1.24E-4
Average 02188072 0021880714
I axcitrnam 3441316 0344132

What you can see

Refer to the remarks in the section above on Separation
penalties from statistics (list by layer — interfered) form. Note
that the distribution modifier is called layer pollution on this
form.

What you can do

Refer to the remarks in the section above on Separation
penalties from statistics (list by layer — interfered) form.

Separation penalties from statistics (list by layer — absolute threshold)

form

Use this form to set co- and adjacent penalty absolute
thresholds and apply threshold penalties applicable if
restrictions involving carriers of the given layer have a penalty
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that exceeds or is equal to the specified threshold limit. These
are explained above, in the introduction to the “Separation
penalties from statistics” on page 24.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties from
Statistics, list and category branches and right-click on the
layer you want. Click on the Absolute Threshold tab if

necessary.
,ﬁhrea Interference List in Channel Type BCCH for Model "Helzingborg"
Propery Value Interfered | Interfering Absolute Threshold | Relative Th.resholdl
Settings _ |
Origiry CACeliOpt AFPdata\Helsingbo... Egseliee et
CoScaling Co
List 200 | A
Layer Interfered 1.0 Wizt | po
Laver [nterfering 10 Penalty _i n.o
Co Thresholds )
bsolute Threshold 0.0 adjacent
\Ahsolute Penalty 0a Threshold_i ho
Relative Area Threshold 0o |
Felative Area Penalty 0.0 Penalty | po
Adjacent Sealing
List 100 i |
Layet Intetfered 10 PRY
Layet Intetfering 10
Adjacent Thresholds
\Ahszolute Threshold 0.n
\Ahsolute Penalty 0o
F.elative Area Threshold 0o
Relative Area Penalty 0.0
Interfered Distribution
Distribution
Frotection
Intetfering Distribition
Distribution
F olhation
Statistics
Count 1963 1963
Mlinimum 0.001241 1.24E-4
\Average 02188072 0.021830714
M acirtiam 3441316 0.344132

What you can see

The left-hand pane is fully described in the section above on
“Separation penalties (list by layer — interfered) form” on
page 21. In the right-hand pane:

The upper slider set and number boxes show, for co-frequencies,
the current value of the absolute layer threshold at which the
layer penalty in the next slider will be applied. The green line
shows the current list value.
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Similarly, the second slider set and number boxes show the
current value of the list and layer absolute thresholds and
threshold penalties for adjacent frequencies.

What you can do

You can use the methods described in the chapter on “Modeling”
to make the following changes on this form:

¢ For co-frequencies, use the upper slider set or number boxes
to:

¢ Set the threshold limit at which the extra penalty on the
slider below will be awarded.

¢ Set the penalty to be applied if the threshold is breached.

¢ Use the same procedures as above to set the adjacent
frequency penalty threshold and threshold penalty on the
second set of sliders or number boxes. If the setting for co
and adjacent penalty coupling is checked, then the adjacent
penalties cannot be set greater than the co-penalties.

Use the Apply button to fix slider values in memory. Remember
to save your data to keep your entries beyond the end of this
CellOpt session.

Separation penalties from statistics (list by layer — relative threshold)

form

Use this form to set co- and adjacent penalty relative thresholds
and apply threshold penalties applicable if restrictions
involving carriers of the given layer have a penalty that exceeds
or is equal to the specified relative threshold limit. These are
explained above, in the introduction to the “Separation
penalties from statistics” on page 24.

This form is available only if the List Modifier field in the
Separation penalties from statistics (list) form shows Area or
Traffic.

Route from CellOpt AFP main window

Open the Penalties branch, then the Separation Penalties from
Statistics, list and category branches and right-click on the
layer you want. Click on the Relative Threshold tab if
necessary.
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Property | Yalue || intesfered | Interforing | Absohute Threshold Relative Thrsshold |
Settings . ,
Ctigin 8 CCel0pt) AFP dataHelsingbo. | I NI —
Codcaling Co
List 200 |
Layer Interfered 10 Theshold | u
Layer Interfering 10 Penalty _: 0.0
Co Thresholds )
Absalute Threshold 0.0 Adjacent
Ahsolute Penalty 0o Th.resholdJl D.D_%
Felative Area Threshold i} | ——
Relative Area Penalty 0.0 Penalty | .0
Adjacent Scaling
List 100 S |
Layet Intetfered 10 PPy
Layer Interfering 10
Adjacent Thresholds
Abzolute Threshold oo
Ahzolute Penalty oo
Felative Area Threshold g}
Relative Area Penalty 0o

Interfered Disttibution
Distribution

Protection

Intetferitng Disttibution
Distribution

P ollution

Statistics
Count

Dulitvitram

Arerage

Ml airearm

1965
0001241
02183072
3441316

1965
1.24E-4
0021880714
0.344132

What you can see

The left-hand pane is fully described in the section on
“Separation penalties from statistics (list by layer — interfered)
form” on page 34. In the right-hand pane:

The upper slider set and number boxes show, for
co-frequencies, the current value of the relative layer
threshold at which the layer penalty in the next slider will be
applied. The green line shows the current list value.

Similarly, the second slider set and number boxes show, for
adjacent frequencies, the current value of the list and layer
relative thresholds and threshold penalties.

What you can do

¢ With the upper two sliders and number boxes, set the

CellOpt AFP 2.5 User Guide

co-penalty relative threshold and threshold penalty affecting
carriers in this layer.

Similarly, use the lower sliders and number boxes to set the
adjacent penalty relative threshold and threshold penalty.
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Use the Apply button to fix slider values in memory. Remember
to save your data to keep your entries beyond the end of this
CellOpt AFP session.
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Once you have built your model of the network, you can start
the optimizer. The optimizer assigns frequencies and color
codes taking into account the restrictions you have modeled.
You should let the optimizer assign the frequencies first, and
then deal with the color codes as a separate operation
afterwards. The instructions in this chapter tell you how to
choose and carry out these two optimizing operations.

If you are running with the frequency hopping option enabled
you may also optimize hopping parameters such as MAL, HSN
and MAIO. You should let the optimizer assign the MAL first,
and then assign the HSN and MAIO parameters as a separate
operation afterwards. A carrier need to be defined in the
hopping group category as synth sector/site to be assigned MAL
or MAIO parameters.

If you are running with the frequency group option enabled you
may optimize your frequencies in sets and subsets. You define
the available sets and subsets under the spectrum menu.

The optimization process is an iterative local neighborhood
search algorithm - the optimizer repeatedly tries to find better
and better solutions by making small changes to the current
solution. The algorithm works as follows:

1 Create an initial assignment by randomly assigning available
frequencies, color codes, MAL, HSN and MAIO to carriers
that do not already have been assigned.

Agilent Technologies -1
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2 Evaluate the assignment by calculating the CellOpt Quality
Index or CQI - the sum of penalties for all violated
restrictions in your model.

3 If a stopping criterion has been fulfilled, terminate the
execution.

4 Suggest changing some assignments.
5 Evaluate the effect on the CellOpt Quality Index.

6 If the new assignment has a better CQI or fulfils some other
criterion, accept the suggested changes; otherwise revert to
the old assignment.

7 Repeat steps 2 to 6 over and over again until you stop the
optimizer.

Algorithms like this are easy to state, but harder to implement
efficiently. The key is to make them robust so they rapidly and
reliably converge to high quality solutions. Note that the
algorithm does not guarantee an absolutely perfect solution - it
produces the best possible solution in the time allowed for it to
do so. This is because it is solving a real life problem, and such
problems very rarely have perfect solutions.

These features of the robust, rapid and reliable CellOpt AFP
optimizer:

¢ There will always be a solution available as a solution is
found already in step 1.

¢ The CQI will improve greatly with each iteration at the
beginning of a run, but less and less significantly as time
passes — the optimizer is fine-tuning the system, but probably
no one solution is significantly better than any other.

The longer you allow the optimizer to run, the better the
solution will be. You can see an example of this in the section on
the Optimizer log below.

¢ Any plan can be evaluated quantitatively by the CQI.

¢ The CQI enables quantitative comparisons of planning
strategies.

* You can analyze the current solution by viewing it or by
generating reports, again without stopping the optimizer.

Starting and stopping the optimizer

To start the optimizer:

1 Make sure that the correct model is on the desktop and in
focus (click in its panel if necessary).
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2 Click on the optimizer icon to see the optimizer panel shown

below.

i Optimize "Helsinghorg'

Frequency| Color Code | HEN and MAIO

0l Log

I Fe | _I

Start | wton |

3 Click the appropriate tab for Frequencies, Color codes or

HSN and MAIO. MAL, frequency sets and subsets are
optimized using the frequency tab. There are separate
subsections on optimizing MAL or frequency sets and
subsets at the end of this numbered list.

If you want to optimize frequencies, MAL or sets and subsets,
continue from step 5. If you want to optimize color codes or
HSN and MAIO, refer to the subsections at the end of this
numbered list.

If you want to save the CQI calculations, check the File box.
Results are saved in a log file which you name here. Checking
the box (or clicking on ...) opens the browser for you to name
a new file or choose an existing one.

¢ You can save the file in any directory (the project
directory is the default) and give it any name. You do not
have to use an extension, but the file will be a standard
text file, so you may want to type your text editor’s default
extension here.
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e If you open an existing file, the new iterations will be
appended to the old, but the line numbering (see the log
description in the next section) will start again at zero.
The optimizer will start the operation all over again
without using the results of the previous calculations.

6 Click Start. The optimizer will run in the background until
you stop it with the Stop button. The log appears in a
separate panel, updating in real time.

Optimizing Mobile Allocation Lists

Mobile Allocation Lists are optimized using the frequency form.
Before you can optimize MAL, you should have:

¢ Enabled frequency hopping by specifying the
-A frequencyhopping option when starting CellOpt AFP.

¢ Defined at least one carrier as a synthesizer hopping carrier.
This is accomplished in the carrier editor by defining the
synthesizer hopping carriers in the hopping group as either
synth sector 1, synth sector 2, synth site 1 or synth site 2.

All carriers in a sector defined as synth sector 1 will be
assigned the same MAL. It is possible to have some of the
hopping carriers in the sector be assigned another MAL. This
is accomplished by assigning these carriers to synth sector 2.
Likewise, all carriers in a site that are defined as synth site 1
will be assigned the same MAL. It is also possible to have
some of the hopping carriers in the site to be assigned
another MAL by assigning these carriers to synth site 2. Any
combination of these definitions is allowed.

The appearance of the frequency tab will change if you are
planning with the frequency hopping option enabled and have
at least one synthesizer hopping carrier. An additional panel
will appear that allows you to control the Mobile Allocation List
assignment.
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L Optimize "Helsingborg'

Frequency| Color Code | HEN and MAIO

0l Log

I Fe | _I

rMAL Planning Strate gy

& Customized MALs

" Prespecified MALs Humbier of WAL Il 11
rMAL Length

Category I-— GLOBAL -- ;I
LLanres: -

|
It WAL Length IE Common Length |1

Max MAL Length Eﬁ Iax Fractional Load (%) IlDD

Start | wton |

You can choose that CellOpt AFP will Customize the MAL
during the optimization, i.e. optimizing the frequencies in the
MAL and assigning the MAL to the hopping groups during
the optimization run.

You can choose that CellOpt AFP will generate the MALs
before starting the optimizer the most optimum way
possible. During the optimization the MALs are fixed and
they will be assigned to the different hopping groups.

The number of MAL to use in frequency hopping can be set.
This number correlates with the number of MAL used in the
Spectrum form. You can increase the number of MAL to use
here, but cannot decrease these, as that can result in
accidental deletion of an MAL used. MALs can be deleted in
the Spectrum form.

You can specify how the length of the MAL’s should be. This
may be done per category - layer. You can also set global
values. Do this by choosing GLOBAL in the category drop
down box.

You can specify the minimum and maximum MAL length to
generate automatically. If you specify zero here, the best
default values will be used.
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¢ You can specify that the length of MAL should always have

the common length as a common denominator. For instance
if you specify 4 as the common length, then only MAL of
length 4, 8, 12 etc. will be generated. The advantage of using
some common length is that it makes it more likely that all
hopping in the site can be synchronized, i.e. use the same
HSN without violating the co-site and co-sector separation
requirements.

* You can specify a maximum fractional load. You specify a

maximum fraction load to ensure that the optimizer will use
longer MAL. For instance, if maximum fractional load is set
to 50%, then the MAL assigned to a group of carriers must
have at least twice as many frequencies as the number of
carriers.

There are some special considerations in MAL optimization you
should be aware of:

¢ A hopping group defined to have the same MAL by being

assigned to same synth sector/site in the hopping group
category, a synthesizer hopping group, is considered fixed if
any of the carriers in the hopping group is fixed.

A synthesizer hopping group may only be assigned an MAL
having at least as many frequencies as the number of carriers
in the synthesizer hopping group.

The following assignments to a synthesizer hopping group
would be seen as forbidden assignments:

¢ All individual frequencies or sets and subsets are
forbidden assignments.

e Itis also forbidden to use a MAL with less frequencies
than the number of carriers in the synthesizer hopping
group.

e If the common length option is set in the form above, then
a MAL with less frequencies than the smallest multiple of
the common length that is still greater or equal to the
number of carriers in the synthesizer hopping group.

¢ If the maximum fractional load is specified, then a MAL
with less frequencies than the number of carriers in the
synthesizer hopping group / maximum fractional load is
forbidden.

e If a MAL contains a frequency not defined as an available
frequency, then that MAL is forbidden to be assigned to
any synthesizer hopping group.

The following assignments to a synthesizer hopping group
would be seen as an invalid assignment:

CellOpt AFP 2.5 User Guide
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An MAL with less frequencies than the number of carriers
in the synthesizer hopping group times the minimum of
the largest separation requirement of the carriers in the
synthesizer hopping group and the longest consecutive set
of frequencies that violate this largest separation
requirement. Invalid assignments are penalized with the
sum of the illegal frequency penalties of the carriers in the
synthesizer hopping group.

If individual carriers in the synthesizer hopping group are
assigned to different MAL it indicates a conflict as all
carriers in the synthesizer hopping group should be assigned
the same MAL. This conflict is resolved in the following
different ways depending on if the carriers is fixed or free.

If any fixed carrier is assigned to a forbidden assignment
or any if any two carriers in the synthesizer hopping
group are fixed and assigned to different valid MAL, then
the assignment of whole synthesizer hopping group
cannot be resolved. Its assignment is set to 0 and reported
as an invalid assignment. Such a synthesizer hopping
group is ignored by the optimizer.

If all fixed carriers in the synthesizer hopping group are
set to the same valid MAL, then all free carriers of this
synthesizer hopping are also assigned to this MAL. This
reassignment is made before the optimizer starts and
before generating a report.

If all carriers are free in the synthesizer hopping group,
then all carriers are reassigned to the valid MAL most
carriers are assigned to. A tie is broken by taking the MAL
of the first carrier of a large set of MAL. Also this
reassignment is made before the optimizer starts and
before generating a report.

Optimizing Sets and Subsets

CellOpt AFP 2.5 User Guide

Frequencies assigned using sets and subsets are optimized
using the frequency form. Before you can optimize sets and
subsets, you should have:

Decide whether carriers are grouped or not. This is
accomplished in the carrier editor by defining carriers to be
either non-grouped or grouped in the carrier group category.
Carriers that are defined as grouped will be assigned
according on the chosen set planning strategy.

Choose a set planning strategy in the frequency optimization

panel. As the screenshot below indicates you may choose to

optimize with:
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e sets only
¢ one set and subsets

¢ one set and individual frequencies

L Optimize "Helsingbory'

Frequency | Color Code |

0l Log

I Fe | _I

oup Planning Strate gy

&+ Bets Only
' One Set and SubSets

" One Set and Individual Frequencies

Start | Htag |

There are some special considerations in assigning sets and
subsets that you should be aware of:

¢ Fixed carriers are treated as if they were non-grouped.

¢ A set/subset may be assigned to grouped carriers even if
some of its frequencies are forbidden to use.

¢ To find an initial solution, CellOpt AFP considers the chosen
set planning strategy. Considering the assigned individual
frequencies to the grouped carriers in a sector, CellOpt AFP
determines what sets/subsets these frequencies belongs to
and assigns sets/subsets which have the highest proportion
of the assigned individual frequencies.

e If the total number of frequencies assigned, due to a certain
set planning strategy, is greater than the number of grouped
carriers in the sector, CellOpt AFP will still calculate its CQI
value as if all the frequencies were assigned. There will be a
random selection of what frequencies to use from the last
assigned set/subset to the grouped carriers in the sector. As
the optimizer has already penalized for the assignment
where all non-forbidden frequencies in the set/subset are
assigned, the spare frequencies can be added later to the
sector when needed.
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If you like to calculate the CQI value without considering
frequencies in sets that are not needed yet, for the purpose of
generating a CQI-report, please set all carriers to
non-grouped in the carrier editor as the assigned frequencies
then will be taken into account as individual frequencies.
Setting the carriers to non-grouped is also useful for the
purpose of generating a CQI sensitivity report as this report
is only generated for non-grouped free carriers.

In optimizing with sets/subsets, using preferred penalties,
these are considered by penalizing for the grouped carriers.
The use of a set/subset, with a penalty equal to the preferred
penalty times. The number of frequencies in the set/subset
that are not used by the grouped carriers in the sector.

If the -A IDEN flag is set when the client is started, IDEN
specific set handling will be used when the individual
frequencies are assigned to the carriers. This means that the
control frequency (the very first frequency of every set, blank
if the set isn’t a control set) will be reused for all sets.
Otherwise, control frequencies will only be assigned to
carriers that has the control carrier property set to ‘1' (one).

Optimizing color codes

CellOpt AFP 2.5 User Guide

Before you optimize color codes for a model, you should have:

Completed the frequency optimization by following the
whole of the numbered list above.
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¢ Completed steps 1 to 3 of the list above, choosing the Color
Code tab to see the following form:

L Optimize 'Helsingborg' | [=]

Frequency Color Code |
CQILog

e | _l
rBelect Cattier
Category Control Id I~
Layer 1 I~
relect Scale Factor
BCC Penalty Scaling po
relect List
Heighbors Penalties
¥ Co Sector | Area Interference List
¥ Co Site |+ Traffic Interference List
v Neighbour List [ Co3ector
[ Arealnterference List [ Co Site
[ Traffic Interference List | Heighbour List

Start | )} |

Complete the form as follows:

1 Fill in the CQI Log section (if you want to) as described in
step 5 of the list above.

2 Select the carriers that require color codes by indicating a
layer within a category. For instance, if your input format
identified the carriers that required color codes you might
want to base the carrier selection on layer 1 in category
Control Id. Alternatively, you could have used the network
editor to define a layer in a new category indicating all
carriers requiring color codes.

