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SYSTEM AND METHOD FOR GATHERING DATA FROM WIRELESS

COMMUNICATIONS NETWORKS

Inventors: Tom Frangione, Mark Heidohrn, John Oyler, Alan Peyrat

RELATED U.S. APPLICATION DATA

Continuation-in-part of Ser. No. USSN 09/271,105, March 17, 1999.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to data gathering systems and, in particular, to
systems and related methods for simultaneously gathering data from multiple wireless

communication networks.

2. Description of the Related Art

The basic structure and operation of wireless communication networks, including
cellular, paging, wireless local loop, and satellite communication networks are well known.
A typical cellular communication network essentially consists of a plurality of mobile
subscriber units (MSUs), a plurality of cell sites with base station equipment, a plurality of
base station controllers (BSCs), which may be associated with each base station, or may be
centralized to provide control for a plurality of base stations, a mobile telephone switching
office (MTSO or Mobile Switching Center (MSC)) and various local or networked
databases which may include a home location register (HLR), visitor location register

(VLR), authentication center (AuC) and equipment identity register (EIR).
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A typical cellular communication network is characterized by the concepts of
frequency reuse and handoff. In some cellular systems, a frequency is reused at many sites
which are geographically separated from each other by a distance sufficient to ensure that
the interference from other sites utilizing the same frequency is low enough to permit a
quality signal from the primary serving site. Handoffs are the process of changing the
serving site as a subscriber moves from the primary service area of one site to that of

another.

Ordinarily, cellular systems are initially designed with a set of cell sites that provide
partial overlapping RF coverage over a market area of interest. In order to provide
increased capacity, additional cell sites are constructed between the initial cell sites. The
coverage area of each cell site is reduced through a combination of antenna system design
and transmitter power reduction in order to provide limited overlap of individual coverage
areas while maintaining contiguous coverage. In some cellular systems, capacity within
each cell is limited by the available spectrum and the number of frequency assignments that
can be assigned for that cell without violating the interference constraints of the common
air interface standard employed for the network. Capacity can also be reused through the
use of “sectored” sites, in which a single site is equipped with antenna systems and
transceivers to permit multiple cells to be created from a single site. A common sectoring
approach utilizes three sectors per site, each providing primary coverage in a different
120°-wide sector around the site, while partially overlapping with the other two sectors.
Common frequency reuse patterns range from a reuse pattern of twenty-one, in which the
frequency assignments are reused over a pattern of seven tri-sectored sites in Frequency

Division Multiple Access (FDMA) systems, to reuse patterns of one, in which the same
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frequency assignment is reused in every cell in Code Division Multiple Access (CDMA)

systems.

There are various common air interface (CAI) standards that are used in the radio
communications link between the MSU and the cell site. The earliest type in common use
is known as Frequency Division Multiple Access (FDMA), in which each communications
channel consists of a single narrowband carrier, generally employing analog frequency
modulation. Digital systems generally provide multiple communications channels within a
single frequency assignment. In Time Division Multiple Access (TDMA) systems, a
carrier is modulated with a binary signal, with channels cyclically assigned to unique
timeslots. The number of channels available for a carrier frequency assignment varies with
the particular TDMA standard, typically ranging from three to eight with current full rate
vocoders. Another type of digital modulation in common use, Code Division Multiple
Access (CDMA), typically differentiates up to sixty-four spread spectrum modulation

channels using orthogonal spreading codes within a single wideband frequency assignment.

Channels that are transmitted from the base stations and received by MSUs are
known as forward channels, while those that are transmitted from the MSU and received by
the base station are known as reverse channels. Channels are further differentiated by their_
function. Those that are generally used for signaling between the MSU and the base station
are known as control channels, while those that are generally used to carry voice or data
signals are known as traffic channels. Generally, some limited forms of signaling are
available when a call is in progress on a traffic channel to permit control of the call in

progress or to support system requirements such as handoffs.
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In certain cellular systems, when an MSU is in an idle mode, it may select a forward
control channel (FCC) to monitor for signaling information. If the MSU is required to
transmit information to the base station, it will do so on a corresponding reverse control
channel (RCC). The protocols for the various common air interfaces determine which
FCC-RCC pair is to be used. FCCs are used to send two types of messages. Overhead
messages provide information to all MSU units monitoring the channel, and may include
system and cell site identifiers, and information regarding the system configuration (e.g.
neighbor lists). The FCC also provides information for specific users, including pages
and short data messages. Absent any means of determining which cell is being monitored
by a particular MSU, such messages would need to be broadcast over all the FCCs of all
cells within a network in order to ensure that the MSU receives the message. This is
practical in smaller systems, but in systems with more than a few tens of thousands of
subscribers, it is desirable to subdivide the network into location areas (LAs) in order to
avoid exceeding the data throughput capacity of the FCC. Subscriber messages can then be
broadcast through the FCC of all the cells in the LA in which the MSU is monitoring a

FCC.

Cellular systems ordinarily use a process known as registration in order to
determine which LA serves a MSU. Generally, when an MSU is first turned on, it will
initially monitor the strongest available FCC. It will then register in accordance with
information contained within the FCC overhead data. This is accomplished by exchanging
prescribed messages, including the subscriber identity, over the FCC-RCC pair. The VLR
stores the information regarding the most current LA is then stored in the system VLR and
the MSU. If the MSU later determines that the LA identifier included in the FCC no longer

matches the data it has stored, it will initiate a location update that will repeat the

4
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registration process with the new LA identifier. Re-registration may also occur in response
to system requests. In systems in which LAs are utilized, subscriber messages are initially
sent only to cells within the system which correspond to the LA information for the MSU

that is stored in the VLR.

Generally, when a call is made to a registered MSU, the network sends a page from
the base station to the MSU by broadcasting a paging message on the FCC of the cells
within the LA. If received, the MSU responds by sending its identifying information once
again to the network along with a message confirming that it received the page. The
network then sends a traffic channel assignment to the MSU on the forward control

channel.

Ordinarily, when an MSU originates a call, the MSU initiates a signaling sequence
which includes its identity and the called number using the RCC that corresponds to the
monitored FCC. After verifying that the MSU corresponds to a valid subscriber record, the

MSU is assigned to a traffic channel and the MTSO completes the call to the called

number.

For a given geographic area, there are typically several competing service providers
operating wireless communication networks. Each will have certain licensed frequency
assignments, or bands of licensed frequencies, that it is permitted to use within its network.
Each will have a common air interface, generally an industry standard, but occasionally a
proprietary system developed by a particular vendor and not subjected to an industry

standards process.

In the past, equipment has been developed to test the operation of, and characterize

the quality of, the individual networks. Test equipment has been developed that allow the

5
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simultaneous testing of multiple networks at a single location. When coupled with
navigation and data recording and analysis capabilities, they permit characterizing the
comparative quality of various networks over a given set of geographical points, one
location at a time (generally referred to as a drive route, since the test equipment is

ordinarily installed in a vehicle and driven throughout a market area.)

However, such equipment typically is limited to gathering information from the
portions of the networks that are in the vicinity of the test equipment. In major cellular
system market area, this may mean the equipment is limited to gathering information from
a small subset of the active cells at any given moment in time. In addition, since a purpose
of the equipment is to test the operation and the quality of the wireless communication
networks, the data processing capabilities of such equipment generally are not designed to
gather data to make market share, usage comparisons, or user profiles for the different

wireless communication networks.

Current methods of gathering information about subjects such as market share,
usage, and user profile data often have been limited to telephone surveys, generally
conducted by telemarketing research firms. This type of information is critical to wireless
communications operators, who may expend significant resources on advertising and
promotions to attract customers and need metrics to judge the effectiveness of these
expenditures. But the accuracy and reliability of such telephone surveys sometimes is
limited as they provide only anecdotal data and may use an insufficient statistical sample.
Furthermore, in some cases these methods result in unsolicited charges to wireless
customers. As a result, there has been a need for more comprehensive data gathering
systems and related methods for gathering marketing information about wireless

communication networks.
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SUMMARY OF THE INVENTION

The present invention encompasses data gathering systems and related methods for
gathering data from wireless communication networks. For a given geographic area, there
may be several service providers operating wireless communication networks utilizing
various types of common air interface standards. One data gathering system in accordance
with the invention gathers data from each wireless communication network simultaneously.
The system comprises a plurality of data gathering nodes deployed in a sampling network,
and a control center that provides management of the data collection processes of each
node, data collection from each of the nodes, error detection, management of the collected

data, and overall administration of the network.

A data gathering node may comprise multiple receivers, a minimum of one for each
wireless communication network. Each receiver employs a sampling algorithm to gather
data from cell sites surrounding the data gathering node. The data gathered from each data

gathering node is periodically sent to a control center. where it is stored.

Later, a data mining application may be run on the gathered data to generate

marketing and usage information for each of the wireless communication networks.

The present invention is explained in more detail below with reference to the

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an illustrative block diagram of a data gathering system for wireless
communication networks in accordance with a presently preferred embodiment of the

invention.
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Figure 2 is a representation of a cell layout of a wireless communication network

and shows the placement of data gathering nodes like the one in Figure 4.

Figure 3 is a representation of a group of cell sites comprising a cell group from

which a data gathering node of Figure 4 samples to gather data.

Figure 4 is a block diagram of the presently preferred embodiment of one of the

data gathering nodes of the system of Figure 1.
Figure 5 is a representation of storage of the gathered data in a relational database.
Figure 6 is a sample excerpt of a baselining period data file.

Figure 7 is a sample excerpt of a data file from which marketing and usage

characterization information is to be generated.

Figure 8 is a comparison between actual subscribers and measured subscribers used

in calculating the subscriber share gross-up coefficient.

Figure 9 is a sort of the data found in Figure 7 to count the number of measured

subscribers.

Figure 10 shows the calculation of the subscriber share gross-up coefficients and the

market share percentage of each wireless communication network.
Figure 11 is a sample report containing information on subscriber share.

Figure 12 is a sample excerpt of a second data file from which marketing and usage

characterization information is to be generated.
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Figure 13 is a comparison of different subscribers between the data file shown in

Figure 7 and a second data file shown in Figure 12 used to determine new and churning

subscribers.

Figure 14 shows the calculation of the new subscriber gross-up coefficients and the

market share percentage of new subscribers for each wireless communication network.

Figure 15 shows the calculation of the churning subscriber gross-up coefficients and

the market share percentage of churning subscribers for each wireless communication

network.
Figure 16 is a sample report containing information on new subscribers.
Figure 17 is a sample report containing information on churning subscribers.

Figure 18 is a comparison of actual roamers to roamers measured during a baseline

period used to calculate the roamer gross-up coefficient.
Figure 19 is a data sort of the data file of Figure 7 counting the number of roamers.

Figure 20 shows the calculation of the roamer gross-up coefficient and the share of

roamers for each wireless communication network.
Figure 21 is a sample report containing information on roamer share.

Figure 22 is a comparison of actual calls and measured calls during a baseline

period used to calculate the call share gross-up coefficient.

Figure 23 is a data sort of the file in Figure 7 counting the number of traffic channel

assignments made for each wireless communication network.
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Figure 24 shows the calculation of the call share gross-up coefficient and the call

share for each wireless communication network.

Figure 25 is a sample report containing information on call share.

Figure 26 is a sample excerpt of a data file from which base subscriber profiling

5 information is to be generated.

Figure 27 is a data sort of the file shown in Figure 26 to identify the number of

traffic channel assignments made to different subscribers.

Figure 28 is a data sort of the file shown in Figure 27 arranging subscribers by

number of traffic channel assignments.

10 Figure 29 is a data sort of the file shown in Figure 28 dividing the data into quartiles
and counting the number of subscribers for each wireless communication network in each

quartile.

Figure 30 shows the calculation of market share of base subscribers for each

wireless communication network in each quartile.

15 Figures 31 and 32 are sample excerpts of data files from which new and churning

subscriber profiling information is to be generated.

Figure 33 is a data sort of the files shown in Figures 31 and 32 identifying new and

churning subscribers.

Figure 34 is a data sort of the file in Figure 31 counting the number of traffic

20 channel assignments made to new subscribers.

10
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Figure 35 is a data sort of Figure 34 arranging subscribers by number of traffic

channel assignments.

Figure 36 is a data sort of the file shown in Figure 35 dividing the data into quartiles
and counting the number of new subscribers for each wireless communication network in

each quartile.

Figure 37 shows the calculation of market share of new subscribers for each

wireless communication network for each quartile.

Figure 38 shows a data sort of Figure 31 counting the number of traffic channel

assignments made to churning subscribers.

Figure 39 is a data sort of Figure 38 arranging churning subscribers by the number

of traffic channel assignments made.

Figure 40 is a data sort of the file shown in Figure 39 dividing the data into quartiles
and counting the number of churning subscribers for each wireless communication network

in each quartile.

Figure 41 shows the calculation of market share of churning subscribers for each

wireless communication network for each quartile.

Figure 42 is a sample excerpt of a data file from which peak and non-peak call share

information is to be generated.

Figure 43 is a comparison between actual calls and measured calls during a baseline

period used to calculate the peak/non-peak call share gross-up coefficient.

11
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Figure 44 is a data sort of the file in Figure 42 counting the number of traffic
channel assignments made during peak and non-peak hours for each wireless

communication network.

Figure 45 shows the calculation of the peak/non-peak gross-up coefficient and the

peak and non-peak call share for each wireless communication network.

Figure 46 is a sample excerpt of a data file from which incoming and outgoing call

information is to be generated.

Figure 47 is a data sort of the file in Figure 46 identifying traffic channel

assignments and pages for each wireless communication network.

Figure 48 shows the processing of the file shown in Figure 48 to identify and count

incoming and outgoing calls.

Figure 49 shows the calculation of the ingoing/outgoing call share gross-up
coefficient and the incoming and outgoing call share for each wireless communication

network.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention encompasses data gathering systems and related methods for
gathering data from wireless communication networks. The following description is
presented to enable any person skilled in the art to make and use the invention, and is
provided in the context of a particular application and its requirements. Various
modifications to the preferred embodiment will be readily apparent to those skilled in the
art, and the generic principles defined herein may be applied to other embodiments and

applications without departing from the spirit and scope of the invention. Thus, the present
12
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invention is not intended to be limited to the embodiment shown, but is to be accorded the

widest scope consistent with the principles and features disclosed herein.

A block diagram of a presently preferred embodiment of a data gathering system for
wireless communication networks is shown in Figure 1. In a presently preferred
embodiment of the invention, the data gathering system comprises N data gathering nodes
(110) placed at various locations in a geographic area served by wireless communication
networks, where N is an integer greater than one and represents the number of data
gathering nodes used to gather data from cell sites in the wireless communication networks.

Each data gathering node is coupled to a control center (120).

Referring to Figure 2, a sample wireless communication network is represented by a
distribution of cell sites (210) throughout a geographic area. The density of all sites (210)
is greater in areas of high wireless communication traffic. The placement of each data
gathering node (220) is dependent on the cell layouts of the wireless communication
networks. A survey may be conducted prior to selecting monitoring locations in order to
provide useful information regarding the density of cell sites (210) and the approximate
areas the cell sites serve. Data gathering nodes (220) are placed in locations that permit
each data gathering node to monitor an approximately equal number of cell sites (210) in
each network and, in aggregate, maximize the number of cell sites (210) of each network
that are monitored. Typically, in areas with greater cell densities, data gathering nodes
(220) are spaced more closely together and locations are selected which have a smaller arca

in which they can effectively monitor cell sites.

Typically, cells within a wireless communication network are associated with

location areas (230) which are defined by the network operator. In the preferred

13
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embodiment, at least one data gathering node (220) is placed within each location area
(230) of each wireless communication network to “sample” or gather data from the group
of cell sites surrounding the data gathering node (a “cell group”). Data gathering nodes
(220), either transportable or fixed, may also be deployed within each location area (230) to
gather data from additional cell sites (210) depending on the quantity and density of cell
sites (210) within a particular location area (230) in order to gain sufficient samples of

subscriber messages.

Factors affecting the cell sites (210) from which a data gathering node can gather
data include the physical environment of the node (particularly its height above the local
terrain and the physical structures in the immediate vicinity of its antenna network), the
relative locations and orientations of the local cell site antennas, the transmit power of the
cells, and the terrain and morphology between the node and cell locations. The data
gathering nodes (220) that are initially placed based on the cell layouts and location areas
are meant to remain fixed for an extended period of time, although some initial adjustment
may be necessary to optimize the gathering of data from the most number of cell sites (210)
by each data gathering node from each wireless communication network. Periodic
adjustments may be required in response to ongoing changes in the monitored networks.
When the data gathering nodes (220) are initially placed, particular attention is paid to
ensure that data is gathered from all cell sites in high usage areas such as business centers,

high traffic areas, or airports and bridges.

As shown in Figure 4, each node may have multiple receivers, each configured to
monitor control channels of base stations of one of multiple cellular networks. Prior to
performing monitoring operations, each receiver is programmed to undertake an

initialization process in which it scans all of the appropriate control channels of the wireless
14
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communication network that it is monitoring. The local processor will create and maintain
a record of all readable contro! channels, their corresponding cell identifiers (or other
information that may permit distinguishing the control channel of once cell site from that of
another), location area identifiers, and the approximate received signal strength of each.
This information will be uploaded to the control center (120), which then determines which

data gathering nodes (220) are responsible for monitoring which cell sites (210).

The control center will develop a set of sampling plans based upon the system
configuration data. In the preferred embodiment, groups of cells for each network will be
designated as within the sampling plan of a data gathering node based upon the following
objectives and constraints: (1) all cells within a group will be within the same location area,
(2) the number of cells in each group will be the same, (3) the levels of subscriber messages
will be the same in each group, (4) the signal levels from each cell within the group will
exceed a designated CAl-dependent threshold, and (5) the sampling plan will be consistent
with the configuration of the data gathering node. The development of the sampling plan
may be performed manually, or may be accomplished automatically using an optimization
program or process that provides a optimal solution using assigned weighting factors for
each objectives, while maintaining location area and data gathering node configuration

constraints.

Figure 3 shows a grouping of cell sites of one cellular system surrounding a data
gathering node (310) that is monitored by one of the receivers of node (310) in accordance
with a presently preferred embodiment of the invention. Although a cell group for only one
wireless communication network is shown, each data gathering node will sample from cell
groups for each wireless communication network in a similar manner. The data gathering

node (310) samples signals transmitted from a base station in cell site (320) for a time
15
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period, and then samples signals transmitted from the base station in cell site (330) for a
time period, followed by cell site (340), cell site (350), cell site (360), cell site (370), and
finally cell site (380). The data gathering node (310) samples signals from base stations

belonging to each wireless communication network.

Once all of the cell sites of a cellular system that are associated with the data
gathering node have been sampled, the sampling process is then repeated again starting
with cell site (320). The data gathering node monitors signals transmitted from the base
station in a new cell by switching to the corresponding channel assignment of the base
station in the new cell. In the preferred embodiment, a data gathering node will gather data
from several seconds to several minutes from each cell in the cell group (230). The time
periods may be uniform for each cell, or may be weighted based upon historical rates of
subscriber messages monitored from each cell site. Other factors affecting the sampling
period include the wireless communication network from which data is being gathered, and
the strength at the data gathering node of the signal from the cell being monitored. In an
alternative embodiment, each data gathering node does not sample each cell in the group of

cell sites, but rather only a single cell site.

Referring to Figure 4, a block diagram of the presently preferred embodiment of the
data gathering node of the system of Figure 1 is shown. Each data gathering node
comprises an antenna network (410) that comprises one or more antennas and an RF
distribution network connecting the antenna(s) to the receivers (420), P receivers (420),
where P is an integer greater than one and represents the number of forward control
channels from which data is to be gathered, a local processor with capabilities similar to a
personal computer (440), a local storage device such as a hard drive (445), and a modem

(450). Currently there typically are between six and eight wireless communication
16
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networks in each major market. Some common air interface standards utilize more than
one forward control cannel in a cell site, thus requiring more than one receiver per wireless

communication network.

The antenna network (410) is coupled to each receiver (420) for signal reception,
and each receiver (420) includes a corresponding controller (430). The combination of
receivers at each data gathering node (110) is capable of receiving and decoding traffic
from any common air interface standard on which a particular service provider may be
operating, including N/AMPS (Narrowband/Advanced Mobile Phone Service), TDMA
(Time Division Multiple Access), CDMA (Code Division Multiple Access), GSM (Global
System for Mobile telephones), and iDEN in the cellular, SMR and PCS frequency bands.
Each receiver (420) is coupled to the local processor (440). Each controller (430) allows
the local processor (440) to control its corresponding receiver (420) functions, such as
channel selection, decode mode, and cell sampling patterns. Each receiver is capable of
receiving a forward control channel (FCC), forward traffic channel (FTC), reverse control
channel (RCC), and reverse traffic channel (RTC) signals of a cellular communication
network, determining the approximate received signal strength for the channel, and either

decoding the signaling data or determining the presence of traffic.

It is the task of the receivers to process the incoming radio signals into useful
information by demodulating the signals and decoding the raw data into useful information
according to the particular cellular communication standard being used. In the presently
preferred embodiment, each receiver (420) monitors the forward control channels of a
different wireless communication network, observing all messages broadcast by the base
station sent to all MSUs in the cell site associated with the service provider of interest.

Different receivers can be configured to receive information compliant with N/AMPS
17
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(Narrowband/Advanced Mobile Phone Service), TDMA (Time Division Multiple Access),
CDMA (Code Division Multiple Access), GSM (Global System for Mobile telephones),
and iDEN in the cellular, SMR and PCS frequency bands. In alternative embodiments,
each receiver (420) may monitor a reverse control channel, forward traffic channel, or
reverse traffic channel of a different wireless communication network. Messages decoded
from the reverse control channel can be processed to generate subscriber calling pattern

information as well as subscriber identity information, as further described below.

Demodulation and decoding of the forward control channel signal yields the
messages transmitted over the forward control channel, as well as filler data, repeated
messages, and checksum data. Filler data, repeated messages, and checksum data are
generally filtered out and discarded by the receiver to facilitate data handling, leaving only
formatted messages. In the presently preferred embodiment, each receiver (420) selects the
following messages to save and discards all other messages: (1) certain overhead messages
that provide system and cell site identification, network quality information (e.g. busy/idle
bit), and registration instructions, (2) Registration Confirmations, which include the
subscriber MIN being confirmed, time of day and date of the confirmation, base station
identification, and frequency/carrier identifier, (3) Pages, which include the subscriber MIN
being paged, and (4) Traffic channel assignments, which include the subscriber MIN for

which a channel is being assigned.

