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Executive
Summary
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EnVision Wireless was contracted by (Company Name) to
perform optimization activities with the purpose of improving
the performance of their CDMA network in Chicago. The
optimization efforts included benchmarking and performance
drive testing, analysis of the collected data, and presentation
of this information to the client’s engineering team.

The optimization activities undertaken by EnVision consisted of:

1. Collection of RF air interface data from the client’s CDMA
network in Cluster D. The drive testing efforts covered
almost 400 miles of data collection using two phones (one
for long calls and one for short calls) with a 90 second call
duration for the short calls and a 30 second idle time.
Additionally, a PN scanner was utilized to obtain accurate
measurements of Pilot Channel transmissions.

2. Analysis of the collected air interface data from the CDMA
phones and the PN scanner. Calculation of performance
metrics (dropped, blocked, no service, and other air
interface statistics), and preparation of a formal report.

3. Analysis of configuration information (provided by the
client) for all sites in the network (Latitude, Longitude,
radiation centerline, antenna type, tilt, ERP, % power
allocations, PN plan, sector orientation, frequencies of
multiple carriers are used, T_ADD, T_DROP, etc.).

4. Evaluation of the RF interface data focusing on specific
performance issues observed from the collected data as
well as customer provided data. This evaluation resulted in
a technical assessment of several network performance
issues. Where appropriate, general and specific
observations have been pointed out, along with comments
on general industry practices.

EnVision performed the diagnosis and evaluation of the areas
and possible recommendations to improve the overall
performance of the system. The identification and analysis of
the network problems was performed mainly based on the
following criteria:

Parameter Acceptable Range
Frame Erasure Rate (FER) Less than 5%
Ec/lo Greater than -10 dB
Transmit Power (Tx) Less than 10 dBm
Received Power (Rx) Less than -90 dBm
T_ADD Greater than -13 dBm
T_DROP -16 dBm
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Table 1:
Network
Call Results
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EnVision utilized the Agilent E6474A measurement system in the
execution of this project. Data post processing was completed
using the WSE DataQuick application.

Call performance for the (Company Name) network was
evaluated through automatic call placement using the Agilent
E6474A measurement system. Two handsets were utilized to
characterize (Company Name)’s network, one to evaluate
network accessibility (designated as (Company Name) Short
Call) and one to evaluate network retainability (designated as
(Company Name) Long Call).

In addition to call performance EnVision also measured the
following engineering metrics of the (Company Name) network:

RX Power (dBm)

TX Power (dBm)

TX Gain Adjust (dB)
Forward FER (%)
Aggregate Ec/lo (dB)
PN Scanner lo (dBm)

v v v v v Vv

Cumulative distribution graphs and geographic plots of these
engineering metrics are included in this report.

The following table summarizes the call placement results for
the (Company Name) network.

Short Call 554 552 0 2 0 99.6 0 0.4 0
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Detailed Results

Figure 1:
(Company
Name)
Short Call
RX Power
(dBm)

Figure 2:
(Company
Name)
Short Call
TX Power
(dBm)
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This section provides cumulative distribution graphs for the
engineering metrics measured during the project.

RX Power (dBm) for (Company Name) Short Call - Cluster D
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Figure 3:
(Company
Name)
Short Call
TX Gain
Adjust (dB)

Figure 4:
(Company
Name)
Short Call
Forward
FER (%)

Figure 5:
(Company
Name)
Long Call
RX Power
(dBm)
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TX Gain Adjust (dB) for (Company Name) Short Call - Cluster D
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Figure 6: TX Power (dBm) for (Company Name) Long Call - Cluster D
mpan
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Figure 7: TX Gain Adjust (dB) for (Company Name) Long Call - Cluster D
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Figure 9: Aggregate Ec/lo (dB) for (Company Name) Long Call - Cluster D
mpan
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Figure 10: lo (dBm) for (Company Name) PN Scanner - Cluster D
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Test Parameter This section provides a summary of the test parameters used
during the project.
Summary

Table 2:
Test

Parameters

Agilent E6473A (Manifold Hub)
Agilent E6450C (PN Scanner)

Hardware used

Networks measured (Company Name) - CDMA

Short Call - 90 sec. w/ 30 sec. idle

Qe B Long Call - continuous call

Defined by EnVision, approved by
(Company Name)

Drive routes

Call termination lines Provided by (Company Name)

Handset location Cradles near headrests

Dates of data collection 20 June 2005
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Description of
Call
Classifications
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This section provides a description of the call processing used by
Agilent’s E6474A measurement system.

In the Agilent E6474A system, calls are initiated from the
mobile to the fixed call termination line for each
network/technology under survey.

Calls are classified by the Agilent E6474A system as follows:

» NO SERVICE - If the phone is out of the service area, the
call is classified as no service. In other words, the call is
not completed due to a lack of synchronization on the
control channel.

» BLOCKED - If the mobile is denied access to the system and
is unable to establish communication with the fixed call
termination line, the call is classified as a blocked call. A
blocked call attempt has no voice channel assigned within
the call setup interval (specified at 20 seconds for this
project). This classification includes calls that get
disconnected at the PSTN.

» DROPPED - If the call ends prematurely after a voice
channel has been assigned, the call is classified as a
dropped call.

» COMPLETED - If the call ends correctly at the end of the
specified call duration it is classified as a completed call.

During post processing, EnVision’s engineering staff verifies
each call failure logged by the test system using the additional
engineering metrics recorded from the handsets. Call failures
that cannot be validated are removed from the data presented
in this report.
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The appropriate cluster evaluation change forms and the
following geographic plots are attached to this report.