3 Select the BCC Penalty Scaling. It should be between 0 and 1,
and the default value is 0.

4 BSIC Color Code Planning
Color Code planning attempts to reduce the reuse of Color
Codes between Sectors and Carriers. A Color Code can be
any value. In GSM, the Color Code is the BSIC, which in tern
is made from the NCC and BCC. The Color Code optimizer
will see BSICs that have the same BCC but different NCCs as
being different Color Codes. In GSM, the training sequence is
related to the BCC. To get CellOpt AFP to reduce reuse of the
same BCC in the network, we have introduced the BSIC
Color Code Optimizer functionality.

CellOpt AFP 2.5 User Guide
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When the CellOpt AFP GUI is started with the BSIC option
(see the section on Installation), then the Color Codes will be
treated in a special way. The user will be prompted for a BCC
Scaling value before starting the Color Code Optimizer. This
value will be used to scale the penalty calculated for the
normal Color Code reuse to penalize the reuse of the BCC.

Note: The Color Codes (BSICs) need to be specified as
NCCBCC octal pairs (00,01...07, 10...77).

Select the lists from which the optimizer will derive the
penalties for the calculation of the color code assignments.
The goal of color code planning is to avoid the switch
ordering a mobile user to hand over to a neighbor without
sufficient signal coverage at the location of the mobile user.
These situations can be avoided with CellOpt color code
optimization, given that the neighbors and interferers of
serving sectors are known to the optimizer.

The penalties for color code assignment are derived by
identifying neighbors and interferers of a serving sector
where the carriers that require a color code have identical
frequencies. If they do, it is important to avoid having
identical color codes as well; otherwise the signal from the
interfering sector could be misinterpreted as the signal from
a neighboring sector — and that could result in a handover to
the neighboring sector even if it might not provide coverage
at the location of the mobile user.

The neighbors are identified by selecting a subset of the lists
given on the left side of the form. The set of lists you can
choose is made up of all the lists with assignment
restrictions between carriers. These are the same lists that
are defined in the tree view under Separation Penalties and
Separation Penalties from Statistics. These lists contain
references to serving carriers and their related carriers. The
reason for this relation might be that the related carriers
interfere with the serving carriers, the related carriers are
cosited, or the related carriers are defined to be neighbors.
In lists that have been selected, it is the related carriers of
serving carriers that define the neighbor relations to the
optimizer. As neighbor relations are typically defined in lists
with separation penalties, these lists are given first (in bold),
before the lists with separation penalties from statistics.

After you have selected the lists that define neighbors, you
must select the lists that define the penalties the optimizer
will use in the color code optimization. The penalties for
color code assignments are derived by identifying neighbors
and interferers of a serving sector, where the carriers that
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require color codes have identical frequencies. If they do, it is
important to avoid assigning identical color codes as well;
otherwise the signal from the interfering sector could be
misinterpreted as the signal from a neighboring sector — and
that could result in a handover to the neighboring sector
even if it might not provide coverage at the location of the
mobile user.

The penalties are defined by selecting a subset of the lists
given on the right side of the form. This set of lists is made up
of all the lists with assignment restrictions between carriers.
The set of lists you can choose is made up of all the lists with
assignment restrictions between carriers. These are the same
lists that are defined in the tree view under separation
penalties and separation penalties from statistics. As
interference is typically defined in lists with separation
penalties from statistics, these lists are given first (in bold),
before the other lists with separation penalties.

It is the co-penalty from the selected lists that is used to
define the penalty. Note that in frequency optimization the
co-penalty of these lists defines a penalty between the
interfering carrier and the serving carrier - whereas in color
code optimization this co-penalty is used to discourage
assignment of the same color code in a neighboring carrier
and an interfering carrier to the serving carrier, in cases
when the neighboring carrier and interfering carrier are
assigned to the same frequency. If the same interfering
sector appears in many lists, then the co-penalties from all
these lists are added together to define the penalty used in
color code optimization.

Click Start. The optimizer will run in the background until
you stop it with the Stop button. The log appears in a
separate panel, updating in real time.

Optimizing HSN and MAIO

Before you optimize HSN and MAIO for a model, you should
have:

Completed the frequency or MAL optimization by following
the whole of the numbered list above.
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e Completed steps 1 to 3 of the list above, choosing the HSN
and MAIO tab to see the following form.

L Optimize "Helsingborg'

Frequencyl Color Code  HIN and MATOD
0l Log

I Fe | _I

raelect H3N Planning Algorithm

% Assign H3N for hopping groups

" Assign HIN for sites if possible

rHelect List.
Penalties
¥ Co Sector

¥ Co Site
[v Neighhour List
[ AreaIntesference List

[ Traffic Intetference List

Start wton |

Complete the form as follows:

1 Fill in the CQI Log section (if you want to) as described in
step 5 of the list above.

2 Select the HSN planning algorithm by indicating if you want
HSN to be assigned for each hopping group or if you want the
HSN planning algorithm to determine if it is possible to
assign the same HSN to all hopping groups in a site. This will
depend on whether it is possible do the MAIO assignment
without violating any co-site and co-sector separation
requirements.

3 Select the lists from which the optimizer will derive the

penalties for the calculation of the HSN assignments. The set
of lists you can choose is made up of all the lists with
assignment restrictions between carriers. These are the same
lists that are defined in the tree view under Separation
Penalties and Separation Penalties from Statistics. The
penalties used in HSN assignment are derived by considering
all penalties for violated frequency assignment restrictions
between carriers. The spectrum of HSN parameters assigned

9-13
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The optimizer log

is 1-63. HSN parameters are assigned to all hopping carriers
in hopping groups where at least one carrier is defined as
free.

Click Start. The optimizer will run in the background until
you stop it with the Stop button. The log appears in a
separate panel, updating in real time.

The MAIO optimization is done immediately after the HSN
optimization. Based on the outcome of the previous HSN
planning algorithm, the MAIO parameters are either assigned
per hopping group or for all hopping groups in a site. MAIO
parameters are assigned to all synthesizer hopping carriers
in hopping groups where at least one carrier is defined as
free.

If the MAIO assignment cannot assign MAIO to all carriers,
then as many MAIO as can be assigned will be assigned. The
remainder of the carriers will be assigned a MAIO = -1.

As the optimizer runs, its results are sent to the log display as
well as to a log file if you have chosen this option (instructions
are given in the previous section). This section describes the
two forms.

The display panel

The picture below shows the display log at the start of an
optimizer run. You can alter the column widths by dragging in
the headers or make it easier to read by maximizing it:

o0 of CO sverhent re _[o
[+ = T [ T s e e
Index | Elapsed Time | Total Cal Impravement | Changed [ Total Changed | Run number
0 00:00:00 1 911 556,2500 0,0000 a 33 =
1 a0:00:00 1 B¥6 20524500 3410220 49 33311
2 00:00:00 1 271 161,0000 57341797 35 33 |
3 a0:00:00 1 B8 362, 7500 2798 24T 35 33311
4 00:00:00 1 243 500 2750 24 Ta2,BEET 5% 33
5 a0:00:00 1 836 458,5000 T 141,393 32 33311
4 00:00:00 1 228 124,0000 T 334,4341 34 33 _|
Opmﬁ;ermgmm.m ©EiE ane mEnn PP, a4 e P
First CQL: 03:42.08 |Last CQI 03:42:12 |
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The First CQI gives the time that the optimizer was started on
this run, and the Last CQI is the time of last improvement if the
optimizer is still running, or the date and time that it was
stopped. This is to help you judge how good the current result is
likely to be — the longer the time, the better the result.

The columns hold the following information:

Index

Elapsed Time

Total CQI

Improvement

Changed

Total
Changed

Run number

CellOpt AFP 2.5 User Guide

The sequential number of the iteration. Each new line is added
at the bottom of the log.

The time of completion of this iteration in seconds from the
time when you clicked on Start. Because the log only records
improvements, a long time between iterations indicates that
the optimizer had some difficulty in finding one and therefore
that the solution is approaching a point where it will be
difficult to do much better.

The sum of the penalties of all violated restrictions.

The difference between this line’s Total CQI and the one on the
earlier line above.

The number of carriers whose frequencies or color codes the
optimizer has changed from the last iteration.

The number of carriers whose frequencies or color codes the
optimizer has changed from the beginning of this execution
run.

The execution number in this work session.
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In contrast to the very coarse adjustments made at the
beginning of the run, the display log below shows the much finer
tuning after several iterations (the model in the example is very
small and fairly simple — yours may take much longer).

il of CO CVEIment re i =]
- = e e s e = T ] S

Index | Elapsed Time |Total Cal Improvement | Changed | Total Chanoed | Run number |

4 LA ENEINNEN L& &l a0 I A3, 3500 a3 EEETN) _‘I

15 000002 1794 951 0000 2 855 6406 38 3330

16 00:00:03 1794 797 G250 133,4133 35 33301

17 000002 1 794 0446250 T52.024% 38 3330

18 00:00:03 1793 99,1250 46,5208 36 33301

19 000002 1791 506,2500 2401 5211 42 3330

20 00:00:03 1791 00,2500 455 0005 36 33301

21 00:00:04 1 788 000,7500 20154426 38 33301 =
Optimizer nauing -
First CQI: 08:42:08 |Last CQI: 03:42:12

The total CQI has become a smaller number at iteration 21, and
further iterations may well reduce it to zero. Zero indicates that
the optimizer has produced a perfect solution; in many
real-world cases, zero will never be reached, but you can assume
that the solution will not get much better once the CQI
Improvement becomes steady and small.
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The graph below gives a further illustration of the way the
optimizer produces a good frequency plan very quickly and then
continues to make it even better. Instructions on producing this
graph (and the use of all twelve buttons at the top of the log
window) are given in the chapter on “Analyzing and reporting”.

Overmne = 10

= e = = = R e

Tatal CQI
1920000

1900000
1860000
1860000
1840000
1820000
1800000

1780000
0

Oiptimizer munning

Graph of Total CQI

4

2 4 6 8 10 12 14 16 18 20 22
Index

First CQL: 03:42.08 |Last CQI 03:42:12

The log file

CellOpt AFP 2.5 User Guide

The log file is updated after every iteration, but is not saved
until you stop the optimizer.

The picture shows an example of the log file (opened with
Microsoft Notepad®). The columns are the same as the ones in
the display log, except that the CQILogRunNo column is
omitted.

“9.0350397E-4” = 9.0350397 x 10™ = 0.00090350397

Very small numbers (less than one-thousandth) are given as exponentials.
For instance, the total CQI in the last row is shown as 9.0350397E-4.
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8 Programmer’s File Editor - [cqi_log_txt]
File Edit Qptionz Template Egecute Maco Window  Help -2 x|
% 1AB (| ==
I ¥||E 2 BB E
0 go.00.00 1 911 556.2500 0,0000 I 333 1 =]
1 Qo Qo:ao 1 876 895 2500 34 66l 0820 419 333 1
2 go.00.00 1 871 1el.0000 & 73417497 3G 333 1
3 Qo Qo:ao 1 868 3627500 2 798 2476 35 333 1
4 go.00.00 1 843 5998750 24 7e2,8887 58 333 1
5 Qo Qo:ao 1 836 458 5000 7 141, 3926 3n 333 1
[ go.00.00 1 829 124.0000 7 334,4341 34 333 1
7 ao. o001 1 815 101.7500 14 022, 3613 14 333 1
a8 0o.00.01 1 812 393,.6250 2 708.0103 a7 333 1
9 ao. o001 1 808 380.1250 4 013 52549 14 333 1 o
10 0o.00.01 1 807 934,2500 445,9062 3G 333 1
11 ao. o001 1 806 0033750 1 930,.9163 36 333 1
12 0o.00.01 1 805 636.8750 366, 4484 39 333 1
13 ao. o001 1 799 155 0000 & 481, 8643 40 333 1
14 0o.00.01 1 797 806.6250 1 348, 3965 3G 333 1
15 Qo Qo003 1 794 951 Qo000 2 855 6406 3n 333 1
16 00.00:03 1 794 797.6250 153,4133 3G 333 1
17 Qo Qo003 1 794 044 6250 752 9248 3n 333 1
18 00.00:03 1 793 993,1250 46,5208 36 333 1
19 Qo Qo003 1 791 506, 2500 2 491 9211 12 333 1
20 0o.00:03 1 791 006,2500 499,9995 36 333 1 _|_'|
4 »
[Ln 38 Col &7 [41 [ [wR| |Rec Off [No'wrap [DOS [INS [ %

Using the optimizer result

9-18

As well as inspecting the log output, which you can read with
any text editor, you can:

Filter and sort the data in the Log CQI improvement results
to produce, save and print customized tables and graphs as
described in the chapter on “Analyzing and reporting”.

See the frequencies, color codes, MAL, HSN and MAIO
assigned by using the sector and carrier editors described in
the chapter on “Modeling the network” the network.
Assignments made with sets and subsets are seen in the
carrier editor as the individual frequencies in the set and
subsets.

Perform further analysis on the data produced and show the
results in customizes tables and graphs, as described in the
chapter on “Analyzing and reporting”.

Export the model, with its new assignments, in a format
which can be used by the software you intend to use for
continuing the planning process. Instructions for exporting
CellOpt data are given in the chapter on “Using CellOpt
AFP”.
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Analyzing and reporting

Overview 1

Generating a report 2

CellOpt Assignment Report 3

The CQl report 5

The color code CQl report 8

The CQI sensitivity analysis report 12
Input Analysis report 14

The HSN CQI report 16

The MAIO report 18

Saving, printing and customizing your report 19

CellOpt enables you to analyze the data which describes a
model, producing reports in tabular and graphical formats.

There are four main report types:

¢ The CQI itmprovements results logs (for frequencies and

color codes) are produced during optimization, and are
therefore described in the chapter on “Optimizing”.

The CellOpt assignment report indicates the current
frequency and color code assignment in the model. If you
have enabled the frequency hopping or the frequency groups
options you will also find additional information specific to
these planning options.

The CQI report and Color code CQI report list, for every
carrier’s appearance in every list, details about the carrier
itself and also details of every carrier which interferes with it
and the penalties applied for each sort of interference. These
reports are described more fully later in this chapter.

If you have enabled the frequency hopping option you also
have access to the HSN CQI report and the MAIO report.
These reports are also described below.

The CQI sensitivity analysis, also described fully later in this
chapter, lists every free carrier with its currently assigned
frequency. For every other globally available frequency, the
report tells you what the penalty would be if you assigned it
that frequency.

Once you have generated a report, you can:
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* Save it.

¢ Print it.

¢ Show it as a table or a graph or both.

¢ Customize it by:
¢ Choosing the axes of the graph.
¢ Choosing the rows and columns of a table.
e Sorting the data by chosen criteria.

¢ Filtering the data to include only what you need to see.

These facilities are described at the end of this chapter.

Generating a report

{_Analyze Helsingborg’ = [=1
CellOpt Agsignment Report I CQI Report I CQI Bensitivity Analysis
HSN COI Renott | MAID Repott
Input Analysis Report | Color Code COI Report
[~ File |
|v Display

Crenerate |

To generate a report:

1 Make sure the model you want is in focus on the desktop and
then click on the analyzer icon to see the analysis panel, as
shown in the illustration.

2 Click on the tab for the type of report you want. Each type is
described in its own section later in this chapter.

3 If you want to save the report which you are about to
generate, check the File box. Checking the box (or clicking on
...) opens the browser for you to name a new file or choose an
existing one.
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¢ You can save the file in any directory (the project
directory is the default) and give it any name. You do not
have to use an extension, but the file will be a standard
text file, so you may want to type your text editor’s default
extension here.

¢ If you open an existing file, the new information will
overwrite the old. You are warned that this will happen
and can cancel if you wish.

4 If you want to see the report on screen, check Display.

5 If you are generating a color code CQI report, refer to the
section about it below, Otherwise, click on Generate to
produce the report and display or file it (or both) according
to your choices above.

CellOpt Assignment Report

CellOpt AFP 2.5 User Guide

The CellOpt assignment report describes for each carrier its
current assignment in the model. It will always indicate the
frequency and color code assignment of the carrier. If you are
planning using the frequency hopping option it will also
indicate the HSN and MAIO assignment, the MAL hopping
length and its individual frequencies, and what hopping group
the carrier belongs to. If the frequency groups mode is enabled
it will instead also show the length of the frequency group and
its individual frequencies, and whether the carrier is grouped or
non-grouped.

The screenshot below is a CellOpt assignment report from a
plan when the frequency hopping option is enabled. The
meaning of each column is described in the table below the
screenshot. Columns only appearing in frequency hopping mode
is marked with a *, columns appearing in either frequency

hopping or frequency group mode is marked with **.

s CENOPt @assignment report for model "Helsinghory® generated on "13:04:28"

(= IR [ e e o e

Site

Sectar

Carrier  Frequency Colour Code

HSN |MAID | Fixed/Free

Hopping Group | Channel Type

Frequency Group

Length |11

2

Adoffsberg_
Adotfsberg_
Adotfsberg_
Adotfsberg_
Adotfsberg_
Adotfsberg_
Adolfsberg_1
Adolfsberg_1
Adolfsberg_1
A dolfsberg 2
A dolfsberg 2
A dolfsberg 2
A dolfsberg 2
A dolfsberg 2
A dolfsberg 2
Adolfsberg 2
Adolfsberg 2
Adolfsberg 2
A dolfsberg 3

A dolfsberg 3
1 |

1
1
1
2
2
2
E
E
E
1
1
1
2
2
2
K
K
K
1
1

1

R P R B P R R R FU R RS S USRS U

124
MALILZ
MALILZ
131
IALLL4
IALLL4
135
MALLIR
MALLIR
17
MALIIT
MALIIT
131
IALIL4
IALIL4
120
MALLIE
MALLIE
120
MALLIE

an

CooooocooooooooOoooooo

0

S ooooocooooooooooooo

Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free

Free

non hopping
Synth Sestor |
Synth Sestor |
non hopping

Synth Sestor |
Synth Sestor |
non hopping

Synth Sector |
Synth Sector |
non hopping

Synth Sector |
Synth Sector |
non hopping

Synth Sector |
Synth Sector |
non hopping

Snth Sector |
Snth Sector |
non hopping

Snth Sector |

BCCH
TCH
TCH
BCCH
TCH
TCH
BCCH
TCH
TCH
BCCH
TCH
TCH
BCCH
TCH
TCH
BCCH
TCH
TCH
BCCH
TCH

124
MALILE
MALILE
131
MALILY
MALILY
135
MALILE
MALILE
17
MALILT
MALILT
131
MALIL4
MALIL4
120
MALILE
MALILE
120
MALILE

124
107
107
131
100
100
135
102
102
17
11t
11t
131
100
100
120
102
102
120
102

e e T v

11a
11a

11a
11a

116
116

116
116

1ng
1ng

128
128

118
118

1ng
1ng

1ng
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Site The serving site

Sector The serving sector

Carrier The serving carrier

Frequency The frequency assigned to the serving
carrier

Color code The color code assigned to the serving
carrier

HSN * The hopping sequence number assigned

to the serving carrier.

