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JD745A/JD785A CellAdvisor™ Base Station Analyzers

JD745A JD785A
Spectrum Analyzer 100 kHzto 4 GHz 9 kHzto 8 GHz
Cable and Antenna Analyzer 5 MHzto 4 GHz 5 MHz to 6 GHz
RF Power Meter 10 MHzto4GHz 10 MHz to 8 GHz
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A JD745A/JD785A Base Station Analyzer is the optimal test tool for installing and
maintaining cell sites. It contains all the features and capabilities required for field
testing cell sites for all 2G to 4G wireless technologies.

Equipped with one-button standards-based measurements for wireless signals, the
analyzer offers a full scope of BTS conformance tests. Its combined functionality
includes spectrum analysis, cable and antenna analysis, an RF/optical power meter,
interference analysis, a channel scanner, E1/T1 analysis, and signal analysis.

Standard features include:
o Spectrum analyzer
« Cableand antenna analyzer

« RF power meter

Advanced features include:
« Interference analysis

o Channel scanner

e 2-porttransmission

o CW signal generator

o Eland/orT1 analysis

o GPSreceiver

o Built-in biastee
 Optical power meter

« Signal analysis of cdmaOne/cdma2000, EV-DO, GSM/GPRS/EDGE, WCDMA/
HSPA+, TD-SCDMA, Mobile WiMAX, LTE/LTE Advanced — FDD and TDD

Highlights and capabilities include:

o Full LTE test capabilities

o LTE MBMS* (multimedia broadcast multicast service)
o Passive intermodulation (PIM) detection*

o Dualspectrum*

« Spectrum replay

« Dual spectrogram*

+ Remote control

« Coverage mapping

+ Remote wireless connectivity via Bluetooth®



Features

The outdoor display mode enables easier
reading in direct sunlight.
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Outdoor display mode

Easy User Interface

The analyzer provides a consistent, intuitive interface throughout its various func-
tions, giving users a common, easy-to-use menu structure.

The analyzer’s built-in help system guides users through each measurement task.
They can save a screenshot of any function as a graphic file for report generation and
save traces for post-analysis to the instrument’s internal memory or to an external
USB memory device. Stored data can be easily transferred to a PC using the USB or
Ethernet port.

Users can edit file names using the instrument’s rotary knob that also conveniently
functions as an enter button when selecting alphanumeric characters.

Designed for Field Use

The compact, lightweight analyzer is especially convenient for users who perform
field measurements.

Its bright, multimode, 8-inch color display enables clear visibility indoors and outdoors.

The operating temperature ranges from —10 to 55°C; and, its rugged bumper pro-
tects the instrument to external impacts exceeding the MIL-PRF-28800F class 2
specification.

Automatic Measurements
The analyzer’s Auto Measure function affords complete signal profiling covering RF
characterization and modulation quality parameters for up to 10 different carriers.

Auto Measure can be easily executed so the instrument automatically configures
and tests every aspect for all carriers regardless of their frequency or modulation
type. The analyzer’s configurable channel scanner can track on one measurement
screen the power levels for each of 20 carriers operating at different frequencies or
modulation types.

Multilanguage User Interface
A graphical user interface adapts to different languages for localization worldwide.



Integrated Functionality

EXTERNAL IN

AUDIO JACK

3.5 mm built-in Reflection/RF Out RF In for 2-port RF In for spectrum External In for GPS,
audio jack for cable and transmission and signal analysis Trigger, and
antenna analysis measurements Reference frequency
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parameters

BACKLIT KEYPAD

Turn the keypad
backlight on and off

Seven function keys

activate often-used
functions
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Spectrum Analyzer
100kHzto 4 GHz (JD745A)
9kHzto8GHz (JD785A)

Built-in pre-amplifier

Zerospan with gate sweep

Cableand AntennaAnalyzer

5MHzto4GHz (JD745A)
5MHzto 6 GHz (JD785A)

RF Power Meter
10MHzto4 GHz (JD745A)
10MHzto8 GHz (JD785A)

2-Port Transmission
Measurements
(option001)

BiasTee
(option002)

(W Signal Generator
(option003)

E1/T1 Analyzer
(option 004, 005)

Wireless Connectivity*

GPSReceiverand Antenna
(option010)

Interference Analyzer
(option011)

Channel Scanner
(option012)

Optical Power Meter
(option013)

Signal Analyzer
(options 0200 029)

Over-the-Air Analyzer
(options 0400 049)

Locates and identifies various signals.

Detectssignals aslow as—160 dBm/—165 dBm with better than 1dB
measurement accuracy.

Triggers pulse or burst signals such as WiMAX, GSM, and TD-SCDMA.

Provides cable and antenna characterization for proper power transfer
from the radio to the antenna.

Locates failure points for effective troubleshooting.
Verifies conformance to cable specifications.

Integrated RF power meter eliminates the need for a separate instrument
and measures power with or without a power sensor.