The filtered messages are then sent to the local processor (440) which records the
time of receipt of each message. The local processor (440) is comparable in capabilities to
a desktop personal computer. The local processor (440) is equipped with a fault tolerant
power supply of sufficient dimension and capabilities to assure immunity to short duration

power interruptions and the ability to shut down and restart in the event of a prolonged
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power outage. The local processor (440), based upon data processing commands received
from the control center (120), may further filter messages. Messages are accumulated in
temporary memory (RAM) in block files associated with the forward control channels
associated with each receiver. Certain fields in the messages, such as portions of the
subscriber MIN, are encrypted into unique subscriber identifier numbers that correlate to a
specific subscriber using standard public/private key algorithms such as DES or MDS.
Portions of the MIN corresponding to the area code are not encrypted into the unique
subscriber identifier in order to gather data on roamers. Each data gathering node (110)
will use the same public key to encrypt the MIN to simplify key management. The
corresponding private key is held in escrow, and is unavailable to be used to decrypt the

unique subscriber identifiers, thus protecting the privacy of subscribers. In an alternative

embodiment, subscriber MINS are encrypted into unique subscriber identifiers at the

receivers (440) rather than the local processor (440). At no time is an unencrypted MIN

stored on a permanent media vulnerable to security breaches.

On a periodic basis, or whenever the forward control channel monitoring
assignment is changed, the block file associated with the forward control channel is closed,
compressed using a standard compression format such as ZIP to minimize storage and
transmission requirements, and sent to a local storage device (445) such as a hard drive
where it is appended to a file corresponding to its associated wireless communication
network. A new block file is created which corresponds to the next block time period and

forward control channel.

Alternatives exist to using MINs to generate unique subscriber identifiers. In one
alternative embodiment, each receiver (420) monitors the reverse control channel as well as

the forward control channel. Demodulation and decoding of the reverse control channel
19



10

15

20

WO 00/56098 PCT/US00/06652
signal yields a message corresponding to the ESN of the MSU. In this alternative
embodiment, the ESN is encrypted to produce a unique subscriber identifier rather than the
MIN gathered from the forward control channel. In another alternative embodiment, the
unique RF wave pattern (RF fingerprint) transmitted by each MSU on the reverse control
channel is used to assign a different unique subscriber identifier to each RF fingerprint. In
these alternative embodiments, the messages pertaining to the MINs gathered from the
forward control channel are filtered out with the extraneous information rather than

encrypted.

On a scheduled basis, all files are closed and prepared for uploading to the control
center (120). A file header is created for each wireless communication network file that
summarizes the statistics of the corresponding file, including peg counts for each type of
message recorded and a summary of any apparent alarm conditions or system outages
detected during the reporting period. The control center (120) initiates a dialup routine to
connect with the local processor (440), which sends the data file containing data gathered
since the previous dialup. Alternatively, the local processor (440) may initiate the
communications session based upon previously downloaded instructions and schedules
from the control center (120). In alternative embodiments, the connection between the
control center (120) and the local processor (440) can be made via the internet, an RF link,

or a wide area network.

The control center (120) may also initiate a dialup routine to connect with the local
processor (440) at other times to transmit any revised settings for the receivers to the local
processor (440), such as frequency selection or sampling patterns. The local processor
(440) will then transmit changes to the controller (430) at each receiver (420). In the

preferred embodiment, the control center (120) initiates a dialup routine once a day, at
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which time the local processor (440) sends the data file containing data gathered since the
previous dialup and the control center (120) transmits any revised settings for the receivers
to the local processor (440). In the preferred embodiment, the dialup linkage occurs
landline via a standard telephone modem (450), but in an alternative embodiment the dialup

linkage may be wireless.

At the control center (120), each data file received from a data gathering node is
decompressed and the data file is error checked to ensure data integrity. This includes
examining the timestamps of the first and last event in the data file and confirming that the
data file is composed of data gathered during the expected time period since the previous
data upload. Second, messages are sampled from the data file and compared to the
messages in the corresponding positions in the previous day’s data to confirm that the
messages are not identical to the previous day’s data. In an alternative embodiment,
instead of error checking the data file against only the prior day’s data file, the data file can
be error checked against several previous days of data collected to ensure that new data has
been collected. In the preferred embodiment, the first message, last message, and eight
messages at equal intervals between the first and last messages are sampled, for a total of

ten sampled messages.

The data file is also checked to ensure that receivers have been functioning properly
and gathering data throughout the collection period. Data files collected from previous
collection periods are used to generate a normal range of occurrences for each type of
message over a given collection period. After the data file is downloaded, the control
center (120) counts the number of occurrences of each type of message and ensures that the

numbers fall within the expected normal range of each type of message.
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After the uploaded data files from all the data gathering nodes (110) have been error
checked, they are processed to generate a single file of messages. Since data is gathered
from multiple data gathering nodes simultaneously, there may be undesired duplicate
entries for the same event. This is particularly the case when multiple data gathering nodes
are monitoring cells within the same location area. Since, for the purposes of the presently
preferred embodiment, the desired data is that a particular MSU received a page at a
particular time, redundant page signals attempting to locate the MSU are undesirable and
eliminated. The elimination of redundant pages significantly reduces both the space
required to store the gathered data and the query time required when aggregating and

analyzing the data.

To eliminate redundant pages, the control center (120) sorts through all of the data
files received from each data gathering node (110) and identifies pages to the same
subscriber that were received at different data gathering nodes (110) within a pre-
determined window of time and selects the page with the earliest time stamp. The control
center (120) then eliminates all other pages to the same subscriber within the pre-
determined window of time. The pre-determined window of time may vary depending on
the wireless communication network standard from which the data is gathered, and may be

refined from time to time based on prior data that has been gathered.

Once the data files from each data gathering node (110) are processed into a single
file of overhead messages, pages, traffic channel assignments, and registration events, this
file is processed for storage in a relational database at the control center (120). A
representation of the storage format for gathered data is shown in Figure 5. A
userinformation table (510) is created for each event containing fields on the event date and

time, area code of the subscriber, cell site location, event type, market frequency band, and
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carrier. Information pertaining to the event type, cell site location, market, frequency band,
and carrier fields is represented in the userinformation table (510) by an indexed numerical
value, with a corresponding relational table for cross-referencing each indexed numerical

value with a text description of its meaning.

Each type of event is designated an index value in the userinformation table (510),
with a related eventType table (520) cross-referencing the index value with the type of
event (page, traffic channel assignment, registrations). Similarly, the cell site location of
the event is designated an index value, with a relational cellinformation table (530) cross-

referencing the index value with a text description of the cell site locations.

Market, carrier, and frequency band information is allocated a single field in the
userinformation table (510) and is designated a single index value. This index value is
designated by a marketFrequency table (540), which contains individual fields for market,
carrier, and frequency band information. The market is designated an index value in the
marketFrequency table (540), with a relational market table (550) cross-referencing each
index value with a text description of the corresponding market. Similarly, both the carrier
and frequency band are each designated an index value in the marketFrequency table (540),
with a relational Carrier table (550) and frequencyBand table (560) cross-referencing the

index values with a text description of the corresponding carrier and frequency band.

All new data files received from all data gathering nodes (110) are backed up and
archived on a regularly scheduled basis using the standard commercial features of a
database management system. Standard archiving procedures are used to back up to an
offline storage media such as magnetic tape or CD-ROM, which are then stored in a secure,

fireproof safe.
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A data mining application is run on the data file to aggregate and analyze the data to
produce summary tables and reports. The format of a sample table is shown in Figure 5. A
user table (570) identifies each unique subscriber identification number and keeps track of
the date the unique subscriber identification number first appeared and the date it last
appeared. The user table (570) is updated each time a new file is processed. In the
preferred embodiment, the data mining application is run at the control center (120). In an
alternative embodiment, the data mining application can access the control center remotely
to aggregate and analyze the data file stored at the control center (120). The data mining
application generates periodic reports (monthly in the preferred embodiment) containing
marketing and usage characterization information useful to wireless communication
network service providers, wireless equipment manufacturers, service retailers, consultants,
and financial institutions. Reports and gathered data can be provided through web-based
access (including real time displays of data being gathered), e-mail delivery, electronic data
delivery, or hard print. In the presently preferred embodiment, such information comprises
the share of subscribers relative to other wireless communication networks, the number of
new subscribers, the number of churning subscribers (subscribers who have dropped their
service), and the share of total calls made by subscribers of a wireless communication
network relative to subscribers of other wireless communication networks, the number and
share of roamers for each wireless communication network, profiling of the quality of new,”
existing, and churning subscribers for each wireless communication network based upon
the share of subscriber calls made, share of calls during peak and non-peak hours for each
wireless communication network, and share of incoming and outgoing calls for each

wireless communication network.
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In alternative embodiments, the data mining application may generate other types of
marketing and usage characterization information, such as subscriber usage characteristics
with respect to items such as number, time and location of calls made and received for each
service provider, and use the number of gross adds for a wireless communication network
following media advertising or special promotional pricing plans as a basis to track the
impact and effectiveness of such advertising or special promotions. It is recognized that
the data mining application can process the data files to generate many other types of

marketing and usage characterization information similar to those described herein.

Figures 6 and 7 are sample excerpts of information contained in the data files stored
at the control center (120) for illustration of how the data mining application generates
information on market share of subscribers for each wireless communication network, the
number and share of new subscribers and churning subscribers, the number and share of
roamers, and share of total calls made by subscribers. Only data for two wireless
communication networks is shown, but a complete file will have data for all wireless

communication networks.

Figure 6 represents excerpts of data files containing data taken during a baseline
period. This baseline period raw data is compared to actual data received from service
providers for the time period corresponding to the baseline period to determine how much
data was missed by the data gathering system. Figure 7 is a sample excerpt of a data file at
the control center (120) that the data mining application is to analyze to generate marketing

and usage characterization information.

The data mining application calculates the subscriber share for each wireless

communication network by first generating a subscriber share gross-up coefficient that
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accounts for data that is missed by the data gathering nQdes (120). The data mining
application sorts through the baselining period data and generates a list of different
subscriber identifiers that are contained in the baselining period data. These different
subscriber identifiers are compared to a list of actual subscriber identifiers generated from
information received from service providers to determine how many subscribers the data
gathering nodes missed. The comparison of these two lists is shown in Figure 8. Figure 10
shows one method for calculating the subscriber share gross-up coefficient for each
wireless communication network. The actual number of subscribers during the baseline
period is divided by the number of measured subscribers during the baseline period.
Alternatively, more comprehensive standard statistical methods can be used to calculate
gross-up coefficients. The data gathering nodes will miss subscriber identifiers because not
all of the cells in the wireless communication network are monitored simultaneously and
continuously. As a result, for example, an event may have started and ended in a cell
before being recorded. However, this base number of subscribers approximates the actual
number of subscribers because as the number of recorded events increases, the number of
unique subscriber identifier numbers grows asymptotically to the actual level. Although a
particular event may be missed, the more data that is recorded in the future, the more likely
future events involving the same unique subscriber identifiers may be recorded. Only one
record is required to identify that a subscriber is active. Where the data collection period is
a month, a sufficient number of events have been recorded to approach this asymptotic
level. These additional factors may be taken into account when generating the gross-up

coefficients for each wireless communication network.

To determine the share of subscribers for each wireless communication network, the

data mining application sorts the data file and counts the number of different subscriber
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identifiers for each wireless communication network. Figure 9 is the result of such a sort of
the file shown in Figure 7. The number of subscribers counted for each wireless
communication network is multiplied by the corresponding subscriber share gross-up
coefficient to generate an extrapolated number of subscribers for each wireless
communication network. The market share of each wireless communication network is
then generated by dividing the extrapolated number of subscribers for each wireless
communication network by the total number of extrapolated subscribers for all wireless
communication networks. Figure 10 shows the extrapolation of the number of subscribers
counted for each wireless communication network shown in Figure 9 and the calculation of
the subscriber share for each wireless communication network. A sample report containing

information on subscriber share over a monthly period is shown in Figure 11.

Figure 12 is a sample excerpt of data for a particular time period in which it is
desired to determine the number of new and churning subscribers since a prior collection
period. The data mining application calculates the number of new subscribers added by
over a particular time period by each wireless communication network by comparing a list
of unique subscriber identifiers of the particular time period to a list of unique subscriber
identifiers of a prior time period and counting the number of unique subscriber identifiers
that do not appear in the prior period. Similarly, the number of churning subscribers for
each wireless communication network who discontinued their service at the end of a prior
time period is calculated by comparing a list of the unique subscriber identifiers of the
particular time period to a list of unique subscriber identifiers of the prior time period and
counting the number of unique subscriber identifiers that appear in the prior time period,

but not the particular time period. Figure 13 shows this process for a list of unique
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subscriber identifiers sorted from a prior time period data file shown in Figure 7 and a list

of unique subscriber identifiers from the particular time period shown in Figure 12.

The number of new subscribers for each wireless communication network counted
in Figure 13 is multiplied by a corresponding new subscriber gross-up coefficient to
generate an extrapolated number of new subscribers for each wireless communication
network. The new subscriber gross-up coefficient can be calculated in many ways. In the
presently preferred embodiment, the subscriber share gross-up coefficient calculated
previously is used since the number of new subscribers missed by the data gathering nodes
is proportional to the number of subscribers missed. The share of new subscribers for each
wireless communication network is calculated by dividing the extrapolated number of new
subscribers for each wireless communication network by the total number of extrapolated
subscribers for all wireless communication networks. Figure 14 shows the extrapolation of
the number of new subscribers counted for each wireless communication network shown in
Figure 13 and the calculation of the new subscriber share for each wireless communication

network.

Identifying the new subscribers for each wireless communication network can also
be used to track subscribers who have left one service provider for another once Local
Number Portability is mandated in the year 2001. Under Local Number Portability,
subscribers can keep their MIN when switching from one service provider to another. To
identify a subscriber who switched from one service provider to another, for each new
subscriber, the data mining application sorts through the list of unique subscriber identifiers
for each other service provider to see if the new unique subscriber identifier appears
previously as a subscriber to a different service provider. If so, this subscriber is identified

as a subscriber who has switched from another service provider. In this manner,.the data
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mining application can generate reports on the number of subscribers who switched from
one service provider to another, and which service providers lost and gained subscribers

from which other service providers.

The ability to track new subscribers and new subscribers coming from other service
providers can also be used to quantify the effectiveness of media campaigns by service
providers, such as tracking the increase in subscribers per advertising dollar spent, relative
effectiveness of television, radio, and print medium advertisements, and effectiveness of

particular types of promotional plans, such as free air time or lack of roaming charges.

The same process for calculating share of new subscribers for each wireless
communication network is followed for calculating the share of churning subscribers
counted in Figure 13. Figure 15 shows the extrapolation of the number of churning
subscribers counted for each wireless communication network shown in Figure 13 and the
calculation of the churning subscriber share for each wireless communication network.
Figures 16 and 17 show sample reports containing information on new and churning

subscribers over a monthly period.

The data mining application calculates the roamer share for each wireless
communication network by first generating a roamer gross-up coefficient that accounts for
data that is missed by the data gathering nodes (120). The data mining application sorts
through the baseline period raw data shown in Figure 6 and generates a list of roamers by
identifying area codes outside the wireless communication network for which data is being
gathered. This list of roamers is compared to a list of actual roamers generated from
information received from service providers to determine how many roamers the data

gathering nodes missed. The comparison of these two lists is shown in Figure 18. A
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roamer gross-up coefficient is calculated by dividing the number of actual roamers by the
measured number of roamers. The calculation of the roamer gross-up coefficient from the

data in Figure 18 is shown in Figure 20.

The data mining application calculates the number and share of roamers over a
particular period for each wireless communication network by sorting the data file for the
particular period and counting the number of roamers. Figure 19 shows the result of such a
data sort of the data file shown in Figure 7. The number of roamers counted for each
wireless communication network is multiplied by the corresponding roamer gross-up
coefficient for each wireless communication network to generate an extrapolated number of
roamers for each wireless communication network. The share of roamers for each wireless
communication network is then generated by dividing the extrapolated number of
subscribers for each wireless communication network by the total number of extrapolated
roamers for all wireless communication networks. Figure 20 shows the extrapolation of the
number of roamers counted for each wireless communication network shown in Figure 19
and the calculation of the roamer share for each wireless communication network. A

sample report showing roamer activity over a monthly period is shown in Figure 21.

The data mining application calculates the call share for each wireless
communication network by first generating a call share gross-up factor that accounts for
data that is missed by the data gathering nodes (120). The data mining application sorts
through the baselining period raw data shown in Figure 6 and generates a list counting the
number of traffic channel assignments made, which correspond to subscriber calls. This
data sort is compared to a list of actual traffic channel assignments generated from data
received from service providers to determine how many calls the data gathering nodes

missed. The comparison of these two lists is shown in Figure 22. The call share gross-up
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coefficient is calculated by dividing the number of actual traffic channel assignments made

by the measured number of traffic channel assignments made.

The number of traffic channel assignments made for each wireless communication
network is multiplied by the corresponding call share gross-up coefficient for each wireless
communication network to generate an extrapolated number of traffic channel assignments
for each wireless communication network. The share of calls made for each wireless
communication network is generated by dividing the extrapolated number of traffic channel
assignments made for each wireless communication network by the total number of
extrapolated traffic channel assignments for all wireless communication networks. Figure
24 shows the extrapolation of the number of traffic channel assignments made for each
wireless communication network and the calculation of call share for each wireless
communication network. A sample report containing information on caller share over a

monthly period is shown in Figure 25.

The data mining application also processes the data files to generate information on
the quality of the base, new, and churning subscribers for each wireless communication
network based upon the number of calls each subscriber of each wireless communication
network makes. Since service provider revenues are directly tied to the number of calls
made, information regarding quality in addition to number of subscribers is highly
desirable. Figure 26 is a sample excerpt of a data file stored at the control center (120) for
illustration of how the data mining application generates information on the quality of base
subscribers for each wireless communication network. Only data for two wireless
communication networks is shown, but a complete file will have data for all wireless

communication network.
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The data mining application calculates the quality of base subscribers over a
particular period by sorting the data file for the particular period, identifying each different
subscriber for each wireless communication network, and counting the number of traffic
channel assignments made to each different subscriber. Figure 27 shows such a data sort of
the file excerpt shown in Figure 26. This data is further sorted by number of traffic channel
assignments to produce a list of subscribers with the highest number of traffic channel
assignments listed first and the subscribers with the lowest number of traffic channel
assignments listed last. Figure 28 shows such a data sort of the data found in Figure 27. In
the presently preferred embodiment, this list is divided into quartiles based on the number
of traffic channel assignments made. For each quartile, the number of subscribers for each
wireless communication network is counted. Figure 29 shows such a data sort of the data
found in Figure 28. For each quartile, the market share percentage of each wireless
communication network is calculated by dividing the number of subscribers for each
wireless communication network by the total number of subscribers for all wireless
communication networks in the quartile. Figure 30 shows sample market share

calculations for base subscribers for the data found in Figure 29.

Figures 31 and 32 are sample excerpts of data files stored at the control center (120)
for illustration of how the data mining application generates information on the quality of
new and churning subscribers of each wireless communication network. The data shown in
Figure 32 is taken at a particular time period later than Figure 31. The data mining
application first identifies which subscribers are new subscribers and which subscribers are
churning using a similar process to that described earlier when determining the number and
share of added and churning subscribers. The data mining application identifies the

number of new subscribers added by over a particular time period by each wireless
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communication network by comparing a list of unique subscriber identifiers of the
particular time period to a prior time period and counting the number of unique subscriber
identifiers that do not appear in the prior period. Similarly, the number of subscribers for
each wireless communication network who discontinued their service at the end of a prior
time period is approximated by comparing a list of the unique subscriber identifiers of the
particular time period to the prior time period and counting the number of unique

subscriber identifiers that appear in the prior time period, but not the present time period.

Sample data excerpted from a particular time period in which it is desired to
calculate the number of new and dropped subscribers is shown in Figure 32. The data
mining applications sorts through the raw data of Figure 32 and generates a list of different
subscriber identifiers for each wireless communication network. The data mining
application then sorts through the raw data of a prior time period, shown in Figure 31, and
generates a list of different subscribers for each wireless communication network. These
lists are compared to identify the new subscribers appearing in the particular time period
but not the prior time period and to identify the churning subscribers appearing in the prior
time period, but not the particular time period. The comparison of these two lists is shown

in Figure 33.

To calculate the quality of new subscribers for each wireless communication
network, the data mining application re-sorts the data in Figure 32, counting the number of
traffic channel assignments made to the new subscribers identified from the data in Figure
33 for each wireless communication network. The results of this data sort are shown in
Figure 34. This data is further sorted by number of traffic channel assignments to produce
a list of new subscribers with the highest number of traffic channel assignments listed first

and the new subscribers with the lowest number of traffic channel assignments listed last.
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Figure 35 shows such a data sort of the data found in Figure 34. In the presently preferred
embodiment, this list is divided into quartiles based on the number of traffic channel
assignments made. For each quartile, the number of new subscribers for each wireless
communication network is counted. Figure 36 shows such a data sort of the data found in
Figure 35. For each quartile, the market share percentage of new subscribers for each
wireless communication network is calculated by dividing the number of new subscribers
for each wireless communication network by the total number of new subscribers for all
wireless communication networks in the quartile. Figure 37 shows sample market share

percentage calculations for new subscribers for the data found in Figure 36.

To calculate the quality of churning subscribers for each wireless communication
network, the data mining application re-sorts the data in Figure 31, counting the number of
traffic channel assignments made to the churning subscribers identified from the data in
Figure 33 for each wireless communication network. The results of this data sort are
shown in Figure 38. This data is further sorted by number of traffic channel assignments to
produce a list of churning subscribers with the highest number of traffic channel
assignments listed first and the new subscribers with the lowest number of traffic channel
assignments listed last. Figure 39 shows such a data sort of the data found in Figure 38. In
the presently preferred embodiment, this list is divided into quartiles based on the number
of traffic channel assignments made. For each quartile, the number of churning subscribers
for each wireless communication network is counted. Figure 40 shows such a data sort of
the data found in Figure 39. For each quartile, the market share percentage of churning
subscribers for each wireless communication network is calculated by dividing the number
of churning subscribers for each wireless communication network by the total number of

churning subscribers for all wireless communication networks in the quartile. Figure 41
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shows sample market share percentage calculations for churning subscribers for the data

found in Figure 40.

The data mining épplication calculates the peak and non-peak call share for each
wireless communication network by first generating a peak/non-peak call share gross-up
factor that accounts for data that is missed by the data gathering nodes (120). This process
is the same as that performed in calculating the call share gross-up factor shown in Figure
24 since the proportion of calls missed during peak and non-peak periods is proportional to
the number of calls missed. The data mining application sorts through the baselining
period raw data shown in Figure 6 and generates a list counting the number of traffic
channel assignments made, which correspond to subscriber calls. This data sort is
compared to a list of actual traffic channel assignments generated from data received from
service providers to determine how many calls the data gathering nodes missed. The
comparison of these two lists is shown in Figure 43. The peak/non-peak call share gross-up
coefficient is calculated by dividing the number of actual traffic channel assignments made

by the measured number of traffic channel assignments made.

