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Preface

Scope
This manual contains operat ional descr ipt ions of the features contained in the 3900 Ser ies HPD®  
Test System Options.   Refer to the 3900 Series Operat ion Manual for in formation regarding general  
Test Set  operat ion.

Nomenclature Statement
The 3901,  3902 and 3920 Digi tal  Radio Test Set  is the of f ic ial  nomenclature for  the test sets 
current ly included in  the 3900 Digi tal  Radio Test Set  Ser ies.  In this manual,  3900, uni t  or Test  Set ,  
refers to the 3901, 3902 and 3920 Digi tal  Radio Test Sets unless otherwise indicated.

Intended Audience
This manual is intended for personnel famil iar  wi th the use of  the 3900.   Refer  to the 3900 Ser ies 
Operat ion Manual for information per taining to  Test  Set  operat ion.

Test Set  Requirements
Refer to the 3900 Series Operat ion Manual for information on the fol lowing:

Safety  Precaut ions

Power  Requi rements

Plat form Per formance Data Speci f icat ions

Repacking /  Shipp ing Test  Set
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 1

General Description

HPD® Option Overview
HPD®, High Performance Data, has been developed by Motorola to address the need for High 
Performance packet data operat ion on 700 and 800 MHz channels within  the Narrowband 25 kHz 
bandwidth.  The 3900 HPD®  Opt ions provide users with the abi l i ty to test High Performance Data 
systems.  This manual descr ibes features and funct ions speci f ic to  the 3900 Ser ies HPD® Test ing 
Opt ion and HPD® Advanced Analysis Package.  Refer to the 3900 Series Operat ion Manual for 
deta i ls regard ing general  operat ion of the Test Set .

HPD® can be conf igured for two modes of operat ion.   When conf igured to operate in BR Mode the 
Test Set  s imulates Base Radio operat ion and is used to test the funct ional i ty of  Motorola HPD®  
MSU’s.  When conf igured to operate in  MSU Mode the Test Set  s imulates Mobi le  Subscr iber  Unit  
operat ion and is used to test the funct ional i ty of  Motoro la BR’s.

HPD® Testing Option
The HPD® Test ing Opt ion (Motorola Part  # R2091A) includes the fol lowing capabi l i t ies and features:

● Meter  f ie lds disp lay measurement readings for the fol lowing parameters:

● Signal Power

● Frequency Error

● EVM

● Symbol Clock Error

● Rx BER

● Occupied Bandwidth

● Burst T iming Error (when Receive Sync Mode is set to TDO)

● Ampli tude Imbalance

● Phase Mismatch

● Carr ier Feed Through

● The user is able to def ine the fol lowing parameters:

● The number of  bursts over  which readings are calculated.

● Maximum frequency dr i f t  and Frequency prof i le per iod for t ransmit ted signal.

● Abi l i ty to include or  exclude TDM Synchronizat ion from the transmit ted signal.

● Modulat ion type, Sync Mode, Burst  type and PSC of t ransmit  and receive HPD® signals.

● Data I /O Port  feature al lows user(s)  to conf igure signal f i les in XML format which can be 
transmit ted to  and from the 3900 Test Set.

● The EVM (Error Vector Magnitude) graph plots the average adjustment compensat ion values the 
Test Set  appl ies to  the received signal to  match the signal to the expected points along the 
burst .

● The Constel lat ion and Trajectory T i les display visual  representat ions of the received HPD® 
signal for  QPSK, 16 QAM and 64 QAM modulat ion types.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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General Description
HPD® Advanced Analysis Package
The HPD® Advanced Analysis Package (Motoro la Part  # R2092A) includes al l  features in the HPD® 
Test ing Opt ion as wel l  as the fol lowing capabi l i t ies and features:

● Rx Bits Ti le provides a readout o f the bi t  b locks received in the HPD® data stream. 

● Rx Time Display Ti le shows the history of  the frequency error,  symbol c lock error or power 
readings over a user def ined span of t ime.

● Magnitude/Phase Error  Ti le shows magnitude and phase f luctuat ions of  the received signal  over 
a per iod of one burst.

● Eye Diagram Ti le provides representat ions of the symbol pat tern of the received frequency.

● Power Prof i le  Display T i les provide visual representat ion of the Ful l  and Ramp power prof i le 
readings.

● I  & Q Display Ti le displays the I  and Q patterns in the last  received signal.

Instal l ing HPD® Option
Refer to the sect ion t i t led Instal l  New License (Opt ion)  Fi le  in Chapter 3 of  the 3900 Ser ies 
Operat ion Manual for opt ion insta l lat ion procedures.