MAIO * The mobile allocation index offset
assigned to the serving carrier.

Fixed/Free Whether the assignment of the carrier is
fixed or free. If it is free the optimizer is
allowed to change its assignment.

Hopping/Carrier Which hopping or carrier group the
group ** serving carrier belongs to.

Channel type Channel type is an example of a
category that is used in this particular
model. The column indicates the layer
assigned to the serving carrier in this
category. Each category in your model will
have its own column here.

Frequency group ** Indicates the frequency group assigned to
the serving carrier. In frequency hopping
mode the contents of this column is
always identical to the contents of
frequency column above. In frequency
group mode it indicates the set or subset
the frequency of the serving carrier is
assigned from.
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Analyzing and reporting 10

Length ** The number of individual frequencies in
the MAL (frequency hopping mode) or in
the set/subset (frequency group mode). If
it is forbidden to assign some of the
frequencies to the serving carrier in the
set/subset then the column will indicate
the number of frequencies available to use
from the set/subset for the serving carrier
and then, in brackets, the total number of
frequencies in the set/subset.

f1, 2,3, ... ** The individual frequencies in the MAL
(frequency hopping mode) or in the
set/subset (frequency group mode). All
frequencies of the set/subset are displayed
here. If it is forbidden for the carrier to
use some of the individual frequencies in
the set/subset then that is indicated by
means of a bracket around the individual
frequency.

The CQI report

The CQI (CellOpt Quality Index) report is a detailed description
of the violated assignment restrictions and the penalties
awarded for the frequency plan. Each violated assignment
restriction has one row for each list it appears in - for example,
if a particular assignment restriction appears in three lists,
there will be three rows in the report for that assignment
restriction. Each of these rows indicates the list defining the
assignment restriction.

The three screenshots below show the screen display of a CQI
report generated using the instructions above. The horizontal
scroll bar was used to show the whole width of the report in
three sections. Note that you can click on any cell to highlight it
and make its row’s information easier to read as you scroll
across.
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10 Analyzing and reporting

The meaning of each column is explained in the table following
the screenshots:

s COl Report for "Hel 28"

I == = P s R
Site Sector Carrier Freguency Fired/Free Hoppina/Carrier... | Hopping Group  Channel Type
Adolfsherg | 1 1 120 Free non hopping unassigned ECCH
& dolfsharg_ 1 1 129 Frae non hopping unassignsd BCCH
Adolfsherg | 1 1 120 Free non hopping unassigned ECCH
& dolfsharg_ 1 1 129 Frae non hopping unassignsd BCCH
Adolfsherg | 1 1 120 Free non hopping unassigned ECCH
& dolfsharg_ 1 1 129 Frae non hopping unassignsd BCCH
Adolfsherg | 1 1 120 Free non hopping unassigned ECCH
& dolfsharg_ 1 1 129 Frae non hopping unassignsd BCCH
Adolfsherg | 1 1 120 Free non hopping unassigned ECCH
& dolfsharg_ 1 1 129 Frae non hopping unassignsd BCCH
Adolfsherg | 1 1 120 Free non hopping unassigned ECCH
& dolfsharg_ 1 1 129 Frae non hopping unassignsd BCCH
Adolfsherg | 1 2 MALT0 Free non hopping SynthSector]  |TCH
& dolfsharg_ 1 k] MALT0 Frae non hopping Synth Sector]  |TCH
Adolfsherg | 2 1 122 Free non hopping unassigned ECCH
& dolfsharg_ 2 1 122 Frae non hopping unassignsd BCCH
Adolfsherg | 2 1 122 Free non hopping unassigned ECCH
& dolfsharg_ 2 1 122 Frae non hopping unassignsd BCCH
Adolfsherg | 2 1 122 Free non hopping unassigned ECCH
& dolfsharg_ 2 1 122 Frae non hopping unassignsd BCCH
| | of

| k|

SiteR SectorR CarrierR FrequencyR FixediFreeR Hoppina/Carrier... | Hopping GroupR  Channel TypeF
Old_town_2 1 1 128 Free non hopping unassigned ECCH fl
Old_town_3 1 1 138 Fres non hopping unassignsd BCCH
Old_town_2 1 1 128 Free non hopping unassigned ECCH
Old_town_7 3 1 138 Fres non hopping unassignsd BCCH
Old_town_7 3 1 128 Free non hopping unassigned ECCH
Old_town_7 3 1 138 Fres non hopping unassignsd BCCH
Ramlosa 1 1 1 130 Free non hopping unassigned ECCH
Ramltsa_ 1 1 130 Fres non hopping unassignsd BCCH
Ramlosa 1 1 1 130 Free non hopping unassigned ECCH
Tigabarg_l 3 1 138 Fres non hopping unassignsd BCCH
Tigaborg | 3 1 128 Free non hopping unassigned ECCH
Tigabarg_l 3 1 138 Fres non hopping unassignsd BCCH
Frequency LALTO
Fraquency LALTO
Adolfsberg 2 |2 1 123 Free non hopping unassigned ECCH
Adolfsberg 2 |2 1 123 Fres non hopping unassignsd BCCH
Adolfsberg 2 |2 1 123 Free non hopping unassigned ECCH
Adolfsberg 3 |2 1 123 Fres non hopping unassignsd BCCH
Adolfsberg 3 |2 1 123 Free non hopping unassigned ECCH
Adolfsberg 3 |2 1 123 Free non hopping unassigned ECCH

“ | _>l_I
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Site
Sector
Carrier
Frequency

Fixed/Free

Analyzing and reporting 10

. COl Report for "Helsingborg® generated "10:27:28"
L = e == o T e

Separation | List CoPenalty |Adjacent Penalty  Extra Co Penalty Extra Adjacent P... Higher order se... Sum of Penalties |

2 Avea Interference List 0o 05131 on on 0o 05121 ﬂ
3 HNeighbiour List oo oo oo 25000 oo 25000

2 Traffic Interference List 0o 15296103 on on 0o 152 96103

2 Area Intesference List oo 021725099 oo oo oo 021725000

3 Meighbour List 0o 0o on 23000 0o 23000

2 Traffic Interference List oo 64202555 oo oo oo 64802555

2 Avea Interference List 0o 043451 on on 0o 043451

3 HNeighbiour List oo oo oo 25000 oo 25000

2 Traffic Interference List 0o 129 78311 on on 0o 125 728511

2 Area Intesference List oo 042882007 oo oo oo 048852007

3 Meighbour List 0o 0o on 23000 0o 23000

2 Traffic Interference List oo 14600226 oo oo oo 148 00326

il FORBIDDEN_FREQUENCY |00 0o on on 0o on

il FORBIDDEN FREQUENCY |00 oo oo oo oo oo

2 Avea Interference List 0o 03802 on on 0o 03802

3 HNeighbiour List oo oo oo 25000 oo 25000

2 Traffic Interference List 0o 113 56197 on on 0o 11356197

2 Area Intesference List oo 030261 oo oo oo 0.30261

3 Meighbour List 0o 0o on 23000 0o 23000

2 Traffic Interference List oo 0032606 oo oo oo 0038606 =
Al I3 I_I

The serving site.

The serving sector.

The serving carrier.

The frequency assigned to the serving carrier.

Whether the frequency was fixed before optimizing, or was
free for the optimizer to change if it chose to do so.

Hopping/Carrier Which hopping or carrier group the serving carrier belongs

Group*

border, type

SiteR
SectorR
CarrierR
FrequencyR
Fixed/FreeR

to.

The layer to which the carrier belongs in the border and in
the type categories respectively. These two are just
examples of categories and layers. Each category in your
model will have its own column here.

The interfering site.

The interfering sector.

The interfering carrier.

The frequency assigned to the interfering carrier.

Whether the frequency of the interfering carrier was fixed
before optimizing, or was free for the optimizer to change if
it chose to do so.

Hopping/Carrier Which hopping or carrier group the interfering carrier

GroupR”

CellOpt AFP 2.5 User Guide

belongs to.
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border’, type’

Separation

List

Co Penalty

Adjacent
Penalty

Extra Co
Penalty

Extra Adjacent
Penalty

Higher Order
Separation
Penalty

Sum of Penalties

The layer to which the interfering carrier belongs in the
border and in the type categories respectively. These two
are just examples of categories and layers. Each category
in your model will have its own column here.

The frequency separation between the serving carrier and
the interfering carrier.

The list defining the violated assignment restriction.

The co-penalty awarded from lists with statistics if the
separation is 0.

The adjacent penalty awarded from lists with statistics if
the separation is 1.

The co-penalty awarded from lists other than those with
statistics if the separation is 0.

The adjacent penalty awarded from lists other than those
with statistics if the separation is 1.

The adjacent penalty awarded from lists other than those
with statistics if the separation is higher than 1.

The total of all the penalties awarded for this row. The sum
of all the penalties in this column is the CQI.

* Note that the names appearing here depend on whether frequency
hopping, frequency groups or both have been activated as
described in the section on system administration. If only
frequency groups are active the column header will be called
Carrier group. If only frequency groups are active, the column
header will called Hopping group. The name displayed is for
both simultaneously active. If neither are active this selection will

not appear.

The color code CQI report

The color code CQI report is a detailed description of the
violated assignment restrictions and the penalties awarded for
the color code plan. Each violated assignment restriction has
one row for each interfering list in which it appears. Once you
have carried out the instructions at the beginning of this
chapter, you will see a form like the one below. You need to
make two additional selections before you can generate this sort
of report. Note that these two selections are identical to those in
the color code optimization form (see the chapter on

CellOpt AFP 2.5 User Guide
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“Optimizing”). In fact, the selections made in the color code
optimization form are pre-selected when you open the color
code CQI report, and vice versa.

i Anahyze "Helsinghorg® ™ [=]
CellOpt Aszsignment Report I COI Fepott | COI Bensitivity Anslysis
HEN CQI Repot | MAID Repost
Input Analysis Report Color Code COI Report
[ File |
[v Display
elect Category and Layer
Category Control Id LI
Layer 1 ;I
rSelect List
Neighbors Penalties
¥ Co Sector v Area Interference List
¥ Co Site |v Traffic Inerference List
[v Neizlhour List [~ Co3ector

[ Arealnterference List | Co Site

[ Traffic Intetference List [ Neighbour List

Generate |

1 Select the carriers that require color codes by indicating a

layer within a category. For instance, if your input format
identified the carriers that required color codes you might
want to base the carrier selection on layer 1 in category
Control Id. Alternatively, you could have used the network
editor to define a layer in a new category indicating all
carriers requiring color codes.

Select the lists from which the analyzer will derive the
penalties for the calculation of the color code CQI report. The
goal of color code planning is to avoid the switch ordering a
mobile user to hand over to a neighbor without sufficient
signal coverage at the location of the mobile user. These
situations can be avoided with CellOpt color code
optimization, given that the neighbors and interferers of
serving sectors are known to the optimizer.

The penalties for color code assignment are derived by
identifying neighbors and interferers of a serving sector
where the carriers that require a color code have identical
frequencies. If they do, it is important to avoid having
identical color codes as well; otherwise the signal from the
interfering sector could be misinterpreted as the signal from
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Site
Sector
Carrier

Color Code

a neighboring sector — and that could result in a handover to
the neighboring sector even if it might not provide coverage
at the location of the mobile user.

Click on Generate to carry out the analysis and display or
file (or both) the results. The resulting report is shown in the
following picture. Note that you can click on any cell to
highlight it and make its row’s information easier to read as
you scroll across. The meaning of each column is explained
in the table below the picture.

8 bl || O]
Site Sector Carrier Color Code Fixed/Free Hopping Group SiteR SectorR | CarrierR | Color CodeR  Fixed/Freef
& dolfsherg_2 |2 1 00 Frae nenhopping  [Old_tewn_2 |3 1 o0 Frae =
Adolfsherg 2 [2 1 [l Free nonhopping  |Old_town 2 |3 1 i} Free
Berga_l k] 1 00 Frae nenhopping | Adolfsberg_3 |3 1 o0 Frae

Berga | 3 1 [l Free nonhopping  |Adolfsberg 3 |3 1 i} Free

& dolfsherg 3 |1 1 00 Frae nonhopping  |Randésa |1 1 o0 Frae
Adolfsherg 3 |1 1 [l Free nonhopping  |Ramdésa 6 |1 1 i} Free

& dolfsherg 3 |1 1 00 Frae nonhopping  [Old_tewn_5 |1 1 o0 Frae
Adolfsherg 3 |1 1 [l Free nonhopping  |Old_town 5 |1 1 i} Free

A& dolfsherg_3 |3 1 00 Frae nonhopping  |Bsrga_L k] 1 o0 Frae
Adolfsherg 3 [3 1 [l Free nonhopping  |Berga_l 3 1 i} Free
Ramltsa 6 |1 1 00 Frae nonhopping  |Adolfsberg_3 |1 1 o0 Frae
Ramlisa 6 |1 1 [l Free nonhopping  |Adolfsberg 3 |1 1 i} Free
Ramltsa 6 |1 1 00 Frae nonhopping  [Old_tewn_5 |1 1 o0 Frae
Ramlisa 6 |1 1 [l Free nonhopping  |Old_town 5 |1 1 i} Free
Qld_town_7 |3 1 00 Frae nenhopping  |T3gaborg 1 |3 1 o0 Frae
Old_town 7 |3 1 [l Free nonhopping  |Tigaborg 1 |3 1 i} Free
Qld_town_7 |3 1 00 Frae nonhopping  [Old_tewn 2 |1 1 o0 Frae
Old_town 7 |3 1 [l Free nonhopping  |Old_town 2 |1 1 i} Free

anld town 4 |1 1 [uin} Free nnnhnﬁnmla Tizaborg 1 1 1 on Free _'j

s Color Code COI Report for "Helsingborg' generated
|28 walloe] = || O |lb 1] 2] 6 [ o]

reeR |Hopping GroupR | SiteYia Sectorvia RelationType List CoPenalty BSIC | Penalty Sum |
1on hopping Adolfsherg 1|1 Color Code Handower List | Area Interference List |7 44876 on T 44876 ﬂ
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List 11124432 |00 1124438
1on hopping Adolfsherg 1|1 Color Code Handower List | Avea Interference List |1 03628 on 108628
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List 16223132 (00 16223138
1on hopping Adolfsherg 1|1 Color Code Handover List | Area Interference List 387936 on 387956
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List |370.3072 00 5703978
1on hopping Adolfsherg 1|1 Color Code Handower List | Area Interference List 20695 on 20653
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List 12051475 (00 1205.1475
1on hopping Adolfsherg 1|1 Color Code Handower List | Area Interference List 09311 on 09311
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List 13005542 (00 12005542
1on hopping Adolfsherg 1|1 Color Code Handower List | Avea Interference List |1 03628 on 108628
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List 16223132 (00 16223138
1on hopping Adolfsherg 1|1 Color Code Handower List | Area Interference List 20695 on 20653
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List 12051475 (00 1205.1475
1on hopping Adolfsherg 1|1 Color Code Handower List | Area Interference List  |9.7765 on 9 776D
non hopping Adolfsherg 1 |1 Color Code Handover List | Traffic Interference List |1460.0825 (00 14600825
1on hopping Adolfsherg 1|1 Color Code Handower List | Arvea Interference List 10242041 |00 10242041
non hopping Adolfsherg_1 |1 Color Code Handower List | Traffic Interference List |1520 6102 |00 15206102

_I non hopping Adolfsherg 1 11 Color Code Handover List | Area Interference List  |10.02626 0o 1002628 | 'LI

4 »

The neighboring site.

The neighboring sector.

The neighboring carrier.

The color code assigned to the neighboring carrier.
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Fixed/Free

Hopping/Carrier
Group”

border, type

SiteR
SectorR
CarrierR
Color CodeR
Fixed/FreeR

Hopping/Carrier
GroupR*

borderR, typeR

SiteVia
SectorVia
RelationType
List

Co Penalty

BSIC

Penalty Sum

Analyzing and reporting 10

Whether the color code of the neighboring carrier was fixed
before optimizing, or was free for the optimizer to change if
it chose to do so.

Which hopping or carrier group the neighboring carrier
belongs to.

The layer to which the carrier belongs in the border and
in the type categories respectively. These two are just
examples of categories and layers. Each category in your
model will have its own column here.

The interfering site.

The interfering sector.

The interfering carrier.

The color code assigned to the interfering carrier.

Whether the color code of the interfering carrier was fixed
before optimizing, or was free for the optimizer to change if
it chose to do so.

Which hopping or carrier group the interfering carrier
belongs to.

The layer to which the interfering carrier belongs in the
Border and in the type categories respectively. These two
are just examples of categories and layers. Each category
in your model will have its own column here.

The list defining the violated assignment restriction.

The penalty awarded for assigning identical color codes to
the neighboring carrier and the interfering carrier of a
sector.

* Note that the names appearing here depend on whether frequency
hopping, frequency groups or both have been activated as
described in the section on system administration. If only
frequency groups are active the column header will be called
Carrier group. If only frequency groups are active, the column
header will called Hopping group. The name displayed is for
both simultaneously active. If neither are active this selection will

not appear.

CellOpt AFP 2.5 User Guide
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10 Analyzing and reporting

The CQI sensitivity analysis report

LAnalyze ‘Helsinghorg' | [=]
HSN CQI Report | MAIO Report
Input Analysis Report I Color Code COI Renort

CellOpt & ssignment Report | OO Report OQT Sensitivity Analysis

L e _l

v Display

Generate |

To generate this report, follow the instructions at the beginning
of this chapter, choosing the CQI Sensitivity Analysis tab at the
appropriate point.

The CQI sensitivity report indicates the impact on the CQI of
changing a frequency of any carrier to any other frequency. The
report has one row per free carrier, describing its site-, sector-
and carrier name as well as the frequency assigned to it. The
impact of changing the frequencies of carriers to alternative
frequencies is described in the following columns representing
the available frequencies.

If you are planning with the frequency groups option enabled,
please be aware of that only non-grouped carriers are included
in the report.