The number of traffic channel assignments made during peak and non-peak hours
for each wireless communication network is multiplied by the corresponding peak/non-
peak call share gross-up coefficient for each wireless communication network to generate
an extrapolated number of traffic channel assignments during peak and non-peak hours for
each wireless communication network. The share of calls made during peak and non-peak
hours for each wireless communication network is generated by dividing the extrapolated
number of peak and non-peak traffic channel assignments made for each wireless
communication network by the total number of extrapolated peak and non-peak traffic

channel assignments for all wireless communication networks. Figure 42 is a sample
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excerpt of a data file from which peak and non-peak call information is to be generated.
Figure 44 shows the data sort of Figure 42 counting the number of peak and non-peak
traffic channel assignments made for each wireless communication network. Peak hours
are defined to be between the hours of 07:00 and 19:00 whereas non-peak hours are defined
to be between the hours of 19:00 and 07:00. Figure 45 shows the extrapolation of the
number of traffic channel assignments made during peak and non-peak hours for each
wireless communication network and the calculation of peak and non-peak call share for
each wireless communication network. Also shown in Figure 45 is the calculation of peak
and non-peak call share for each wireless communication network excluding all roamer

calls.

The data mining application calculates the incoming and outgoing call share for
each wireless communication network by first generating an incoming/outgoing call share
gross-up coefficient that accounts for data that is missed by the data gathering nodes (120).
This incoming/outgoing call share gross-up coefficient is equal to the value of the call share

and peak/non-peak call share gross-up coefficient.

Figure 46 is a sample excerpt of a data file from which incoming and outgoing call
share information is to be generated. The data mining application sorts the data file shown
in Figure 46 and identifies the traffic channel assignments and pages for each wireless
communication network. To identify which traffic channel assignments are incoming calls
and which are outgoing calls, the data mining application sorts the file shown in Figure 47,
identifying which traffic channel assignments are immediately preceded within 2 to 4
seconds by a page to the same subscriber. These traffic channel assignments are classified
as incoming calls, and all other traffic channel assignments are classified as outgoing. Any

traffic channel assignments during the first three seconds of the file data gathering period
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are not considered because it is unknown whether there was a corresponding page to these
traffic channel assignments. The results of this data sort identifying incoming and outgoing

calls are shown in Figure 48.

The number of incoming and outgoing call traffic channel assignments made during
peak and non-peak hours for each wireless communication network is multiplied by the
corresponding incoming/outgoing call share gross-up coefficient for each wireless
communication network to generate an extrapolated number of incoming and outgoing call
traffic channel assignments for each wireless communication network. The share of
incoming and outgoing calls for each wireless communication network is generated by
dividing the extrapolated number of incoming and outgoing calls for each wireless
communication network by the total number of incoming and outgoing calls for all wireless
communication networks. Figure 49 shows the extrapolation of the number of incoming
and outgoing call traffic channel assignments for each wireless communication network
and the calculation of incoming and outgoing call share for each wireless communication
network. Also shown in Figure 49 is the calculation of incoming and outgoing call share

for each wireless communication network excluding all roamer calls.

In markets where a service provider operates both an analog wireless
communication network and a digital wireless communication network, dual mode cell
phones are often issued to subscribers which can operate on either the analog or digital
networks. When either an incoming call is received or outgoing call is made, the forward
control channel either assigns a digital or analog traffic channel, depending on network
capacity at the time of the call. Dual mode users can be identified from the gathered data
since traffic channel assignments for the same subscriber will be present in both the analog

and digital wireless communication networks for a service provider. The data mining
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application can determine the share of analog and digital traffic channel assignments made
to a subscriber by counting the number of analog and digital traffic channel assignments

made and dividing each by the total number of traffic channel assignments made.

The data gathered and the market share and usage characterization information
generated by the data mining application of the present invention has many practical
applications for wireless communication network service providers. The information
allows service providers to (1) tailor their sales and marketing expenditures toward this
customer base, (2) evaluate the success of pricing, promotions, and advertising programs
introduced within a market, (3) quantitatively compare themselves to competitors, and (4)
better understand the utilization patterns of the customer base within a region, such as at
new cell site locations. On a regional or national level, comparisons can be made between
competing service providers on a broader geographic basis encompassing several cities, or
to track usage in new PCS markets or high subscriber growth cities. The area code and first
three digits of subscriber MINS can be correlated to zip codes, thus allowing the number of
existing, churning, and new subscribers in each zip code of a region for each service
provider to be determined. This allows each service provider to identify areas in which
they are weak and where additional sales and marketing efforts are required. Population
demographics based on zip codes can be used to characterize and understand the
demographics of the subscribers for each service provider, thus enabling service providers

to design their sales and marketing efforts with particular demographic groups in mind.

If the public key of the private/public key pair used to encrypt the subscriber MINs
is provided to a service provider along with the unique subscriber identifiers for its own
customers, the service provider can decrypt the unique subscriber identifiers into subscriber

MINS. The data gathered by the present invention on a particular service provider can then
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be utilized by that service provider in a variety of ways. A service provider can compare
the gathered data to their internal records to verify proper billing and identify and track
fraud. The present invention can also be used by service providers in conducting
functionality tests of their systems, such as whether pages are being properly sent by a
network. The data gathered from the present information can also be used by service
providers to track individual subscriber usage patterns, such as time, day, and location of
calls. Individual subscriber usage can also be tracked over a period of time to provide a
profile and identify trends in usage. For example, usage can be tracked by season to
identify seasonal trends, or drastic changes in usage by a subscriber can be identified.
Tracking individual subscriber usage patterns allows service providers to identify or
generate pricing plans most appropriate for an individual subscriber, thereby enhancing

subscriber satisfaction and retention.

While the present invention has been particularly described with respect to the
illustrated embodiments, it will be appreciated that various alterations, modifications and
adaptations may be made based on the present disclosure, and are intended to be within the
scope of the present invention. While the invention has been described in connection with
what are presently considered to be the most practical and preferred embodiments, it is to
be understood that the present invention is not limited to the disclosed embodiment but, on
the contrary, is intended to cover various modifications and equivalent arrangements

included within the scope of the appended claims.
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CLAIMS

A system for gathering data from a plurality of wireless communication networks, said
system comprising:
a plurality of data gathering nodes, each data gathering node of said plurality of data

gathering nodes comprising;

an antenna system; and

a plurality of receivers tuned to gather data from the plurality of wireless
communication networks, each receiver of said plurality of receivers

coupled to said antenna; and

a control center coupled to said plurality of data gathering nodes, said control center

processing data received from said plurality of data gathering nodes.

The system of claim 1 wherein each data gathering node of said plurality of data
gathering nodes further comprises a local processor and storage device, coupled to said

plurality of receivers.

The system of claim 1 further comprising a network linkage coupled between said
plurality of receivers and said control center, said network linkage sending stored data

from said plurality of receivers to said control center.
The system of claim 3 wherein said network linkage comprises a modem.

The system of claim 1 wherein said plurality of receivers comprise N receivers, where
N is an integer greater than one and equal to the number of wireless communication
networks from which data is being gathered, and wherein each receiver at a data
gathering node gathers data from a wireless communication network that is different
from other wireless communication networks from which data is gathered by other

receivers of said data gathering node.
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6.

10.

11.

12.

The system of claim 1 wherein the control center further comprises a relational

database for storing data gathered by said plurality of data gathering nodes.

The system of claim 6 wherein said relational database utilizes event type, cell location,
market location, carrier location, and frequency band relational tables to cross-reference

index value meanings in a user information table for each event.

The system of claim 1 further comprising an offline storage media for archiving and

backup of the data gathered by said plurality of data gathering nodes.

The system of claim 1 further comprising a data mining application that processes the
data gathered by said plurality of data gathering nodes to produce marketing and usage
characterization information useful for wireless communication network service
providers to determine their relative strengths and weaknesses to other wireless

communication network service providers.

The system of claim 9 wherein said marketing and usage characterization information
produced comprises information on subscriber share, call share, number of new
subscribers, and number of churning subscribers for each wireless communication

network of the plurality of wireless communication networks.

The system of claim 1, wherein said control center transmits instructions modifying

receiver data gathering settings to each receiver of said plurality of receivers.

In a plurality of wireless communication networks, each wireless communication
network of said plurality of wireless communication networks comprising a layout of
cell sites divided into location areas that overlap the cell layout of each other wireless
communication network in a given geographic area, the system of claim 1 wherein:
at least one data gathering node of said plurality of data gathering nodes is placed in
a different location area of each wireless communication network of said plurality
of wireless communication networks allowing it to gather data from a group of cell

sites; and
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14.

15.

16.

17.

18.

each data gathering node gathers data for a time period from a first cell in a cell
group of each wireless communication network,- then gathers data for a time period
from a second cell in a cell group of each wireless communication network, and
then gathers data for a time period from each cell in a cell group of each wireless
communication network until data has been gathered for all cells in a cell group of

each wireless communication network.

. The system of claim 1 wherein said data gathering nodes are fixed, transportable, or a

combination of fixed and transportable.

The system of claim 1 wherein each receiver of said plurality of receivers encrypts
portions of the data gathered by each receiver of said plurality of receivers into unique

subscriber identifiers to protect subscriber identities.

The system of claim 1 wherein each receiver of said plurality of receivers generates a
unique subscriber identifier for each different subscriber from the RF fingerprint of the

signal received.

The system of claim 1 wherein each receiver of said plurality of receivers filters the
data that said receiver has gathered to remove private or extraneous data before sending

the data to said control center.

The system of claim 2 wherein said local processor encrypts portions of the data
gathered by said plurality of receivers into unique subscriber identifiers prior to storage

at said storage device.

A system for gathering data from a plurality of wireless communication networks, said
system comprising:
A means for gathering data from a plurality of geographic locations in a plurality of

wireless communication networks, said means comprising;

means for receiving electromagnetic energy at each cell group of said

plurality of cell groups; and
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means for gathering data from a plurality of wireless communication

networks at each cell group of said plurality of cell groups; and

means for storing the data gathered from said plurality of geographic locations.

19. The system of claim 18 further comprising a means for processing the data gathered
from said plurality of geographic locations to produce marketing and usage

characterization information.

20. A method for gathering data from a plurality of wireless communication networks

comprising the steps of:

deploying a plurality of data gathering nodes at various geographic locations in a

plurality of wireless communication networks;

gathering data at said plurality of data gathering nodes from each wireless

communication network of said plurality of wireless communication networks; and

processing the data at a control center.

21. The method of claim 20, wherein said step of processing the data at a control center
comprises eliminating redundant pages to the same subscriber to reduce storage space

and analysis processing time.

22. The method of claim 21 wherein eliminating redundant pages to the same subscriber

comprises the steps:

sorting through the gathered data from said plurality of data gathering nodes;

identifying pages to a same subscriber occurring within a pre-determined time
period from each other; and

eliminating all of said pages except one.
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23.

24.

25.

26.

27.

The method of claim 20 further comprising the step of using a data mining application
to process the data gathered by said plurality of data gathering nodes to produce

marketing and usage characterization information.

The method of claim 20, wherein said step of deploying a plurality of data gathering
nodes at various geographic locations in a plurality of wireless communication
networks comprises the steps of placing at least one data gathering node of said
plurality of data gathering nodes in each location area of each wireless communication

network of said plurality of wireless communication networks.

The method of claim 24, wherein said step of gathering data at said plurality of data
gathering nodes comprises the step of at each data gathering node of said plurality of
data gathering nodes, simultaneously gathering data from each location area of each

wireless communication network of said plurality of wireless communication networks.

The method of claim 24, wherein said step of gathering data at said plurality of data

gatheriing nodes comprises the steps of:

at each data gathering node of said plurality of data gathering nodes, employing a
sampling algorithm to gather data from a cell group of each wireless

communication network of said plurality of wireless communication networks; and

simultaneously employing said sampling algorithm at all data gathering nodes of
said plurality of data gathering nodes to gather data from each location area of said

plurality of wireless communication networks.

The method of claim 26, wherein said sampling algorithm to gather data from a cell

group of each wireless communication network, comprising the steps of:

monitoring the channel assignment of a first cell base station for a time period for

each wireless communication network;

changing the monitoring frequency to monitor the channel assignment of a second

cell base station for a time period for each wireless communication network; and
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28.

29.

30.

changing the monitoring frequency to monitor the channel assignment of the base
station of each of N cells for a time period for each wireless communication
network, where N equals the number of cells in each cell group of the data
gathering node and is not necessarily equal for each wireless communication

network.

The method of claim 20, wherein all of the cells of said plurality of wireless

communication networks is sampled.

The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises calculating the share of

subscribers for each wireless communication network for a given time period.

The method of claim 29, wherein said method of calculating the share of subscribers for

each wireless communication network of said plurality of wireless communication

networks for a given time period comprises:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and counting a base number of
different unique subscriber identifiers for each wireless communication network of

said plurality of wireless communication networks;

extrapolating the base number of different unique subscriber identifiers for each
wireless communication network to an adjusted number of unique subscriber

identifiers;

summing the number of adjusted unique subscriber identifiers counted for each
wireless communication network of said plurality of wireless communication
networks to produce a total number of subscribers for said plurality of wireless

communication networks; and

dividing the number of adjusted unique subscriber identifiers for each wireless

communication network of said plurality of wireless communication networks by
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said total number of subscribers for said plurality of wireless communication

networks.

31. The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises calculating the number of new

subscribers each wireless communication network added during a given time period.

32. The method of claim 31, wherein said step of calculating the number of new
subscribers for each wireless communication network added during a given time period
comprises:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and generating a list of unique

subscriber identifiers;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during a prior time period and generating a list of unique

subscriber identifiers;

comparing the list of unique subscriber identifiers for the given time period to the
prior time period and counting the number of new unique subscriber identifiers that

appear in the given time period but not the prior time period; and

extrapolating said number of new unique subscriber identifiers to an adjusted

number of new unique subscriber identifiers.

33. The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises calculating the number of
churning subscribers who canceled service for each wireless communication network

during a given time period.
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34. The method of claim 33, wherein said step of calculating the number of churning
subscribers who canceled service for each wireless communication network during a

given time period comprises:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during a prior time period and generating a list of unique

subscriber identifiers;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and generating a list of unique

subscriber identifiers;

comparing the list of unique subscriber identifiers for the prior time period to the
given time period and counting the number of churning unique subscriber

identifiers that appear in the prior time period but not the given time period; and

“extrapolating said number of churning subscribers to an adjusted number of

churning subscribers.

35. The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises calculating the share of calls

made by subscribers of each wireless communication network for a given time period.

36. The method of claim 35, wherein said step of calculating the share of subscriber calls

made for each wireless communication network for a given time period comprises:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and counting the number of
traffic channel assignments made by each wireless communication network of said

plurality of wireless communication networks;
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extrapolating said number of counted traffic channel assignments to a total number
of subscriber calls for the given time period for each wireless communication

network;

summing the total number of subscriber calls extrapolated for the given time period
for each wireless communication network of said plurality of wireless
communication networks to produce a total number of subscribers calls for said

plurality of wireless communication networks; and

dividing said total number of subscriber calls for each wireless communication
network of said plurality of wireless communication networks by said total number

of calls for said plurality of wireless communication networks.

37. The method of claim 36 wherein the number of traffic channel assignments counted

does not include traffic channel assignments made to roaming subscribers.

38. The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises calculating the share of

roamers of each wireless communication network for a given time period.

39. The method of claim 38, wherein said step of calculating the share of roamers for each
wireless communication network for a given time period comprises:
sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and counting a base number of
roamers for each wireless communication network of said plurality of wireless

communication networks;

extrapolating the base number of roamers for each wireless communication network

to an adjusted number of roamers;
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summing the number of adjusted roamers for each wireless communication
network of said plurality of wireless communication networks to produce a total

number of roamers for said plurality of wireless communication networks; and

dividing the adjusted number of roamers for each wireless communication network
of said plurality of wireless communication networks by said total number of

subscribers for said plurality of wireless communication networks.

40. The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises profiling the quality of

subscribers for each wireless communication network.

41. The method of claim 40 wherein said type of subscribers comprise new, churning, and

base subscribers.

42. The method of claim 40, wherein said step of profiling the quality of subscribers for

each wireless communication network for a given time period comprises:

sorting through the data gathered from each data gathering node and identifying the
different unique subscriber identifiers corresponding to the type of subscriber to be

profiled for each wireless communication network;

counting the number of traffic channel assignments made to each said unique

subscriber identifier;

counting the total number of said different unique subscriber identifiers for all

wireless communication networks;
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dividing said total number for all wireless communication networks into subunits

according to the number of traffic channel assignments made; and

for each subunit, calculating the market share percentage of number of subscribers

for each wireless communication network in the subunit.

43. The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises calculating the share of calls

for each wireless communication network during a given time period.

44. The method of claim 43, wherein said step of calculating the share of calls for each

wireless communication network during a given time period comprises:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and counting a base number of
traffic channel assignments made for each wireless communication network of said

plurality of wireless communication networks during a given time period;

extrapolating the base number of traffic channel assignments for each wireless
communication network during said time period to an adjusted number traffic

channel assignments;

summing the number of adjusted traffic channel assignments during said time
period for each wireless communication network of said plurality of wireless
communication networks to produce a total number of traffic channel assignments

during said period for said plurality of wireless communication networks; and

dividing the adjusted number of traffic channel assignments during said time period
for each wireless communication network of said plurality of wireless
communication networks by said total number of traffic channel assignments for

said plurality of wireless communication networks.
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45. The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises calculating the share of

incoming and outgoing calls for each wireless communication network.

46. The method of claim 45, wherein said step of calculating the share of incoming and
outgoing calls for each wireless communication network during a given time period

comprises:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes and identifying each traffic channel assignment for each
wireless communication network of said plurality of wireless communication

networks;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes and identifying each page for each wireless communication

network of said plurality of wireless communication networks;

identifying which traffic channel assignments are incoming calls by sorting through
said traffic channel assignments and pages and identifying which traffic channel

assignments are immediately preceded by a page to the same subscriber.

counting a base number of incoming calls for each wireless communication network
of said plurality of wireless communication networks by counting the number of

traffic channel assignments immediately preceded by a page to the same subscriber;

counting a base number of outgoing calls for each wireless communication network
of said plurality of wireless communication networks by counting the number of
traffic channel assignments not immediately preceded by a page to the same

subscriber

extrapolating the base number of incoming and outgoing calls for each wireless

communication network to an adjusted number of incoming and outgoing calls;
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47.

48.

summing the number of incoming calls for each wireless communication network
of said plurality of wireless communication networks to produce a total number of

incoming calls for said plurality of wireless communication networks;

dividing the adjusted number of incoming calls for each wireless communication
network of said plurality of wireless communication networks by said total number

of incoming calls for said plurality of wireless communication networks.

summing the number of outgoing calls for each wireless communication network of
said plurality of wireless communication networks to produce a total number of

outgoing calls for said plurality of wireless communication networks;

dividing the adjusted number of outgoing calls for each wireless communication
network of said plurality of wireless communication networks by said total number

of outgoing calls for said plurality of wireless communication networks.

The method of claim 23, wherein said step of processing the data at said control center
to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises identifying dual mode
subscribers of analog and wireless communication networks operated by the same

service provider.

The method of claim 47, wherein said step of identifying dual mode subscribers of
analog and wireless communication networks operated by the same service provider

comprises:

sorting through the data gathered from a service provider analog wireless

communication network and identifying traffic channel assignments;

sorting through the data gathered from said service provider digital wireless

communication network and identifying traffic channel assignments; and
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identifying traffic channel assignments made to the same subscriber appearing in

both the analog and digital wireless communication networks.

49. The method of claim 23, wherein said step of processing the data at said control center

50.

to produce marketing information on each wireless communication network of said
plurality of wireless communication networks comprises identifying new subscribers of
a wireless communication network who are churning subscribers from a different

wireless communication network.

The method of claim 49, wherein said step of identifying new subscribers of a wireless
communication network who are churning subscribers from a different wireless

communication network comprises:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and generating a list of unique

subscriber identifiers;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during a prior time period and generating a list of unique

subscriber identifiers;

comparing the list of unique subscriber identifiers for the given time period to the
prior time period and identifying the new unique subscriber identifiers that appear

in the given time period but not the prior time period; and

comparing said new unique subscriber identifiers to a list of unique subscriber
identifiers for each different wireless communication network and identifying
which said unique subscriber identifiers appear on said list of unique subscriber

identifiers of a different wireless communication network.

51. A method for gathering data at a data gathering node comprising the steps of:

scanning readable control channels and their corresponding cell site identification;
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measuring the approximate signal strength of each control channel;

deciding which channels of said readable control channels data will be gathered

from; and

gathering data from said channels.

52. A method for processing a data file gathered from a plurality of wireless
communication networks to calculate the share of subscribers for each wireless

communication network for a given time period, said method comprising the steps of:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and counting a base number of
different unique subscriber identifiers for each wireless communication network of

said plurality of wireless communication networks;

extrapolating the base number of different unique subscriber identifiers for each
wireless communication network to an adjusted number of unique subscriber

identifiers;

summing the number of adjusted unique subscriber identifiers counted for each
wireless communication network of said plurality of wireless communication
networks to produce a total number of subscribers for said plurality of wireless

communication networks; and

dividing the number of adjusted unique subscriber identifiers for each wireless
communication network of said plurality of wireless communication networks by
said total number of subscribers for said plurality of wireless communication

networks.

53. A method for processing a data file gathered from a plurality of wireless

communication networks to calculate the number of new subscribers each wireless
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communication network added during a given time period, said meéthod comprising the
steps of:
sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and generating a list of unique

subscriber identifiers;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during a prior time period and generating a list of unique

subscriber identifiers;

comparing the list of unique subscriber identifiers for the given time period to the
prior time period and counting the number of new unique subscriber identifiers that

appear in the given time period but not the prior time period; and

extrapolating said number of new unique subscriber identifiers to an adjusted

number of new unique subscriber identifiers.

54. A method for processing a data file gathered from a plurality of wireless
communication networks to calculate the number of churning subscribers who canceled
service for each wireless communication network during a given time period, said

method comprising the steps of:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during a prior time period and generating a list of unique

subscriber identifiers;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and generating a list of unique

subscriber identifiers;

comparing the list of unique subscriber identifiers for the prior time period to the
given time period and counting the number of churning unique subscriber

identifiers that appear in the prior time period but not the given time period; and
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extrapolating said number of churning subscribers to an adjusted number of

churning subscribers.