HPD® Option Status
Verifying HPD® Option Instal lat ion

To check the status of insta l led opt ions:

1. Push the UTILS Key on the f ront  panel  of  the 3900 twice.

2. Select Software Sett ings, L icense f rom the f loat ing menu.

The License Ti le displays a l ist  of  instal led opt ions, including the version and version date of each 
opt ion ( refer to Fig.  1-1) .   HPD® Test ing Opt ion is opt ion 300; HPD® Advanced Analysis Package is 
Opt ion 301.  The opt ion l ist  var ies according to the features instal led on the Test Set.   “Try before 
you buy” opt ions have an expirat ion date.

Fig.  1-1  3900 Software Upgrade Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .

1-2



Chapter 2

HPD® Basic System Operation

HPD® Tile Layout
This chapter  descr ibes the d isplay T i les found in the HPD® Test ing Opt ion package (Motorola Part  
#R2091A).

Fig.  2-1  HPD® Display Layout

● Sect ion A of  the HPD® User Screen always displays the RF Control  Sett ings Ti le when the 
Ti les are minimized.  

● Sect ions B through E of the HPD® User Screen are conf igured using the Measurements Ti le 
drop-down menu.  Rx Meter Disp lay Ti les are enabled in Sect ion B through E when HPD® is 
f i rst  accessed or  when Factory Default  Set t ings have been restored.

● HPD® Test funct ions are selected f rom the drop-down menu located on the T i le menus on 
Sect ions B through E.

● HPD® includes access to  the Channel Analyzer,  Spectrum Analyzer   and Osci l loscope.   Use 
of the Channel Analyzer ,  Spectrum Analyzer and Osci l loscope are descr ibed in the 3900 
Ser ies Operat ion Manual.

The Channel Analyzer  and Spectrum Analyzer are asynchronous, swept analyzers,  and are not  
synchronized wi th incoming HPD® signals.   Inbound HPD® signals are on a 30 ms t imeslot  f rame 
and appear discont inuous on the analyzer displays.  Use Peak Hold to accumulate mult ip le  
sweeps to display an ent i re  trace of  the incoming HPD® signal.

Section A

Section B Section  C

Section  D Section  E

Soft
Key
Area
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Basic System Operation
Status Indicators
HPD® ut i l izes var ious status indicators to inform users of the act iv i ty being per formed by the Test 
Set .   Refer to F ig. 2-3 for  locat ion of  the indicators on the User Screen.

Acquire Status Indicator
When the Test Set  is at tempt ing to acqui re an incoming HPD® signal,  a ye l low ACQ  ind icator  
appears at  the bot tom of  the User Screen.  Meter  f ie lds turn GRAY to indicate inval id readings.

Af ter an incoming HPD® signal is acquired, the ACQ  ind icator  disappears and background of the 
meter  display f ie lds turns YELLOW, ind icat ing that data is sett l ing.

When data values have set t led,  the background of the meter display f ie lds returns to BEIGE.  
Fig.  2-2 shows examples of data acquisi t ion and data set t led states on the Rx Meter Display T i le.

     

Fig.  2-2  HPD® Data Field Background Colors

Remote Access Indicator
The VNC (Vir tual  Network Computing)  indicator a t the bottom of the User Screen indicates when 
a user has establ ished remote access to the Test Set .   Refer to  the sect ion t i t led Remote Ti le in 
Chapter  3 of the 3900 Series Operat ion Manual for information on Remote operat ion.

F ig. 2-3  HPD® Status Indicators

Data Acquisition - Beige Background Data Settling - Yellow Background
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Basic System Operation
Tx/Rx Indicator
The Tx/Rx indicator  provides in format ion pertaining to the Transmit  and Receive signal.   In the 
example in Fig.  2-3, information is as fol lows:

INT/EXT  Indicator
INT/EXT is the indicator  for  RF reference (Internal or  External) .   The Internal /External RF 
Reference set t ing is selected f rom the Uti l i t ies menu.   Refer  to  the 3900 Ser ies Operat ion 
Manual for  information on use of  th is feature.

Transmit Data Receive Data
Burst Type Outbound Burst Type Outbound
Modulat ion Type QPSK Modulat ion Type QPSK

PSC 0 PSC 0
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Basic System Operation
RF Control  Sett ings (Gen/Recv) Tile
RF Control  Sett ings Ti le

The RF Contro l  Sett ings Ti le  is div ided into two sect ions.  The lef t  s ide of  the RF Control  Sett ings 
Ti le displays Transmi t s ignal informat ion.  The r ight s ide of  the RF Control  Sett ings Ti le displays 
information for the Received signal.