The two screenshots below show the screen display of a CQI
sensitivity analysis report generated using the instructions at
the beginning of this chapter. The horizontal scroll bar was used
to show the whole width of the report in two sections. Note that
you can click on any row to highlight it and make its information
easier to read as you scroll across.
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Analysis Report for 'Helsingborg® generated *

P === T Lo S

Site Sectar | Cartier |Freguency |58 57 58 549 B0 &1 E2 B3

dolfeherg 1 1 1 LIALD forbidden  |forbidden |forbidden |forbidden  |forbidden  |forbidden  |forbidden | forbidden j
Adolfsherg 1 1 2 T2 -2A54624 20453754 |TOF2145 11805364 (20273308 (30280651  [32.7453% IT0RESLE
Adolfsherg_ 1 1 K} MALD forbidden  |fothidden |forbidden |forbidden  |forbidden  |forbidden  |forbidden  |forbidden
Adolfsherg 1 2 1 2 7015383 4986316 |-120 85921 |-16286362 460143 45810415 437857 90516556
Adolfsherg_1 2 2 2 647 26245 |4934.04 S17F33506  |-21513847 (45401543 45237654 4326096 38.24071
Adolfsherg 1 2 k] MIALID forbidden  |forhidden |forbidden  |forbidden  |forbidden  |forbidden  |forbidden  |forbidden
Adolfsherg_ 1 3 1 5 SE3118A34  |-1567.259 |-11138348 16905404 3610224 |TO449217  |-11552141 17245734
Adolfsherg_ 1 3 2 25 S694 18634 |-1430259  |23616526  |1836.5404  |-22402242 (24149217 |-10122141 18615734
Adolfeberg 1 3 E MALLL forbidden  |forbidden |forbidden  |forbidden  |forbidden  |forbidden  |forbidden  |forbidden
Adolfsherg 2 1 1 o1 SAA0Z9143 |35020143 | 3342353 44T 77066 243446020 | 3E5RRT0D | ER14T14 0 | 320ER3ZE
Adolfsherg_ 2 1 2 o1 S1420 5442|1418 1447 | 12TE5E01  |3E3ETAEST 11435685 |-13T0300 11607443 |-1166 862
A dolfsherg 2 1 5 MALLZ forbidden  |forbidden |forbidden  |forbidden  |forbidden  |forbidden  |forbidden  |forbidden
Adolfsherg_ 32 2 1 o1 S1A008523 16747246 |-18037105  |-PAS 9094 (173100 |TH440674 13306296  -14858452
Adolfsherg_32 2 2 o1 -13638523 (18117246 |- 16667105 |-8239094 15543100  |591.40674  |1467 4294 -1548.2452
Adolfsherg 2 2 k] MALLS forbidden  |forhidden |forbidden  |forbidden  |forbidden  |forbidden  |forbidden  |forbidden
Adolfsherg_ 3 3 1 65 S42TTEI2S |-4266.4136 |-4232313 |-42ITSTTE |-3BTOA042  |-19TIRITO |3AR5 5651 |-1251 5624
Adolfeherg 3 3 2 65 -4140.8125  |-4120.4136 |-400532126 |-40905774  |-3T424042 |-1B35RIT 35485652 |-1114.5624
Adolfeberg 2 3 E MIALLY forbidden  |forbidden |forbidden  |forbidden  |forbidden  |forbidden  |forbidden  |forbidden
Adolfsherg_ 3 1 1 50 S250 51168 |-22531166 |-19331166 |00 24505807 |-1742 S1TRTII6S 2R ETAORT
Adolfsherg_ 3 1 2 50 -122.51168  |-3831185  |-8831165 |00 S5005807  |-3TR00003 42711655 10212302 S
« | _>|_I

i COI Sensitivity Analysis Report for "Helsingborg' generated "15:07:16°

B 228 il o|Lhg] o] e
AL1 MALZ MALI AL MALS MALE MALT MALS |
134.0054 24340054 24340054 24340054 24340054 24340054 24340054 24340054 j
whidden forbidden forbidden forbidden forhidden forbidden forhidden forbidden
134.0054 24340054 24340054 24340054 24340054 24340054 24340054 24340054
whidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
whidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
180.9417 20209417 20309417 20809417 20309417 20809417 20309417 20809417
ihidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
ihidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
SAT.032E 13670323 1567 0328 1567 0328 1567 0328 1567 0328 1567 0328 1567 0328
ihidder forbidden forbidden forbidden forbidden forbidden forbidden forbidden
iwhidden forbidden forbidden forhidden forbidden forhidden forbidden forhidden
622544 062 3544 0622544 9532544 062 2544 9532544 062 2544 9532544
whidden forbidden forbidden forbidden forhidden forbidden forhidden forbidden
whidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
11.19496 -211.19494 -211.19496 -211.19406 -211.19496 -211.19406 -211.19496 -211.19406
whidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
iwhidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
B62.0042 2342 0042 -2862.0042 -2862.0042 -2862.0042 -2862.0042 -2862.0042 -2862.0042
ihidden forbidden forbidden forbidden forbidden forbidden forbidden forbidden
iwhidden forbidden forbidden forbidden forbidden forbidden fothidden forbidden =}
1| |+ I_I
The meaning of each column is explained in the table below:
Site The serving site.
Sector The serving sector.
Carrier The serving carrier.
Frequency The frequency assigned to the serving carrier.

Frequency X, Yy, z
(multiple columns)

CellOpt AFP 2.5 User Guide

The impact on the CQI if the frequency of the serving carrier is
reassigned any of the other available frequencies.
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Input Analysis report

(C_Input analysis report for model ‘Helsingborg’ generated on *14:49:1

R T EE e

The vast amount of data in a medium sized network makes it
impossible for the user to verify the input data using the
Network Editor. In order to allow the user to get an overview of
the input data, CellOpt AFP provide the Input Analysis report.
The Input analysis report is a report that accumulates a number
of carrier properties on a sector level. By using mechanisms
such as filtering, pivoting and sorting, one can easily spot data
input errors.

Site

Sector |Mumberof C... |Rumber of Forbi... | Mumber of llleg... | Mumber of Avail... |Available fMon-..  Mumber of Avail.. | Available [ Nor

Adolfsherg 1
Adolfsherg 1
Adolfsherg 1
Adolfsherg 2
Adolfsherg 2
Adolfsherg 2
Adolfsherg 3
Adolfsherg 3
Adolfsherg 3
Adolfsherg 4
Adolfsherg 4
Adolfsherg 4
Eerga 1
Eerga 1
Eerga 1
Berga 1
Berga 2
Berga 2
Dalherg_1

21|

1
¥
3
1
2
3
1
2
3
1
2
3
1
¥
3
1
2
3
1

3 ] 9 ki 120 27 o0 =
3 ] 9 ki 120 27 o0

3 ] 9 ki 120 27 o0

3 0 9 ki 120 27 90 |
3 0 9 ki) 120 27 o

3 0 9 36 120 & o0

3 0 9 i 120 & 20

3 0 9 36 120 & on

3 ] 9 36 1z0 2 o0

3 ] 9 36 1z0 2 o0

3 ] 9 36 120 27 o0

3 ] 9 ki 120 27 o0

3 ] 9 ki 120 27 o0

3 ] 9 ki 120 27 o0

3 ] 9 ki 120 27 o0

3 ] 9 ki 120 27 o0

3 0 9 ki 120 27 o

3 0 9 ki) 120 27 o

3 0 9

36 120 @ a0
-
| _’l_I

Sotted (111

i Input analysis report for model ‘Helsingborg® generated oh '14:

R N = E e

umber of Fixed...

Dielta Fixed Carr... | Area Interferenc... |Area Interferenc... | Traffic Interferen... | Traffic Interferen... | Meighbour Listi... | Neighbour Listi... |

1|

Sotted (111

0

o oo o0 oo ooooQaooooooo

n 22 0 b 20 3 =

m a2 0 3 20 3

m 32 0 3 20 3

m 1 0 1 20 1 Il

m 6 a0 3 20 3

m 7 20 7 20 27

20 21 20 21 20 21

20 g 20 34 20 34

E 18 0 18 20 12

E 17 0 17 20 17

E b 0 » 20 E

1o 0 19 E i »

19 1 19 19 i 19

19 24 1 7 1 2

m 25 0 25 20 2

16 13 16 13 16 1

19 23 19 3 1 13

m 26 0 % 20 %

m 16 0 16 20 16 =
I+ I_I
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The columns that make up the report are:

Site
Sector
Number of Carriers

Number of Forbidden Frequencies

Number of Illegal Frequencies

Non-Forbidden/Carrier

Available/ Non-Forbidden Ratio

Non-lllegal/Carrier

Available/ Non-lllegal Ratio
Number of Free Carriers Required

Number of Free Carriers Assigned

Delta Free Carriers. Freeradios allocated

Number of Fixed CarriersRequired

Number of Fixed Carriers Assigned

Delta Fixed Carriers: Fixed radios allocated

[per list represented in the network]
interfered

[per list represented in the network]
interfering

CellOpt AFP 2.5 User Guide

Name of the site
Name of the sector.
The number of radios.

The amount of different forbidden frequencies (every
freguency only counted once).

The amount of different illegal frequencies (every
freguency counted only once).

The amount of available(non-forbidden) frequencies per
radio.

The amount of available frequencies per radio.

The amount of available(non-illegal) frequencies per
radio.

The amount of available frequencies per radio.
The number of radios marked as free

The number of radios marked as free and that have a
valid frequency, valid means non-forbidden and in the
available spectrum

Free radios assigned
The number of radios marked as fixed

The number of radios marked as fixed and that have a
valid frequency

Fixed radios assigned

Number of other sectors this sector isinterfered by.

Number of other sectors this sector isinterfering.
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The HSN CQI report

£ Analyze 'Helsingbory' 1 =]

Input Analysis Report I Color Code COI Report
CellOnt Assignment Report I COI Report I COL Bensitivity Analyeis
HzH CQI Report IF MAID Report

LFie _|

[v Display

rSelect List:
Penalties
¥ Co Secior

v Co Site

v Neighhour List

[~ Arealnterference List
[~ Traffic Intetference List

Generate |

The HSN report details the penalties that are violated when
planning the Hopping Sequence number. To generate an HSN
report choose the analyzer panel and select the HSN CQI
Report. Select the Penalties and click on Generate. The meaning
of each column is explained in the table below the screenshots:

(L_HSN COl Report M EE
[ TR === = e e S
Site Sector Carrier |HSM  Fixed/Free Hopping Group  SiteR SectorR  CarrierR HSNR | FixedifreeR Hopping GroupR | S
dolfsberg 11 3 i Frae Synth Sector]  |Old_town_7 |3 3 0 Fres Synth Sectar1 |2 :‘I
Adolfsberg 1 |1 2 0 Free SynthSector ] |Old_town 7 |3 2 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |Old_town_7 |3 3 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Old_town 7 |3 3 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |Old_town_7 |3 k] 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Old_town 7 |3 3 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |Old_town_2 |3 3 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Old_town 2 |3 2 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |Old_town_2 |3 3 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Old_town 2 |3 3 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |Old_town_2 |3 k] 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Old_town 2 |3 3 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |T3gaborg 1 |3 3 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Tigaborg 1 |3 2 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |T3gaborg 1 |3 3 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Tigaborg 1 |3 3 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |T3gaborg 1 |3 k] 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Tigaborg 1 |3 3 il Free SynthSector1 |2
Adolfsberg 1 |1 3 i Frae Synth Sector]  |Old_town_7 |1 3 0 Fres Synth Sectar1 |2
Adolfsberg 1 |1 2 0 Free SynthSector ] |Old_town 7 |1 2 il Free SynthSectorl  |2)
£ | L'J
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Site
Sector
Carrier
HSN
Fixed/Free

Several
Categories

SiteR
SectorR
CarrierR

Fixed/FreeR

Several
Categories

Co Penalty

Adj Penalty

Extra Co
Penalty

Extra
Adjacent
Penalty

s HSN CQI Report

51

Analyzing and reporting 10

1= =1

[« =8 [ T = m T S 2

CoPenalty AdjPenalty Exira CoPenalty Extra Adjacent Penalty  Larger Separation Penalty | Penalty Sum ‘

eparation List

e e R I = e e TRl ==

i sighiout List o 00 o 5000 00 5000 E

Area Interference List (00 0102620994 |00 0o 0o 0102620954

Traffic Intesfarance List |00 3246278 |00 on on 32 446278

Heighbour List i 0o i 5000 0o 5000

rea Tnterferencs List |00 0102629994 |00 on on 0108629554

Traffic Intesference List (00 2446275 |00 0o 0o 32446273

i sighiout List no on no 2500 on 2500

Area Interference List (00 0093109995 |00 0o 0o 0.093109595

Traffic Intesfarance List |00 27311096 |00 on on 27 211096

Heighbour List i 0o i 2500 0o 2500

rea Tnterferencs List |00 0093109995 |00 on on 0093109595

Traffic Intesference List (00 2731109 |00 0o 0o 27511096

i sighiout List no on no 2500 on 2500

Area Interference List (00 012220749 |00 0o 0o 012220740

Traffic Intesfarance List |00 3650064 |00 on on 36 502064

Heighbour List i 0o i 2500 0o 2500

rea Tnterferencs List |00 012220748 |00 on on 01222075

Traffic Intesference List (00 36502064 |00 0o 0o 36502064

i sighiout List no on no 2500 on 2500

rea Tnterferencs List |00 D1za145 |00 on on 0134145 <
|>|_I

The serving site.

The serving sector.

The serving carrier.

The hopping sequence number assigned to the serving carrier.

Whether the HSN was fixed before optimizing, or was free for
the optimizer to change if it chose to do so.

The following columns beginning with the Hopping Group list
all the Categories that the Carrier is in.

The interfering site.
The interfering sector.
The interfering carrier.

Whether the HSN of the interfering carrier was fixed before
optimizing, or was free for the optimizer to change if it chose
to do so.

The following columns beginning with the Hopping Group list
all the Categories that the interfering Carrier is in.

The co-penalty awarded from lists with statistics if the
separation is 0.

The adjacent penalty awarded from lists with statistics if the
separation is 1.

The co-penalty awarded from lists other than those with
statistics if the separation is 0.

The adjacent penalty awarded from lists other than those
with statistics if the separation is 1.
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Larger The adjacent penalty awarded from lists other than those
Separation with statistics if the separation is higher than 1.

Penalty

Penalty The total of all the penalties awarded for this row. The sum of
Sum all the penalties in this column is the CQI.

The MAIO report

LAnalyze ‘Helsinghorg' | [=] I
Input Analysis Repott I Color Code COI Repott
CellDpt Assignment Report I COI Renort I COI Bensitivity Analvsis
HEN COI Repott MAIO Report
[~ File |
v Display

Generate |

The MAIO Report details whether any Mobile allocation index
offsets could not be assigned. In order to generate the MAIO
report choose the Analyze Panel and then select the MAIO
report tab. Pressing Generate generates the report. The
meaning of the individual columns is explained below the
screengrabs:

£ MAIO Report

(= = === [ R e

Site Sector Carrier MAID Fized Hopping Group | type |

o002 0 0 ﬁ’

o001 1 2 -1 0 Synth Sector0 teh

o001 1 3 -1 0 Synth Sector0 teh

o001 1 4 0 0 Synth Sector0 teh

o001 2 2 -1 0 Synth Sector0 teh

o001 2 3 0 0 Synth Sector0 teh

Fatatsluwil n n ;I

Site The site at which an assignment was attempted. If only the site
appears in a row, then the MAIO could not be planned across
the site.

Sector The sector of a failed MAIO assignment
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Carrier The carrier of a failed assignment.
MAIO A -1 indicates no MAIO could be assigned.

Fixed/Free Indicates whether or not the Carrier is fixed or free.

Saving, printing and customizing your report

As soon as a report or log view window opens, a toolbar
becomes available just under the title. This section describes the
facilities available from each of these buttons.

You can detach the toolbar, making it a separate window, by
dragging in one of the gaps between button sets. If you close it
while a report window is open, it will return to its original
place. A detached toolbar will disappear if you close its related
report view.

b= = S

B o|ed| kl5Ees ollliD)] o] o]

Saving the report

Use this to save the contents of a particular view to disk.

Pressing the save button brings up a popup menu that allows
you to:

¢ Add a description at the top of the file
e Save the column labels as a separate row
e Save the row labels as a separate column

¢ Choose the character to use to separate columns

Save
File '
Lahel. ot Delitnite:
¥ Include column labels i+ Tah € Semicolon { Comma
™ Include row labels " Bpace " QOther:

File Header

¥ Include CellOpt AFF header
I Extra file header

OK Cancel
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Printing the report

=

Use this button to obtain a preview of the table as it will be
printed.

Duplicating the view
7]

Use this button to create an exact duplicate view of the current
report or optimizer results log in a new CellOpt window. You
can produce as many of these as you wish.

£ CellOpt AFP 2.4 - Helsingborg 19 [=] B

€ # @ @ 2

i CQI Report for "Helsingborg’ generated '15:40:08" = L CQl Report for "Helsingbory® generated '15:40:08"

[« === o R« = ] == =T e e S R
Site Sector Carrier Freguency Site Sector Cartier Fregquency
Adolfsherg_1 1 1 36 dolfsherg 1 1 1 k) :‘I
Adolfsherg_1 1 1 36 Adolfsherg_1 1 1 k)
Adolfsherg_1 1 1 36 Adolfsherg_1 1 1 k)
Adolfsherg_1 1 1 36 Adolfsherg_1 1 1 k)
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg_1 1 1 6 Adolfsherg 1 1 1 56
Adolfsherg 1 1 1 6 Adoifshers 1 1 56 _.'_'I
4 4

Ready
[Messages: Resporses[14166] Exors[] |cormect Status: CONNECTED [rettser9507] Iqnseues: OutD] 1) Multin] |

Once created, duplicates are independent of each other. Each
view has its own toolbar, which you can use to manipulate the
data. This enables you to show two or more different treatments
of the same data simultaneously, as the example below shows.
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=] S

Site

Sectar

i COI Report for “Helsinohord' uel -, col Report for 'Helsingborg’ generated “16:48:44'
[« =N e =

= = e = F

Adolfsherg 1
Adolfsherg 1
Adolfsherg 1
Adolfsherg 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1
Adolfsherg_ 1

[P R TR TR TR TR TR TR W R W R W W R W PR P R PR

T —

Graph of Higher order separation penalty

Higher order separation penalty

1500000 M
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1300000
1400000
1200000
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700000
600000
300000

I i

100000
peai
2000

4000 6000 3000 10000
Index

3
-3

3
-3

¥ o o o o o
4

Ready

Crenerate

|Message 3: Responses[20066] Frrors[0] "C onmect Status: CONNECTED [cellserv:0507]

”Qu&ues' Out[0] Inf0] Multi[0] |

Each view’s toolbar is detachable, but will still only work on the

view

from which it was detached.