55. A method for processing a data file gathered from a plurality of wireless
communication networks to calculate the share of subscriber calls made for each
wireless communication network for a given time period, said method comprising the
steps of:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and counting the number of
traffic channel assignments made by each wireless communication network of said

plurality of wireless communication networks;

extrapolating said number of counted traffic channel assignments to a total number
of subscriber calls for the given time period for each wireless communication

network;

summing the total number of subscriber calls extrapolated for the given time period
for each wireless communication network of said plurality of wireless
communication networks to produce a total number of subscribers calls for said

plurality of wireless communication networks; and

dividing said total number of subscriber calls for each wireless communication
network of said plurality of wireless communication networks by said total number -

of calls for said plurality of wireless communication networks.

56. A method for processing a data file gathered from a plurality of wireless
communication networks to calculate the share of roamers for each wireless
communication network for a given time period, said method comprising the steps of:

sorting through the data gathered from each data gathering node of said plurality of

data gathering nodes during the given time period and counting a base number of
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roamers for each wireless communication network of said plurality of wireless

communication networks;

extrapolating the base number of roamers for each wireless communication network

to an adjusted number of roamers;

summing the number of adjusted roamers for each wireless communication
network of said plurality of wireless communication networks to produce a total

number of roamers for said plurality of wireless communication networks; and

dividing the adjusted number of roamers for each wireless communication network
of said plurality of wireless communication networks by said total number of

subscribers for said plurality of wireless communication networks.

57. A method for processing a data file gathered from a plurality of wireless
communication networks to profile the quality of subscribers for each wireless

communication network for a given time period, said method comprising the steps of:

sorting through the data gathered from each data gathering node and identifying the
different unique subscriber identifiers corresponding to the type of subscriber to be

profiled for each wireless communication network;

counting the number of traffic channel assignments made to each said unique

subscriber identifier;

counting the total number of said different unique subscriber identifiers for all

wireless communication networks;

dividing said total number for all wireless communication networks into subunits

according to the number of traffic channel assignments made; and

for each subunit, calculating the market share percentage of number of subscribers
for each wireless communication network in the subunit.
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58. The method of claim 57 wherein said type of subscribers comprise new, churning, and

base subscribers.

59. A method for processing a data file gathered from a plurality of wireless

communication networks to calculate the share of calls for each wireless

communication network during a given time period, said method comprising the steps

of:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes and counting a base number of traffic channel assignments
made for each wireless communication network of said plurality of wireless

communication networks during a given time period;

extrapolating the base number of traffic channel assignments for each wireless
communication network during said time period to an adjusted number traffic

channel assignments;

summing the number of adjusted traffic channel assignments during said time
period for each wireless communication network of said plurality of wireless
communication networks to produce a total number of traffic channel assignments

during said period for said plurality of wireless communication networks; and

dividing the adjusted number of traffic channel assignments during said time period
for each wireless communication network of said plurality of wireless
communication networks by said total number of traffic channel assignments for

said plurality of wireless communication networks.

60. A method for processing a data file gathered from a plurality of wireless

communication networks to determine whether traffic channel assignments correspond

to incoming or outgoing calls, said method comprising the steps of:
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sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes and identifying each traffic channel assignment for each
wireless communication network of said plurality of wireless communication

networks;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes and identifying each page for each wireless communication

network of said plurality of wireless communication networks; and

identifying which traffic channel assignments are incoming calls by sorting through
said traffic channel assignments and pages and identifying which traffic channel

assignments are immediately preceded by a page to the same subscriber.

61. A method for processing a data file gathered from a plurality of wireless
communication networks to calculate the share of incoming and outgoing calls for each

wireless communication network, said method comprising the steps of:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes and identifying each traffic channel assignment for each
wireless communication network of said plurality of wireless communication

networks;

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes and identifying each page for each wireless communication

network of said plurality of wireless communication networks;

identifying which traffic channel assignments are incoming calls by sorting through
said traffic channel assignments and pages and identifying which traffic channel

assignments are immediately preceded by a page to the same subscriber;

counting a base number of incoming calls for each wireless communication network
of said plurality of wireless communication networks by counting the number of

traffic channel assignments immediately preceded by a page to the same Subscriber;
59
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counting a base number of outgoing calls for each wireless communication network
of said plurality of wireless communication networks by counting the number of
traffic channel assignments not immediately preceded by a page to the same

subscriber;

extrapolating the base number of incoming and outgoing calls for each wireless

communication network to an adjusted number of incoming and outgoing calls;

summing the number of incoming calls for each wireless communication network
of said plurality of wireless communication networks to produce a total number of

incoming calls for said plurality of wireless communication networks;

dividing the adjusted number of incoming calls for each wireless communication
network of said plurality of wireless communication networks by said total number

of incoming calls for said plurality of wireless communication networks;

summing the number of outgoing calls for each wireless communication network of
said plurality of wireless communication networks to produce a total number of

outgoing calls for said plurality of wireless communication networks; and
dividing the adjusted number of outgoing calls for each wireless communication

network of said plurality of wireless communication networks by said total number

of outgoing calls for said plurality of wireless communication networks.

A method for identifying new subscribers of a wireless communication network

who are churning subscribers from a different wireless communication network, said

method comprising the steps of:

sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during the given time period and generating a list of unique

subscriber identifiers;

60
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sorting through the data gathered from each data gathering node of said plurality of
data gathering nodes during a prior time period and generating a list of unique

subscriber identifiers;

comparing the list of unique subscriber identifiers for the given time period to the
prior time period and identifying the new unique subscriber identifiers that appear

in the given time period but not the prior time period; and

comparing said new unique subscriber identifiers to a list of unique subscriber
identifiers for each different wireless communication network and identifying
which said unique subscriber identifiers appear on said list of unique subscriber

identifiers of a different wireless communication network.

A method for identifying dual mode subscribers of analog and wireless

communication networks operated by the same service provider, comprising the steps

sorting through the data gathered from a service provider analog wireless

communication network and identifying traffic channel assignments;

sorting through the data gathered from said service provider digital wireless

communication network and identifying traffic channel assignments; and

identifying traffic channel assignments made to a same subscriber appearing in both

the analog and digital wireless communication networks.
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n (//'9 70

wuidMin LONG

dateFirstAppeared DATE
cateLastAppeared DATE

L4 / SO
O usaerinformation
9 X transactionld LONG / 53¢

eventTypes ¥ J dateTime DATE celiinformation
sventTypeid LONG N pp——— g 71 { 0 P17 Y Fe ] ] A e nremed COlI_Id LONG
areaCode INT

description TEXT(S0) cell_td LONG (FK) (IE) dascrption TEXT(50)
~1 eventTypuld LONG (FK) (IE) .

mbeld LONG (FK) (i)
I | uuidMin LONG (FK) (IE)
L A

GO e
/ marketFrequency (/ / %’O

mocio LONG

market
marketid LONG

frequencyBana

marketid LONG (FK) (IE) P__.._... J——— 5.t 1.7 ([ He] M)
description TEXT(50) bandid LONG (FK) (IE)
carrierld LONG (FK) (IE) bandDescription TEXT(25)

1

TSO

) Carrier ‘/
carrierid LONG
{ name TEXT(50)
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BASEUNING PERIOD RAW DATA
Areacode UserlD  Cellstte Camfer  City Type
4156 2718321 33 Carier 8 San Francisco TC Assignment
415 3201813 33 Camier A San Francisco Registration
415 8043821 33 Carier B San Francisco Registration
408 8322327 33 Canier A San Francisco TC Assignment
650 3200201 33 Camier A San Francisco Page
213 4920087 33 Camier A SanFrancisco Page
850 5106341 33 Camier 8 SanFrancisco Page
650 8917483 33 CarrerB San Francisco Page
510 5312381 33 Camrier A San Francisco TC Assignment
510 4075791 33 Camier A San Francisco TC Assignment
925 6022625 33 CamiecB  San Francisco Page
925 7202077 33 Camier A San Francisco Page
925 4799759 33 CamierB  San Francisco Page
$17 8383684 33 CarierB  San Francisco Registration
408 3216877 33 CamierB  San Francisco Registration
415 6912099 33 CamierA  San Francisco TC Assignment
415 8839323 33 Camisr A SanFrancisco Page
415 9719867 33 CaniorB  SanFrancisco Registration
408 5318827 33 Carier 8 San Francisco Registration
650 7203431 33 CamisrA  San Francisco Page
850 1089979 33 Camier 8 SanFrancisco Registration
650 8160867 33 Camier A SanFrancisco TC Assignment
510 3086351 33 CamierB  San Francisco Page
510 4792763 33 Camier A San Francisco Registration
925 9837734 33 Canier A SanFrancisco Registration
925 3086351 33 Camier B San Francisco Page
925 4946649 33 Camier A San Francisco Registration
206 8473934 33 Carrier A San Francisco TC Assignment
408 3081089 33 CamisrA  San Francisco TC Assignment
415 7070081 33 CamierB  San Francisco Page
415 9718063 33 Camier B San Francisco Registration
415 9157621 33 Camier A  SanFrancisco Registration
408 3260183 33 Camier B San Frandisco Page
650 9727755 33 Camier A San Francisco Registration
. 650 3165225 33 Camer B San Francisco TC Assignment
850 7600203 33 CamierA  San Francisco Page
510 2719321 33 Camier A San Francisco Registration
510 4740377 33 CamierB  San Francisco Registration
925 8289138 33 Camier A SanFrancisco Page
925 8722863 33 CamerB  San Francisco Registration
925 5312381 33 Camier A San Francisco TC Assignment
408 4075791 33 CamierB  San Francisco Page
415 4651181 33 Camier B San Francisco Registration
415 7202077 33 Canier®  San Francisco Registration
415 4995677 33 Canier A San Francisco Page
408 5048157 33 Canfer A San Francisco Registration
650 4720249 33 Camier 8 San Francisco Registration
916 9485023 33 Camier A San Francisco TC Assignment
650 1099979 33 Camisr B San Francisco Registration
650 2086803 33 CamierB  San Francisco Page
510 4072269 33 CanierB  SanFrancisco Reglstration
510 9719435 33 Camier B San Francisco TC Assignment
925 5318223 33 Carrier B San Francisco Page
925 3972083 33 Camier B San Francisco Registration
925 8372834 33 Camier 8 San Francisco Registration
408 7070091 33 Canler A SanFrancisco Page
415 7203431 33 Camier B San Francisco Registration
415 9718063 33 CamierA  San Francisco TC Assignment
415 9080547 33 Camier B San Francisco Page
408 9727755 33 CamierA  San Francisco Registration
650 4140377 33 Camier B San Francisco Registration
650 8282141 33 CanierB  San Francisco Page
650 8722863 33 Carrier 8 San Francisco Registration
§10 6728701 33 Camier A San Frencisco TC Assignment
4060 t2:1:10 510 3283887 33 Carier B San Francisco Page
Jare0e 12:11:10 925 9120421 33 Camier 8 San Francisco Registration
499 12:11:10 214 8495065 33 CamierB  San Francisco Page
J4H98s 12:41:10 925 4074175 33 Carmiar B San Francisco Registration
J41999 1211 925 2649681 33 Camior B San Francisco Page
JANNO 121111 408 4949717 33 Camier 8 San Francisco Registration
V41999 12211 A15 7220881 33 CarrierB San Francisco TC Assignment
490 121111 415 4720249 33 Camier B San Francisco Page
3411999 121112 415 2719321 33 Canier8  San Francisco Registration
/411008 12:11:12 408 9140825 33 Carler A San Francisco Registration
41900 12:19:12 850 4659877 33 Canier B San Francisco Page
AN 12:11:12 412 3458569 33 Camiar8  San Francisco Repistration
Vdr099 12:11:13 650 8040589 33 CamierA  San Francisco Registration
411998 121113 650 4075813 33 Camier B San Francisco Page
V4999 124113 510 8927489 33 Camier A San Francisco Page
341098 12:11:13 510 9088217 33 CamierA  San Frandsco Page
3411999 1211:14 926 5108465 33 Camier 8 San Francisco Page
3/411900 121114 825 7202099 33 Carrier B San Francisco Page
241999 12:11:14 925 8134855 33 CamierB  SanFrancisco Page
/411099 1214:18 408 5075719 33 Camier A San Francisco Page

FILOPE
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ACTUAL PERIOD RAW DATA
Rate  Time Areacode
ATN98 22:13:53 415
371909 22:13:53 415
ATH998 22:13:54 415
V711999 22:13:54 408
w999 22:13:54 850
aThe9s 22:13:54 850
ATHe%9 22:13:58 650
kil 22:13:55 510
11999 22:13:55 510
TS 22:13:55 925
AT 122:13:56 925
JTHO 22:13:56 925
711999 22:13:56 408
ATN999 22:113:56 415
ATHO99 22:13:57 415
ATheee 22:13:57 415
ATH989 22:13:57 408
ATH999 22:13:57 650
ATHO9O 22:13:58 850
3711999 22:13:58 850
k] 22:13:88 510
T80 22:13:58 510
ATH99 22:13:59 925
711999 22:13:59 925
371998 22:13:58 925
ATHHO 22:13:59 408
WTHOND 22:14:00 415
7oy 22:14:00 415
A7H899 22:14:00 415
WTHeES 22:14:01 408
ATHOS 22:14:01 650
kit 22:14:01 850
ALY . 22:14:01 850
AN 22:14:02 510
ATNED 22:14:.02 510
3711999 22:14:02 925
ATNe8 22:14:02 925
rness 22:14:.03 925
Inee 22:14:03 408
3T1M090 22:14:03 415
A1999 22:14:03 415
JTHe98 22:14:04 415
TN 22:14:04 408
AT11999 22:14:04 650
TN 22:14:04 617
ATHS 22:14:06 850
YTHHO 22:14:05 510
AUTH9 22:14:05 510
JTHRN9 22:14:05 925
JTHe98 22:14:06 925
JTHN 22:14:06 . 925
VTS 22:14:06 408
TN 22:14:06 415
ATNese 22:14.07 415
T8 221407 415
TN 22:1407 408
ATH98 22:14:08 650
371998 22:14:08 213
ATHE9S 22:14:08 650
A71999 22:14:08 850
7Hee 22:14:00 510
N9 22:14:09 5§10
wNIN999 22:14:09 925
71999 22:14:08 206
ATH999 22:14:10 925
TN 22:14:10 925
VTH9O 22:14:10 408
ATHND 22:14:10 418
AIN999 22:14:11 418
TN 22:14:11 415
TR 22:44:11 408
ATH909 22:14:11 917
371908 22:14:12 850
ATNe89 22:14:12 650
ATN999 22:14:42 850
JTHD 22:14:12 510
ATHeee 22:14:13 510
N9 22:14:13 925
ITnees 29413 925
31711900 221413 408
ATHN0 22:14:14 412

Usertd
2719319
3201811
8043619
6322325
3200199
5105339
8917481
531237¢
4075789
6022623
7202075
4790757
3216875
6912097
8839321
9719865
5318825
7203429
1099877
81608685
3086349
4792791
8837732
3066349
4545647
3081087
7070089
9718061
8157919
3260181
9727753
3165223
7600201
2718318
4140375
82689137
8722861
5312379
4075789
4651179
7202075
4995675
5048155
4720247
8493200
2088801
4072267
$718433
5318221
3972081
8372832
7070089
7203420
8718061
9080545
9727783
4140375
4929087
8282139
8722861
8728699
3283685
9120419
8473034
4074173
2649679
4949715
7220979
4720247
2719319
4782791
8393584
9837732
3086348
4946847
3081097
7070089
9157919
3260181
7070088
3458569

Celisite Carrier
33 Carier 8
33 Camier A
33 Carrier B
33 CamierA
33 Camier A
33 Carier B
33 CamierB
33 Carmier A
33 Carier A
33 CanierB
33 Camier A
33 Carier B
33 CarierB
33 Carier A
33 Canier A
33 Canier 8
33 CanierB
33 CamierA
33 Carmier B
33 Camier A
33 Camier B
33 Camier A
33 Camier A
33 Canier8
33 Carmier A
33 CanierA
33 Carmier 8
33 Camier B
33 Camier A
33 CarmierB
33 Carrier A
33 CarrierB
33 Carrior A
33 CamerA
33 Canier8
33 CamierA

- 33 CamierB
33 Camier A
33 Camier B
33 Camier B
33 Camier B
33 Carier A
33 CamlerA
33 Camier B
33 Carrier A
33 Carier B
33 Camier B
33 Carier 8
33 Carmier B
33 Canier B
33 Cartier B
33 Carier A
33 Carrier 8
33 Camier A
33 Camier B
33 Camier A
33 Carier B
33 Carmier A
33 Canter 8
33 Camier B
33 Carier A
33 Camier B
33 CarierB
33 Camior A
33 Camier B
33 CanierB
33 Camier 8
43 Carrier B
33 Canier 8
33 Camier 8
33 CamierA
33 CanlerB
33 CamierA
33 Camier B
33 Camier A
33 CamierA
33 Camer B
33 Camier A
33 Camier B
33 Camier 8
33 Caner 8

7/

City

San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Frencisco
San Francisco
San Frarcisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
Sen Francisco
San Frencisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco

Fleuee 7]

49

TC Assignment
TC Assignment
Page

Page

Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page ’
Registration
TC Assignment
Page
Registration

Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Registration
Page
Registration

Registration
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MARKET SHARE MEASUREMENT
ACTUAL SUBSCRIBERS V5. MEASURED SUBSCRIBERS DURING A BASELINE PERIOD

408
408
408
408
408
408
415
4“5
45

4“5
415
510
810
510
810
§10
10

650
850
650
€50
925
025
028
925
925
$25
925

25
25
25
%25

3218877 Casrier B
3280183 Carmier B
4075791 Camler B
4076788 Carier 8
4949717 Camier B
5318627 Camter B
2719321 Canter B
4851181 Carvier B
4720249 Cortier B

$718063 Casrier B
9719867 Carier B
3088351 Carier 8
3203087 Carrier B
4072269 Carmier B
4140377 Caniec B
9719435 Canier B
8718439 Camrier 8

5105341 Carrler B
‘8262141 Camier B
8722863 Canter B
8017483 Canter 8
2640681 Carier B
3086351 Canter B
2086384 Carrier B
3972083 Carer B
4074175 Carier B
4790759 Canier B
$108465 Carier B

7202199 Carrier B
8134855 Carmier B
8372834 Camier B
8722003 Canier B

925 9120421 Carmier B

3218877 Camier B
3260183 Carier 8
4075791 Carrer B

4049717 Carier B
5318827 Camier B
2719321 Canier 8
4851181 Camier 8
4720248 Carrier B
7070091 Carier 8
7202077 Carier B
7203431 Canter B

7220081 Canier B
8043821 Carrier B
9080547 Carrier B
9718063 Carrier B8
9719887 Carvier B
3088351 Carmier B
3283887 Carrier B
4072260 Camier 8
4140377 Canier 8
9719435 Carrier 8

1000879 Carrier B
2088803 Carrier B
3165225 Carmier B
4075813 Carier B
4140377 Carvier 8
4859877 Caurier B
4720248 Carrier 8
5105341 Camier B
8282141 Carmier B
8722883 Carvier B
8917483 Carmier B
2649681 Carier B
3088351 Carrier 8

3072083 Carrier B
4074175 Carrer B
4799758 Canmter B
5108485 Camier B
5318223 Canier B
6022625 Canier 8
7202000 Carrier B

8134855 Carrier B
8372834 Carvier B
8722883 Carrier B
9120421 Carmier B

8/ 49

\

45 Carrier B

Tolsi # 80 Carvier B Total #
408 3081008 Camier A 408 3081099 Camier A
408 5048157 Carler A 408 5048157 Carier A
408 5075719 Canter A 408 5075719 Cariec A
408 6322327 Carrier A 408 6322327 Carmier A
408 7070091 Camier A 408 7070091 Carrier A
408 9140825 Carier A 408 9140825 Camler A
408 9140827 Carrier A
408 ST2T75S Carrier A 408 9727755 Camier A
415 3201813 Camler A 415 3201813 Carrler A
415 4995677 Carrier A 415 4995877 Carrier A
415 6912009 Carrier A 415 6012099 Caniec A
415 6912199 Camier A
415 8835323 Coarmier A 415 8839123 Carier A
415 8157921 Canier A 415 9157021 Camier A
510 2719321 Carmier A 510 2719321 Camier A
510 4075781 Camier A 510 4075791 Camier A
S$10 4782703 Camier A 510 4792793 Carrier A
510 8312381 Corier A §10 5312331 Camier A
810 6312383 Carier A
$10 72570t Carriec A $10 8728701 Camler A
$10 8927488 Corier A 510 8027480 Carrier A
$10 9088217 Camier A 510 9088217 Camier A
650 .3200201 Carmier A 650 3290201 Canier A
850 3290221 Carier A
650 7203431 Carrier A 650 7203431 Carrier A
650 7600203 Caier A 650 7600203 Carier A
850 8040589 Carier A 050 8040530 Camter A
650 8160087 Carvier A 850 8160887 Cavrier A
€50 9T2775S Carvier A 650 9727755 Cartier A
80 9727765 Carrier A
925 4040849 Comier A 925 4946840 Camier A
025 §312381 Camier A 925 5312381 Carrier A
025 312388 Canrter A
925 T202077 Carrier A 925 7202077 Caurier A
925 8200138 Camier A 925 8280139 Carrier A
925 9937734 Carvier A 925 9837734 Camier A

Total # 38 Canter A Total # 30 Camier A

Totsl & &8 Both Total # 76 Both

Fl6ure
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MARKET SNARE MEASUREMENT
SORTED DATA TO COUNT MEASURED SUSS FOR ACTUAL PERIOD

Mossuted suhs
SNOSTS Comter B
3200181 Corier 8
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MARKET SHARE MEASUREMENT
ALGORITHM FOR CALCULATING MARKET SHARE

Baseline period
Count the total number of Measured subscribers for each carrier during a baseline period (roamers excluded)

Carrier A 30
Carrier B 45

Compare to the Actual number of subscribers during baseline period

Carrier A 36
Carrier B 50
Calculate the gross up coefficient for each carrier for baseline period
Carrier A "=36/30" 1.2000
Carrier B "=50/45" 1.1111

Actual measurement period

Count the total number of Measured subscribers for each carrier during the actual period
Carrier A 31
Carrier B 43

Calculate the total number of subscribers using the gross up coefficients
Tot # subs = 31*1.2000+43*1.1111 = 84.9773