Fig.  2-5 shows the f ie lds avai lable on the RF Contro l  Sett ings T i les.  The f ie lds present on the Ti le 
vary according to  the selected parameters.   For  example, when Receive Burst Type is set  to Inbound 
Random, the SAC, BKF, COS and LCM f ields are not disp layed.

Fig. 2-4  RF Control  Set t ings Ti le -  Minimized View

Fig. 2-5  RF Control  Sett ings T i le -  Maximized View

Field/Soft Key Definit ions
RF Gen Freq

Displays the frequency being generated by the RF Generator.   Edi t ing the frequency value 
enables soft  keys that select the f requency’s uni t  of  measure.  Avai lable uni ts are GHz,  MHz, kHz 
or Hz.

RF Gen Level
Indicates the output power level  in dBm as def ined by the user .

RF Rcvr Freq
Indicates the received frequency.  Edit ing the frequency value enables sof t  keys that  select  the 
frequency’s uni t  of  measure.   Avai lable  uni ts are GHz,  MHz,  kHz or Hz.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Basic System Operation
Receiver Bandwidth Sett ing
Selects the receiver bandwidth used along the received HPD® signal path.

Cabled
Selects a Wideband IF Bandwidth,  meaning that no f i l ter is included in  the received HPD® 
signal path.  This sett ing is typ ical ly used for test ing radios that are connected direct ly to the 
Test Set .   Cabled is the defaul t  set t ing.

Off Air
Selects a Narrowband (30 kHz) IF Bandwidth f i l ter to be included in the received HPD® 
signal path.   This set t ing is typ ical ly used to  reduce interference received when RF Carr iers 
are present that are in close proximity to the receiver ’s tuned frequency.

Offset
When the Of fset opt ion but ton is set to Lock, changing the RF Gen Freq  also changes the RF 
Rcvr  Freq  sett ing so that  i t  is of fset f rom the RF Generator  f requency by the value speci f ied in 
the Of fset  f ie ld.

When set to Unlock,  a value can be entered independent ly for ei ther the RF Gen Freq  or RF Rcvr  
Freq .   The Offset value indicates the RF Gen Freq  minus the RF Rcvr Freq  va lue.

PSC
Selects the Pi lot  and Sync Code to be received or  t ransmit ted in the HPD® signal.   Avai lable  
select ions are 0 to 6 .

Receive Mode
Selects the method of  sett ing the Modulat ion  f ie ld of  the received signal.   When AUTO is 
selected the 3900 matches the Modulat ion type to  the modulat ion of the incoming signal.   When 
MANUAL is selected the user selects the Modulat ion  type of the received signal f rom the 
Modulat ion f ie ld.

Modulation
Selects the modulat ion type to be transmit ted by the Test Set .   Avai lab le select ions include 
QPSK, 16 QAM and 64 QAM.  The Modulat ion types avai lable in the drop-down menu are 
determined by the Burst Type se lected.   For example, Inbound Random burst  pat terns only 
enable QPSK modulat ion.

When Receive Mode  is set to Manual ,  the Receiver Modulat ion  type can be manual ly selected as 
QPSK, 16 QAM or 64 QAM.

Pattern
Selects the pattern to be generated.  The O.153 Std pattern is a pseudorandom sequence based 
on ITU-T O.153 standard.   The O.153 Std w/ 1% Err  pattern is cal ibrated with a 1% bi t  error  rate 
included in the pattern.

Sync Mode
Selects how the Test  Set references t iming in an HPD® signal.   The Test  Set  always sends out a 
pulse at the beginning of Timeslot  0,  regardless of the Sync Mode selected.

Free Run (Transmit and Receive Sync Mode)
When Free Run is selected the Test Set  t ransmits and/or receives a cont inuous signal wi th  
al l  t imeslots f i l led.  There is no rela t ionship between the t iming of the Inbound Reserved and 
Outbound channels.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TDO (Receive Sync Mode)
The Test Set  t ransmits an Outbound signal.   Acquisi t ion of the Inbound Reserved signal  
received from the MSU is based on the assumpt ion that the Inbound Reserved signal  is 
al igned with the Outbound signal as def ined by HPD® Specif icat ions ( i .e. ,  separated by the 
TDO value) .   When TDO is selected for Receive Sync Mode, Transmit  Sync Mode 
automatical ly defaul ts to Free Run and vice versa.