Cluster Evaluation

Problem Analysis Area 2

Tower Change Request Form

(Company Name) Short Call - Call Events

(Company Name) Short Call - TX Power (dBm)

(Company Name) Short Call - Forward FER (%)

(Company Name) Long Call - RX Power (dBm)

(Company Name) Long Call - TX Gain Adjust (dB)

(Company Name) Long Call - Aggregate Ec/lo (dB)
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. = Cluster Evaluation

EnVision Engineer: Engl Analysis Date: 23-Sep
Cluster name: Cluster D Cluster #: 1
Files Analyzed: File 1 Loading %6: 50%
File 2
File 3
Drive Team: A Drive Date: 9/22/2005
General Area: Skokie Equipment: Agilent E6474A

Known Problems: All sites were up in cluster at time of drive

Performance Evaluation

Dropped Calls Long Call ==> [ o ] Notes:

Failed Originations Long Call ==> [ o ] Notes:

Ave Forward FER_FCH Long Call %6 ==> 1.28 Notes:
Complete Short Call ==> 552 Notes:
Drops Short Call ==> Notes:

Failed Originations Short Call ==> [ o ] Notes:

RF Environment

Ave Combined Ec/lo Long Call dB ==> 3.76 Notes:
Mobile Receive Power Long Call dBm ==> -86.31 Notes:
Mobile Transmit Power Long Call ==> 1.26 Notes:

oo gooooad

Areas for further Analysis and Recommendations

Problem Area 1: Dropped call (short call) North Skokie

Problem Area 2: Dropped call (short call) South West Skokie
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e Problem Analysis (Area 1)

Agilent Engineer: Engl Analysis Date: 23-Sep

Cluster name: Cluster D Cluster #: 1

Files Analyzed: File 1

File 2
File 3
Drive Team: A Drive Date: 22-Sep  Equip Config: Short Call
General Area: Skokie Known Problems: All sites were up in cluster at time of drive

Problem Description

Dropped call south of Downtown

Analysis
Level
Ave FER_FCH Notes:
Mobile Rx Pwr Notes:
Mobile TX Pwr Notes:
Agg Ec/lo Notes:
Dominant PN 128 Notes:
Polluting PNs 256 Notes:

Notes:

II

Neighborlist

Problem Cause: [Missing neighbor form site Gardner Sectors 1 and 2 |

Recommendations |

O 0O000000ooon

Tilt [ INeighbor List
Power DAzimuth
Other

Notes:

Site was missing Gardner from neighbor list
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' Problem Analysis (Area 2)

Agilent Engineer: Engl Analysis Date: 23-Sep

Cluster name: Cluster D Cluster #: 1

Files Analyzed: File 1

File 2
File 3
Drive Team: A Drive Date: 22-Sep  Equip Config: Short Call
General Area: Skokie Known Problems: All sites were up in cluster at time of drive

Problem Description

Dropped call south of Downtown

Analysis
Level
[ ] AveFER_FCH Notes:
[T] Mobile Rx Pwr Notes:
[C] Mobile TX Pwr Notes:
[T] AggEc/io Notes:
[T] pominant PN Notes:
[] Polluting PNs Notes:
[T] Neighborlist Notes:

|:| Problem Cause: [Site is over shooting intended coverage area from both sector 2 and sector 3 |

Recommendations |

P Tine [INeighbor List
Ij Power DAzimuth
Ij Other

Notes:
Downtilt on Sector 2 and 3 of Harvey
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i SWITCH CHANGE Request Form
Requested By: Eng 1 Date: 23-Sep
Site Name: Gardner
BTS #: XYZ7890
Cluster name: Cluster D Change #: 32
Cluster #: 1
ADD to Neighbor List - ALPHA & Pilot PN
BTSH### Name Sector| PN Remarks
ASD2456 1 132 Reciprocate

Reciprocate

ADD to Neighbor List - BETA & Pilot PN

BTS#H## Name Sector PN Remarks

ASD2456 1 132 Reciprocate
Reciprocate

ADD to Neighbor List - GAMMA & Pilot PN

BTS#H## Name Sector PN Remarks

Reciprocate

Reciprocate

Reason: Missing neighbor causing dropped calls along 1-26

Customer Engineer:

signature

Approved Date:

Notes:

WORK COMPLETED Date:

Initials:

Time:

Envision Wireless Confidential
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TOWER CHANGE Request Form

Requested By: Eng 1 Date: 23-Sep
Site Name: Harvey
Site ID: ABC1234
Cluster name: Cluster D Change #: 27
Cluster #: 1
Existing Configuration
Sector Antenna Rad Ctr.| Azimuth | Mech Tilt PN
Alpha AP17-1900/063D 150 0 0 128
Beta AP17-1900/063D 150 120 0 132
Gamma AP17-1900/063D 150 240 0 136
New Configuration
Sector Antenna Rad Ctr.| Azimuth | Mech Tilt PN
Alpha AP17-1900/063D 150 0 0 128
Beta AP17-1900/063D 150 120 3 132
Gamma AP17-1900/063D 150 240 3 136

Reason: Site is over shooting intended coverage area from both sector 2 and sector 3

Customer Engineer:
signature

Approved Date:

RFE Contact: Ph #:
SPE Contact: Ph #:
Additional Site Work Needed Net Ops:
FIELD WORK COMPLETED Date: Time:

Crew Chief Initials:
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