Calculate the market share of each carrier for actual data

Carrier A "=31*1.2000/84.9773 = 43.78%
Carrier B "=43*1.1111/84.9773 = 56.22%

FiguPe |O
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WO 00/56098
ACTUAL PERIOD #2 RAW DATA
Date Iime Area code
310/1999 22:13:53 415
31011999 22:13:83 408
3101999 22:13:54 650
310/1998 22:13:54 850
J10/1909 22:13:54 510
01989 22:13:54 850
IM0/1999 22:13:55 510
101999 - 221355 650
3M0M999 - 22:13:55 850
31011999 22:13:55 925
311041999 22:13:56 925
310809 22:13:56 925
101899 22:13:56 925
A0MN0 22:13:56 415
3101999 22:43:57 510
10999 22:13:57 925
310999 22:13:57 415
3101999 22:13:57 415
3/10/1988 22:13:58 850
310/1998 22:13:58 650
3H0/M98 22:113:58 510
3101999 22:13:58 650
3101999 22:13:59 408
MO8 22:13:59 408
301998 22:13:59 510
301999 22:13:58 415
310/1809 22:14:00 925
310M1099 22:14:00 415
310/1999 22:14:00 408
310/1898 22:14:01 415
31011989 22:14:01 415
3/10/1999 22:14:01 415
37101899 22:14:01 408
310/1999 22:14:02 510
3101999 22:14:02 650
3101999 22:14:02 925
AN0M989 22:14:02 415
3101998 22:14:03 510
31001899 22:14:03 925
310/1989 22:14:03 925
31011999 22:14:03 925
W10/1999 22:14:04 925
310/1900 22:14:04 415
310/1999 22:14:04 415
Y10/1899 22:14:04 510
101998 22:14:05 408
101989 22:14:05 408
31011999 22:14:05 510
INOM9BS 22:14:05 850
ANONM909 22:14:08 510
IN0/M989 22:14:06 510
101999 22:14:06 415
101999 22:14:06 925
31011969 22:14:07 925
10/1999 22:14:07 408
A10/4909 22:14:07 415
10/1999 22:14:08 415
A10/1999 22:14:.08 415
310/1998 22:14:08 408
/1011908 22:14:08 650
301999 22:14:09 415
311011999 22:14:09 212
101969 22:14:08 415
A10/1999 22:14:08 408
3101999 22:14:10 510
3101999 22:14:10 925
3M0/1998 22:14:10 925
3N0/1999 22:14:10 925
3101999 22:14:11 925
3101998 221411 408
IMOM999 22:14:11 415
3101999 21411 415
N0/1989 22:14:12 415
INO/I1999 22:14:12 408
01989 22:14:12 917
3101999 22:14:12 650
3140/1999 22:14:13 703
1041998 22:14:13 650
3/10/1999 22:14:43 408
A1/1998 22:14:13 412
3/10/1999 22:14:14 925
3110/1099 22:14:14 925
3/10/1988 22:14:14 510

9710865
5318625
7203429
1099977
4075788
3200199
5312379
8917481
8160865
9837732
6022623
7202075
4799757

8492034
4720247
5318221
8374852
4140375
8289137
8722861
5312379
3840234
4851179
7202075
8494532
5048155
8475862
8349523
2086801
4072267
719433
4934094
3972081
8372832
7070089
7203429
9718061
9080545
9727753
4140375
2719318
3495063
8043619
6322325
3283685
9120418
8364842
4074173
2649679
4949715
7220979
4720247
2719319
4792791
8393984
9837732
8495056
4946647
7070089
3458569
9157919
3260181
8439482

33 Carrier B
33 Carrier B
33 Carrier A
33 Carrier 8
33 Carmier A
33 Carrier A
33 Canier A
33 CarierB
33 Carmier A
33 CarierA
33 Cammier B
33 Carmier A
33 Carrier B
33 CenvierB
33 CanrierB
33 Carrier A
33 Catrier A
33 Camier A
33 Camier B
33 Carier A
33 Camrier A
33 Carrier A
33 Camer B
33 Camier A
33 Camier A
33 Carrier A
33 Camier 8
33 Carrier B
33 Carrier A

33 Carier B.

33 Cerier 8
33 Camier A
33 Carier B
33 Carmier B
33 Carrier B
33 Canier B
33 Carrier A
33 Camier 8
33 Carrier A
33 Carrier B
33 Carrier A
33 Carrier A
33 Camrier B
33 Canier 8
33 Camier A
33 Camier A
33 Carier 8
33 Camrer 8
33 Camier B
33 Carmier 8
33 Carmier B
33 Camier A
33 Canier 8
33 Carvier 8
33 Camier A
33 Camier 8
33 Carrier A
33 Carmier B
33 Carrier A
33 Camier B
33 Carrier 8
33 Carrier A
33 Camier 8
33 Camier A
33 Camier 8
33 Camier 8
33 Carier 8
33 Carier8
33 Canier B
33 Carier B
33 Carrier B
33 Carrier B
33 Canrier B
33 Camier A
33 Camier B
33 Camier A
33 Camier 8
33 Camier A
33 Carrer B
33 CanierB
33 Carier A
33 Camrier B
33 Carrier A

12/ 49

Celisite Camier  City Tvpe

San Francisco Page

San Francisco TC Assignment
San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Pege

San Francisco Page

San Francisco TC Assignment
San Francisco Page

San Francisco Page

San Francisco TC Assignment
San Francisco Registration
San Francisco Registration
San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Page-

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Registration
San Francisco Page

San Francisco Page

San Francisco Page

San Francisco Registration
San Francisco Registration
San Francisco Page

San Francisco Page

San Francisco Page

San Francisco Page

San Francisco Registration
San Francisco TC Assignment
San Francisco Registration
San Francisco Page

San Francisco Registration
San Francisco TC Assignment

FIGuRE  1Q
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ADD & CHURN MEASUREMENT -
munrocmuwuunsuummmumnmn

Messured sube petiod #1 Messured sube peced €2
Subs gubs  Adds  Chume
408 3218378 Corier B 1 [ [ 1
408 3200181 Curier B 1 408 3260181 Carriec B 1 0 0
408 4075780 Carrier B 1 408 4075760 Carmier B 1 ° 0
400 4D40T15 Cermier © 1 402 4949715 Carviec B 1 P 0
408 8310825 Cerrier B 1 400 5318825 Cerrier B 1 [ 0
408 7070089 Carrier B 1 400 070089 Carrier B 1 [ 0
0 408 3478091 Corrier B 1 1 °
415 2715319 Cemier B 1 415 2719318 Carrier B 1 [] 0
° 15 4408300 Carrier B 1 ] [
415 4651170 Camier B 1 415 4651170 Comier B 1 ) 0
415 4720247 Camier B 1 415 4720247 Carrier B 1 0 0
415 7070089 Camier B 1 415 TO70089 Carvier B 1 ° °
415 T202075: Carrier 8 ] 415 7202075 Carrier B ] 0 [
415 T200420 Carier B 1 415 7203428 Camier B 1 0 0
416 7220079 Carrier B 1 415 T22007% Carier 8 1 0 0
415 8043810 Camier 8 1 415 8043810 Camier B 1 0 0
0 415 8392034 Comier B 1 1 0
4156 9080545 Corrier B 1 415 BOBOS4S Carrier B 1 0 [
415 9718081 Comier B 1 415 6718081 Carmier B 1 0 []
415 9719085 Comier B 1 415 S719085 Carmier B 1 [ ]
0 810 1385483 Carier B 1 1 0
810 3006349 Carrter B 1 ° [ 1
510 3203805 Cormier B 1 $10 3283085 Comier 8 1 [ [
$10 4072287 Carier 8 1 £10 4072207 Camier 8 1 ° 0
610 4140375 Carrier 8 1 510 4140378 Camier B 1 [ 0
$10 7070088 Carrier B 1 [ ° 1
0 810 8343523 CamierB 1 1 [
[ 810 8492034 CarierB 1 1 []
$10 971943 Camier B 1 $10 9719433 Camier B 1 0 ]
0 450 1099977 Camier B 1 ] [
650 2086001 Cemier 8 1 650 2086801 Carrier 8 1 ° °
50 3088348 Carrier 8 1 ¢ [ 1
650 3185223 Camier B 1 650 3165223 Carrier B s ] [
650 4140375 Corrier B 1 650 414075 Cormier 8 1 [ )
€50 4720247 Conmier B 1 650 4720247 Cerier B 1 [ [
850 $108339 Carrier 8 1 (] 0 1
50 8202138 Carfer B 1 [ [ 1
650 8722881 Corrier B 1 0 ° t
650 8017481 Cacrier B 1 650 8017481 Camier B 1 ° 0
825 2640670 Camier 8 1 625 2649879 Carrier B 1 0 0
925 3086340 Caier 8 1 825 3086349 Cemier B 1 [ °
925 3200181 Caier 8 1 225 3260181 Caier B 1 [ 0
§25 3072081 Cariec @ 1 925 3072081 Carmier & 1 [ 0
925 4074173 Corvier B 1 925 4074173 Cermier B 1 0 0
925 4790757 Camier 8 1 925 4799757 Corier B 1 [ 0
25 $318221 Comlec 8 1 ”s t ° °
$25 0022623 Carier B 1 025 1 [] [
25 8372832 Comrier B 1 925 1 ° 0
° 825 1 1 []
925 8722081 Camer B 1 25 1 o 0
925 9120419 Corrier 8 1 028 1 [ [
Messured Pertod 81 Corrier B 4 “ . T
Sube Subs  Adde  Churns

. ° 408 2224302 Carrier A ] 1 [
408 3081007 Camier A 1 408 3081007 Commiec A 1 0 0
408 4792791 Camier A 1 408 4792791 Carrier A 1 [ 0
408 5048155 Carrier A 1 408 5048155 Camier A 1 [ [
400 6322325 Corvier A 1 400 6322325 Comier A ] ° °
400 TOTO08D Carvier A 1 408 TOT0089 Carier A 1 ) 0
408 ST2TISI Cantier A 1 408 QT2T753 Cerier A 1 [] 1]
415 3201811 Carler A 1 0 [ t
[ 415 4334034 Carrior A 1 1 °
415 4905875 Cammier A 1 415 4005675 Caier A 1 ° 0
415 8012007 Comier A t 415 6912007 Carrier A 1 [ 0
° 416 8TH82 Corrier A 1 1 [
415 8830321 Camier A 1 415 8836321 Camier A 1 0 [
415 9157910 Comier A 1 415 9157019 Carrier A 1 [ °
415 9710081 Commier A 1 415 0718081 Corier A ] ° [
810 2718319 Comer A 1 $10 2719319 ComerA 1 [ °
810 2081007 Camier A 1 ° 0 1
610 4075740 Carvier A 1 $10 4075780 Camier A 1 [} [
$10 4782761 Comer A 1 $10 4762701 Commier A 1 [ 0
610 5312378 Comier A 1 510 5312370 CemerA 1 ° 0
810 6720480 Carrior A 1 0 ° 1
° $10 8433482 Carrier A 1 1 [
° 810 8454532 Carrier A 1 1 °
850 3200190 Carier A 1 650 3200100 Cormier A 1 [ 0
50 4940047 Carrier A 1 650 4940847 Carrier A 1 ° 0
050 7203429 Corvier A 1 €50 7203420 Cerier A 1 0 0
050 7900201 Carrier A 1 €50 7600201 Carrier A 1 o )
850 8180865 Carrier A L] €50  $100885 Carrier A 1 o 0
850 0727153 Carriac A 1 €50 0727753 Camier A Kl 0 0
850 O83TTI2 Corrier A 1 650 0837732 Carrier A 1 ] [
0 328 3840234 Carrfer A 1 1 °
825 4040847 Corrier A 1 €25 4940547 Cammier A 1 0 0
025 5312379 Cerrier A 1 025 5312376 CemerA 1 (] 0
€25 7202075 Cemer A 1 $25 7202075 Camer A 1 0 0
25 8289137 Comiec A 1 25 8200137 Cartier A 1 ° °
826 9157810 Camrier A 1 05 0157019 Corrier A ] ] °
925 9037732 Catrier A 1 925 9837732 Cerrier A 1 0 0
Mossured Corrier A 3 Messured Carter A k7] ] S

Fieupe 13
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ALGORITHM FOR CALCULATING ADDS AND ADD SHARE

Baseline period
Count the total number of Measured subscribers for each carrier during a baseline period (roamers excluded)

Carrier A 30
Carrier B 45

Compare to the Actual number of subscribers during baseline period

Carrier A 36
Carrier B 50
Calculate the gross up coefficient for each carrier for baseline period
Carrier A "=36/30" 1.2000
Carrier B "=50/45" 1.1111

Measurement period #1
Count the total number of Measured subscribers for each carrier during the actual period #1

Carrier A 31
Carrier B 43

Measurement period 2

Count the total number of Measured subscribers for each carrier during the actual period #2
Carrier A .34
Carrier B 44

Calculate new added subscribers for each carrier

Sort and list the number of unique User IDs

Count the number of ID's for each carrier in period #2 that are new and did not exist in period #1
Carrier A 6
Carrier B 8

Adjust numbers using baseline coefficients previously calculated

Multiply measured adds for each carrier by the baseline coefficients for each carrier
Carrier A "6x1.2000 7.2000
Carrier B 8x1.1111 8.8889

Total 16.0889

Calculate share of new adds

Divide adjusted numbers for each carrier by the adjusted total
Carrier A 7.2000 /16.0889= 44.8%
Carrier B 8.8889 /16.0889= 55.2%

Fleuee 1Y
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ALGORITHM FOR CALCULATING CHURN AND CHURN SHARE

Baseline period
Count the total number of Measured subscribers for each carrier during a baseline period (roamers excluded)

Carrier A 30
Carrier B 45

Compare to the Actual number of subscribers during baseline period
Carrier A 36
Carrier B 50

Calculate the gross up coefficient for each carrier for baseline period
Carrier A "=36/30" 1.2000
Carrier B "=50/45" 1.1111

Measurement period #1
Count the total number of Measured subscribers for each carrier during the actual period #1

Carrier A 31
Carrier B 43

Measurement period 2

Count the total number of Measured subscribers for each carrier during the actual period #2
Carrier A 34 '
Carrier B 44

Calculate churned subscribers for each carrier

Sort and list the number of unique User IDs

_ Count the number of ID's for each carrier in period #1 that do not exist in period #2
Carrier A 3

Carrier B 7

Adjust numbers using baseline coefficients previously calculated

Multiply measured churns for each carrier by the baseline coefficients for each carrier
Carrier A "3x1.2000 3.6000
CarrierB  7x1.1111 7.7778

Total 11.3778

Calculate share of churns

Divide adjusted numbers for each carrier by the adjusted total
Carrier A 3.6000 /11.3778= 31.6%
Carrier B 7.7778 /11.3778= 68.4%

Froufe S
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ROAMER MEASUREMENT
ACTUAL ROAMERS VS. MEASURED ROAMERS DURING A BASELINE PERIOD

Actual Roamers Measured Roamers
214 8495065 Carrier B 214 8495065 Carrier B
212 4563453 Carrier B
412 3458569 Carrier B 412 3458569 Carrier B
917 8393984 Carrier B 917 8393984 Carrier B
202 3450902 Carrier A
206 8473934 Carrier A 206 8473934 Carrier A
213 4929087 Carrier A 213 4929087 Carrier A
016 9485023 Carrier A 816 9485023 Carrier A
Total # 8 Both Total # 6 Both

Ficeee (8
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ROAMER MEASUREMENT
SORTED DATA TO COUNT MEASURED SUBS FOR ACTUAL PERIOD

617

213
412
917

8493200 Carrier A
8473934 Carrier A
4929087 Carier A
3458569 Carrier B
8393584 Carrier 8

Measured

19 / 49
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ROAMER MEASUREMENT
ALGORITHM FOR CALCULATING ROAMING SHARE

Baseline period
Count the total number of Measured roamers for each carrier during a baseline period

Carrier A 3
Carrier B 3

Compare to the Actual number of roamers during baseline period

Carrier A 4
Carrier B 4
Calculate the gross up coefficient for each carrier for baseline period
Carrier A "=4/3= 1.3333
Carrier B "=4/3= 1.3333

Actual measurement period

Count the total number of Measured roamers for each carrier during the actual period
Carrier A 3
Carrier B 2

Calculate the total number of roamers using the gross up coefficients
Carrier A "=3"1.3333 4.0000
Carrier B "=2*1.3333 2.6667
Tot # roamers = 3*1.3333+2*1.3333 = 6.6667

Calculate the roamer share of each carrier for actual data

Carrier A "=3*1.3333/6.6667 = 60.0%
Carrier B "=2%1.3333/6.6667 = 40.0%

FIGUPE O



21/ 49 PCT/US00/06652

WO 00/56098

\€ 390914

D 5 19D e e T e BT T L, T L A R R L T e e

. 1] MED SV MigQ gV - %E) L1 | 44 xes %eh % %z 14} L4
U 18VO D muncy B0 av. | (%s'T) | {343 ne) L 22 i%re) gz (xrot)  (xgo) L3 70z

o] 8 WG 623 ird B [ e e e oo

Tt RCD RO ANyg mamey egeg XL L %0} xri j 348 L 3%} ) 24 wi < %4 L {4

. %o Vovo mamoy snmeg: 't Koer  Hxtel)  wes {%r0) %60t (xget)  vg® %I I%o9)  ixiee)

b ) aey oac "y T [ [13] zar o

i ew
'« XX
, %90t

114 L (£ e
[1%4 T %z %2
[ 173 * %ee wrez
[ -3 ot ¢
wre %S 1243 T
%0 %4 % %
[~ 74} (14} (743
R S e T R L L R A ST N b
%y Xy %o 032
{%r6) L2 Ian) ¢ 3% ]
HIZE 2O eI 18Yie
xset (3] L 1%-2 «t'w
%Ll (%rod | =713 “ge
77 CY S = 1 ez (201}

;
o anys E:iwm
¥Ovo !i.e.alumu
3¢
murroy/me) wimeytit] g
uEQ s ey sewoy Kt
HOYD MO mumay s

L} Ty RO G SRS NS Mumny
e () ig; BUBRLER) fupimo)
ey %Ly XIw  iieqr3Bupmeoy joesyg
’ LMo N

-2 {o000) SO muLIKYY t
XTH  XIW %Iy b

vis oL 1313 L
wrey xrer L 434 %y
%le *ze *CE %xET
(2] Tt (L) 408
%08y %rey *ryY
“ro %o “re
Y- (14 cod'or (79" 4

if
Bk W 0 Ty el g § LN B LAl

A R L AR AT T sl e B e
xeee %ees *E0¢ %¥Ly
xzr §35] %e0ll %50
UCR Wiz lsiz &Y
%ey  Xere Fr  Xoet [ 170
wTH Koy wor  (xge) i X i%g'o)

tores  £ogsl uweTk nre
40 sweoyrgeg suman’d:| 1z (X2 o [x1% (23 el (21} res

L e weoaxyg moseumeyyiiTI %Dy | Xute %ELy “iy % ey xoee “rey LT
i 8508 VOV IO mureay . | 499 £ 14 %0'¢ e xor %0's %z wi %sL %aL
] 90 008 R e -1 m 3 127 JELO (=) ©e
< ) o saus mumay .l KIS | XViE L35 %46 oor %zor Reov «ror Lior “Zw “yor
Lo ¥ovo mumoy;, 1 %i xeot  (x0y) sgo) %14 wrd *0 wtZ b
H. Lty Jusoy ey YR slly MGl OYDY  L900r YOI'C Ye0NT 90CST
K}

QY3 ) surecy »(10 -(..‘u_
U0 enyg muxai egpeg .|
YovD muvoy sames ;i

syjucit 3 Bugiag ¢ 6654 J2GW0ag S
. 4oday Mlapoy seuteoy - oseysafaLuyy:-

ERETE]




WO 00/56098 22 [ 49 PCT/US00/06652

CALL SHARE MEASUREMENT
ACTUAL SUBSCRIBERS VS. MEASURED SUBSCRIBERS DURING A BASELINE PERIOD

Actual Calls - Carrier B Measured Calls - Carrier B
408 3216877 Carrier B TC Assignment

408 5048157 CamierB TC Assignment
408 5048157 Camier B TC Assignment
415 2719321 Canier B TC Assignment
415 2719321 Carrier B TC Assignment 415 2719321 CamierB  TC Assignment
415 4851181 Camier B TC Assignment
415 4985677 CamierB TC Assignment
415 4995677 CarierB TC Assignment
415 7202077 Camier B TC Assignment

415 7220981 CanierB TC Assignment 415 7220981 Camier B TC Assignment
510 9718435 Camier B TC Assignment 510 9716435 Camier B TC Assignment
510 9719435 Camier B TC Assignment 510 9719435 Camier B TC Assignment
650 2086803 Carmier B TC Assignment

650 3165225 Camier B TC Assignment - 650 3165225 CamierB  TC Assignment

650 4720249 Carmier B TC Assignment
817 8393984 Carmier B TC Assignment
925 4799759 Camier B TC Assignment
925 4799759 Carier B TC Assignment
925 7202077 Carrier 8 TC Assignment

Total # 19 Carier B Total # § Carrier B

Total non roamers # 18 5

Actual Calls - Carrier B Measured Calis - Carrier B
206 8473934 Carmier A TC Assignment 206 8473934 Camier A  TC Assignment
213 4929087 Carier A TC Assignment
408 3081099 Camier A TC Assignment 408 3081099 Camier A TC Assignment

408 3260181 Camrier A TC Assignment
408 5048155 CarmierA TC Assignment
408 6322327 Carrier A TC Assignment 408 6322327 CamierA  TC Assignment
408 9727753 Caniler A TC Assignment
415 4851179 Carmier A TC Assignment
415 4995675 Camier A TC Assignment
415 6912089 Camier A TC Assignment 415 6912099 Camier A TC Assignment
415 7070089 Carier A TC Assignment
415 7202075 Carier A TC Assignment
415 9157919 Carier A TC Assignment
415 9718061 Carmier A TC Assignment
415 9718063 Carier A TC Assignment 415 9718063 Camier A TC Assignment
510 2719319 Carrier A TC Assignment
510 4072267 Camier A TC Assignment
510 4072267 CamierA TC Assignment
510 4072267 CarierA TC Assignment
510 4075781 CamierA TC Assignment 510 4075791 Camer A  TC Assignment
510 4140375 Carvier A TC Assignment
510 4792791 Canier A TC Assignment

510 5312381 Camier A TC Assignment 510 5312381 Camier A  TC Assignment
510 5312381 Camier A TC Assignment
510 6728701 Carrier A TC Assignment 510 6728701 CamierA  TC Assignment

617 8493200 Camier A TC Assignment

650 2086801 Camier A TC Assignment

6850 4140375 Camier A TC Assignment

650 4720247 Carrier A TC Assignment

€50 7600201 Carmier A TC Assignment

650 8160867 Camier A TC Assignment 650 8160867 Camier A  TC Assignment
850 8160867 Carmier A TC Assignment

650 8282139 Cerrier A TC Assignment

650 8282139 Carrier A TC Assignment

650 8722861 Carier A TC Assignment

650 9727753 Canier A TC Assignment

916 9485023 Carmier A TC Assignment 916 9485023 Camier A TC Assignment
925 3086349 Carier A TC Assignment .