Showing the report as a graph
a0

When you do one of the following;:

e denerate a report;

e start the optimizer and it produces a results log; or

¢ edit an existing report by filtering, sorting or by producing a
pivot table,

CellOpt displays the results as a table by default. If you click the
Graph button for a chosen table, the view changes to graphical
format. By default, this will be a standard X-Y line graph and

CellOpt chooses the axes.

Once the graph is on the screen, you can:

¢ Use any two of the column headings in the chosen table as
the X and Y axes.

¢ Change the format from line graph to bar or area graph
format.

10-21



10 Analyzing and reporting

10-22

Instructions for making these changes are given in the section
on “Configuring a graphical view” on page 22.

The Graph button is inoperative in a view which is already
graphical.

Showing the report as a table

Whenever you generate a view of a report (or CellOpt displays
an optimizer results log), the default format is always tabular. If
you have changed any table to graphical format, you can change
its view back to its source table by clicking this button. The
button is inoperative in a view which is already tabular.

Configuring a graphical view
|

Once you have used the Graph button (described earlier) to
show a graphical view of a report, you can use this button to:

¢ Choose new X and Y axes from the column headings of the
table from which this view was created.

¢ Choose the display format, which can be a line, bar or area
graph.
To configure a graphical view:

1 To see the dialog box below, click the graph configuration
button in the graphical view you want to edit. Note that the
button is inoperative in tabular views.

Graph Settings x|

Wt

-anis Index j
- ais 2 =l
rType of graph

Caticel |

2 Open the X Axis drop-down menu to see a complete list of
the column headings of the graph’s original table. Choose
one of them.

3 Repeat step 2 for the Y axis.
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4 Open the Type of Graph drop-down menu and choose the
format from:

* Normal X-Y.
e Bar Graph.
e Area Graph.
5 Click OK to see the newly configured graph.

Note the following:

e If the information on the graph is hard to read, try swapping
the X and Y axes. The scale adjustment often makes a
difference.

¢ The graph takes its title from the name of the Y (vertical)
axis.

Configuring a Table View
|

If the report is in table mode, you can configure the table view.
Click on the icon above to bring up the settings dialog. In it, you
can choose the following:

¢ Whether the column labels should be visible or not.
¢ Whether the row labels should be visible or not.

¢ How wide the columns should be.

Click OK to see the newly configured table.

Table 5Settings E3

rLatkel

v Show column labels

[ Show tow labels

aize

& Auto adjust column widths

' Cohumn width r

— 1
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Run the data through a filter
=l

When you filter the data in a chosen report, you create one or
more rules by choosing a column heading, a verb and a value -
for instance Sector equals 3. CellOpt then removes all the rows
from the table which do not obey the rules. Note that the filter
removes rows; the number of columns remains the same as it
was in the original report.

You can set up filters either for original reports, pivot tables
(see later in this chapter) or reports which have already been
filtered. If a report has been filtered or pivoted more than once,
you can remove the filters all at once or one at a time in reverse
order - these facilities are also described later in this chapter.

If you set up a filter from a report or pivot table, you will be
offered the column headings which appear in that report or
table. If you are starting from a graphical view, however, you are
offered all the column headings in the underlying table from
which the graph is taking its data. For instance, a graph of
carrier type against interfering carriers’ types (typeR) looks at
the types and typeRs of all the carriers in the network - but if
you apply a filter of Sector equals 3, the graph will take its data
only from carriers belonging to 3-carrier sectors.

To set up a filter:

1 In the chosen tabular or graphical view, click the filter
configuration button to see the dialog box below.

Configure filter

Filter

ISite L"contains l"* I ll

contains

2 From the leftmost dropdown list, choose the name of a
column whose values you want to filter.

3 From the second dropdown list, choose one of the following
verbs:

CellOpt will retain a row in the report if the value in
the named column:

Contains the character or characters you are about to enter in
the box to the right. For instance, Sector contains 3 would
retain any row with a sector count of 3, 13, 23, 33 and so on
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begins with

ends with

regular
expression
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CellOpt will retain a row in the report if the value in
the named column:

Equals the character or characters you are about to enter in
the box to the right. For instance, Sector equals 3 would
retain any row with a sector count of 3, but reject any with a
count of 13, 23, 33 and so on

Starts with the character or characters you are about to enter
in the box to the right. For instance, Sector begins with 3
would retain any row with a sector count of 3 or 35 but reject
any with a count of 13, 23, 33 and so on

Ends with the character or characters you are about to enter
in the box to the right. For instance, Sector ends with 3
would retain any row with a sector count of 3 or 53 but reject
any with a count of 31, 32, 34 and so on

You can enter a UNIX regular expression here. For example
~..21.A matches all strings that have two arbitrary characters
followed by 21, another arbitrary character and an A.

Enter a character or characters in the third box as described
in step 3. Note that the default is *., denoting “all values”.

If this rule is the last (or only) one for the results you want,
continue from step 8. If you want to add a further rule,
continue from step 6.

From the rightmost dropdown menu, choose:

¢ and if the resultant rows must obey the rule in this line
and the one in the next one as well.

¢ or if you want CellOpt to accept any row which obeys the
rule in this line, or in the next one, or in both.

A new line appears (see the example below). Repeat steps 2
to 5. Note that:

* You can set up as many rules as you like.

* You can include the same column heading in two or more
rules. For example, you can legally set Sector equals 2 or
Sector equals 3 on two separate lines.

¢ The order of the rules is important:

The example below, Sector equals 3 or Sector equals 2 and
type begins with B, should be read as (Sector equals 2 or
Sector equals 3) and type begins with B. The result would
show all rows with 2 or 3 carriers in their sectors as long as
their type layer values also began with B.
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If you change the order to Sector equals 3 and type begins
with B or Sector equals 2, you read it as (Sector equals 3
and type begins with B) or Sector equals 2. This accepts
rows with 2 carriers in their sectors irrespective of their
types, but will only take 3-carrier rows if their types begin
with B.

Because of the potential for confusion, it is advisable to set
up filters with no more than three rules, and then to apply
your next set of rules to the resultant report. As CellOpt
allows you to remove one filter at a time, you can identify
and correct mistakes quickly without having to start from
scratch every time.

Filter

Sector 7 ||equals i | or |
Sector 7 ||equals | and |
type = |[begins with ][l =

o |[Cemer ]

8 The filter is now ready. Click OK to remove the filtered-out
rows from the report or pivot table or to redraw the graph
from the altered source data. Cancel closes the dialog box
and leaves the report, table or graph unchanged.

Sort the data
Ll

You can change the order of the rows in any report or pivot
table by defining the order in which a given column displays its
data.

You can use this facility only for reports and pivot tables. If you
use it in a graphical view, it will affect the underlying report or
pivot table but will not alter the graph itself.

To sort the data in a chosen table:

1 In the chosen tabular report or pivot table view, click the sort
button to see the dialog box below.

Sort x|
ot
Pritmary sott critetion ISite LI Iascendj.ng LI
Secondary sort criterion ISite LI Iascendj.ng LI

Cancel |
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Use the Primary sort criterion left dropdown menu to
choose the column whose values you want to be the basis for
the sort.

Use the Primary sort criterion right dropdown menu to
choose whether the order is to be ascending (lowest value at
the top of the table) or descending.

If you want to, you can order rows with the same primary
value by choosing another column and sort order as a
Secondary sort criterion. Otherwise skip this step and go on
to the next one.

The sort is now ready. Click OK to redraw the report table.
Cancel closes the dialog box and leaves the table unchanged.

Run the data through a pivot table

i

CellOpt provides a pivot table facility so you can customize the
presentation of a report’s data. You can:

Choose one or more columns of the original report to act as
rows in the pivot table.

Choose one or more columns of the original report to act as
columns in the pivot table.

Choose the sort of data which will go into the cells of the
table.
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The example below was created by choosing Site and SiteR as
the rows, Sector and SectorR as the columns, Sum of penalties
as the data field and Sum as the pivot function.

i COl Report for ‘"Hby' generated *16:39:07"

IR AN E S =
Site SiteR 1-1 1-3 22 241 33 32
Cld_town_1 Berga 2 00,0000 00,0000 00,0000 00,0000 10070287 0,000
Cld_town 2 Adolfsherg 4 35046107 00,0000 10438017 00,0000 302096096 0,001
Cld_town 2 Lardd_1 25023054 00,0000 00,0000 00,0000 00,0000 5 069,39°
Cld_town 2 Cld_town_1 10092, 5244 00,0000 362442280 00,0000 51155286 1 002,302
Cld_town 2 Adolfsherg 3 1011,5268 00,0000 00,0000 00,0000 00,0000 0,001
Cld_town 2 Berga 2 00,0000 10023054 00,0000 00,0000 1 020,6273 0,001
Cld_town 2 Dalberg_1 10023054 00,0000 25184428 00,0000 00,0000 0,001
Cld_town 2 Tégaborg_1 11521531 00,0000 00,0000 00,0000 00,0000 0,001
Cld_town 2 Adolfsherg 1 00,0000 00,0000 00,0000 35046107 6 179 6850 D,DﬂrI
Cld_town 2 Adolfsherg 2 00,0000 00,0000 21193733 00,0000 6 619,1766 0,001
Cld_town 2 Cjupadal 1 00,0000 00,0000 11 2289280 00,0000 1057 6338 0,001
Cld_town 2 Cjupadal 2 00,0000 00,0000 00,0000 T 8306738 00,0000 1 002,302
Cld_town 2 Crantofta 1 00,0000 00,0000 00,0000 2 500,0000 00,0000 0,001
Cld_town 2 Cld_town 3 00,0000 00,0000 00,0000 00,0000 10530231 0,001
Cld_town 2 Cld_town 8 00,0000 00,0000 00,0000 00,0000 1186,7334 0,001
Cld_town 3 Adolfsherg 1 25092214 00,0000 00,0000 00,0000 1 168,2004 0,001
Cld_town 3 Lardd_1 00,0000 00,0000 00,0000 00,0000 00,0000 0,001
Cld_town 3 Cld_town_1 00,0000 00,0000 6 508,7280 00,0000 £ 206, 7400 0,001
Cld_town 3 Cld_town 2 5370,0075 00,0000 1039,1910 00,0000 12074215 0,000
Humber of input rows = 2026, Unique row labels = 564, Unigue column labels =9

The information in the first row tells us that the interference
between:

¢ The carrier in the #2 sector of site Old_town_2 and

¢ The carrier in the #2 sector of site Adolfberg_2

Gives rise to a total penalty of 2119.8782. In addition, there is
penalized interference between the third sector of Old_town_2
and the third sector (6619.1766) of Adolfsberg_2. There may
well be further interactions between the two sites, which you
can see by scrolling sideways.

The rows of this example lists every possible pairing of two
interfering sites. Where the first two columns contain the same
site number, the penalties shown are for interference between
different sectors of the same site.

The columns of the example show every possible pairing of
interfering sector numbers.

The instructions below amplify the choices you can make for the
data field and pivot function.

You can create a pivot table from any report. If it is a filtered
report or previously configured pivot table, the table will use
only the information in the selected report or table. If you
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create a pivot table from a graph view, you will be offered the
columns and data belonging to the original report from which
the graph was derived.

To produce a pivot table:

1 In the chosen source report, click the pivot table button to

see a dialog box like the one below:

Configure Pivot Table E3
rUnigue column label

~Datain Tahle

_'I Data field ISum of Penalties _'I Pivot Function ISum =z

x|

"Umque raw labels

Give labels to the columns and rows of the pivot table:

The Unique column labels dropdown menu enables you to
choose a column heading from the source report or pivot
table. Each value in the original report column will have its
own column in the new pivot table. In the example above, the
first column label chosen was Sector, and the sector number
is the first digit in each column (except for the first two
columns).

Once you have chosen the first column label, a new line
opens for you to add another - see the example below, which
was used to generate the table above. In the example, the
second column chosen was SectorR, so the columns of the
pivot table show every possible combination of Sector and
SectorR values.

You can add as many column labels as you like - note,
however, that if there are a large number of possible
combinations, the table may be too large for easy
understanding.

Configure Pivot Table E
Unigque column lahel

Sector |

SectorR |
Unigue row lahel

-
Hite - )
— | rData in Tahle
BiteR I
- || | Datafield ISum of Penalties LI Pivot Function ISum &
Cancel
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¢ The Unique row labels dropdown menu enables you to

choose a column heading from the source report or pivot
table. Each value in the original report column will have its
own row in the new pivot table. In the example above, the
first row label chosen was Site, so the first column of the
pivot table is labeled Site and each row holds a site name.
Once you have chosen the first row label, a new line opens for
you to add another. In the example, the second row chosen
was SiteR, so the rows of the pivot table show every possible
combination of Site and SiteR values. You can add as many
row labels as you like - but note the warning above.

Choose the information whose value is to be shown in the
table cells. The Data field dropdown menu allows you to
select any of the column headings. In the example above,
Sum of penalties was chosen: each cell in the table shows
the sum of the penalties for interference between the carrier
pairs identified by the row (site pairings) and column (sector
pairings within the sites) headings.

Choose the way the Data field values are to be presented.
From the Pivot Function dropdown, choose from:

Sum This will add all nonzero entries of the Data field

column, and display the result in the relevant pivot.

Count This will count the number of nonzero entries of the

Data field column.

Max This will display the largest entry of the Data field
column.

Min This will display the smallest entry of the Data field
column.

Average This will display the average of the nonzero entries in

the Data field column.

5 The table is now ready. Click OK to redraw the table or

graph. Cancel closes the dialog box and leaves the table or
graph unchanged.

Configuring the current filter

P

If you run the data through a filter or a pivot table, you can do
so progressively - you can filter previously filtered data, create a
pivot table from filtered data, or filter the data in a pivot table.
Your most recent action is called the current filter.
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If the current filter has not produced the data presentation you
wanted, you can change the filter or pivot table by clicking this
button to see the appropriate filter or pivot table dialog box
exactly as it was when you clicked OK, and you can change it as
you wish.

This button is greyed if there is no current filter.

Removing the current filter

(2]

You can delete the current filter (defined immediately above), to
return the data presentation to the way it was (an original
report, filtered report or pivot table) before you applied the
filter. You can therefore use it to work backwards through a
series of filters, removing them in the reverse order in which
you created them.

This button is greyed if there is no current filter.
Removing all filters

This button removes all filters and deletes all pivot tables,
returning you the original report in standard format.

This button is greyed if there is no current filter.
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CellOpt 1 File Format 1

CellOpt AFP Il File Format 5
Creating files for CellOpt AFP 16
Output from CellOpt 18

MSI’s PlaNET Format 19

Auto File Format Detection 25

This chapter lists (with some examples) the file formats that
CellOpt AFP supports.

The basic supported formats are as follows:
¢ CellOpt I File Format.

¢ CellOpt AFP II File Format.

e MSI's PlaNET File Format.

The Output formats (used in Exporting — see the section on
“Using CellOpt AFP”) are in general the same as the input
formats for the carriers. There are comments about this in each
format type.

CellOpt AFP automatically tries to detect the format of each file
loaded. The detection is based on certain formats of the data or
specific keywords in the file. There is no file naming convention.
The auto-detection of file formats is explained in more detail at
the end of this chapter.

All file formats are ASCII based. The CellOpt AFP file loader
will ignore all empty lines and all comment lines that beginning
with a # (hash).

CellOpt 1 File Format

The CellOpt I File Format is a simple format that has been used
in the CellOpt AFP revision 1.x series. It is supported by CellOpt
AFP revision 2.x for its simplicity and for backward
compatibility.

The different file types are:

¢ Carrier Database
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* Interference Statistic List
¢ Neighbor List

¢ Exception List

¢ Illegal Frequency List

» Site List

These are described below.

Carrier database

The Carrier database contains data that describes the sites,
sectors and number of carriers allocated and required. Each
line describes a sector and has the following format:

site sector carriers_required carriers_allocated carrierl ..

Where
site is the site name — string
sector is the sector/cell name — integer
carriers_required is the number of required carriers/frequencies — integer
carriers_allocated is the number of allocated carriers/frequencies — integer
carrierl ... is the frequency/channel number — integer

The numbers of carriersiscarriers_allocatedandcarrierl
is the control carrier.

Example

CO01 1 2 2 56 78
C002 1 3 2 53 85
C002 2 2 3 62 69 93
C03 3 2 0

This file format is used to export the frequency plan.

Interference Statistics List

The Interference Statistics List contains separation rules with
statistical values, which indicate the consequence of not
meeting the separation requirement. Each line shows the
separation rule between two sectors and has the following
format:

site_interfered sector_interfered site_interfering
sector_interfering co_statistic adj_statistic

Where

site_interfered is the site name of the sector/sector being interfered
— string

11-2 CellOpt AFP 2.5 User Guide



Input and Output Formats 11

sector _interfered is the sector name of the sector/sector being

interfered — integer

site_interfering is the site name of the sector/sector interfering —
string

sector_interfering is the sector name of the sector/sector interfering —
integer

co_statistic is a value of how much interference would be seen

by the interfered sector if it were co-
frequency/channelled to the interfering sector. —
real

adj _statistic is a value of how much interference would be seen

by the interfered sector if it were adjacent
frequency/channelled to the interfering sector. —
real

The co and adjacent statistics could include the area, percent
area, traffic (preferred and recommended), percent traffic and
so on which would be interfered.

Example

CO01 1 C02 1 53.2 34.1
C002 1 CO02 2 123.8 76.4

Neighbor List

The Neighbor List describes separation rules needed between
two sectors because they are neighbors (these rules do not
necessarily have to be from neighbors alone). Each line shows
the separation rule between two sectors and has the following
format:

site sector site_nei ghbour sector_nei ghbour

Where
site is the site name — string
sect or is the sector name — integer
si t e_nei ghbour is the site name of the neighboring site — string
sect or _nei ghbour is the sector name of the neighboring sector — integer

CellOpt AFP 2.5 User Guide

Multiple Neighbor Lists can be loaded.

Example
0001 1 CO02 1
0002 1 CO02 2

11-3



11  Input and Output Formats

Exception List

The Exception List is similar to the Neighbor List, but also
contains the separation requirement. Each line shows the
separation rule between two sectors and has the following
format:

site sector site_exception sector_exception separation

Where
site is the site name — string
sect or is the sector name — integer
site_exception is the site name of the exception site — string
sect or _exception is the sector name of the exception sector — integer
separation is the required separation between the interfered and

interfering sectors (1 = no co, 2 = neither co nor adjacent
allowed) — integer

Multiple Exception Lists can be loaded.

Example

CO01 1 C02 1 2
C002 1 C02 2 1

Illegal Frequency List

The Illegal Frequency List specifies rules for not using certain
frequencies. Each line shows the frequency not to be used
(illegal frequencies) in the sector and has the following format:
site sector frequency

Where
site is the site name — string
sect or is the sector name — integer
frequency is the frequency/channel number — integer

Multiple Illegal Frequency Lists can be loaded. More illegal
frequencies would be specified on additional lines.