Verifies passive and active devices such as filters and amplifiers.

Supplies up to 32 VDCbuilt-in bias to active devices such as amplifiers.

Provides a sine wave or continuous wave (CW) source for measurements
suchasthose used forisolating arepeater.

Comprehensive backhaul testing isolates problems related toincoming
trafficfrom fixed networks.

Provides remote control and monitoring capability with JDRemote
(option 006) via Bluetooth interface.

Provides geographical location and highly-accurate frequency, and time
for precise measurements.

Provides the required spectrogram and multisignal RSSI parameters to
properly monitor, identify, and locate interference signals. In addition, it
cangenerate avariable audible tone based on signal strength.

Anintuitive graphical representation of the signal’s power for each of the
20 user-definable carriers (frequencies or channels) enables quick identifi-
cation ofimproper power levels.

Measures optical power for all single-mode and multimode connectors via
anoptional optical power sensor (MP60 or MP80).

Provides 3GPP/3GPP2/IEEE802.16 conformance testing for RF characteris-
tics as well as modulation analysis of 2G to 4G wireless technologies.

(Characterizes transmission quality at any location providing reflective
measurements and identifying signals transmitted from various sites.



Spectrum Analyzer

The analyzer is the most flexible general purpose spectrum
analysis test tool for monitoring and analyzing the RF
spectrum. The spectrum analysis function performs these one-
button standards-based wireless-signal power measurements:
o Channel Power

o Occupied Bandwidth

« Spectrum Emission Mask

 Adjacent Channel Power

 Spurious Emissions

o Field Strength

o AM/FM Audio Demodulation

o Route Map

o PIM Detect*

o Dual Spectrum*

Capabilities

o Built-in preamplifier

o Zero span with gated sweep

o AM/FM audio demodulation

o Multiple detectors:
normal, RMS, sample, negative, peak

o Advanced marker:
frequency counter
noise marker

o Limitline

+ Upto6markersand 6 traces

Measurements

Channel Power measures the power level, spectral density, and
peak-to-average ratio (PAR) of the signal in a specified channel
bandwidth, showing pass/fail for the defined power
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RF test— Channel Power
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Occupied BW measures the frequency bandwidth that con-
tains the specified percentage of the power, the total integrated
power, and the occupied power with pass/fail results for the
defined bandwidth.
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RF test — Occupied Bandwidth

Adjacent Channel Power (ACP) measures the amount of RF
power leakage in adjacent channels and its ratios, with pass/fail
results for the defined test condition.
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RF test — Adjacent Channel Power

Spectrum Emission Mask (SEM) compares the total power
level within the defined carrier bandwidth and the given offset
frequencies to defined mask limits with pass/fail results.
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Spurious Emissions measurements identify and determine the
power level of spurious emissions in certain frequency bands, RF test — PIM Detect
. . .. est— etection
showing pass/fail results based on the defined mask limits.
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RF Test — Spurious Emissions

Field Strength quickly and conveniently measures and ana-
lyzes field strength to user-definable multisegment lines.
Measuring field strength is easy once the user specifies the
antenna factors in the analyzer.

RF test — Dual Spectrogram

AM/FM Audio Demodulation identifies interfering signals.
The AM/FM signal can be demodulated into the instrument’s
built-in speaker or through a headset.

The spectrum analyzer can simultaneously operate with the
CW signal generator. It easily fulfills the >100 dB guideline
required for measuring repeater and antenna isolation.

*JD745A only



Cable and Antenna Analyzer

The analyzer performs cable and antenna measurements to
verify the base station’s infrastructure, including feed lines,
connectors, antennas, cables, jumpers, amplifiers, and filters.

Capabilities
o Reflection

Voltage standing-wave ratio (VSWR)
Returnloss

« DTF
VSWR
Returnloss

o Cableloss (1-port)
 Portphase
o Smith chart

 2-porttransmission measurements (option 001)
Scalar measurements
Vector measurements

Measurements

Reflection - Return Loss measures complete cell-site trans-
mission line impedance performance across a specific
frequency range in VSWR or return loss.
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Cable and antenna test — Return Loss

DTF - Return Loss measures fault locations in the cell-site
transmission system indicating signal discontinuities in
VSWR or return loss. This distance-to-fault measurement
precisely pinpoints the location of such things as damaged
or degraded antennas, connectors, amplifiers, filters, and
duplexers.
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Cable and antenna test — Distance to Fault

Cable Loss (1 port) measures the signal loss through a cable
or other devices over a defined frequency range by connect-
ing one end of the cable to the instrument measurement port
and terminating the other end of the cable with a short, or
leaving it open altogether.
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Cable and antenna test — Cable Loss



Smith Chart measures impedance and phase to properly tune
RF devices.