925 4946647 Carmier A TC Assignment

925 5312381 Cander A TC Assignment 925 5312381 Camier A TC Assignment
925 8289137 CamierA TC Assignment

925 8722861 Camier A TC Assignment

925 9837732 Camier A TC Assignment

Total # 43 Carrler A Total # 11 Carrier A
Total non roamers # k) 10
Total # 62 Both Total # 16 Both
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CALL SHARE MEASUREMENT
SORTED DATA TO COUNT MEASURED CALLS FOR ACTUAL PERIOD (SHOWS TC ASSIGNMENTS ONLY)

Measured TC Assignments - Carrier B

415 2719319 CarrierB  TC Assignment
415 7220979 CarrierB  TC Assignment
510 9719433 CarrierB  TC Assignment
650 3165223 CarrierB  TC Assignment

Measured Carrier B 4
Non-roaming 4

Measured TC Assignments - Carrier B

206 8473934 Carrier A TC Assignment
408 6322325 CarrierA  TC Assignment
408 3081097 CarrierA  TC Assignment
415 6912097 Camier A TC Assignment
415 9718061 Carrier A TC Assignment
510 5312379 Carrier A TC Assignment
510 4075789 Carrier A TC Assignment
510 6728699 Carrier A TC Assignment
650 8160865 Carrier A TC Assignment
925 5312379 CarrierA  TC Assignment

Measured Carrier A 10
Non-roaming 9

FleuRe 25
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CALL SHARE MEASUREMENT
ALGORITHM FOR CALCULATING CALL SHARE

Baseline perlod
Count the total number of Measured calis for each carrier during a baseline period (roamers excluded)

Canier A 1
Carrier B 5

Compare to the Actual number of calls during baseline period
Carrier A 43
Carrier B 19

Calculate the gross up coefficient for each carrier for baseline period
Carmier A "=43/11" 3.9091
CamierB "=19/5" 3.8000

Actual measurement period
Count the total number of Measured calls for each carrier during the actual period

Carrier A 10
Carrier B 4

Calculate estimate of actual number of calis

Calculate the estimate of actual number of calls for each carrier during the actual period using gross up coefficients
Carrier A "=10*3.9091 38.0909
Carvier B "=4°3.8000  15.2000

Calculate caller share
Calculate the total number of calls using the gross up coefficients
_ Tot# calls =10°3.9091+4*3.8000=  54.2909

Calculate the market share of each carrier for actual data
Carrier A =39.0909/54.2909= 72.0%
Carrier B =15.2000/54.2909= 28.0%

CALCULATE THE SAME EXCLUDING ROAMING CALLS

Baseline period
Count the total number of Measured calls for each carrier during a baseline period (roamers excluded)

Carvier A 10
Carrier B 5

Compare to the Actual number of calls during baseline period
Carrier A 39
Carrier B 18

Caiculate the gross up coefficient for each carrier for baseline period
Camier A "=39/10" 3.9000
Carrier B "=18/5" 3.6000

Actual measurement period
Count the total number of Measured calls for each carrier during the actual period

Carrier A 9
Carrier B 4

Calculate estimate of actual number of calls
Calculate the estimate of actual number of calls for each carrier during the actuat period using gross up coefficients

Carrier A "=9°3.9091  35.1000
Carrier B "=4"3.6000  14.4000

Calculate caller share
Calculate the total number of calls using the gross up coefficients
Tot # calls =9*3.9091+4*3.6000=  49.5000

Calculate the market share of each carrier for actual data

Carrier A =35.1000/49.5000= 70.9%
Carrier B =14.4000/49.5000= 29.1%
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BASE SUBSCRIBER PROFILING
Actusl raw data
Date Time Area code UseriD  Cellsite Camier  Qlty Type

2111999 12:00:00 415 2719321 33 Camier B San Francisco TC Assignment

211999 12:00:00 415 3201813 33 Camier A San Francisco Registration
211989 12:00:00 415 Bo43821 33 Camier B San Francisco Registration
211999 12:00:01 408 6322327 33 CamierA  San Francisco TC Assignment
211999 12:00:01 6850 3200201 33 CamierA  San Francisco Page

211998 12:00:01 213 4920087 33 CamierA  San Francisco Page

2111989 12:00:01 6850 5105341 33 Camier B San Francisco Page

211998 12:00:02 650 8917483 33 CamierB  San Francisco Page

211090 12:00:02 510 531238t 33 CamierA  San Francisco TC Assignment
211/1908 12:00:02 510 4075761 33 CamierA  San Francisco TC Assignment
2111998 12:00:02 925 60226825 33 Camier B San Francisco Page
211989 12:00:03 925 7202077 33 CamierA  San Francisco Page
211999 42:00:03 925 4799759 33 CamierB  San Francisco Page

211998 12:00:03 917 83939884 33 CamierB  San Francisco Registration

2114999 12:00:03 408 3216877 33 Camier B San Francisco Registration

211999 12:00:04 415 6912088 33 CammierA  San Francisco TC Assignment

211999 12:00:04 415 8839323 33 CanierA  San Francisco Page

21999 12:00:04 415 9719867 33 Camier B San Francisco Registration

2111988 12:00:04 408 5318827 33 Camier B San Francisco Registration

211990 42:00:05 850 7203431 33 CamierA  San Francisco Page

211999 12:00:05 650 1099979 33 CarierB San Francisco Registration

2111999 12:00:05 650 8160887 33 CamierA  San Francisco TC Assignment

211998 12:00:08 510 3088351 33 CamierB  San Francisco Page

211099 12:00:08 510 4792793 33 CamierA  SanFrancisco Registration

211999 12:00:08 925 9837734 33 CamierA  SanFrancisco Registration

21171909 12:00:08 925 3088351 33 Carrier B San Francisco Page

2111999 12:00:07 925 49548840 33 Camier A San Frarcisco Registration

211999 12:00:07 208 8473934 33 Camier A San Francisco TC Assignment

211908 12:00:07 408 3081089 33 CamierA  San Francisco TC Assignment

2111999 12:00:07 415 7070081 33 CamierB  San Francisco Page

211989 12:00:08 415 9718083 33 Camier 8 San Francisco Registration

21111999 12:00:08 415 9157921 33 Camier A San Francisco Registration

211989 12:00:08 408 3260183 33 Camier B San Francisco Page

2111989 12:00:08 6850 9727755 33 Camier A San Francisco Registation

211998 12:00:09 650 3185225 33 Camier B San Francisco TC Assignment

211988 12:00:09 650 7600203 33 CamierA  SanFrancisco Page

211909 12:00:09 510 2719321 33 CamierA  San Francisco Registration

211899 12:00:09 510 4140377 33 Camier B San Francisco Registration

211999 12:00:10 925 8289139 33 Camier A San Francisco Page

211999 12:00:10 925 8722883 33 Camier8  San Francisco Registration

211999 12:00:10 925 5312381 33 Camier A San Francisco TC Assignment

211998 12:00:10 408 4075791 33 Camier B San Francisco Page

2111999 12:00:11 415 4851181 33 Camier8  San Francisco Registration

2NH9N9 12:00:11 415 7202077 33 Camier 8 San Francisco Registration

21111999 12:00:11 415 4995877 33 CamierA  San Francisco Page

211999 12:00:11 408 5048157 33 CamierA  San Francisco Registration

211999 12:00:12 850 4720249 33 CamierB San Francisco Registration
Thousands of records, but abrevisted for spsce
22011999 11:59:50 918 9485023 33 CamierA  San Francisco TC Assignment
2281909 11:59:51 650 1099979 33 Camier B San Francisco Reglstration
272811999 11:59:51 650 2088803 33 Camier8  San Francisco Page
272811999 11:59:51 510 4072268 33 Camier B8 San Francisco Registration
272011999 11:59:52 510 9718435 33 Carmier B San Francisco TC Assignment
22811999 11:59:52 925 5318223 33 Carier B San Francisco Page
27201989 11:59:52 925 3972083 33 CamierB  San Francisco Registration
22801999 11:59:52 925 8372834 33 CamierB  San Francisco Registration
272804999 11:59:83 408 7070091 33 Camier A San Francisco Page
22811908 11:59:53 415 7203431 33 Camier B San Francisco Registration
27201999 11:59:53 415 9718083 33 Camier A San Francisco TC Assignment
2/28/1998 11:59:53 415 9080547 33 Camier8  San Francisco Page
2280/1909 11:59:54 408 9727755 33 Carrier A  San Francisco Registration
2/28/1989. 11:59:54 850 4140377 33 CamierB  San Francisco Registration
220119938 11:59:54 850 8202141 33 Carier 8 San Francisco Page
272811989 11:59:54 650 8722883 33 Camier8  San Francisco Registration
22811989 11:59:55 510 6728701 33 CamierA  San Francisco TC Assignment
2/28/1909 11:59:55 510 . 3283887 33 CamierB  SanFrancisco Page
22611989 11:59:55 925 9120421 33 Camier 8 San Francisco Registration
2281989 11:59:85 214 8485085 33 CamierB  San Francisco Page
22811969 11:59:58 925 4074175 33 Carrier 8 San Francisco Registration
27261909 11:59:56 825 2649681 33 CamierB  San Francisco Page
2281989 11:69:56 408 4949717 33 CamierB  SanFrancisco Registration
272811999 11:59:56 415 7220981 33 Camier B San Francisco TC Assignmant
27281999 11:50:57 415 4720249 33 Camier B San Francisco Page
22811989 11:59:57 415 2718321 33 Camrier B San Francisco Registration
272041088 11:59:57 408 9140825 33 CamierA  Sean Francisco Registration
272011998 11:59:57 650 4859877 33 CamerB8  San Francisco Page
2201999 11:59:58 412 3458569 a3 Camier B San Francisco Registration
272001999 11:59:58 850 8040589 33 CamierA  San Francisco Registration
2720/1989 11:59:58 650 4075813 33 Carier B SanFrancisco Page
2/26/1988 11:59:59 5§10 8927489 33 Camier A San Francisco Page
27201999 11:59:59 $10 9088217 33 CamerA  San Francisco Page
2720/1999 11:59:59 925 5108465 33 Camier B San Francisco Page
220/1999 11:59:58 825 7202009 33 Camrier B San Francisco Page

311999 12:00:00 925 8134855 33 CamierB  SanFrancisco Page

V11999 12:00:00 408 5075719 33 Camier A San Francisco Page
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BASE SUBSCRIBER PROFILING
SORTED DATA YO COUNT MEASURED SUBS FOR ACTUAL PERIOD

Messured aube
Ares code Carrler  Number of TC Assianments
408 2450872 Corrier B 16
408 3218875 Come 8 0
408 3200181 Carrier B 4
400 4076780 Carmiec B 2
408 4540715 Camier B "
408 5318825 Camier 8 15
408 5508825 Comier B [}
408 0720342 Camier B [
408 7070080 Carrier B 2
408 263089 Corrier B “
415 2719319 Cacrier B ')
415 3054234 Cactiec B n
415 4651179 Camiec 8 2
415 4720247 Carrier 8 4
415~ 7070089 Camier 8 74
415 7202075 Camier B 7
415 7203420 Carmier 8 13
415 7220079 Carrier B 6
415 8043619 Camier 8 102
415 9080545 Cerrier 8 es
415 9718081 Carier B 10
415 $710865 Corvier B o
$10 3086340 CamerB ‘4
$10 326645 Comier B '
810 4072267 Comier B 10
B10 4140375 Carrier B 80
810 4750234 CarerB "
510  S0AM74 Canier B a3
§10 5763484 Carier B 38
$10  5830S3 Cartier B n
$10 7070080 Carvier B 28
$10 8374527 Carer B ]
$10 $719433 Carrier B L]
650 208801 Cormier B [}
650 3086340 Comer B 0
€50 3165223 Carier B ]
850 4140375 Comer B 20
@50 4720247 Comier B 3
650 5105330 CarmieB °2
650 6739423 CamerB 1
850 7923734 Carmier B 10
650 8137454 ComierB 65
650 8282136 Camier B 180
50 8722001 Carmier B o1
850  $317481 Comer 8 168
925 2649679 Carmiec B 20
925 3008340 Carier 8 20
§25 3200181 Carier B ”
§25 3972081 Carrier 8 s
025 4074173 Camier B °
©25 4790757 Camier B ]
025 5318221 Cemiee B . 10
$25 6022623 Carrier B []
025 $372032 Camier B 02
925 8722081 Carrier B 138
$25 9120419 Camrler B &0

»
3
i

Messured CallOne &

408 2104583 Carrier A 2
400 2568344 Carrier A 1]
408 3023844 Camer A %
08 3045823 Carrier A 26
408 3081007 Corrier A 0
408 3435883 Corrier A 2
408 4792791 Camec A 12
408 5048155 Carmier A 0
408 5630234 Corvier A 182
408 $322325 Cerrier A 4
408 0034212 Carrier A 130
408 7070089 Carrier A "
408 9727753 Corvier A 108
4“5 2834085 Carvier A 24
415 3201011 Carrier A 24
415 4905675 Cerrier A 0
o5 0812007 Carrier A L]

“s 8838321 Corrier A

415 8710081 Carrier A

050 3200100 Comier A
650 4940647 Comier A
650 6386302 Carrier A
650 720420 Carer A
€50 7800201 Corrier A 76
%0 8160085 Canier A 4
650 9727753 CarierA 17e
650 9778330 CamierA 8
650 0037732 ComerA 6
025 4340847 Carrier A [
025 5312079 Cemier A °
925 0574932 ComerA 4
925 T202075 Cemer A 2]
025 8200137 Camier A 4
025 6157910 ComierA 2%
925 9837732 Comies A 2
Wescured Carrier A “ 1763
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BASE SUBSCRIBER PROFILING
SORTED DATA TO COUNT MEASURED SUBS FOR ACTUAL PERIOD
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muﬂmeﬂﬂtmwmmm

WO 00/56098

Seamred s

0 S0 TOT0000  COeth e
Secend quartie fetais
Third Quartte
81 =5 086348  CemerA E
2 0D Comw3 b
[~ 810 BN Camier 8 2
4 5 MR Cemwd 2
® a“s 747 CamirA b
| ] 415 234055 Camec B 2
s @5 30tet Cemer 2
“ 95 #EE Cemerd M
» .0 4140778 CamerA E
© 05 2eNTs  ComiecA 2
1 8 @ans  Caeh "
< $10 a4 Camer A "
© 415 7NTS  Cemerh "
. DS CemerA 15
[ 8 areame Cornier B 12
- 60 318  Comerd 12
. @ C 707000 Cemerd "
- $10 7287 Canler A 0
- TRTH  ComerA 10
» © et CemeA 10
n $10 8N CamecA ’
7 s a7 Caerior B L]
n €0 3123 CevierA [
" $10 $12030  Cemec® s
$10___ 720000 Carier 8 s

&

J

ttalht0&2832323!U£!88858{

ll!lll!!!SllSll!tﬂ!BﬂHﬁii

29 / 49

i

elooo--00-00000-420-vw0000~ o0

RULBURLLLAABBLI2ARARAERR Y ;ﬂd:i!ll!!ll!

al--c0-0c0--w00-0-«0nssco==n

3loo--0--0co--0-0c-0000~00-

glcono-vwco00ccasu-voa-con-

2f--0-c000---0000002-v0==u0

g
]

2053000
$te 006340 ComwrA
Lo €255 Comw B
[ wrex: Comer®
“s NN Comerd
8 4N1Te  ComerA

2104583

3435083

EH
gl
i

gleco-cccnccosca0000000-=-

2l-~-coeevcov0ccccscnn-nooo

;ooooooﬂaoa—tnﬂuuu»nuA‘.A‘

fotals

Fi6URE 39

PCT/US00/06652



WO 00/56098
BASE SUBSCRIBER PROFILING
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ALGORITHM FOR PROFILING BASE SUBSCRIBERS

Carrfer A CarrierB

First quartile
Second quartile
Third quartile
Fourth quartile

Calculate the market share of each quartile using the following formulas

First quartile
Carrier A
Carrier B
Second quartile
Carrier A
Carrier B
Third quartile
Carrier A
Carrier B
Fourth quartile
Carrier A
Carrier B

16 9
15 10
13 12
12 13

=16/(16+9)
=9/(16+9)

=15/(15+10)
=10/(15+10)

=13/(13+12)
=12/(13+12)

=12/(13+12)
=13/(13+12)

Fleuee 56

64.0%
36.0%

60.0%
40.0%

52.0%
48.0%

48.0%
52.0%

PCT/US00/06652
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ADDED SUBSCRIBER PROFILING .
Actual raw data period #1
Date  Yime Areacode UseriD  Cellsite Camjer  City Type

N9 12:00:00 650 3290201 33 Camier 8 San Francisco Page

1411909 12:00:00 650 8917483 33 Camier A San Francisco Page

MNNe 12:00:00 510 5312381 33 Camer B San Francisco Page

Rt ol 12:00:01 415 2719321 33 Camer A San Francisco Registration

1111999 12:00:01 415 3201813 33 Camier A San Francisco Registration

1111899 12:00:01 415 8043621 33 Carier A San Francisco TC Assignment

111999 12:00:01 408 8322327 33 Camier B San Francisco Page

AN 12:00:02 925 7202077 33 Camier 8 San Francisco Page

1V1M999 12:00:02 213 4929087 33 Camier A San Francisco Page

AHN999 12:00:02 850 5105341 33 Camier A San Francisco Page

1IN0 12:00:02 650 4075813 33 Carmier B San Francisco TC Assignment

1IN 12:00:03 510 8927489 33 Carier A San Francisco Registration

111999 12:00:03 10 9088217 33 Camier B San Francisco Registration

11998 -42:00:03 - - 925 5108485 33 Camier B San Francisco TC Assignment

1111909 12:00:03 925 7202099 33 Carier B San Francisco TC Assignment

111999 12:00:04 925 8134855 33 Cavier A San Francisco TC Assignment

G0 12:00:04 510 30868351 33 Camier A San Francisco Page

11N 12:00:04 510 4792783 33 Canier B San Francisco Reglstration

11471999 12:00:04 925 9837734 33 Camier B San Francisco Registration

111999 12:00:05 925 3088351 33 Camier A San Francisco Page

111999 12:00:05 925 4940849 33 Carrier 8 San Francisco Registration

AM199% 12:00:08 208 8473834 33 Camier A San Francisco TC Assignment

Rt ) 12:00:08 408 3081098 33 Carvier B - San Francisco Page

1NMN199% 12:00:06 415 7070091 33 Camier A San Francisco Registration

190 415 9718083 33 CamierA  San Francisco Registration

1111999 415 9157921 33 Canler B San Francisco Page

1100 408 3260183 33 Camier A San Francisco Registration

11/1989 408 5318827 33 Camier A San Francisco TC Assignment

1111989 650 7203431 33 Camier A San Francisco TC Assignment

RGO 650 1099979 33 Camier 8  San Francisco Page

1199 €50 8160887 33 Camier B San Francisco Registration

11998 as0 9727758 33 Camier A San Francisco Registration

1111909 6850 3185226 33 Camier B San Francisco Page

1171998 650 7600203 33 Camier A San Francisco Registration

1111809 510 4075791 33 Camier B San Francisco TC Assignment

11111989 925 8022825 33 CamierA  San Francisco Page

V11999 415 6912099 33 Camier A San Francisco Registration

111999 925 4799758 33 Camier B San Francisco Registration

111999 917 8393984 33 Camier A San Francisco Page

1111989 408 3216877 33 Camier B San Francisco Registration

111999 825 8722883 33 Camier A San Francisco Registration

11111999 415 8839323 33 CamierB  San Francisco Page

111989 415 9719887 33 Carier B San Francisco Registration

111999 510 2718321 33 Camier B San Francisco Registration

17111999 510 4140377 33 Camier A San Francisco Page

111999 925 8289139 33 Camier A San Francisco Registration

111999 510 4072280 33 Camier B San Francisco TC Assignment
Thousands of records, but abreviated for space
17311999 5312381 33 Caier A San Francisco Page
1311898 4075791 33 Camier B San Francisco Registration
1311999 4651181 33 Canier B San Francisco Registration
13111998 7202077 33 Carrier B San Francisco Page
AR1999 4995677 33 Camier B San Francisco Registration
311999 5048157 33 Camier B San Francisco TC Assignment
13111998 4720249 33 Canrier B San Francisco TC Assignment
13111999 9485023 33 Camier B San Francisco Registration
1311999 1099979 33 Camier A San Francisco Page
13111999 2088803 33 Carrier B San Francisco Registration
3NN 2719321 33 Camier A Ssn Francisco TC Assignmaent
311999 9140825 33 Camier B San Francisco Page
13199 4859877 33 CamierA  San Francisco Registration
1311989 3450509 33 Camiecr B San Francisco Registration
311996 8040589 .33 Camier B San Francisco TC Assignment
311009 9727755 33 Carmler B San Francisco Page
13111899 4140377 33 CamierA  San Francisco Registration
12311909 8282141 33 Camier B San Francisco Page
113111999 2722683 33 Carier B San Francisco Registration
13111909 8728701 33 Camier B San Francisco Page
1311909 :59: 83726834 33 Camier B San Francisco Registration
13111999 :59:! 7070091 33 Camier B Sen Francisco Page
1311990 :68: 7203431 33 Carler B San Francisco Registration
1311999 59 9718083 33 Caier B Sen Francisco Page
13111999 :58: 2080547 33 Camier B San Francisco Registration
1311099 :58:! 4074175 33 Carier B SanFrancisco TC Assignment
1311999 159 2040681 33 CamierA  San Francisco Registration
311999 :59: 4849717 33 Cavier B San Francisco Page
1311999 :59:! T220981 33 Camier B San Francisco Registration
1311999 :58:! 3283687 33 CamierA  Ssn Francisco TC Assignment
1311999 159 9120421 33 Carier 8 San Francisco Page
1311999 11:59:59 214 8485085 33 Camier A San Francisco Page
131NN 11:59:59 415 4720249 33 Camier A San Francisco Registration
13111809 11:58:59 925 5108465 33 Camier B San Francisco Page
13111998 11:69:59 925 7202009 33 Camier B San Francisco Page

211999 12:00:00 925 8134855 33 Camier B San Francisco TC Assignmant

211999 12:00:00 408 5075719 33 Camier A San Francisco TC Assignment

—ICURE —gl
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Type
San Francisco TC Assignment
San Francisco Registration
San Francisco Registration
San Francisco TC Assignment