Example

C002 1 112
C002 1 113
C002 1 114

11-4 CellOpt AFP 2.5 User Guide



site

Input and Output Formats 11

Site List

The Site List contains a list of sites to be used within CellOpt
AFP. Each line has the following format:
site

Where

is the site name — string

The first two lines of the file are ignored. They must neither be empty nor
comment lines.

Example

Cell Opt Site List

Created on 17 Novenber 1997
Ccoo1

C002

CellOpt AFP I File Format

CellOpt AFP 2.5 User Guide

This section briefly describes the messages that form the
CellOpt Automatic Frequency Planner Revision 2 (CellOpt AFP
2) File Interface. It is assumed that you are familiar with the
basic concepts underlying the modelling capabilities and
optimizing functions of CellOpt AFP 2.

CellOpt AFP 2.x extends CellOpt 1.x. in concept and
functionality.

CellOpt AFP 2.1 File Format is not backward compatible to CellOpt AFP 2.0
File Format.

Input File

An input file to CellOpt AFP typically contains several messages
of the same or different type. CellOpt uses the following file
forms:

Carrier Database - This contains information on all the cells in
the network to be considered. It contains cell names, numbers
of carriers required and existing frequencies allocated.

Interference Lists - This tells us how much/how many percent
traffic/area will be interfered if two carriers in two particular
cells are allocated to the same or adjacent frequency.

Neighbor Lists - A list of the neighbor relations in the network.
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Exception Lists - A list of the exceptions in the network e.g.
separation requirements for different cell relations and illegal
frequencies for certain sectors.

Illegal frequency lists - A list of cells and their illegal
frequencies.

Blank lines and lines starting with # will be seen as comment
lines and will be ignored by CellOpt AFP.

Message

A message is a single line of information beginning with a
mnemonic, a model name and optionally fields separated by a
TAB (ASCII character 9). These messages give the user a
powerful way of defining the input data to CellOpt.

There are two different basic types of messages, input messages
and application messages. The input messages have the letter i
as the first character in the mnemonic and is used for sending
data into CellOpt AFP 2. The application messages have the
letter a as the first character in the mnemonic and is used for
sending commands and some data into CellOpt AFP 2.

Mnemonics

Different mnemonics are used to define the different types of
messages. The important ones for the file interface are:

iSITE Used to define sites in the network.

iSECT Used to define sectors in the network.

iCARF Used to define carriers in the network.

iIFRQG Used to define which frequencies belongs to a
Sub set/Set/Group/MAL.

iCONC Used to define a relation between two carriers or
sectors, e.g. neighbor relation, interference,
exception

iCONF sed to define illegal frequencies for a carrier.

iCOFL Used to define illegal frequencies for all carriers
in a layer.

aLOAD Used for loading a file.

aLIST sed for creating a list.

CellOpt AFP 2.5 User Guide
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Mask

The mask defines which bits are valid for the message. The first
bit in the message is the least significant bit. A 1 means that the
data field is valid and a 0 means that it will not be taken into
account. Here is an example of a mask for a message of the form
Mhenoni cModel MaskDat al Dat a2 Dat a3 Dat a4 Dat a5 Dat a6

in which we require the model and mask bits, and data bits 1,3
and 6.

Mnemonic

Model

Mask | Datal | Data2 | Data3 | Data4 Data5 | Data6 | Sum

Binary

1 0 1 0 0 1 10010111

Decimal

4 0 16 0 0 128 151

In this case the mask should be set to 151 and the data Datal,
Data3 and Data6 will be read into CellOpt. Note that the model
and mask data fields must be included in the mask itself but the
mnemonic field must not.

If the model and mask fields of the mask i.e. the two least
significant bits, are set to 0 the message will be a delete message
and those data fields that are set will be deleted.

To help with the mask the table below can be used or a
calculator that can convert binary to decimal may be used.

do | d1

d2

d3

d4 (d5 |(d6 |d7 |d8 |d9 d10 di1 di2 di3

Value

16 32 64 128 | 256 | 512 1024 | 2048 | 4096 | 8192

Sum

15

31 63 127 | 255 | 511 | 1023 | 2047 | 4095 | 8191 | 16383

CellOpt AFP 2.5 User Guide

Model

A model is the representation of the network structure and
behavior, containing the penalties, settings and the files to be
loaded. The model part of the message could be seen as a
default name of a model. This name will be changed inside
CellOpt to the model name in which the file is loaded. Therefore
use e.g. model as the model name in the input file.

List

A list is a set of assignment restrictions, e.g. a set of several
messages having the same behavior. CellOpt AFP uses three
different types of lists, frequency penalty lists, separation
penalty lists and separations penalty with statistics lists.
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Data

A data field can be of any of the following types: char, int or
float. The asterisk (*) character is used as a wild character and
an empty data field should be represented with the dash (-)
character.

Content

This section explains the content of the different data fields in
the messages.

aLIST
Name: Create a List
Description: Creates a new list in CellOpt
Message: aLl ST Iist_desc type_of _penalty
Usage: Used to create a new list. Must be used before using the
messages iCONC, iCOFL and iCONF into a new list.
Data
Description:
Data Description Data Type Range
List_desc Name of the list that will be Char
created.
Type_of _penalty Which type of penalty the list | Int 0 frequency penalty
contains .
1 separation penalty
with statistics
2 separation penalty
aLOAD
Name: Load a File
Description: Loads a file into CellOpt
Message: aLOAD Fil eType Fil eNane Li st Name
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aLOAD
Usage: Used to load files into CellOpt
Data
Description:
Data Description Data Type Range
FileType The file type of the file Int 1 CellOpt AFP 2
Generic Format
0 All other formats
FileName Name of the file char
ListName Name of the lists that will be | Char
created. Optional numbers of
these.
ISITE
Name: Site Record
Description: The record defining the site
Message: i SITE nodel mask site_desc |atitude
| ongi t ude
Usage: Used to create sites in the network. This is the highest level
you can define in the network and gives the positions of the
sites. This message could be used in the Carrier Database
if the features in CellOpt AFP that is using site positions are
used.
Data
Description:
Data Description Data Type Range
Site_desc The site name or number. Char The wild character
(*) are not allowed
latitude The latitude represented as a Float
decimal, e.g. -56.0424
longitude The longitude represented asa | Float
decimal, e.g. 12.7292

CellOpt AFP 2.5 User Guide
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ISECT
Name: Sector Record
Description: The record defining the sector
Message: i SECT nodel mask site_desc sector_desc
served_traffic served area
Usage: Used to create sectors in the network. There is no message
for creating sites, that means that this is the highest level
you can define in the network. This message is one of two
parts in creating the Carrier Database.
Data
Description:
Data Description Data Type Range
Site_desc The site name or number. Char The wild character
(*) are not allowed
Sector_desc The sector name or number. A | Char The wild character
site can have many sectors and (*) are not allowed
are then separated by this
description
Served_traffic The amount of traffic that is Float >=0
served in this sector
Served_area The area that is served in this | Float >=0
sector.
iICARF
Name: Carrier Record
Description: The record defining the carrier data
Message: i CARF nodel mask site_desc sector_desc

car_desc freq frqg_id served_traffic
code_desc fix_id position control _id HSN
MAI O

Usage: Used to create carriers in the network and the specific
characteristics for carriers. This is the second part in
creating the Carrier Database.

Data
Description:
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Data Description Data Type Range
Site_desc The site name or number. Char The wild character
(*) is not allowed
Sector_desc The sector name or number. A | Char The wild character
site can have many sectors and (*) is not allowed
are then separated by this
description
Car_desc The carrier name or number Char The wild character
(*) is not allowed
Freq The frequency assigned to the Int
carrier.
Frqg_id Int =0
Served_traffic The amount of traffic that is Float >=0
served by this carrier
Code_desc The color code for this carrier. Char
Fix_id Whether this carrier is fixed to | Int 0 = free
the freq value or if it is free to _ .
change. This can be changed 1 = absolutely fixed
inside CellOpt
Position The position in the sector for Int >0 and unique for
this carrier this carrier on this
site and sector.
Control_id If this is a control carrier or Int 0 = not control
not. carrier
1 = control carrier
HSN The Hopping Sequence Int 0-63
Number for this carrier
MAIO The MAIO for this carrier Int
iIFRQG
Name: Frequency Group Record
Description: The record defining a globally available frequency groups
Message: i FRQG nodel group_id no_freqgs frequencyl

frequency2 ..
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iIFRQG
Usage: Used to define the frequencies in each of the sub
set/set/group/MAL. Used in the Carrier Database when
using frequency groups (sub set/set/group) and SFH (MAL)
planning.
Data
Description:
Data Description Data Type Range
Group_id Specify what type of group and the Int

number of that group. The types and
their offset are:

Subset=1
Set=2
Group =3

MAL, user defined = 4
MAL, pre-generated = 8
MAL, customizable =9

The group_id is created by using the
formula sub set/ set/group / MAL id +
type_offset * 100 000

no_freqs The number frequencies included in Int
the sub set/set/group/MAL

Frequencyl The number of the first frequency in Int
the sub set/set/group/MAL

Frequency?2 The number of the second frequency in | Int
the sub set/set/group/MAL

iICONC
Name: Carrier Constraint Relation
Description: The record defining the statistic values between two
carriers or between two sectors
Message: i CONC nodel mask site_desc sector_desc

car_desc site_ R desc sector_ R desc
car_R desc |ist_desc coStatistic
adj Statistic sep_req
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iICONC
Usage: Used to create carriers in the network and the specific
characteristics for carriers. This message is used to create
Interference Lists, Neighbour Lists and Exception Lists. For
the last two types of lists the statistics fields are typically
set to 0.
For separations penalty lists the separation can be set either
in the input messages or in the program. The optimizer will
take the highest set separation as the valid one. To have the
ability to change the separation the separation in the input
file should be set to 0. For separations penalty with
statistics lists the separation can only be set in the input
file.
The most usual separation value for those is 2. Separation
with higher values than 2 will use the adjStatistic as
statistic.
Data
Description:
Data Description Data Type Range
Site_desc The serving site name or Char The wild character
number. (*) is not allowed
Sector_desc The serving sector name or Char The wild character
number. A site can have many (*) is not allowed

sectors and are then separated
by this description

Car_desc The serving carrier name or Char
number. If the wild character
(*) is used this relation will be
valid for the whole sector.

Site_R_desc The interfering/neighbour site | Char The wild character
name or number. (*) is not allowed
Sector_R_desc The serving sector name or Char The wild character
number. A site can have many (*) is not allowed.
sectors and are then separated Not allowed to equal
by this description sector_desc if
site_desc equal
site_R_desc
Car_R_desc The serving carrier name or Char

number. If the wild character
(*) is use this relation will be
valid for the whole sector.
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list_desc The list where the relation is Char
kept. The list must have been
created with the aLIST
message.
CoStatistic The co-channel statistic for the | Float >=0
relation above.
AdjStatistic The adj-channel statistic the Float >=0
relation above.
Sep_req The separation for the relation | Int 0,1,2,..
above.
iCONF
Name: Frequency Constraint Relation
Description: The record defining the extra penalty values between a
carrier, or a sector, or a network and an illegal frequency.
Message: i CONF nodel mask site_desc sector_desc
car_desc freq |ist_desc coPenalty
adj Penalty sep_req
Usage: Used to create carriers in the network and the specific
characteristics for carriers. This message is used to create
illegal frequency lists.
Data
Description:
Data Description Data Type Range
Site_desc The site name or number. Char The wild character
(*) is not allowed
Sector_desc The sector name or number. A | Char The wild character
site can have many sectors and (*) is not allowed
are then separated by this
description
Car_desc The carrier name or number. If | Char
the wild character (*) is used
this relation will be valid for
the whole sector.
Freq The frequency assigned to the Int
carrier.
list_desc The list where the illegal Char = lllegal
frequencies is stored. Frequencies
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CoPenalty The co-channel penalty for Float >=0
assigning the above frequency
to the above carrier/sector.
AdjPenalty The adj-channel penalty for Float >=0
assigning the above frequency
to the above carrier/sector.
Sep_req The separation for the relation | Int 0,1,2,..
above.
iCOFL
Name: Frequency Constraint List
Description: The record defining the extra penalty values for an illegal
frequency for the Category and Layer in a list.
Message: i COFL nodel mask cat_desc | ayer_desc freq
i st_desc coPenalty adjPenalty sep_req
Usage: Used to create carriers in the network and the specific
characteristics for carriers. This message is used to create
illegal frequency lists.
Data
Description:
Data Description Data Type Range
Cat_desc The Category name. Char The wild character
(*) are not allowed
Layer_desc The layer name. Char The wild character
(*) are not allowed
Freq The frequency assigned to the Int
carrier.
list_desc The list where the illegal Char = lllegal
frequencies is stored. Frequencies
CoPenalty The co-channel penalty for Float >=0
assigning the above frequency
to the above carrier/sector.
AdjPenalty The adj-channel penalty for Float >=0
assigning the above frequency
to the above carrier/sector.
Sep_req The separation for the relation | Int 0,1,2,..

above.

CellOpt AFP 2.5 User Guide
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Creating files for CellOpt AFP

Carrier Database

The carrier database is created by a set of iSECT and iCARF
messages. One iISECT message for each sector in the network
and one iCARF message for each carrier in the network.

#Carrier Database for a network with 3 sector and 2
carriers for each sector

i SECT nodel 63 C0021 1 6573. 000 1.250

i SECT nodel 63 C0021 2 6210. 000 1.120

i SECT nodel 63 C0022 1 5349. 000 1.580

i CARF nodel 4095 C0022
i CARF nodel 4095 C0022

80 0 0.000451 1100
89 00.000- 12000

i CARF nodel 4095 C0021 1 1 102 0 0.000 4311100
i CARF nodel 4095 C0021 1 86 0 0.000 - 12000
i CARF nodel 4095 C0021 2 108 0 0.000 4411100
i CARF nodel 4095 C0021 2 99 0 0.000 - 12000
1
1

NEFENEDN

Carrier Database including site position

The carrier database including site position is created by a set
of iSITE, iSECT and iCARF messages. One iSITE message for
every site in the network, one iSECT message for each sector in
the network and one iCARF message for each carrier in the
network.

#Carri er Database for a network with 3 sector and 2
carriers for each sector

i SITE nodel 31 CO021 -56.0424 12.7292

i SITE nodel 31 CO022 -56. 0535 12.7287

i SECT nodel 63 C0021 1 6573.000 1.250

i SECT nodel 63 C0021 2 6210. 000 1.120

i SECT nodel 63 C0022 1 5349. 000 1.580

i CARF nodel 16383 CC021 1 1 102 0 0.000 4311100
i CARF nodel 16383 CC021 1 2 86 0 0.000 - 12000

i CARF nodel 16383 CC021 2 1 108 0 0.000 4411100
i CARF nodel 16383 CC021 2 2 99 0 0.000 - 1 2000

i CARF nodel 16383 CC022 1 1 80 0 0.000 4511100
i CARF nodel 16383 CC022 1 2 89 0 0.000 - 12000

Carrier Database including MAL’s

The carrier database including MAL'’s is created by a set of
iSECT, iCARF and i FRQG messages. One iSECT message for
each sector in the network, one iCARF message for each carrier
in the network.

#Carri er Database for a network with 3 sector and 2
carriers for each sector
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i SECT nodel 63 C0O021 1 6573.000 1.250
i SECT nodel 63 C0021 2 6210. 000 1.120
i SECT nodel 63 C0022 1 5349.000 1.580

i CARF nodel 16383 CC021 1 1 102 0 0.000 4311100
i CARF nodel 16383 CC021 1 2 40002 0 0.000 - 12030
i CARF nodel 16383 CC021 1 3 40002 0 0.000 - 1 30 3 2
i CARF nodel 16383 CC021 1 4 40002 0 0.000 - 1 40 3 4
i CARF nodel 16383 CC021 2 1 108 0 0.000 44 1 1 1

i CARF nodel 16383 CC021 2 2 40005 0 0.000 - 1206 0
i CARF nodel 16383 CC021 2 3 40005 0 0.000 - 1 306 1
i CARF nodel 16383 CC021 2 4 40005 0 0.000 - 1 40 6 2
i CARF nodel 16383 CC022 1 1 80 0 0.000 4511 1

i CARF nodel 16383 CC022 1 2 40010 0 0.000 - 1 2080
i CARF nodel 16383 CC022 1 3 40010 0 0.000 - 1 3 0 8 2
i CARF nodel 16383 CC022 1 4 40010 0 0.000 - 1 40 8 4

i FRQG nodel 400002 8 95 98 102 104 105 108 112 117
i FRQG nodel 400005 6 90 93 96 99 101 103
i FRQG nodel 400010 9 88 92 97 100 106 108 109 114 116

Interference List

The interference list is created by a aLIST message follow by a
set of iCONC messages. One iCONC message for each
interference relation between two sectors/carriers in the
network. Since the interference list usually is based from
statistics the list should be created for separation penalties with
statistic (option 1 for aLIST). The statistics data field will then
be considered.

#lnterference list for the above network. Al relations are
set on a sector to sector #basis.

aLl ST area 1

i CONC nodel 4095 C0021 1 * CC021 2 * area 0.136 0.019 2
i CONC nodel 4095 C0021 1 * CC021 2 * area 0.170 0.067 2
i CONC nodel 4095 C0O021 1 * CC022 1 * area 0.096 0.011 2
i CONC nodel 4095 C0O021 1 * CC022 1 * area 0.994 0.580 2
i CONC nodel 4095 C0021 2 * CC022 1 * area 0.634 0.280 2

Neighbor List

The neighbour list is created by a aLIST message follow by a set
of iCONC messages. One iCONC message for each neighbour
relation between two sectors in the network. Since the
neighbour list is usually is based on separations between to
sectors the list should be created for separation penalties
(option 2 for aLIST). The statistics data field will not be
considered.

aLl ST nei ghbour 2

i CONC nodel 4095 C0021 1 * CO021 2 * nei ghbour
i CONC nodel 4095 C0021 1 * CO021 2 * nei ghbour
i CONC nodel 4095 C0021 2 * CO021 1 * nei ghbour
i CONC nodel 4095 C0021 2 * CO021 1 * nei ghbour

o O O o
o O O o
o O O o
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i CONC nodel 4095 C0021 2 * CC022 1 * neighbour 0 0 O
i CONC nodel 4095 C0021 2 * CC022 1 * neighbour 0 0 O

Exception List

The exception list is created by a aLIST message follow by a set
of iCONC messages. One iCONC message for each exception
relation between two sectors in the network. Since the
exception list is usually is based on separations between to
sectors the list should be created for separation penalties
(option 2 for aLIST). The statistics data field will not be
considered.

aLl ST exception 2

i CONC nodel 4095 C0021 1 * CQ021 2 * exception 0 0 O
i CONC nodel 4095 C0021 1 * CQ021 2 * exception 0 0 O
i CONC nodel 4095 C0021 2 * CO021 1 * exception 0 0 O
i CONC nodel 4095 C0021 2 * CO021 1 * exception 0 0 O
i CONC nodel 4095 C0021 2 * CQ022 1 * exception 0 0 O
i CONC nodel 4095 C0021 2 * CQ022 1 * exception 0 0 O

Illegal frequency List

The illegal frequency list is created by a set of iCONF messages.
One iCONF message for each illegal frequency on a carrier in
the network. Those illegal frequencies will be stored in the
illegal frequency list that is an automatically created list in
CellOpt.

i CONF nodel 1023 C0021 1 * 90 Il legal Frequencies 0 0 1

i CONF nodel 1023 C0021 2 * 91 I|llegal Frequencies 0 0 1

i CONF nodel 1023 C0022 1 * 92 |llegal Frequencies 0 0 1

Output from CellOpt

Two different types of output files can be created in CellOpt,
Carrier & Sectors and Carriers. The first one gives a iSECT
message for each sector in the network and a iCARF message for
each carrier in the network. The second has a iCARF message
for each carrier in the network.