Smith Chart also displays impedance-matching characteris-
ticsin cable and antenna systems or filter and duplexer devices.
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Cable and antenna test — Smith Chart

1 port Phase measures S, phase to tune antennas and to
phase-match cables.
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Cable and antenna test — 1-Port Phase

2 Port Measurement (Scalar) (option 001) have vector and
scalar measurements. Scalar measurement provides greater
dynamic range (>100 dB); vector measurement provides
greater accuracy and faster test time.
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Cable and antenna test — 2-port Measurement

Insertion Gain/Loss measures the characteristics of pas-
sive and active devices such as filters, jumpers, splitters, and
amplifiers and verifies antenna or sector-to-sector isolation.

2 Port Phase in Vector Measurements measure S, phase to
characterize transmission devices such as filters and ampli-
fiers.

The optional built-in bias-tee supplies power to active devices
through the instrument’s RF In port, eliminating the need for
an external power supply.



Power Meters

The analyzer is equipped with an RF power meter and optionally an optical power meter.

The RF power meter performs two different methods of power measurement. The first
is an internal power measurement for standard power testing without the assistance
of external power sensors and the second interfaces with an external power sensor for
high-accuracy power measurements.

The optical power meter measures optical power for single-mode and multimode
connectors via an external optical power sensor.

RF Power Meter (standard)

Internal Power Measurement
 Frequencyrange: 10 MHz to 4 GHz/8 GHz
« Dynamicrange: -120to +20 dBm/+25dBm
« Measurement type: RMS or peak

External Power Measurement
« JD732B: Terminating power sensor (average)
« JD734B: Terminating power sensor (peak)
 JD736B: Terminating power sensor (average and peak)
- Frequencyrange: 20 MHz to 3.8 GHz
- Dynamicrange: -30to +20 dBm
« JD731B: Directional (through line) power sensor
- Frequencyrange: 300 MHz to 3.8 GHz
- Dynamicrange: average 0.15 to 150 W, peak 4 to 400 W
- Measurement:
> Forward average power
> Reverse average power
> Forward peak power
> VSWR
 JD733A: Directional (through line) power sensor
- Frequencyrange: 150 MHz to 3.5 GHz
- Dynamicrange: average/Peak 0.1 to 50 W
- Measurement:
> Forward average power
> Reverse average power
> Forward peak power
> VSWR

Optical Power Meter (optional)

Miniature USB 2.0 Optical Power Sensors
« MP-60
- Wavelength range: 780 to 1650 nm
- Dynamicrange: 1300, 1310, 1490, 1550 nm: -50 to +10 dBm
850 nm: -45to +10 dBm
« MP-80
- Wavelength range: 780 to 1650 nm
- Dynamicrange: 1300, 1550 nm: -35 to +23 dBm; 850 nm: -30 to +23 dBm
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Optical power sensor

The power meter analysis has user-definable pass/fail limits and displays test results in
dBm and watts. Power measurements can be set as absolute measurements displayed
in dBm or as relative measurements displayed in dB.
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Power meter test (RF or optical)

The analyzer displays power levels in two formats, as a real-time value in an analog
meter and as a power-level trend through time in a histogram chart.

JD730-series high-precision RF power sensors measure RF power connected via USB
to the analyzer.

The analyzer controls terminating power sensors (JD732B, JD734B, and JD736B),
making it a highly accurate RF power meter for out-of-service applications up to
3.8 GHz with a measurement range of -30 to +20 dBm.

The analyzer controls directional power sensors (JD731B and JD733A) measuring
output power and impedance matching for in-service systems. These power sensors
can handle up to 150 W of power, eliminating the need for attenuators.

The analyzer controls optical power sensors (MP-series) to measure optical power
quickly and easily in single-mode or multimode.

This optical power meter offers a well-organized solution for fiber inspection.



Interference Analyzer

*JD745A only

The Interference Analyzer (option 011) function is extremely effective for locating and
identifying periodic or intermittent RF interference. Interference signals derive from
several kinds of licensed or unlicensed transmitters that cause dropped calls and poor
service quality.

« Spectrum analyzer

Sound indicator
AM/FM audio demodulation
— Interference ID

- Spectrum recorder
 Spectrogram

o Receive signal strength indicator (RSSI)
o Interference finder
+ Spectrum replayer

« Dualspectrogram*

Measurements

A spectrum analyzer capable of performing spectrum clearance, capturing just the
events where the received signal exceeds the defined power limit.

Audible Tone volume is proportional to the signal’s power strength. In addition, a
built-in AM/FM audio demodulator conveniently identifies AM/FM signals.

Interference ID automatically classifies interfering signals and lists the possible signal
types corresponding to the signal selected.

Spectrogram captures spectrum activity over time and uses various colors to differen-
tiate spectrum power levels.

The spectrogram is effective for identifying periodic or intermittent signals. Post-
processing analysis can be made for each measurement over time using a time cursor.
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Interference analysis test — Spectrogram



RSSI is a multisignal tracking metric that is particularly
useful for measuring power-level variations over time.

The RSSI measurement lets you assign a power limit line
for audible alarms and increase alarm counters every time a
signal exceeds a defined limit line.