San Francisco TC Assignment
San Francisco TC Assignment

San Francisco Repistration
San Francisco Registration
San Francisco TC Assignmant

San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco TC Assignment

San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco TC Assignment
San Francisco TC Assignment

San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco TC Assignment

San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco TC Assignment

San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco Registration

San Francisco TC Assignment
San Francisco Registration

San Francisco Registration
San Francisco TC Assignment

San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco TC Assignment

San Francisco Registration
San Francisco Registration
San Francisco TC Assignment
San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco TC Assignment
San Francisco Registration
San Francisco Registration

San Francisco Registration
San Francisco Registration

WO 00/56098
ADDED SUBSCRIBER PROFILING
Actusi raw data period #2
Date  Time Area code UserlD  Celisite Carier - City
211999 12:00:00 415 2718321 33 Camier 8
211998 12:00:00 415 3201813 33 Carmier A
211998 12:00:00 415 8043621 33 Camier B
211999 12:00:01 408 6322327 33 Canier A
241998 12:00:01 650 3290201 33 Camier A San Francisco Page
211999 12:00:01 213 4929087 33 Camier A San Francisco Page
211999 12:00:01 650 5105341 33 Camier 8 San Francisco Page
211999 12:00:02 650 8917483 33 Carrier B San Francisco Page
211999 12:00:02 510 5312381 33 Carter A
211999 12:00:02 510 4075791 33 Carrier A
211099 12:00:02 9§25 ©022025 33 Carier B San Francisco Page
211999 12:00:03 825 7202077 33 Cemier A San Frandsco Page
2111989 12:00:03 825 4799759 33 Camier B San Francisco Page
211909 12:00:03 917 23393884 33 Carmier B
211999 12:00:03 408 3216877 33 Camier B
2111999 12:00:04 415 6912099 33 Casrier A
211999 12:00:04 415 8839323 33 Camier A San Francisco Page
2111909 12:00:04 415 9719887 33 Caier B
b alal 12:00:04 408 5318627 33 Camier B
2111999 12:00: 650 7203431 33 Carier A San Francisco Psge
211999 650 10989679 33 Camiec B
21111999 2 650 8160887 33 Carler A
2111909 12:00:08 510 3088351 33 CamierB San Francisco Page
2111999 12:00:08 510 4792793 33 Caier A
211989 12:00:08 925 9837734 33 Caier A
211999 12:00:08 925 3086351 33 Cavler B San Francisco Page
211089 12:00:07 925 4948849 33 Camier A
211999 42:00:07 206 8473934 33 Carier A
211989 12:00:07 408 3081089 33 Carrier A
211989 12:00:07 415 7070091 33 Caier B8 San Francisco Page
2171999 12:00:08 415 9718063 33 Carer B
2111989 12:00:08 415 9157921 33 Camier A
211989 12:00:08 408 3260183 33 Camier8  San Francisco Page
211988 12:00:08 650 9727755 33 Camier A
211999 12:00:08 650 3185225 33 Camier B
2111998 12:00:09 650 7600203 33 Camier A San Francisco Page
211909 12:00:09 510 2719321 33 Camier A
2141998 12:00:09 510 4140377 33 Camier B
211999 12:00:10 925 8289139 33 Camier A San Francisco Page
21999 12:00:10 925 8722803 33 Carrier 8
211999 12:00:10 925 5312381 33 Carmier A
21710909 12:00:10 408 4075781 33 Camier B San Francisco Psge
211999 12:00:11 415 4851181 33 Camier B
211999 12:00:11 415 7202077 33 Carmrier B
1989 12:00:11 415 4995877 33 CamierA  San Francisco Page
211999 12:00:11 408 5048157 33 Carrier A
211989 12:00:12 850 4720249 33 Carmier 8
Thousands of records, but abreviated for space
228M999 11:59:50 918 9485023 33 Camier A
272811999 11:59:51 650 1099879 33 Carrier B
27281999 11:58:51 850 2086803 33 Camier B SanFrancisco Page
2/28/1999 11:50:51 510 4072208 33 Carier B
27281989 11:59:52 510 9719435 33 Camier 8
22811998 11:59:52 925 5318223 33 CamierB  SanFrancisco Page
27281998 11:59:52 925 3972083 33 Camrier 8
22811999 11:59:52 925 8372834 33 Carmier 8
2/20/1999 11:50:83 408 7070091 33 Carmier A San Francisco Page
22811999 11:50:53 415 7203431 33 Camier B
272011999 11:59:53 415 9718083 33 Camier A
22811999 11:59:53 415 9080547 33 Camier B SanFrancisco Page
2/28/1999 11:59:54 408 9727755 33 Camior A
2/28/1999 11:59:54 650 4140377 33 Camier B
2728/1999 11:50:54 650 8282141 33 CaierB San Francisco Page
2/28/1999 11:59:54 650 8722883 33 Carrier B i
2281999 11:59:55 510 6728701 33 Carier A
2728989 11:59:55 510 3283887 33 Camier B San Francisco Page
272811998 11:59:55 925 9120421 33 Camier B
22811909 11:59:85 214 8485085 33 Carier B San Francisco Page
22811999 11:50:58 825 4074175 33 Carmier 8
2/2011999 11:69:56 925 2649681 33 Carier B8 San Francisco Page
2201999 11:59:56 408 4949717 33 Carrier B8
27201999 11:59:58 415 7220081 33 Carier 8
272811099 11:59:57 415 4720249 33 Carier 8 SanFrancisco Page
2281009 11:69:57 415 2718321 33 Carrier 8
2/2811999 11:59:57 408 9140825 33 Camier A
2/261989 11:58.57 850 4659877 33 Camier8  SanFrancisco Page
2261999 11:59:58 412 3458568 33 Carrier B
2281999 11:59:58 650 8040588 33 Camier A
272811099 11:59:58 650 4075813 33 Camier B San Francisco Page
2/28/1099 11:59:59 510 8927489 33 CamierA  San Francisco Page
27281999 11:59:59 510 9088217 33 Camier A San Francisco Page
2/28/1999 11:59:5¢ 925 5108485 33 Camier8  SanFrancisco Page
27281999 11:59:5¢ 925 7202000 33 Carrier 8 San Francisco Page
3111998 12:00:00 925 8134855 33 Camier8  SanFrancisco Page
11989 12:00:00 408 5075719 33 Camier A San Francisco Page

FlooPd 3
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ADDED SUBSCRIBER PROFILING
SORTED DATA TO COUNT MEASURED SUBS FOR ACTUAL PERIOD

Added subs
Number of

Count Area code UserlD Carrier TC Assignments
1 408 2459999 Carrier A 186
2 408 3125342 Carrier A 0
3 408 4284754 Carrier A 4
4 408 5234565 Carrier A 28
5 408 6456834 Carrier A 18
6 408 6834125 Carrier A 15
7 408 9837234 Carrier A 0
8 415 3459759 Carrier A 85
¢] 415 4712845 Carrier A 82
10 415 7074832 Carrier A 4
11 415 7218473 Carrier A 38
12 415 7219473 Carrier A 72
13 415 7237453 Carrier A 2
14 415 9718753 Carrier A 24
15 415 3184477 Carrier A 74
16 510 4405853 Carrier A 17
17 510 5818450 Carrier A 134
18 510 8569023 Carrier A 69
19 650 3129384 Carrier A 102
20 650 4859603 Carrier A 65
21 650 8028449 Carrier A 110
22 650 8147586 Carrier A 88
23 650 8839475 Carrier A 4
24 925 2784753 Carrier A 68
25 925 3346573 Carrier A 10
26 925 4796784 Carrier A 50
27 925 5473842 Carrier A 18
28 925 8574534 Carrier A 63
29 408 2158949 Carrier B 38
30 408 3048865 Carrier B 73
31 408 4858694 Carrier B 28
32 408 5689483 Carrier B 9
33 408 7071234 Carrier B 88
34 415 3203845 Carrier B 0
35 415 9158934 Carrier B 0
36 510 3093849 Carrier B 5
37 510 4798694 Carrier B 20
38 510 5495834 Carrier B 33
39 510 5504853 Carrier B 82
40 650 5873844 Carrier B 1
41 650 8178934 Carrier B 10
42 650 9938445 Carrier B 65
43 925 8129345 Carrier B 160
44 925 8129903 Carrier B 3
44 2045

Fieupe sS4
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ADDED SUBSCRIBER PROFILING
SORTED DATA TO COUNT MEASURED ADDED SUBS FOR ACTUAL PERIOD

Measured subs

Sort#

SOoOONOOAWN -

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39
40
41
42
43
44

Area code
408
925
510
650
650
650
408
415
415
510
415
408
415
510
925
650
650
925
925
415
408
510
408
408
415
510
408
925
510
408
925
650
408
510
408
415
650
925
415
650
408
408
415
415

User ID Carrier

35/ 49

Number of

PCT/US00/06652

TC Assignments Carrier A count Carrier B count

2459999 Carrier A
8129345 Carrier B
5818450 Carrier A
8028449 Carrier A
3129384 Carrier A
8147586 Carrier A
7071234 Carrier B
3459759 Carrier A
4712845 Carrier A
5504853 Carrier B
3184477 Carrier A
3048865 Carrier B
7219473 Carrier A
8569023 Carrier A
2784753 Carrier A
4859603 Carrier A
9938445 Carrier B
8574534 Carrier A
4796784 Carrier A
7218473 Carrier A
2158949 Carrier B
5495834 Carrier B
5234565 Carrier A
4858694 Carrier B
9718753 Carrier A
4798694 Carrier B
6456834 Carrier A
5473842 Carrier A
4405853 Carrier A
6834125 Carrier A
3346573 Carrier A
8178934 Carrier B
5689483 Carrier B
3093849 Carrier B
4284754 Carrier A
7074832 Carrier A
8839475 Carrier A
8129903 Carrier B
7237453 Carrier A
5873844 Carrier B

3125342 Carrier A

9837234 Carrier A
3203845 Carrier B
9158934 Carrier B

186
160
134
110
102
88
88
85
82
82
74
73
72
69
68
65
65
63
50
38
38
33
28
28
24
20
18
18
17
15
10
10
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ADDED SUBSCRIBER PROFILING
SORTED DATA TO COUNT MEASURED ADDED SUBS FOR ACTUAL PERIOD

Measured subs

Number of
Sort# Areacode UserlD Carrler TC Assignments Carrier A count Carrier B count

First Quartile
1 408 2459999 Carrier A 186 1 0
2 925 8129345 Carrier B 160 0 1
3 510 5818450 Carrier A 134 1 0
4 650 8028449 Carrier A 110 1 0
5 650 3129384 Carrier A 102 1 0
6 650 8147586 Carrier A 88 1 0
7 408 7071234 Carrier B 88 0 1
8 415 3459759 Carrier A 85 1 0
9 415 4712845 Carrier A .82 1 0
10 510 5504853 Carrier B 82 0 1
11 415 3184477 Carrier A 74 1 0
First quartile totals 8 3
Second Quartile
12 408 3048865 Carrier B 73 0 1
13 415 7219473 Carrier A 72 1 0
14 510 8569023 Carrier A 69 1 0
15 925 2784753 Carrier A 68 1 0
16 650 4859603 Carrier A 65 1 0
17 650 9938445 Carrier B 65 0 1
18 925 8574534 Carrier A 63 1 0
198 925 4796784 Carrier A 50 1 0
20 415 7218473 Carrier A 38 1 0
21 408 2158949 Carrier B 38 0 1
22 510 5495834 Carrier B 33 0 1
Second quartile totals 7 4
Third Quartile
23 408 5234565 Carrier A 28 1 0
24 408 4858694 Carrier B 28 0 1
25 415 9718753 Carrier A 24 1 0
26 510 4798694 Carrier B 20 0 1
27 408 6456834 Carrier A 18 1 0
28 925 5473842 Carrier A 18 1 0
29 510 4405853 Carrier A 17 1 0
30 408 6834125 Carrier A 15 1 0
31 925 3346573 Carrier A 10 1 0
32 650 8178934 Carrier B 10 0 1
33 408 5689483 Carrier B g 0 1
Third quartile totals 7 4
Fourth Quartiie
34 510 3093849 Carrier B 5 0 1
35 408 4284754 Carrier A 4 1 0
36 415 7074832 Carrier A 4 1 0
37 650 8839475 Carrier A 4 1 0
38 925 8129903 Carrier B 3 0 1
39 415 7237453 Carrier A 2 1 0
40 650 5873844 Carrier B 1 0 1
41 408 3125342 Carrier A 0 1 4]
42 408 9837234 Carrier A 0 1 0
43 415 3203845 Carrier B 0 0 1
44 415 9158934 Carrier B 0 0 1
Fourth quartile totals 6 5

FICRE B,
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ADDED SUBSCRIBER PROFILING

ALGORITHM FOR PROFILING ADDED SUBSCRIBERS

First quartile
Second quartile
Third quartile
Fourth quartile

Calculate the market share of each quartile using the following formulas

First quartile

Second quartile

Third quartile

Fourth quartile

37/ 49

Carrier A Carrier B

Carrier A
Carrier B

Carrier A
Carrier B

Carrier A
Carrier B

Carrier A
Carrier B

O NN

O~ bW

=8/(8+3)
=3/(8+3)

=7/(7+4)
=4/(7+4)

=7/(7+4)
=4/(7+4)

=6/(6+5)
=5/(6+5)

F(6URE

72.7%
27.3%

63.6%
36.4%

63.6%
36.4%

54.5%
45.5%

<7
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CHURNED SUBSCRIBER PROFILING
SORTED DATA TO COUNT MEASURED SUBS FOR ACTUAL PERIOD

Churned subs

Number of
Count Area code UseriD Carrier TC Assignments
1 408 4075789 Carrier A 186
2 408 5598825 Carrier A 0
3 415 3954234 Carrier A 4
4 415 9080545 Carrier A 28
5 510 4140375 Carrier A 18
6 510 8374527 Carrier A 15
7 650 4140375 Carrier A 0
8 650 8282139 Carrier A 85
9 925 4074173 Carrier A 82
10 925 8372832 Carrier A 4
11 408 3023844 Carrier B 38
12 408 3435863 Carrier B 72
13 408 5680234 Carrier B 2
14 415 2834055 Carrier B 24
15 415 6912097 Carrier B 74
16 510 2719319 Carrier B 17
17 510 4792791 Carrier B 134
18 650 4946647 Carrier B 69
19 650 7600201 Carrier B 102
20 650 9778330 Carrier B 65
21 925 7202075 Carrier B 110
22 925 8289137 Carrier B 0
23 925 9157919 Carrier B 22
24 925 9837732 Carrier B 333
24 1484

TI6uRE 3%
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CHURNED SUBSCRIBER PROFILING

SORTED DATA TO COUNT MEASURED SUBS FOR A

Measured subs

e ——

39/ 49

CTUAL PERIOD

PCT/US00/06652

Number of
Sort# Areacode User ID Carrier TC Assignments Carrier A count Carrier B count
1 925 9837732 Carrier B 333 0 1
2 408 4075789 Carrier A 186 1 0
3 510 4792791 Carrier B 134 0 1
4 925 7202075 Carrier B 110 0 1
5 650 7600201 Carrier B 102 0 1
6 650 8282139 Carrier A 85 1 0
7 925 4074173 Carrier A 82 1 0
8 415 6912097 Carrier B 74 0 1
9 408 3435863 Carrier B 72 0 1
10 650 4946647 Carrier B 69 0 1
11 650 9778330 Carrier B 65 0 1
12 408 3023844 Carrier B 38 0 1
13 415 9080545 Carrier A 28 1 0
14 415 2834055 Carrier B 24 0 1
15 925 9157919 Carrier B 22 0 1
16 510 4140375 Carrier A 18 1 0
17 510 2719319 Carrier B 17 0 1
18 510 8374527 Carrier A 15 1 0
19 415 3954234 Carrier A 4 1 0
20 925 8372832 Carrier A 4 1 0
21 408 5680234 Carrier B 2 0 1
22 408 5598825 Carrier A 0 1 0
23 650 4140375 Carrier A 0 1 0
24 925 8289137 Carrier B 0 0 1
- 1 1
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CHURNED SUBSCRIBER PROFILING
SORTED DATA TO COUNT MEASURED ADDED SUBS FOR ACTUAL PERIOD

Measured subs

Number of
Sort# Areacode UseriD Carrier TC Assignments Carrier A count Carrier B count
First Quartile :
1 925 9837732 Carrier B 333 0 1
2 408 4075789 Carrier A 186 1 0
3 510 4792791 Carrier B 134 0 1
4 925 7202075 Carrier B 110 0 1
5 650 7600201 Carrier B 102 0 1
6 650 8282139 Carrier A 85 1 0
First quartile totals 2 4
Second Quartile
7 925 4074173 Carrier A 82 1 0
8 415 6912097 Carrier B 74 0 1
9 408 3435863 Carrier B 72 0 1
10 650 4946647 Carrier B 69 0 1
11 650 9778330 Carrier B 65 0 1
12 408 3023844 Carrier B 38 0 1
Second quatrtile totals 1 5
Third Quartile
13 415 9080545 Carrier A 28 1 0
14 415 2834055 Carrier B 24 0 1
15 925 9157919 Carrier B 22 0 1
16 510 4140375 Carrier A 18 1 0
17 510 2719319 Carrier B 17 0 1
18 510 8374527 Carrier A 15 1 0
Third quartile totals 3 3
Fourth Quartile
19 415 3954234 Carrier A 4 1 0
20 925 8372832 Carrier A 4 1 0
21 408 5680234 Carrier B 2 0 1
22 408 5598825 Carrier A 0 1 0
23 650 4140375 Carrier A 0 1 0
24 925 8289137 Carrier B 0 0 1
Fourth quartile totals 4 2

Flouke YO
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CHURNED SUBSCRIBER PROFILING

ALGORITHM FOR PROFILING ADDED SUBSCRIBERS

First quartile
Second quartile
Third quartile
Fourth quartile

Calculate the market share of each quartile using the following formulas

First quartile

Second quartile

Third quartile

Fourth quartile

Carrier A CarrierB

41 / 49

Carrier A
Carrier B

Carrier A
Carrier B

Carrier A
Carrier B

Carrier A
Carrier B

EI6uReE U]

2
1
3
4

=2/(2+4)
=4/(2+4)

=1/(145)
=5/(1+5)

=3/(3+3)
=3/(3+3)

=4/(4+2)
=2/(4+2)

Nwo b

33.3%
66.7%

16.7%
83.3%

50.0%
50.0%

66.7%
33.3%
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PEAK/NON-PEAK CALL SHARE MEASUREMENT
ACTUAL PERIOD RAW DATA
Date Time Area code UseriD

TN9 18:59:50 415 2719319
3711999 18:59:50 415 3201811
WTHO9S 18:59:51 415 8043619
37TH999 18:59:51 408 6322325
71999 18:59:51 650 3200189
3TNees 18:59:51 650 5105339
3719%9 18:59:52 650 8917481
371999 18:59:52 510 5312379
AT11999 18:59:52 510 4075789
3THe89 18:59:52 925 6022623
ATNe88 18:59:53 925 7202075
— 3711009 — —18:59:53 925 4799757
371999 18:50:53 408 3216875
TN 18:50:53 | 415 6912097
7108 18:59:54 415 8839321
AN 18:59:54 415 9719865
371999 18:59:54 408 5318625
3Nee 18:59:54 650 7203429
V711999 18:58:55 650 1099877
71998 18:59:55 650 8160865
AN 18:59:55 510 3086349
nneew 18:59:55 510 4792791
k7l 18:59:56 925 9837732
3711999 18:59:56 925 3086349
711999 18:59:56 925 4946647
711999 18:59:56 408 3081087
AT 18:59:57 415 7070089
371989 18:59:57 415 9718081
37711999 18:59:57 415 9157919
371999 18:50:58 408 3260181
3nnes9 18:59:58 650 9727753
ATNees 18:59:58 650 3165223
TN999 18:59:58 650 7600201
A7NE89 18:59:59 510 2719319
Tnes9 18:59:59 510 4140375
31711999 18:59:59 925 8289137
371989 18:59:59 925 8722861
371999 19:00:00 925 5312379
3TNe99 19:00:00 408 4075789
TN 19;00:00 415 4651179
TNess 19:00:00 415 7202075
AT11999 18:00:01 415 4985675
A7N989 19:00:01 408 5048155
TN 19:00:01 650 4720247
TNee9 19:00:01 617 8493200
371999 19:00:02 650 2086801
3TN999 19:00:02 510 4072267
ATN999 19:00:02 510 9719433
AN 19:00:02 925 5318221
ATN999 19:00:03 925 3972081
371999 19:00:03 925 8372832
371999 19:00:03 408 7070089
3711999 19:00:03 415 7203429
ATN999 19:00.04 415 9718061
annees 19:00:04 415 9080545
37711999 19:00:04 408 9727753
A7N999 18;00:05 650 4140375
37TN999 19:00:05 213 4929087
371999 19:00:05 650 8282139
71999 19.00:05 650 8722861
371999 19:00:06 5§10 6728689
3TN98 19:00:06 510 3283685
ATNeee 19:00.06 925 9120419
711999 19:00:06 206 8473934
A7The89 19:00:07 925 4074173
71999 19:00:07 925 2649679
7990 19:00:07 408 4949715
ATNN0 19:00:07 415 7220079
ATN99 19:00:08 415 4720247
k'7fa)-c ) 19:00:08 415 2719319
ATNe9s 19:00:08 408 4792791
7nees 19:00:08 917 8393984
ATNeNee 19:00:09 650 9837732
AN 19:00:09 650 3086349
3TN 19:00:09 650 4946647
371999 19:00:09 510 3081097
71999 19:00:10 510 7070089
AT1998 19:00:10 825 9157919
3711999 19:00:10 925 3260181
371999 19:00:10 408 7070089
TNees 19:00:11 412 3458568

Celisite Garrler
33 Camier B
33 Camier A
33 Camier B
33 Camier A
33 Camier A
33 Carrier B
33 CamierB
33 Carrier A
33 Carrier A
33 Camier B
33 Carrier A
33 Camier B
33 Camier B
33 Carrier A
33 Camrier A
33 Camier B
33 Carrier B
33 Carier A
33 Camier B
33 Carrier A
33 Camier 8
33 Carrier A