Carriers

When choosing CellOpt AFP 2 format, Carriers in the export
from CellOpt AFP the output file will have the following look:
#

#19 rows with coments

#

i CARF nodel 16383 CC021 1 1 98 0 0.000 49 11 1
i CARF nodel 16383 CC021 1 2 103 0 0.000 - 1 2 O
i CARF nodel 16383 CC021 2 1 95 0 0.000 48 11 1

o O o
o O O
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i CARF nodel 16383 CC021 2 2 100 0 0.000 - 12 00O
i CARF nodel 16383 CC022 1 1 108 O 0.000 47

111 0
i CARF nodel 16383 CC022 1 2 89 0 0.000 - 1200

0
0
Carriers

When choosing CellOpt AFP 2 format, MAL’s in the export from
CellOpt AFP the output file will have the following look:

#

#19 rows with comments

#

i FRQG nodel 400001 8 95 98 102 104 105 108 112 117

i FRQG nodel 400005 6 90 93 96 99 101 103

i FRQG nodel 400010 9 88 92 97 100 106 108 109 114 116

Carriers & MAL’s

When choosing CellOpt AFP 2 format, Carriers & MAL’s in the
export from CellOpt AFP the output file will have the following
look:

#

#19 rows with coments

#

i FRQG nodel 400001 8 95 98 102 104 105 108 112 117

i FRQG nodel 400005 6 90 93 96 99 101 103

i FRQG nodel 400010 9 88 92 97 100 106 108 109 114 116

i CARF nodel 16383 CC021 1 1 98 0 0.000 4911100

i CARF nodel 16383 CC021 1 2 40001 0 0.000 - 12050
i CARF nodel 16383 CC021 1 3 40001 0 0.000 - 1 3 05 2
i CARF nodel 16383 CC021 1 4 40001 0 0.000 - 1 405 4
i CARF nodel 16383 CC021 2 1 95 0 0.000 4811100

i CARF nodel 16383 CC021 2 2 40005 0 0.000 - 12010
i CARF nodel 16383 CC021 2 3 40005 0 0.000 - 13011
i CARF nodel 16383 CC021 2 4 40005 0 0.000 - 14012
i CARF nodel 16383 CC022 1 1 108 0 0.000 4711100
i CARF nodel 16383 CC022 1 2 40010 0 0.000 - 120 7 O
i CARF nodel 16383 CC022 1 3 40010 0 0.000 - 1 30 7 2
i CARF nodel 16383 CC022 1 4 40010 0 0.000 - 1 407 4

MSI’s PIaNET Format

MSI's PIaNET Format is supported for historical and popular
reasons. It was used in the CellOpt AFP revision 1.x series and
is supported by CellOpt AFP revision 2.x for its continued
popularity and for backward compatibility.
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Carrier database

The carrier database expresses the sectors and carriers that
CellOpt AFP should consider. It also contains information about
pre-assigned carriers and defines which carrier is the control
carrier.

Each sector has a record in the carrier database. Below is a
description of the fields in the sector record:

Field name Comment

site_id Site_id must be unique per site and
may not contain any spaces.

sector_id Sector_id must be an integer.

#pre-assigned_carriers Integer

frequency _id Frequency_id should be one of the

(1,..,#pre-assigned_carriers) globally available frequencies

#carriers_required Integer

A field not used by CellOpt AFP

sector_id_for_repeater_site. Sector_id for repeater site. CellOpt

AFP requires that this sector_id is the
same as the site_id of the donor sector
and that the repeater is repeating of
sector 1 of that site.

frequency_id_of_control_carrier Frequency _id of control carrier. If no

control frequency is indicated and
pre-assigned carriers, CellOpt AFP
assumes that the first pre-assigned
carrier is control carrier.

Fields not used by CellOpt AFP

Sample carrier database

C01 1245651 - - 45 - - - - - -
co01202 - - - - - - - - -
c0n1315 3--56----- -

This file format is used to export the frequency plan.

Interference table

The interference table describes the predicted interference
which would occur if carriers in a sector were assigned to the
same frequency as (or adjacent frequencies to) the carriers of
another sector. The interference is measured as either
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Field
CELL
site_id

Sector_id
Total_area
Total_traffic
#interferes

INT

site_id

Sector_id

Input and Output Formats 11

interfered area in square kilometres or as interfered traffic in
milli Erlang. The two sets of data will be loaded as two separate
Lists. You can then turn a List Off in the user interface if that
list contains no meaningful data (see the section on
“Modeling”).

There are two types of records in an interference table. The
record that begins with the character string CELL, indicating the
interfered sector and the following records beginning with the
character string | NT, indicating its interfering sectors.

Co-channel_affected_area

Co-channel_affected_traffic

Adjacent-channel_affected_area

Co-channel_affected_traffic

CellOpt AFP 2.5 User Guide

Comment

"CELL" indicates that this record is the serving
sector.

Site_id must be unigue and may not contain any
spaces.

Sector_id must be an integer.

Total coverage area of sector in square km/miles.
Total traffic on sector in milliErlang.

The number of interfering sectors to follow.

"INT" indicates that this sector is an interferer
to the last "CELL" sector

Site_id must be unigue and may not contain any
spaces.

Sector_id must be an integer.

Area of serving sector potentially affected by
co-channel interference from this sector (km2)

Traffic of serving sector potentially affected by
co-channel interference from this sector (mE)

Area of serving sector potentially affected by
adjacent channel interference from this sector
(km2)

Area of serving sector potentially affected by
adjacent channel interference from this sector
(mE)

Sample interference table

CELL CO01
INT CO01
INT CO01
INT CO02
INT CO21
CELL CO01

N WEFE WN P

23.46 45.99 4
12. 23 32.87 2.21 4.76
10. 42 26.77 1.11 2.98
2. 56 3.75 00
8. 35 15.36 1.10 2.78
34.73 65.33 15
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Field

INT ...

If the interference is measured in traffic, you are recommended
to scale the interference parameters. Please refer to the section
on Penalty Scaling in the chapter on Modelling for further
information.

CellOpt AFP allows more than one interference table to be
loaded.

Handover table

The Handover table defines the neighboring sectors of each
sector. The file is made up of four distinct sections.

The first section starts with the character string
THRESHOLDS. It has only one record with four integer
parameters. CellOpt AFP uses none of these.

The second section starts at the second line and indicates the
serving sectors and their neighbors. The serving sector is
indicated on the record beginning with CELL and its
neighbors on the following NBR records.

The third section starts after a line with the character string
ADDED. It contains more records of serving sectors and
neighbors that have been manually added to the Handover
table.

The fourth section starts after a line with the character
string DELETED. It contains records of serving sectors and
neighbors that have been manually deleted from the
Handover table.

Comment

THRESHOLD 0000 Not used by CellOpt AFP.

CELL

site_id
Sector_id
000
#neighbors
NBR

site_id

Sector_id

"CELL" indicates the serving sector for which the following
lines beginning with "NBR" define its neighbors.

Site_id must be unique and may not contain any spaces.
Sector_id must be an integer.

Three integers not used by CellOpt AFP

Number of neighbors of the serving sector to follow.

"NBR" indicates that this sector is a neighbour to the last
"CELL" sector.

Site_id must be unique and may not contain any spaces.

Sector_id must be an integer.

CellOpt AFP 2.5 User Guide



Field

0000
ADDED

DELETED

Field
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Comment

Four integers not used by CellOpt AFP.

Lists sectors and neighbors manually added to Handover
table. Records of "CELL" and "NBR" follow in the same
format as above.

Lists sectors and neighbors manually deleted from
Handover table. Records of "CELL" and "NBR" follow in the
same format as above.

Sample Handover table

THRESHOLD 0
CELL CO01 1
NBR CO01 2 0 0 0 O
CELL CO01 2 0 0 0 2
NBR COO1 1
NBR CO01 3
ADDED
CELL CO01 2 00 0 1
NBR CO23 1 0 0 0 O
DELETED

CELL CO01 2 000 O

000
0001

0000
0000

It is optional to load a Handover table and possible to load
multiple Handover tables.

Exceptions table

The exception table defines additional separation constraints
that CellOpt AFP should consider. It lists, on a per sector basis,
required frequency separations with other sectors as well as
illegal frequencies. The exception table begins, however, with
two sections that are not used by CellOpt AFP.

It is optional to load exceptions tables and possible to load
multiple exception tables.

Comment

GLOBAL THRESHOLDS Start of the first section. CellOpt AFP does

not use information in this section.

Abs_Affected AreaO; ... ; Seven lines of information that is not used

by CellOpt AFP.

GLOBAL ILLEGAL CHANNELS Start of the second section. CellOpt AFP
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does not use information in this section.
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Field

Frequency_id:s

CELL

Site_id

Sector_id

SEPARATIONS / ILLEGAL
CHANNELS

if SEPARATIONS
Site_id Sector_id : Min_freq_sep

If ILLEGAL CHANNELS
Frequency _id

Comment

Space separated list of frequency_id:s on a
single line. Information not used by
CellOpt AFP. If globally illegal
frequencies, then update the globally
available frequencies.

"CELL" indicates the serving sector for
which the following lines define either
other sectors with a minimum frequency
separations or illegal frequencies. The
character string "SEPARATIONS" or
"ILLEGAL CHANNELS" determines what
the following lines mean respectively. This
character string follows immediately after
the Site_id and the Sector_id on the same
line.

Site_id must be unique and may not
contain any spaces.

Sector_id must be an integer.

Indicates if the following lines has other
sectors with minimum frequency
separations or illegal frequency_id:s.

Indicate a sector that requires a minimum
frequency separation with the serving
sector at the previous CELL line.

Indicate a line of space separated illegal
frequency_id:s of the serving sector at the
previous CELL line.

Sample exceptions table:

GLOBAL THRESHOLDS
Abs Affected Area 24. 87
Percent Affected Area 11. 34
Abs Affected Traffic 224. 87
Percent Affected Traffic 2.34
M n_Chan_Spacing_Site 3
M n_Chan_Spaci ng_Cel | 4
M n_Chan_Spaci ng_Nei ghbour 2
GLOBAL | LLEGAL CHANNELS
38 48 66
CELL CO01 1 SEPARATI ONS

coll 2 @ 2

col2 3: 1

col2 1: 2

CELL CO01 1 |LLEGAL CHANNELS
23 24 25 26 46
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Auto File Format Detection

CellOpt AFP 2.5 User Guide

CellOpt AFP can detect recognized file formats automatically.
The sequence is as follows:

1

3

The first ten non-comment lines are loaded and compared
using a regular expression matching technique - each line is
matched against a regular expression from each supported
format.

If a given line matches the format, then that format is
awarded a match point.

After all ten lines have been compared, the file formats are
sorted by their match points.

If there is a probable good match (> 60% match) and there are
no other probable matches (other file types < 30%), then that
file format type is used. If no clear match is found, then you
will be asked to choose between the most likely file formats
(sorted by match points).
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Glossary

This alphabetical list:
¢ Decodes acronyms, for instance AFP.

¢ Defines terms which have particular meanings in CellOpt
AFP, like category and layer.

¢ Defines other telecommunications terms which occur in the
guide, like sector and site.

A B CDEFGH I J K LM
N O P QR S T UVWXY Z

absolute threshold

If the penalties of a given restriction is higher than or equal to a
certain value- the absolute threshold — then an extra absolute
threshold penalty is applied. This decreases the chance of
violating severe interference constraints. Compare with relative
threshold and see also threshold penalties.

adjacent frequencies

The adjacent frequencies of a frequency are the previous lower
and the next higher frequencies in the frequency spectrum. The
immediate lower and higher frequencies are adjacent
frequencies at a frequency separation of one frequency.

adjacent frequency penalty

A penalty applied for assigning a frequency to a carrier closer
than the separation requirement allows of a frequency assigned
to another carrier in the same site, sector or separation list.

adjacent penalty

See adjacent frequency penalty.
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AFP

Automatic Frequency Planning.

application log

See general application log.

area served

The physical area, in square units, of the ground covered by a
sector. The units are not defined, but must be the same
throughout the model. A synonym is Sector area.

assignment restrictions

CellOpt AFP allows you to specify assignment restrictions to
indicate that certain assignments are not wanted. A synonym is
planning criteria.

available color codes

Color codes which can be assigned to the carrier of the network.
Only available color codes will be considered for assignment by
the optimizer.

available frequencies

Frequencies which can be assigned to carrier of the network.
Only available frequencies will be considered for assignment by
the optimizer. If a carrier has been pre-assigned a frequency not
on the available list, it is considered to have an unavailable
frequency.

baseband hopping carrier

A carrier marked in the hopping group category with either
baseband 1 or baseband 2 is baseband hopping. In addition to
frequencies, hopping sequence numbers may also be assigned to
baseband hopping carriers by CellOpt AFP.

BCCH

Broadcast Control CHannel. See control carrier.

CellOpt AFP 2.5 User Guide



CellOpt AFP 2.5 User Guide

Glossary 12

carrier

A carrier is a network element that requires a frequency.

carrier editor

The network editor (carriers) form which allows you to select
sets of carriers and change their attributes.

carrier group

A carrier group is a category in CellOpt AFP used to specify the
carriers that should be assigned frequencies from the same set
or subset. The default setting is that a carrier is non-grouped.
Any carrier within the same sector assigned to the same carrier
group is to be assigned frequencies from the same set or subset.

category

A user-defined attribute of carrier in the network, such that the
attribute’s name is the category and its value is a layer. In this
way, you can group particular carriers by their layers. Note that
a network can have any number of categories and each category
can have any number of layers — but within a category, each
carrier has only one layer. For example, you could create a
category called type to define the kind of signal transmitted on
carriers. Within the type category, you could define as many
layers as you like.

CellOpt Quality Index

CellOpt Quality Index is the parameter that the CellOpt AFP
optimizer seeks to minimize. It is defined as the sum of the
penalties of all violated planning criteria. The CellOpt Quality
Index Report gives a detailed breakdown of the CellOpt Quality
Index, showing the penalty values which make up the total.

co-adjacent coupling

In most circumstances, it is more detrimental for two carrier to
have the same frequency than it is for them to have adjacent
frequencies. For this reason, CellOpt AFP will not allow you to
set any co-penalty lower than the adjacent penalty on the same
form. If for some reason you do not want this coupling, you can
switch it off (and on again) from the settings menu.
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co-frequency

Two carriers with the same frequency.

co-frequency penalty

A separation penalty applied if the same frequency is assigned
to two carrier in the same site, sector or separation list.

co-penalty

See co-frequency penalty.

color code

A color code is an attribute of a carrier that CellOpt AFP can
assign automatically in a similar process to the one it uses to
assign frequency.

color code CQI report

The Color code CQI report (CellOpt Quality Index report) gives
a detailed breakdown of the CellOpt Quality Index, showing the
penalty values which make up the total given the current color
code assignment.

command line parameter

When you launch CellOpt AFP by typing at a prompt or in the
Run box, you can add certain codes to influence the way in
which CellOpt AFP will run. You can also add the names of files
which CellOpt AFP will load before allowing you to start work.
Both codes and filenames are called command line parameter.
Some parameters are also available once CellOpt AFP is
running, by using the settings menu available at the top of the
main window.

common Length

This is a term used for synthesizer hopping carriers to ensure
that the number of frequencies used in the assigned Mobile
Allocation List have a certain common denominator. The
common length may be specified in the frequency optimization
form in CellOpt AFP. A common length of 4, ensures that only
Mobile Allocation Lists with lengths 4, 8, 12, 16 etc are used.
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control carrier

The carrier responsible for switching and frequency control
within the network.

control id

Some input formats define the control carrier of the network.
These carrier are assigned a control id of one in CellOpt AFP
and all the other carriers are assigned a control id of zero. The
carriers assigned the same control id may be edited as a group
in the carrier editor.

co-sector

Carriers within the same sector are said to be co-sector.

co-sector penalties

Separation penalties applied when two carrier in the same
sector are assigned either the same frequency or frequencies
which are too close to each other.

co-site
Carriers within the same site are said to be co-site.

co-site penalties

Separation penalties applied when two carrier(s) in the same
site are assigned either the same frequency or frequencies
which are too close to each other.

CQl
CellOpt Quality Index.

CQl log

A chronological list showing the CQI of each iteration of the
optimizer, the time elapsed and the improvement in CQI from
the previous iteration. You can see it in real time during
optimization and also save it as a text file.
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CQI report

The CellOpt Quality Index Report gives a detailed breakdown of
the CellOpt Quality Index, showing the penalty values which
make up the total given the current frequency assignment. See
also color code CQI report.

CQI sensitivity analysis report

A “what-if” report that shows how the CellOpt Quality Index
would change if you changed the frequency of a particular
carrier to any other frequency.

“Data” file

For each model, CellOpt AFP creates a file called data which
holds information defined inside CellOpt rather than read from
an externally generated data list files. Other model information
is held in CellOpt files called layers, penalties and plan. These
internal files are used to load the model again at the next
session, including all defined user settings.

data list files

Text files containing information about carrier and the
assignment restrictions between them, generated (in most
cases) by tools other than CellOpt AFP itself. interference list,
handover list and exception list are all examples of data list
files.

discontinuous transmission

An advanced interference reducing feature available in some
cellular standards that switches off the transmission in one
direction when the other party is transmitting. The positive
effect of discontinuous transmission (DTX) may be modelled in
CellOpt AFP by scaling down the interference from carriers that
use DTX. frequency hopping with its interference averaging
effect is required to realize the full interference reducing
potential of DTX.
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distribution

The statistics of a list typically relate to the total interference of
a sector; there is a need to reflect the interference per carrier
accurately. Distribution is used to spread the interference to the
individual carriers of the sector.