For long-term analysis, the Spectrogram and RSSI mea-
surements can be automatically saved into an external USB
memory. Post-analysis can be performed with JDViewer
application software.
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Interference analysis test— RSSI

Interference Finder is an automatic triangulation algorithm
that uses GPS coordinates to locate possible interference
sources based on three measurements.

The interference finder calculates possible interference loca-
tions using its inscribed circle or circumscribed circle based
on measured intersection points.
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Interference analysis test — Interference Finder
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Spectrum Replayer lets users retrieve and replay recorded
spectrum analyzer traces in interference analysis mode.
These traces can be played back in the Spectrogram or RSSI.

Users can configure the limit line to create failure points
when signals exceed it. The failure points are clearly displayed
on the trace timeline for quick access during playback.

> JDSU 2011710/20 18:05:16

Replay Control

Mode: Interference Analyzer Spectrum Replayer

Center Frequency: 800.000 000 MHz Preamp: off Freq Reference: Internal
Channel Attenuation: 0 dB [M] Trigger Source: Internal
Channel Standard: Band 0 (800} External Offset: 0.00 dB [On] _ Trigger: Internal

Replay Speed
Scale Unit: dBm
30.0

Made
Sweep
Detector
RMS
RBW [A]
100 kHe
VBW [A]
100 kHz

Replay Direction

Index
2/54

Frame Center - 800.000 000 MHz Frequency Span - 70.000 000 MHz | Jump.
147133 1o Fail Index

Index _ Center Span  Power  Index Center Span  Power | 2/54
Frequency  Frequency Frequency  Frequency

01 795000 MHz 1250 MHz -76.18 #06 1000 GHz  20.000 MHz
x02 798000 MHz 1250 MHz 7280 =07 1000GHz 20.000 MHz
203 1000GHz  20.000 MHz 1000 GHz  20.000 MHz
#04 1000GHz  20.000 MHz 1.000 GHz  20.000 MHz

=05 1.000 GHz 00 MHz 1.000 GHz 2
[ o | LU 11— 111

Interference analysis test — Spectrum Mask/Replayer

Dual Spectrogram* captures the spectral activities for two
different bands over time to identify periodic or intermittent
band signals.
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Interference analysis test— Dual Spectrogram



Signal Analyzer

The Signal Analyzer performs 3GPP/3GPP2/IEEE802.16-standard RF compliance test-
ing for power and spectrum as well as modulation analysis. It performs standards-based
measurements with a single-button push, indicating pass/fail based on standards or
user-defined limits.

The Auto Measure capability lets users easily set up test scenarios with programmed
measurement schedules such as start time, test duration, test cycles, and test metrics.
Then, based on the user-defined conditions, the analylzer tests up to 10 different carriers
and automatically saves the corresponding results.

The Over The Air (OTA) Analyzer function provides OTA measurements to quickly
perform base station characterization. This measurement capability is especially useful
for testing cell sites without interrupting service are those that are not easily accessible.

The Signal Analyzer provides these measurement capabilities:
o Spectrum analysis

« RFanalysis

+ Modulation analysis

e Auto measure

Modulation analysis can be performed for these wireless technologies:
« cdmaOne/cdma2000 (option 020)

« EV-DO (option 021)

o GSM/GPRS/EDGE (option 022)

+ WCDMA/HSPA+ (option 023)

o TD-SCDMA (option 025)

» Mobile WiMAX (option 026)

« LTE-FDD (option 028)

o LTE Advanced - FDD* (option 030)
« LTE-TDD (option 029)

o LTE Advanced - TDD* (option 031)

Over-the-air (OTA) analyses include:
o cdmaOne/cdma2000 (option 040)
« EV-DO (option 041)

« GSM/GPRS/EDGE (option 042)

o WCDMA/HSPA+ (option 043)

« TD-SCDMA (option 045)

+ Mobile WiMAX (option 046)

o LTE-FDD (option 048)

« LTE-TDD (option 049)

*JD745A only



Signal Analyzer Detailed Feature Matrix

Feature GSM/GPRS/EDGE WCDMA/HSPA+ LTE/LTEAdvanced-FDD  LTE/LTEAdvanced-TDD
(Option 022) (Option 023) (Option 028/030%) (Option 029/031%)
RF Analysis Channel power u | ] ]
Occupied bandwidth | | [ ] [ |
Spectrum emission mask | | [ | [ |
ACP(L)R | ] ]
Multi-ACP(L)R | ] ]
Spurious emissions | | [ ] [ |
Modulation Analysis  Powervs.time
Slot | [ |
Frame | [ ] [ ]
Mask
Timogram
Constellation | | [ ] [ |
MBMs**
Code domain power |
Mid-amble power
Code power
Code error
RCDE* [ ]
Codogram |
RCSI ]
(DPtable |