33 CarrierA*

33 Carrier B
33 Carrier A
33 Carrier A
33 Camier 8
33 Camier 8
33 Camier A
33 CamierB
33 Carrier A
33 Carrier 8
33 Camier A
33 Camier A
33 Camier 8
33 Carrier A
33 Camier B
33 Carrier A
33 Carier B
33 Camier B
33 Carrier B
33 Camier A
33 CarierA
33 Camier 8
33 Camier A
33 Camier 8
33 Camier 8
33 Camier B
33 Carrier B
33 Carrier B
33 Carrier B
33 Camier A
33 Camier B
33 Carrier A
33 Carrier 8
33 Camier A
33 Carrier B
33 Carrier A
33 Carrier B
33 Carrier B
33 Carrier A
33 Carrier 8
33 Carier 8
33 Camier A
33 Camier 8
33 Camier 8
33 Camier 8
33 Camier 8
33 CamierB
33 Carmier 8
33 Camer A
33 Camier B
33 Carier A
33 Camier 8
33 Carmier A
33 Carrier A
33 Camier B
33 Carrier A
33 Carrier 8
33 Carrier B
33 Carrier 8

FItuRE

42 [ 49

City

San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
Sen Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco

Type

TC Assignment
Registration
Registration
TC Assignment
Page

Page

Page

TC Assignment
TC Assignment
Page

Page

Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
Registration
Page

Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page

Page
Registration
TC Assignment
Page
Registration
TC Assignment
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Registration
Page
Registration

Registration

Ul
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PEAK/NON-PEAK CALL SHARE MEASUREMENT
ACTUAL SUBSCRIBERS VS, MEASURED SUBSCRIBERS DURING A BASELINE PERIOD
( FOR PURPOSE OF EXAMPLE USERS DURING THIS TIME ARE SUBS)

Actual Calls - Carrier B Measured Calls - Carrier 8
408 3216877 Camier B TC Assignment
408 5048157 Camier 8 TC Assignment
408 5048157 Carrier B TC Assignment
415 27189321 Carier 8 TC Assignment

415 2719321 Carier8 TC Assignment 415 2719321 CamierB  TC Assignment
415 4651181 Camier B TC Assignment
415 4995677 Camier B TC Assignment
415 4995677 Camier B TC Assignment
415 7202077 Camier8 TC Assignment
415 7220981 Carrier B TC Assignment 415 7220981 CamierB  TC Assignment
510 9719435 Camier B TC Assignment 510 9719435 CamierB  TC Assignment
510 9719435 Carrier B TC Assignment 510 9719435 CamierB  TC Assignment
650 2086803 Carier B TC Assignment
650 3165225 CamierB TC Assignment 650 3165225 CamierB  TC Assignment
650 4720249 CarmierB TC Assignment
917 8393984 Carrier B TC Assignment
925 4799759 Carier B TC Assignment
925 4799759 CarrierB TC Assignment
925 7202077 Carier 8 TC Assignment
Total# . 19 CarrierB Total # 5 Carrier 8
Total non roamers # 18 5
Actual Calls - Carrier A Measured Calls - Carrier A
206 8473934 Carmier A TC Assignment 206 8473934 Carmier A TC Assignment
213 4929087 Carvier A TC Assignment
408 3081098 Carrier A TC Assignment 408 30B1099 Camier A  TC Assignment
408 3260181 Carmier A TC Assignment
408 5048155 Camier A TC Assignment .
408 6322327 Carmier A TC Assignment 408 6322327 Camier A TC Assignment
408 8727753 Carmier A TC Assignment
415 4651179 Camier A TC Assignment
415 4995675 Carmier A TC Assignment
415 6912089 Carrier A TC Assignment 415 6912099 Camier A  TC Assignment
415 7070089 Carrier A TC Assignment
415 7202075 Camier A TC Assignment
415 9157919 Camier A TC Assignment
415 9718061 Carrier A TC Assignment
415 9718063 Carier A TC Assignment 415 9718063 Carier A TC Assignment
510 2719319 Camier A TC Assignment
510 4072267 CamierA  TC Assignment
510 4072267 Carrier A TC Assignment
510 4072287 Carrier A TC Assignment
510 4075791 Camier A TC Assignment 510 4075791 Camier A TC Assignment
5§10 4140375 Camier A TC Assignment
510 4792791 Carrier A TC Assignment
510 5312381 CarrierA TC Assignment 510 5312381 Camier A TC Assignment
510 5312381 Carrier A TC Assignment
510 6728701 Camier A YC Assignment 510 6728701 Camier A TC Assignment
617 8483200 Carier A TC Assignment
650 2086801 Carrier A TC Assignment
650 4140375 Carrier A TC Assignment
650 4720247 Carier A TC Assignment
650 7600201 Carier A TC Assignment
650 8160867 Camier A TC Assignment 650 8160867 Camier A TC Assignment
650 8160867 Carrier A TC Assignment
650 8282138 Camier A TC Assignment
650 8282139 Camier A TC Assignment
650 8722861 Carrier A TC Assignment
650 0727753 Carrier A TC Assignment
916 9485023 Carier A TC Assignment 916 9485023 Camier A TC Assignment
825 3086349 Carrier A TC Assignment
925 4946647 Camier A TC Assignment .
925 5312381 CamierA TC Assignment 925 5312381 Camier A TC Assignment

925 8289137 Carier A TC Assignment
925 8722861 Carrier A TC Assignment
925 0837732 Carrier A TC Assignment

Total ¥ 43 Carrier A Total # 11 Carrier A
Total non roamers # 39 10
Total ¥ 62 Both Total # 16 Both

Fl6oRe 4“3
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PEAK/NON-PEAK CALL SHARE MEASUREMENT

SORTED DATA TO COUNT MEASURED CALLS FOR ACTUAL PERIOD (SHOWS TC ASSIGNMENTS ONLY)

Measured TC Assignments - Carrier B

18:59:50 415 2719319 Carrier B TC Assignment
19:00:07 415 7220979 Carrier B TC Assignment
19:00:02 510 9719433 Carrier B TC Assignment
18:59:58 650 3165223 Carrier B TC Assignment

Including Roamers

Measured Carrier B 4

Peak 2

Non-Peak 2

Excluding Roamers

Measured Carrier B 4

Peak 2 .

Non-Peak 2

Measured TC Assignments - Carrier A
19:00:06 206 8473934 Carrier A TC Assignment
18:59:51 408 6322325 Carrier A TC Assignment
18:59:56 408 3081097 Carrier A TC Assignment
18:59:53 415 6912097 Carrier A TC Assignment
19:00:04 415 9718061 Carrier A TC Assignment
18:59:52 510 5312379 CarrierA  TC Assignment
18:59:52 510 4075789 Carrier A TC Assignment
19:00:06 510 6728699 Carrier A  TC Assignment
18:59:55 650 8160865 Carrier A TC Assignment
19:00:00 925 5312379 Carrier A TC Assignment

including Roamers :

Measured Carrier A 10

Peak 6

Non-Peak 4

Excluding Roamers

Measured Carrier A 9

Peak 6

Non-Peak 3

FIGuRE. UY

PCT/US00/06652



WO 00/56098 45 [ 49

PEAKMNON-PEAK CALL SHARE MEASUREMENT
ALGORITHM FOR CALCULATING CALL SHARE

Baseline pedod
mmwwummm-womammunmporba(mmumc)

Carvier A 7"
Carier B $

Compare 1o the Actual number of calis during baseline period
Carrier A 43
Camier B 19

Caiculate the gross up coefficient for each carrier for baseline period
Carrier A "s43/11° 3.9091
CamierB “=19/5" 3.8000

Actual messyrement period
Count the tolsl number of Measured calts for each camier during the sctual period, by time
Peak  Non-Peak  Tolal
4

Carrier A s 10

Catrier B 2 2 4

Yotal 8 []} 14
U r

Caicuiate the satimate of actusl number of calls for each carier during the actual period using gross up coefficients
Multiply Carier A by 3.9091, Carier 8 by 3.8000
Pesk  Non-Peak  Total
Carier A 234545 15,6384 | 39.0908
Carrier B 7.6000  7.6000 | 15.2000
Totat 31,0545 232384 | 542000

Caiculate the percenlage of each cariers’ calis that are peak vs. non-pesk

Carrier A Peak calis as a percentage of total calls = 23.4545/ 39.0900 = 80.0%
Carmier A Non-Pask calls as 8 percentage of tots! calis = 15.6384 / 39.0909 = 40.0%
Carrier B Peak calls as a percantsge of lotal calls = 7.6000 / 15.2000 = ' 50.0%
Carrier B Non-Peak calls as s psrcentage of total calls = 7.6000 7 15,2000 = 50.0%

Calcudate the share of peak calls for asch camier for actual data

Camier A =23.4545/31.0545= 75.5%
Camier B =7.6000/31.0545= 24.5%
Calculate the share of non-peak cails for each carier for actusi data
Camier A =15.8364/23.2364= 87.3%
Camier B »7.6000/23.2364= 32.7%
Mi AMI

Basaline period
Count the total number of Measured calls for sach camier during 8 baseline period (roamers excluded)

Carrier A 10
CamierB 5
cmhmwm«olullnmulm'poﬁod
Camier A 39
Carmier B 1
Caicuiate the gross up cosfficient for aach carrier for baseline period
Carier A =39/10= 3.9000
Carrier B 518/5= 3.6000

Astusl measyrement period
Count the total numbar of Measured calis for each carrier during the actusi pariod, by time
Peak  Non-Peak  Totsl

Carrier A [} 3 )
Carmier B 2 2 4
Tolal 0 5| ()

Calculate estimate of actual numbar of calls
Calculate the sstimate of ectual number of calls for each cammier during the actual period using gross up cosflicients
Muttiply Carmier A by 3.9000, Carrier B by 3.6000
Peak  Non-Pesk  Total
Carrier A 23.4000 11.7000 | 35.1000
Carmier 8 7.2000 _ 7.2000 | 14.4000
Tota! 30,6000 18.9000 | 49.5000

Caiculate % of peak/non-peak calls for sach carrier

Calcuiate the percentage of asch camiers’ calls that are pesk vs. non-peak
Carrier A Peak calls as 8 percantage of otai calis = 23.4000 / 35.1000 = 68.7%
Carvier A Non-Pesk calls as 8 percentage of total calls = 11.7000/ 35.1000 = B3I%
Carvier B Pesk calls a3 a percantage of Wois! calis = 7.2000 / 14.4000 « 50.0%
Carier B Non-Peak cails as a percentage of tolal calls = 7.2000 / 14.4000 = 50.0%

Calculate share of pesk and non-peak calls by carvier

Caicuiste the share of peak calls for each camier for actual data
Camer A #23.4000/30.6000= 76.5%
Camier B #7.2000/30.6000= 23.5%

Calculate the share of non-peak calis for each camier for actus! data

Carier A #11.7000/18.8000= 81.8%
Carrier B »7.2000/18.9000= 30.1%

Fleoke YS
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INCOMING/OUTGOING CALL MEASUREMENT
ACTUAL PERIOD RAW DATA
Date Time Area code UserlD

371999 18:59:50 415 2719318
T899 18:59:50 415 3201811
ATN999 18:59:51 415 8043619
T ATNeR8 18:59:51 408 6322325
71e99 18:59:51 650 3290199
3Tnese 18:59:51 650 5105339
37nees 18:59:52 650 8917481
T899 18:59:52 510 5312378
37711999 18:59:52 510 4075789
371889 18:59:52 926 6022623
3711999 18:59:53 925 7202075
3711998 18:59:53 926 4799757
3711999 18:59:53 408 3216875
71999 18:50:53 415 6912097
ITNe9e 18:59:54 415 8839321
TS99 18:59:54 415 9719865
371999 18:59:54 408 5318625
371999 18:59:54 650 7203428
TNe88 18:59:55 650 1089977
3711909 18:59:55 650 8160865
‘3TI998 18:59:55 650 3165223
ATI898 18:59:55 510 4792791
3711999 18:59:56 925 9837732
ATN998 18:59:56 926 3086349
71998 18:59:56 925 4946847
371999 18:59:56 408 3081097
T8O 18:59:57 415 7070089
711999 18:59:57 415 9718061
371999 18:59:57 415 9157919
31711999 18:59:58 408 3260181
71999 18:59:58 650 9727783
3711989 18:59:58 650 3165223
3711999 18:59:58 650 7600201
A711999 18:59:59 510 2719319
ITN998 18:59:59 510 4140375
ATNGH8 18:59:59 925 8289137
371989 18:59:59 925 8722861
aTN999 19:00:00 925 5312379
71999 19:00:00 408 4075789
711999 19:00:00 415 4651179
71988 18:00:00 415 7202075
AT 19:00:01 415 4995675
371998 19:00:01 408 5048155
TN 19:00:01 650 4720247
U799 19:00:01 617 8493200
ATHN9 19:00:02 850 2086801
ATN998 19:00:02 510 4072267
3TN0 19:00:02 510 9719433
T8O 19:00:02 925 5318221
JTIH999 19:00:03 925 3972081
3I7N980 19:00:03 925  B372832
371989 19:00:03 510 6728688
ATH9ee 19:00:03 415 7203429
AT 19:00:04 415 9718061
ITNees 19:00:04 415 9080545
3ITN9N8 19:00:04 408 9727753
7nees 19:00:05 650 4140375
1999 19:00:05 213 4929087
A7N999 19:00:05 650 8282139
31711989 19:00.05 650 8722861
71999 19:00:06 510 6728689
3TNee9 19:00:08 510 3283685
AT1e8e 19:00:06 925 9120419
T80 19:00:06 206 8473934
JTHe88 19:00:07 925 4074173
ATN999 19:00:07 925 2649679
rness 19:00:07 408 4949715
TN 19:00.07 415 7220879
711999 19:00:08 415 4720247
3711988 19:00.08 415 2719319
ATN999 19:00:08 408 4792791
ATNe9Y 19:00:08 917 8383984
ITHEND 19:00:09 650 9837732
V71999 19:00:08 650 3086349
71999 19:00:00 650 4946647
3TN999 19:00:09 510 3081097
371999 19:00:10 510 7070089
11989 19:00:10 925 9157919
711989 19:00:10 925 3260181
31711989 19:00:10 408 7070089
371999 19:00:11 412 3458569

Cell site  Caryler
33 CamierB
33 Carier A
33 Carrier B
33 Camer A
33 Camier A
33 CamierB
33 Carrier B
33 Camier A
33 Carrier A
33 Carmrier 8
33 Camier A
33 Camier B
33 Carrier B
33 Camier A
33 Carrier A
33 Camier 8
33 Camier B
33 Carmier A
33 Carier B
33 Carrier A
33 Carmier B
33 Carmier A
33 Carrier A
33 Carrier 8
33 Carmier A
33 Camier A
33 Carmrier B
33 Camier 8
33 Camier A
33 Carier B
33 Carier A
33 Carrier B
33 Carrier A
33 CamierA
33 Carrier B
33 Carrier A
33 Carrier B
33 Carmier A
33 Carier8
33 Carier 8
33 Canier 8
33 Carrier A
33 Camier A
33 Carrier B
33 CarmierA
33 Carvier 8
33 Camier B
33 Camier B
33 Carmier B
33 Carrier B
33 Camier 8
33 Carrier A
33 Carrier B
33 Camier A
33 Camier B
33 Carier A
33 Carvier 8
33 Carier A
33 Carmier B
33 Carrier B
33 Carmier A
33 Camier B
33 CamierB
33 Carrier A
33 Camier 8
33 Camier B
33 Carrier B
33 Carrier B
33 CarierB
33 Camier B
33 Camier A
33 Camier 8
33 Carrier A
33 Camier B
33 Camier A
33 Carrier A
33 Carmier B
33 Camier A
33 Carrier B
33 Camier B
33 Camier B

F‘GU RE
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city

San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco

Y6

Type

TC Assignment
Registration
Registration
TC Assignment
Page

Page

Page

TC Assignment
TC Assignment
Page

Page

Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
Registration
Page

Page
Registration
TC Assignment
Page
Registration
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Page

Page
Registration
TC Assignment
Page
Registration
TC Assignment
Registration
Page
Registration
TC Assignment
Page
Registration
Registration
Registration
Page
Registration
Page

Page

Page

Page

Page

Page
Registration
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INCOMING/OUTGOING CALL MEASUREMENT

SORTED DATA TO COUNT MEASURED CALLS FOR ACTUAL PERIOD (SHOWS TC ASSIGNMENTS/PAGES)

Measured TC Assignments - Carrier B

47 1 49

18:59:50 415 2719319 Carrier B . TC Assignment
19:00:07 415 7220979 Carrier B . TC Assignment
19:00:02 510 9719433 Carrier B TC Assignment
19:00:02 650 3165223 Carrier B Page
18:59:58 650 3165223 Carrier B TC Assignment
Measured Carrier B TC Assigns 4
Pages corresponding to TC 1
Measured TC Assignments - Carrier A
19:00:06 206 8473934 Carrier A TC Assignment
18:59:51 408 6322325 Carrier A TC Assignment
18:59:56 408 3081097 Carrier A TC Assignment
18:59:63 415 6912097 Carrier A TC Assignment
19:00:04 415 9718061 Carrier A TC Assignment
. 18:59:52 510 5312379 Carrier A TC Assignment
18:59:52 510 4075789 Carrier A TC Assignment
18:59:52 510 6728699 Carrier A Page
19:00:06 510 6728699 Carrier A TC Assignment
18:59:55 650 8160865 Carrier A TC Assignment
19:00:00 925 5312379 Carrier A TC Assignment
Measured Carrier A TC Assigns 10

Pages corresponding to TC

Frooge A7
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ANALYSIS TO CLASSIFY CALLS AS INCOMING OR OUTGOING FOR ACTUAL PERIOD

A TC Assignment preceeded by a page to the same number within 2-4 seconds is classified

as an incoming call.
Otherwise the TC Assignment is classified as an outgoing call.

X=

O=
I =

ignore the call because it is in the first three seconds of the measurement period, so we are
not able to see any preceeding page that would tell us it is an incoming call or not

outgoing call. There is.no page to the same user ID during the preceeding four seconds
incoming call. There is a page to the same user ID during the preceeding four seconds

Measured TC Assignments - Carrier B

19:00:07 415 7220979 Carrier B TC Assignment
19:00:02 510 9719433 Carrier B . TC Assignment
18:59:58 650 3165223 Carrier B Page
19:00:02 650 3165223 Carrier B TC Assignment
Measured Carrier B outgoing calls
Measured Carrier B incoming calls
Measured TC Assignments - Carrier A
19:00:06 206 8473934 Carrier A TC Assignment
18:59:56 408 3081097 Carrier A TC Assignment
18:59:53 415 6912097 Carrier A TC Assignment
19:00:04 415 9718061 Carrier A TC Assignment
19:00:02 510 6728699 Carrier A Page
19:00:06 510 6728699 Carrier A TC Assignment
18:59:55 650 8160865 Carrier A TC Assignment
19:00:00 925 5312379 Carrier A TC Assignment

Measured Carrier A outgoing calls
Measured Carrier A incoming calls

Floope 4@

X =ignore

O = outgoing call

O = outgoing call

<- page indicates incoming call
I = incoming

O = outgoing call
X = ignore

O = outgoing call
O = outgoing call
O = outgoing call
X = ignore

X = ignore

<- page indicates incoming call
I = incoming

O = outgoing call
O = outgoing call
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INCOMING/OUTGOING CALL MEASUREMENT
ALGORITHM FOR CALCULATING INCOMINGIOUTGOING CALL SHARE

Baseiing peried
Count the total number of Measured calis for aach camrier during a baseline period (roamers included)

Carrier A 1"
Camier 8 5

Compsra to the Actual number of calls during baseline period
Camier A 43
Carrier B 19

Calculate the gross up cosfficient for sach carrisr for baseline period
Camisr A "=43/11° 3.9091
Carrier 8 "=19/5° 3.8000

Actus| measurement period
Count the total number of Measured calls for each carier during the actual period, by incoming/oulgoing _
Outgoing  incoming  Total

Carrier A 6 1 7
Carrier B 2 1 3
Total [] 2 10

Calcylate estimate of actual nymber of cails
Calculate the estimate of actual number of calls for sach carrier during the actual period using gross up cosfficients
Multiply Camier A by 3.0091, Carrier B by 3.8000
Outgoing  Incoming Total
Camier A 234545  3.9001 | 27.3636
Carrier B 7.6000  3.8000 | 11.4000
Totsl 31,0545  7.7091 | 387636

I r
Calcuiate the percentage of each carriers' calls that are outgaing vs. incoming
Carviar A Outgoing calis as a percentage of tolal calis = 23,4545 1 27.3636 = 85.7%
Carriar A Incoming calis as e percentage of total calls = 3.9091 / 27.3636 = 14.3%
Carrier B Ouigoing calis as a percentage of total calls = 7.6000 / 11.4000 = 66.7%
Carrier B Incoming calls as a percentage of tolal calis = 3.8000/ 11.4000 = 33.3%

Calculate shars of incoming and outgoing calls by carrier
Caiculate the share of outgoing calls for each carrier for aclual data
CamierA «23.4545/31.0545= 75.5%
Camier B =7.8000/31.0545= 24.5%

Calcuiats the shars of non-peak calis for each carrier for aciual data
Carrier A =3.9091/7.7091= 50.7%
Carier B =3.8000/7.7091= 49.3%

AM M

Baseline period
Count the totat number of Measured calls for each camier during a baseline period (roamers excluded)

Carrier A 10
CarierB 5

Compare 10 the Actual number of calls during baseline period
Carrier A »
Carer B 18

Colculate the gross up cosfficient for esch carrier for baseline period
Carmier A =39/10= 3.9000
Camier8 =18/5= 3.6000

Actual messyrement period
Count the total number of Measured calls for each carier during the actual period, by incoming/outgoing

Outgoing  incoming  Tota!
Camier A L] 1 7
Carrier 8 2 1 3
Total [] 2| 10

Calculate estimate of sctual number of calls
Calculste the estimate of actual numbar of calls for each camier during the actusl period using pross up coeflicients
WMuttiply Carrier A by 3.9000, Carrier B by 3.6000
Outgoing incoming  Total
Carier A 234000  3.9000 | 27.3000
Camier B 7.2000 _ 3.6000 | 10.8000
Total 30.6000  7.5000 | 38.1000

gmuﬂmmmmummm

- Csicutate the p«wnumduchmi«:‘uuthnmwlgoimw.m
Carrier A Outgoing calls as 8 percentage of total calls = 23.4000 /27,3000 = 85.7%
Carrier A Incoming calls percentage of fotal calls = 3.0000 / 27.3000 = 14.3%
Carier B Outgoing calis 88 a percentage of total calls = 7.2000/ 10.8000 = 66.7%.
Csrriet 8 Incoming calls as 8 parceniage of toial cails » 3.6000/ 10.8000 = 33.3%

Calcylate share of incoming and ovigoing calls by carrler

Calcuiate the share of outgoing calis for sach carier for actual dats
Carier A 23.4000/30.8000= 78.5%
ComierB  =7.2000/30.6000= 23.5%

Calculats the share of non-peak calls for each camier for aciuat dala

Carier A =3.9000/7.5000> $2.0%
Carrier 8 =3.8000/7.5000= 48.0%

Fleure 49
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