Dropped call

A conversation that is interrupted by any means other than one
of the participants hanging up.

DTX

discontinuous transmission.

exception

An exception is an assignment restriction between two carrier
that complements the interference prediction between them. An
exception, for instance, may define that a certain frequency
separation is required between the carriers of two sector, no
matter what the automatically generated interference
prediction may indicate. Exceptions are typically found
necessary after analysis of field measurements.

exception list

A data list file containing a set of exception.

exporting data

Saving CellOpt AFP-generated files in formats that can be read
by other applications.

fixed carriers

If you fix the frequency of a carrier in CellOpt AFP, you forbid
the optimizer to change the carrier’s currently assigned
frequency. Note that the optimizer still takes that frequency into
account when awarding penalties.
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forbidden frequencies

This is a term within CellOpt AFP used to denote frequencies
that for certain groups of carriers are forbidden to use.
Compare with illegal frequencies. The difference between illegal
frequencies and forbidden frequencies is that the former may be
used by the optimizer — although it is not recommended to use
them - while the latter cannot even be considered. There are
also forbidden color codes, forbidden sets, forbidden subsets
and forbidden MALs.

form

A separate window opened from the CellOpt AFP main window,
on which you can see and enter information about the network,
network model.

fractional load

Fractional load is a term used for synthesizer hopping carriers
to describe the ratio between number of synthesizer hopping
carriers that are hopping together in a sector or site using the
same Mobile Allocation List and Hopping Sequence Number and
the number of frequencies in the Mobile Allocation List. To
ensure that more frequencies are assigned to the Mobile
Allocation Lists than the number of synthesizer hopping
carriers it is possible to specify the maximum fractional load in
the frequency optimizer form in CellOpt AFP.

free carriers

carrier which are not fixed carriers are free, and the optimizer
can change their frequencies. It follows that no optimization can
take place unless at least one carrier is free.

frequency

The channel number that defines the radio frequency of a
carrier.

frequency hopping

An advanced quality enhancing feature available in some
cellular standards by spreading the bursts of a conversation
over multiple frequency. The positive effects of hopping may be
modelled by scaling down the interference of hopping carrier to
consider the frequency and interference diversity gains of
hopping. Further, the interference from hopping carriers may
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be scaled down even more as the interference averaging effect of
hopping allows you to consider the average case interference
load of a carrier instead of the worst case interference load.

frequency penalties

Preferences against assigning a frequency to a carrier. There are
two kinds of frequency penalties in CellOpt AFP:

The illegal frequencies penalty used to specify how undesirable
it is that CellOpt AFP assigns an illegal frequency to a carrier.

The preferred frequency penalty used to specify how
undesirable it is that CellOpt AFP changes the pre-assigned
frequency of a carrier.

frequency reuse

The frequency reuse is derived by dividing the number of
globally available frequencies by the average number of carrier
required per sector. A tight frequency reuse creates more
interference problems in the network.

general application log

One of the panels in the CellOpt AFP main window. It shows
details of what the program is doing in real time, as well as
reporting successes and error messages. The time is shown for
each event.

global penalty

A penalty applied to all the assignment restrictions of co-sector
and co-site carriers as well as those of illegal and preferred
frequencies.

handover list

A data list file containing assignment restrictions between
sector caused by the possibility of handover occurring between
a serving sector and a neighboring sector. neighbor list is a
synonym for handover list.
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hopping group

A hopping group is a category in CellOpt AFP used to specify
what kind of hopping a carrier is using. The default setting is
that a carrier is non-hopping, but it can also indicate baseband
(baseband 1 or baseband 2) or synthesizer hopping (synth
sector 1, synth sector 2, synth site 1, or synth site 2). All
carriers in the same site marked by synth site X, where x is
either 1 or 2, are hopping using the same Mobile Allocation List
and Hopping Sequence Number. Likewise, all carriers in the
same sector marked by synth sector x, where x is either 1 or 2,
are hopping using the same Mobile Allocation List and Hopping
Sequence Number.

hopping Sequence Number

A Hopping Sequence Number indicates one out of 64 possible
pseudo-random number sequences. It determines how to
sequence frequencies in a Mobile Allocation List assigned to a
synthesizer hopping carrier. HSN are assigned to carriers
marked in the hopping group category as baseband, synth
sector or synth site by CellOpt AFP automatically.

HSN

See Hopping Sequence Number.

illegal frequencies

CellOpt AFP allows you to say that the assignment of a
particular frequency to a particular carrier is undesirable. You
can say how undesirable it is by a specifying an illegal penalties
for that carrier. Note that the word “illegal” in CellOpt AFP
means “undesirable”, not “forbidden”. See also forbidden
frequencies.

illegal frequency list

A data list file containing assignment restrictions between
sectors and frequencies. Note that illegal frequencies may often
be more efficiently defined within CellOpt AFP per layer
instead of loading them in as a data list file.
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illegal frequency penalties

Illegal frequency penalties are applied when an illegal
frequencies is assigned to a carrier.

illegal penalties

Sometimes used instead of illegal frequency penalties.

initial seed

For each carrier that is not already assigned an available
frequency, the optimizer assigns available frequencies to each
carrier pseudo-randomly, to provide a starting frequency plan
on which it can start to improve. The initial seed influences the
pseudo-random generation and you can change it from the
settings menu if you wish. If the initial seed is set to zero, it will
be automatically generated from a number provided by the
computer’s internal clock.

interfered

A carrier may potentially be interfered by other carriers which
are assigned to the same or adjacent frequencies. You can apply
separation penalties to specify that you prefer the interfering
carriers to be assigned at a certain separation requirement. See
also interfering.

interference list

A data list file containing assignment restrictions between
carrier generated by signal propagation predictions or
measurements. The interference list also typically contains
statistics that indicate how much area or traffic would be
affected if the carriers of two sector were to reuse the same or
adjacent frequencies.

interfering

A carrier may potentially be interfering with other carriers
which are assigned to the same or adjacent frequencies. You can
apply separation penalties to specify that you prefer the
interfered carriers to be assigned at a certain separation
requirement. See also interfered.
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layer

A generic grouping concept that allows carrier sharing similar
characteristics to be grouped together. The concept of layers
enables you to specify criteria only once for a layer and then
apply those criteria to all carriers within that layer. For
instance, you define illegal frequencies and set penalties,
scaling factors and thresholds for layers.

layer distribution

Layer distribution is used to distribute the separation list
statistics non-uniformly to the carrier within the sector. Note
that a change in layer distribution for a layer will affect the
penalties of the carriers of other layers in the same sector.

layer pollution

Layer pollution is used to reverse, for the selected layer only, the
distribution of separation list statistics to carrier in the
interfering sector. Note that layer pollution will not affect the
penalties of carriers of other layers in the same sector.

layer protection

Layer protection is used to reverse, for the selected layer only,
the distribution of separation list statistics to carriers in the
interfered sector. Note that layer protection will not affect the
penalties of carriers of other layers in the same sector.

layer penalties

layer penalties refine the global penalties or list penalties by
defining penalties only applicable to carriers belonging to the
particular layer.

“Layers” file

For each model, CellOpt AFP creates a file called layers which
holds information defined inside CellOpt about each category
and layer rather than read from an externally generated data
list files. Other model information is held in CellOpt files called
data, penalties and plan. These internal files are used to load
the model again at the next session, including all defined user
settings.
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legal frequency

A frequency that is available for a carrier without the need to
award any penalty.

list

A list is a set of assignment restrictions. Examples of lists are
illegal frequency list, interference list and handover list.

list modifier

The choice of list modifier determines whether the sector
dependent, variable scaling will be based on area served or
traffic served as the trigger for the relative threshold. A list
modifier set to Unknown disables the variable sector scaling
and relative threshold.

list penalty

A penalty applied to all the assignment restrictions in a given
list.

MAIO

See Mobile Allocation Index Offset.

MAL

See Mobile Allocation List.

maximum fractional load
See fractional load.
merging data

Updating an existing carrier database with the assignments
made in CellOpt AFP.

Mobile Allocation Index Offset

The Mobile Allocation Index Offset determines exactly, for a
given hopping sequence, the frequency in a Mobile Allocation
List a synthesizer hopping carrier should be using at a
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particular moment. MAIO are assigned to carriers marked in the
hopping group category as synth sector or synth site by CellOpt
AFP automatically, immediately after the HSN optimization.

Mobile Allocation List

A list of frequencies that a synthesizer hopping carrier is
hopping over. MAL are assigned to carriers marked in the
hopping group category as synth sector or synth site by CellOpt
AFP.

model

A model in CellOpt AFP is the representation of the network, its
assignment restrictions and the penalties associated with them.

“Model” file

A saved model consists of a model file, referencing one or many
of the internal files data, layers, penalties, plan and an
unlimited number of data list files (which could be shared with
other models of the same network).

modelling

The activity of describing a network and its assignment
restrictions so that CellOpt AFP has all the information it needs
to make assignments automatically.

neighbor list

A synonym for neighbor list.

network, network model

The set of site and sector whose carrier are to be assigned
frequencies and color codes.

network editor

Two forms in the Network branch of the tree view which enable
you to see and alter the structure of carrier and sectors making
up the network. See carrier editor and sector editor.
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optimized frequency

A frequency that has been assigned to a carrier by CellOpt AFP.

optimizer

A module in CellOpt AFP software which uses the network
model and penalty values to work out the best possible
frequency or color code assignment to each carrier, and then
continuously tries to improve upon its previous best.

penalties

A penalty is a weighting factor describing the undesirability of
not meeting any particular assignment restrictions. CellOpt AFP
seeks the frequency assignment solution that minimizes the
sum of penalties for all violated assignment restrictions. The
sum of penalties for all violated assignment restrictions builds
up the CellOpt Quality Index.

“Penalties” file

For each model, CellOpt AFP creates a file called penalties,
which holds penalty settings defined inside CellOpt. Other
model information is held in CellOpt files called data, layers
and plan. These internal files are used to load the model again
at the next session, including all defined user settings.

“Plan” file

For each model, CellOpt AFP creates a file called plan, which
holds the current frequency plan defined inside CellOpt. Other
model information is held in CellOpt files called data, layers
and penalties. These internal files are used to load the model
again at the next session, including all defined user settings.

planning criteria

A synonym for assignment restrictions.

pollution

Carriers pollute the network when they are interfering with
other carriers. See also layer pollution.
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power control

Power control is an advanced interference reducing feature,
available in some cellular standards, that reduces the power
levels and therefore the pollution from a mobile terminal or a
base station. The positive effect of power control may be
modelled in CellOpt AFP by scaling down the interference from
carrier that use power control.

preferred frequency

CellOpt AFP allows you to say that it is undesirable to change
the frequency of a carrier that already has a frequency assigned
to it. The frequency assigned is said to be the preferred
frequency of the carrier. You quantify that undesirability by
specifying a preferred penalty for that carrier either globally or
specifically for carriers in a layer.

preferred penalty

You quantify the undesirability of changing a preferred
frequency of a carrier by specifying a preferred penalty. This
may be specified globally for all carriers and specifically for
carriers in a layer.

project directory or folder

The directory or folder which contains the project file and may
also contain model files with their associated layers, data,
penalties and data list files.

“Project” file

A text file holding instructions to load the model which make up
the project.

protection

See layer protection.

relative threshold

Like the absolute threshold, the relative threshold sets the point
at which an extra penalty is awarded for an excess of separation
penalties in a given carrier. However, with the relative

CellOpt AFP 2.5 User Guide



CellOpt AFP 2.5 User Guide

Glossary 12

threshold, the threshold is relative to either the traffic or the
area served by the carrier. Compare with absolute threshold
and see also threshold penalties.

reuse

A carrier is reusing with another carrier if they are assigned the
same frequency.

scaling

For separation penalties from statistics, scaling applies a
constant multiplier to the statistics in these list. By default any
multiplier is equal to 1, which disables the effect of the
multiplier. Scaling could be imposed at the list level, affecting
the statistics of all restrictions in the list and at the layer level,
affecting only the statistics of such restrictions where a carrier
from that layer is either being interfered or interfering. The
effects of having multipliers applied at both list and layers are
compounded by multiplication. It is possible to set different
scalings for co-penalty and for adjacent penalty. See also scaling
by sector area/traffic.

scaling by sector area/traffic

For separation penalties from statistics, scaling by sector
applies a variable multiplier to the statistics in these lists. The
multiplier will be derived from either the sector area or sector
traffic of either the interfered sector or interfering sector of a
restriction. By default the scaling by sector is off for the list
level, which disables the effect of the multiplier. If the sector
scaling is on for the list it can be disabled for any layer by
turning it off. The user definable list modifier defines whether
sector scaling with sector area or scaling with sector traffic will
be used. See also scaling.

search seed

The choices the optimizer makes internally whilst searching for
better and better solutions are influenced by a random variable.
The search seed influences the pseudo-random generation and
you can change it from the settings menu if you wish. If the
search seed is set to zero, it will be automatically generated
from a number provided by computer’s internal clock.
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Optimization executions with identical initial assignments and
search seeds will give the same search path and solution,
whereas different search seeds with identical initial solutions
are likely to give different search paths and solutions.

sector

A site may be omni-directional, transmitting to all points of the
compass, or sectored such that different sectors cover different
azimuths. An omni-directional site is said to have one sector. A
sector has one or many carrier that require frequency and color
code to be assigned.

sector area

A synonym for area served.

sector editor

The network editor (sectors) form which allows you to select
sets of sectors and change their attributes.

sector traffic

The amount of traffic served by a sector. The unit is typically
Erlang.

sensitivity report

See CQI sensitivity report.

separation list

A separation list is a set of assignment restrictions relating to
assigning frequencies of carriers at an insufficient separation
from frequencies assigned to other carriers. The Separation
branch of the tree view may contain any number of separation
lists. You can apply different list and layer, co-penalty and
adjacent penalty for each list. At layer level, you can define
different separation penalties for the same layer, depending on
whether the carriers are interfered or interfering. All
separation lists are data list files, with the exception of co-site
and co-sector lists.

separation penalties

Separation penalties are applied to the assignment restrictions
in separation lists to decrease the risk of assigning the same or
adjacent frequencies to carrier which are on the same site, in
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the same sector, or in the same separation list. They are applied
when the optimizer elects to assign the same frequency to two
of these carriers, or frequencies which are different but closer
together than their separation requirement allows (see
co-frequency and adjacent frequencies). Separation penalties
can be applied at both list and layer levels to both co- and
adjacent frequencies, and the sum of the respective list and
layer penalties gives the total separation penalty for the
assignment restriction. At layer level for separation lists, you
can define different separation penalties depending on whether
the carrier is interfered or interfering.

separation penalties from statistics

Separation penalties from statistics are assignment restrictions
that are supplemented with statistics describing the importance
of the assignment restriction. These statistics might for instance
describe the amount of traffic that would be interfered if the
assignment restriction were violated. Separation penalties are
derived from these statistics by modifying the statistics with
scaling, distribution or thresholds. These operations can be
applied at both list and layer levels to both co-frequency and
adjacent frequencies, and the sum of the respective list and
layer penalties gives the total separation penalty for assignment
restriction. At layer level for separation lists, you can modify the
statistics differently depending on whether the carrier is
interfered or interfering.

separation requirement

The required frequency separation to avoid quality problems in
the network. You define separation requirements in the co-site,
co-sector and all separation list branches in the tree view, and
you can define them at both list and layer level. At layer level for
separation lists, you can define different separation
requirements for the same layer, depending on whether the
carriers are interfered or interfering.

Serving sector, serving carrier

The sector or carrier serving a mobile terminal.

set

A set is a pre-defined set of frequencies to be assigned to a
group of carriers that have been grouped together in the carrier
group category. Sets are pre-defined in the sets form under
Spectrum/Frequencies.
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settings

A subset of the command line parameter which can be accessed
from the settings menu available from the top of the CellOpt
AFP main window.

site

The physical location of one or more sectors.

spectrum

A branch of the tree viewwhich allows you to see and set
globally available frequencies and color code as well as illegal
frequencies.

subset

A subset is a pre-defined set of frequencies to be assigned to a
group of carriers that have been grouped together in the carrier
group category. Subsets are pre-defined in the sets form under
Spectrum/Frequencies.

synthesizer hopping carrier

A carrier marked in the hopping group category with either
synth sector x or synth site x, where x is either 1 or 2, is
synthesizer hopping. Mobile Allocation Lists, Hopping Sequence
Numbers and Mobile Allocation Index Offset are assigned to
synthesizer hopping carriers by CellOpt AFP.

synth sector

A layer within the hopping group category specifying that a
carriers is synthesizer hopping. All carriers within the same
sector marked as synth sector X, where x is either 1 or 2, are
hopping with the same Mobile Allocation List and the same
Hopping Sequence Number.

synth site

A layer within the hopping group category specifying that a
carriers is synthesizer hopping. All carriers within the same site
marked as synth site x, where x is either 1 or 2, are hopping
with the same Mobile Allocation List and the same Hopping
Sequence Number.
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TCH

Traffic CHannel. See traffic carrier.

threshold penalties

A threshold penalties are awarded to an assignment restrictions
if their existing separation penalties exceed a user-defined
value (see absolute threshold and relative threshold). The use of
thresholds makes it less likely to have interference peaks as
interference is more evenly distributed in the network. You can
discriminate between co-penalty and adjacent penalty when
applying the penalties.

traffic carrier

A carrier for transmissions of the customer’s speech or data,
rather than for switching and frequency control within the
network, which is transmitted on control carrier. A TCH is an
example of a traffic carrier.

traffic served

A measure of the volume of traffic in Erlangs served by a sector
or other part of a network.

tree view

An expandable (and collapsible) hierarchical view of the model
network which acts as an overview of the network and as a set
of routes to forms, so you can see and adjust the fine detail of
the model.

unassigned layer

When you create a category, every carrier in the network is
given Unassigned as its default layer within that category. You
may assign penalties or modify statistics even for the carriers in
the Unassigned layer.
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Revision Sheet

This is the CellOpt AFP User Guide for version 2.5 of the
software.

If replacement manual pages are issued in future, they will be
listed on a new revision sheet, which will carry the version
numbers of both the software and the Guide. The new sheet will
also tell you which out-of-date pages to remove.

Once you have made the changes, you should replace this
revision sheet with the new one. Any subsequent revision sheets
will summarize all the changes which should have been made
since the original issue of the Guide.
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