Spectral flatness
EVMvs. subcarrier

EVMvs. symbol
Data channel [ ] [ |
MBMS** MBMS**
Control channel | [ |
MBMS** MBMS**
Subframe [ ] [ |
MBMs** MBMs**
Frame [ ]
MBMs**
Time alignment error [ ] [ ]
Dataallocation map [ ] [ |
MBMs** MBMS**
Auto measure | | [ ] [ ]
Power statistics CCDF | | [ |
Carrier Aggregation ] ]
(Option 042) (Option 043) (Option 048) (Option 049)
OTA Analysis Scanner Channel/Frequency Channel/Scramble Channel/ID Channel/ID
Multipath profile | | [ ] [ |
Preamble powertrend
Modulation analyzer |
Code domain power |
Sync-DLIDvs. tau
Sync-DLID analyzer
Control channel [ ] [ |
Datagram [ ] [ |
Route map | | [ |

*JD745A only
**JD745A with MBMS enabled only



RF Analysis

Modulation Analysis

OTA Analysis

Feature cdmaOne/cdma2000
(Option 020)

Channel power [ |
Occupied bandwidth
Spectrum emission mask
ACP(L)R
Multi-ACP(L)R
Spurious emissions
Powervs.time

Slot

Frame

Mask

Timogram
Constellation [ |
Code domain power [ |
Mid-amble power
Code power
Codeerror
Codogram [ |
RCSI ]
(DPtable ]
Spectral flatness
EVMvs. subcarrier
EVMvs. symbol
Data channel
Control channel
Subframe
Frame
Time alignment error
Dataallocation map
Automeasure ]
Power statistics CCDF [ |

(Option 040)

Scanner Channel/PN
Multipath profile [ |
Preamble power trend
Modulationanalyzer
Code domain power [ ]
Sync-DLIDvs. tau
Sync-DLID analyzer
Control channel
Datagram
Routemap [ ]

Refer to the Signal Analyzer Matrix for features on specific models.

EV-DO
(Option021)
]

Idle/Active

(Option 041)
Channel/PN
|

TD-SCDMA
(Option 025)
| |

(Option 045)
Sync-DLID
Sync-DLID

Mobile WiMAX
(Option 026)
||

||
| |
(Option 046)
Preamble
| |
| |



RF Analysis Spectrum Emission Mask compares the total power level

Channel Power measures a signal’s total RF power, spectral within the defined carrier bandwidth and the given offset fre-
density, and peak-to-average ratio (PAR) in a specified channel ~ quencies on each side of the carrier frequency against allowable
bandwidth. standards.

O Josu Z011 0B 173003

Mo SOeC i Anabyrer Specirin Emission Mok Measre

O osu 2o ey | (o
Mo SpeCInim Analyzer

Center Frequency: | e 0 F i nternal Measure Off
7508 [A] Trigger Sou Wternal
il Eand (0 (BOO) 3 el 40,00 @ (On]  Trgoer Free Bun

Meazure OFF

e mternal
Free fun

Chanael Power
ake Unil; dBm

Occupled 0w
HM up

H REW [M]

30 kH:

VOW 1A | | N | | Speciurm

Specturm
I KMz 0.0 T T - T T T T T Emission Mask Emission Mask

50.0 ! ! ! 1 .
Center - 1 500 OO0 D00 GHz y Span - % 000 000 MH: nter 1 500 D00 000 GH

Al jacent
Charmel Power Channe| Power

Channel Power : Reference Power:

X t Spur ious
SpeCiral Densiy Frequency Offsel ftange h Lower Peak Upper Peak r.‘ﬂf”m

PhR. 0O7.000 kMz = 1.900 MHz
1.900 MH: = 2900 MH:

More (172) Maore (172}

RF analysis— Channel Power RF analysis — Spectrum Emissions Mask

Adjacent Channel Power Ratio or Adjacent Channel
Leakage Ratio measures RF power leakage in adjacent
channels and its ratios per specified standards.

Occupied BW measures the frequency bandwidth contain-
ing 99 percent of the power for total integrated and occupied
power.

O J0su 20110 17:29;3 3 S & J i ALY
MACHTEE; SO Ana by Cecupied BW Measure Mode: Spacirum Analyzer Adjacent Channel Power

w o wmiternal o T Freque 1.500 00O 000 &Hz Preamp ofr - ce: Mnternal
) 5 o ;

ir
[ Z5d8 |A] Trigy: Internal _— Al SR A nternal
Claniue] Staniaed: Band 0 (B00) External Offsel: 40.00 38 [On]  Teigoer Free Run any dard: Band 0 (G00) External t: 40.00 & [On] Trigger Free Rum

Meazure OFF

PASS
Channel Prwer
o Unil; Bm

Occupled Ow

HEW [M]
30 kH:

VW [A] : | | j | i | | Specturm

Specturm =
Emission Mask I ke I [ 1 el L T Emission Mask

1500 000 000 GHr  Fr " pan - % 000 000 Mz A0 (00 MHz

Al jacent djacent
Clljlnvcl Power Channe] Power
upiod Bandwidth: 1. Hz oTIw ETZ
' Ta

Spur ious ey 3 Lower Upper

T
Emisshons e Offset Banetwidlh dBm = e
Occuphid Power o ed Power) BET OO0 KH: 300 000 kHe . 5 3
VR0 MHr 00 000 ke

ated Power

Maore (172} Mawe (172)

RF analysis— O ied Bandwidth
anasis ccuptedBandwt RF analysis — Adjacent Channel Power

The Spurious Emissions measurement identifies and deter-
mines spurious emissions power levels in certain frequency

bands.



Modulation Analysis

Power vs. Time (Frame) verifies, with LTE-TDD, WiMAX,
and GSM,, that the transmitter output power has the correct
amplitude, shape, and timing according to the standards.

O JOSU Z2010/12/06 23:19:42 =

Mode: Mobiile Wit Power vs Time (Frame)

£ Spectrum

HF Analysis

Detect Mode

Power vs Time
{Frame)

Modulation
Analysis

44 6 us
Chanme| Power

" M Prwer

Frame Aver age Power: 34 Statistics COOF
0L Burst P

Search Type

Full 12 Or igin Q175

Start Symbol (Time): St Symbol (T ime).

Modulation analysis — Power vs. Time

Constellation provides with multimedia broadcast/multi-
cast services (MBMS*), modulation quality metrics (EVM)
for data and/or control channels, at its corresponding modu-
lation scheme, such as GMSK, QPSK, 16 QAM and 64 QAM.

& S0 201zs0aszs 153203
Mode: LTE - FDD Constellation Maodukation

© Frequency. BE9.000 D00 MHz of ¢ Internal
v 0@ [A] T ®  Internal
fsel: 40.00 d& [On] T Internal

Consteilation

d Band 1 {2100)

Data Channel

) 10 MHz
PHICH My

i Comtrol Channel
16

Subirame

Threshakd
0

mal
Time Error;

Data
Allacation Map

Modulation analysis — Data Constellation

*JD745A with MBMS enabled only
**JD745A only

Code Domain measures with COMA/EVDO and WCDMA/
HSPA+, spread code channel power levels across the RF chan-
nel, normalized to total power.

Code domain power (CDP) shows the signal’s physical chan-
nels indicating the various spread factors using different colors
to easily differentiate the traffic types carried within the signal.

& wsu
Mode: DMA HSDIA Modulation
External 10 MH:

Fxternal
External

Constellalion

P i Code
Scale Unit: db Dumniain Prower

I=EFIT T 8

o Wals

Modulation Format
Code Power

EVM

Modulation analysis — Code Domain Power

Code Power provides the power data for an individual code
channel and layer for a specified time slot. It displays the power
ofthe 16 codes of a specified signal.

Code Error shows the power data and error data for an individ-
ual code channel and layer for a specified time simultaneously.

Relative Code Domain Error** is computed by projecting
the error vector onto the code domain at a specified spreading
factor.

A1 15:30:15
DF A p 0 Modulation

3000 000 MM

AD65 FWD 2 1048 [A]
dard: Band Global fsel: 0.00 38 [On]

Constelation

Code
Domain Power

Relative Code
Domain Error

COF Table

Modulation analysis — Relative Code Domain Error



Modulation Analysis (continued)

Codogram or Datagram displays code power variations over
time to give a clear view of each channel’s traffic load at any
given time.

O osu znosizz 16:28:58 E 126537 1372 N 37w

Cosdugram ModuLation

nCy. BIE 100 000 MH2 o
0 FWD
Band 0 (F00)

Constelation

Code
Domain Power

Codogram

e
T ]
¥ 00 08

Modulation analysis — Codogram

RCSI (received code strength indicator) shows, with CDMA/
EVDO and WCDMA/HSPA+, power variations over time for
control channels.

The analyzer can automatically save codogram and RCSI mea-
surements into external USB memory for long-term analysis
or for post-analysis with JDViewer application software.

QO 05U 201012005 15:
Mo A

S AL T

Meature Setup

Constellation
70 FWD
Burwd 0 (800}

Cokor Conde Name SF Max {dB) Min (dB) AVG () Alarm
) £ o

of
1243 1537 off

Modulation analysis — RCSI

*JD745A with MBMS enabled only

Spectral Flatness measures, with Mobile WiMAX, the con-
stellation’s flatness energy per the standards.

O wsu 001206

Mode: Mobike WiMAX Madulation

Spectrum Flatness

o : g External 10 MHz
o0 (Al L External
00 & (On] Trk

Constellation

Speciral Flatness

|| EvM s Symuol

0.00 us.
Pr
13

AVerage SUBCArTier Power

Gearch Type

Subrcarrler
Full 7

Start Symbol (Time)

Modulation analysis — Spectral Flatness

EVM vs. Subcarrier shows, with Mobile WiMAX, the error
vector magnitude representing the average constellation
error for OFDMA subcarriers.

EVM vs. Symbol shows, with Mobile WiMAX, the error
vector magnitude representing the average constellation error
for OFDMA symbols.

Complementary Cumulative Distribution Function (CCDF)
characterizes the statistical power level distribution at any given
time.

Data Channel measures, with LTE and MBMS*, selected
resource block or control channel constellation and modula-
tion quality at any subframe.

O 050 Z0NZAZAS 110037

Moge: LTE - T00 Madulation

pOEmEE Canstellation
- Internal
internal

Marker: Rl Data Channel

Control Channel

F00
400
Sutyfr amwe

1-6) (Hanram of Carrent Biock
Tine Aligrment
Error

Modulation Format

Data
Allocation Map

¥ O igin el
EVM M
EVM Peak
Cell I 1A
1

Modulation analysis — Data Channels



Modulation Analysis (continued) Time Alignment Error for LTE/MIMO measures MIMO

Subframe measures, with LTE and MBMS¥, the data and con- time differences of up to 4 transmission branches.

trol channel power and modulation quality in any subframe.

(> JOSU 2001A09/22 17:34:51
Time Aligrment Crrar

& s iz
Mode: LTE - TDD Maodukation

Comstellation
nternal

nCy. 751000 000 MHz  F e Wternal
# 5 [A] Internal
Band 33 {1900) x 2 Internal

Consteilation

Dt Charmel

Time Aligrnent Error

Detect Mode
FOD 10 MHe

Data Channel
s | REG/RES o Control Chanee |

Comtrol Channel
Subdrama

Antenia port

Subirame o

ANTU W ANTT o

Time Aligeanent Frror: 3 031 RS Power Difference

Titmme Alsgniment
Error
Time Aligranent
H Threshakd 2 Fremsency Error; | Error

Time Error

B Power RS EVM ANMT RS Power RS EVM

Data
Allacation Map

Data
Group ID: Allocation Map

Cell ID: 1 Group ID: 0O Sector I

Modulation analysis —Time Alignment Error

Modulation analysis — Subframe

Data Allocation Map measures, with LTE and MBMS?*, the
power level for all resource blocks across subframes and shows

Frame measures, with LTE and MBMS¥, the power and mod- o i
data utilization within a frame.

ulation quality for all data and control channels in a frame.

O JOSU 20120428 17:00:53
Mode: LTE - FDD Data Allocation Map

y: BED.000 000 MHe  Pr res Internal
el
dard: Band 1 (2100) T ter il

Modulation

Internal Constellation

Data Channel Data Allocation vs Frame

PHICH Mg

Frame Avy Power
« | Power

EYM Peak
Data EVM RMS:
Dt EVM Pk

Coll 1 Group 1D

Modulation analysis — Frame

*JD745A with MBMS enabled only

Control Chaneel

Time Aligment
Error

Data
Allocation Map

PHICH Ny
1t

Modulation analysis — Data Allocation Map
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Modulation Analysis (continued) Carrier Aggregation performs up to 5 interband and/or
intraband component carriers, performing a complete char-
acterization in each carrier including power level, modulation
quality in data, and control channels.

Auto Measure performs with only one key press that lets
users easily and quickly check the RF and modulation param-
eters. All base stations are uniformly tested with the same
procedure which provides virtually no errors due to test vari-
ability. Additionally, this function reduced human errors : —

which also improve efficiency. Predefined tests allow users at st 5 iternat Contiuration
all skill levels, to obtain consistent and accurate results.

Mease Selup

Subframe No
]

Trace Display POACH Threshold

Display 20,00 a8
Cenler Frequen 1 3 Page - 1of 1 S
Channel Stan 700) Channe| Bumber
Start Time z : Stop Time - 701 A (AL | | Display Results
Chanael Power on [
9a M

POSCH Precoding

on o

BE Anatysi
PRCCH Threshold

. Witw Carrier
Frame Average Poiwir 10,00 a8
Tine Aligoment 2 g
Frequency Crror
QFSK EVM

6016 % os 1850 %
Modlation | Data P n—

RS EVM | P55 EVM 555 EVM
o = 1850 % <= 1850 ¥ on = 1850 %
5 Porwer 13,00 1o 10.00 dlo
P55 Power 18 27 00
555 POwWer
PECH Prwer

SubF Pon . . . .
O P i I Modulation analysis — Carrier Aggregation

POSTH

€Il CH

Analysis

Time Error
3 Origin Osel

RF and Modulation analysis — Auto Measure



OTA Analysis

ID (Channel Scanner) measures the strongest of 6 received
cell identifiers, providing all relevant information such as

PCI, RSRP, and RSRQ.

o JO5U 2012/05/23 05:49.00

on

08 [A]
000 48 [On]

RSRP [ |
orr
m)

Cyclic Prefix
Normal

Latitudn o

OTA analysis —ID (Channel Scanner)

OTA Control Channel provides signal performance metrics
for locations served by the base station, including multipath

OTA
nternal
Internal
Internal

10 Scanner

Mullipath Profike

Controd Channe|

Datagr am

Satellite: 0

profile indicating reflected signal strength.

o JOSU 20117101720 15:29:34

Made: LTE - TOD OTA Control Channe!

on
6041 FWD A
B 33 (1900)  E

History Diagram D Avg P - -20 55 il

am) o ()

cy Error 063 He /
snment Frros

W Time Alignment

OTA analysis — Control Channels

E126°53% 1135 NI7' 20" 54 06
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GRS
s Wternal
iternal

Multipath Profile

[Tl Avg Pwr:-27.90

Control Channel

10| Datagram
Subirame &

EVM Pk (%)

Satellite

Datagram measures, with LTE, the power level for all the
resource blocks across time and shows data utilization over

time.

0dR [A]
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* Internal

1 AU B (O] 1 Internal
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F

OTA analysis — OTA Datagram
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k (F

Route Map measures the OTA performance of a cell site in a
defined service area by plotting the corresponding OTA metric
ina map, which is then tracked with the instrument’s GPS.

(> JoSU Z01Z/06/18 075033
Mode: Spectram Anatyzer Mapping
« Frequency: 730 000 000 MHz  Preanp o

5110 FWD A
- FDD Ghobal

1....,%

R T R T U]

OTA analysis — Route Map
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OTA Analysis (continued)

JDMapCreator creates the desired map of interest from a
picture file for indoor coverage, or geo-coded maps for out-
door coverage. This can then be loaded to the analyzer using

a USB memory device.

The route map feature is included in Spectrum Analyzer
mode and in Signal Analyzer OTA mode.

Goagle Map Sel
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OTA analysis —JDMapCreator



E1/T1 Analyzer

The analyzer conducts simple E1/T1 tests for the cell site’s circuit-based backhaul
interface.

The E1/T1 analyzer provides enough flexibility to configure the PDH signal, including
its framing and coding, as well as the pattern the instrument will transmit.

In addition, the analyzer can automaticallylog events.

E1 Analyzer (option 004) T1 Analyzer (option 005)
Monitoring/BERT Monitoring/BERT/loop
Signal, syncloss Signal, syncloss
Error count/rate Loss count
Alarm count Alarm count
Loss count Error rate
RX signal level

Signal, syncloss

(O 05U 01071206 X3 38an
Mode: 11 Anabyrer Sl b

Event Logging. Of 3 Start/Siop

Corrent  Vitory

™ ™ Fed Alm
RAI (Yellow Alarm) @

AT (i Alm)

Coge Syme
[ Errer coumt [ errer wate

e Erroe
Error

E1 monitoring

(O 05U 01071200 133800

Made: 11 Anabyree BERT BERT

Startsshop o 20 Start/saop
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Code Syme 3 '
Error injection = 1 | [emor mpection. =
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P | | | | mone

Frame Error Frame Error =

Error
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A I

Wit Ereee fate BAle05 Wil Error Count

®on
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Channel Scanner

The Channel Scanner function (option 012) can measure up to 20 independent
channels for any cellular technology at any channel or frequency.

The function simply shows the power level for each signal type.

> DS F0I0/11474 170208

inlanat Channel Scanner

U A] Trig wrnal
000 df (O] Trig Free Run

Channel Scanner function

Wireless Connectivity

Wireless connectivity (option 006, JD745A only) provides safer and easier long-
distance testing with the instrument housed at the top of the tower and controlled
remotely via Bluetooth. Tests are conveniently made from the ground.
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Wireless Connectivity function



GPS Receiver and Antenna

The GPS receiver (option 010) gives the location (latitude, longitude, and altitude)
and timing for highly-accurate frequency measurements to independently verify

base-station timing.

sEEEDEmETe

Analyzer with GPS antenna



Application Software

JDViewer Features The analyzer communicates with two Windows-based applications:

» Communicates with the analyzer o JDViewer — for post-processing, report generation, personalized settings, and
viaLAN or USB coverage map creation

« Retrieves measured or saved » JDRemote — for full remote control
measurements

 Exports measurement results

D 1 11 I

54512 toa (Bt € an) I HilDownload 12547 spa

 Generates and prints configurable
reports

« Createsa composite file of
multiple spectrogram traces

+ Analyzes measurement results
allowing for assignment of
multiple markers and limit lines

o Creates user-defined settings

for channel power, occupied
bandwidth, SEM, and ACLR

o Registers and edits user-definable
cable types and frequency bands

« Creates automatic testing
scenarios for GSM, CDMA/
EVDO, WCDMA/HSPA+,
Mobile WIMAX, and LTE

o Creates signal strength maps as
well as over-the-air signal analysis
maps for GSM, CDMA/EVDO,
WCDMA/HSPA+, Mobile
WIiMAX, and LTE

JDViewer OTA mapping

JDViewer Features

This capability permits full remote
control of the instrument through a
software client.

Analyzer with JDRemote
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