The block diagram in Fig.  2-6 i l lustrates the signal path between the Test Set and the MSU 
when the Test  Set is conf igured to receive the MSU’s Inbound signal.

Fig.  2-6  TDO (Receive Sync Mode)

The RF Contro l  Sett ings Ti le  Burst Type  and Sync Mode parameters must be conf igured as 
fol lows to al ign the Test Set with  the MSU signal:

Fig.  2-7  RF Contro l  Sett ings Ti le -  TDO (Receive Sync Mode)

MSU

Outbound Signal

Test Set

Transmit

Free
Run

Receive

TDO

Inbound Signal

Transmit Parameters Receive Parameters
Burst  Type Outbound Burst Type Inbound Reserved
Sync Mode Free Run Sync Mode TDO
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TDO (Transmit  Sync Mode)
The Test Set der ives i t ’s TDM Synchronizat ion from the Outbound signal  t ransmit ted by the BR.  
The Inbound Reserved signal  is t ransmit ted by the Test  Set as def ined by HPD® Specif icat ions 
( i .e. ,  separated by the TDO value) .

The block diagram in Fig.  2-8 i l lustrates the signal path between the Test Set and the BR when 
the Test Set  is conf igured to receive and al ign i tsel f  to the BR’s Outbound signal.   When TDO is 
selected for  Transmit  Sync Mode, Receive Sync Mode automat ical ly defaul ts to Free Run and 
vice versa.

Fig. 2-8  TDO (Transmit  Sync Mode)

The RF Contro l  Sett ings Ti le  Burst Type  and Sync Mode parameters must be conf igured as 
fol lows to al ign the Test Set with  the BR’s signal:

Fig . 2-9  RF Contro l  Sett ings Ti le  -  TDO (Transmit  Sync Mode)

BR

Inbound Signal

Test Set

Transmit

TDO

Receive

Free
Run

Outbound Signal

Transmit  Parameters Receive Parameters
Burst Type Inbound Reserved Burst Type Outbound
Sync Mode TDO Sync Mode Free Run
Subject  to  Export  Control ,  see Cover Page for  detai ls .

2-7
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Burst Type
Burst Type def ines the funct ional i ty o f the 3900,  enabl ing the test set to funct ion as a BR or  an MSU.  
BR mode al lows the service monitor to simulate Base Radio operat ion.  MSU mode al lows the test  
set to simulate a mobi le subscr iber uni t .  

BR Simulation
To simulate BR operat ion set  Burst Type f ie lds as fol lows:

Transmit Mode :   Outbound (s ignal is t ransmit ted by BR)

Receive Mode:   Inbound Reserved or Inbound Random (signal  is be ing received from MSU)

MSU Simulat ion
To simulate MSU operat ion set the Burst Type f ie lds as fol lows:

Transmit Mode:   Inbound (signal  is be ing received from MSU)

Receive Mode:   Outbound (signal is being t ransmit ted by the BR)

TDM Syn
Enables or  disables TDM_SYNC in the BCCH (Broadcast  Control  Channel ) .   This sett ing only 
appl ies to the Outbound Burst Type .

Max Freq Drift
Maximum Frequency Dri f t  is the slope of the sine wave pat tern when the Offset o f the sine wave 
pattern is zero.

Freq Profi le Period
The Frequency Prof i le Period is the per iod of the Sine wave.

SAC (Subscriber Access Code)
Display only f ie ld indicates the Subscr iber Access Code in the header block of  the received 
signal.   Displayed in hexadecimal format.

BKF (Block Format)
Display only f ie ld indicates the Block Format in the header block of the received signal.   
Disp layed in hexadecimal format.

COS (Coding Scheme)
Display only f ie ld indicates the Coding Scheme in the header block of the received signal.   Data 
is disp layed as a numeric value.  Displayed in hexadecimal format .

00 = Test  Pattern

01 = SAM Radio Channel Coding

LCM (Logical  Channel Mult iplexing)
Display only f ie ld indicates the Logical  Channel Mult ip lexing in the header block of the received 
signal.   Displayed in hexadecimal format.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig.  2-10  RF Control  Set t ings Sof t  Keys

[RF Gen] Soft Key
Turns the RF Generator ON or OFF.   When the RF Generator is OFF, indicators appear at  the top 
of the RF Control  Set t ings Ti le and in the In format ion Bar at the bottom of the Ti le.

[RF Out ] Soft  Key
Select the T/R Connector  or  the GEN (Generator)  Connector  for RF Output.

[RF In ] Soft Key
Select the T/R Connector  or  the ANT (Antenna) Connector for Receiver Input .

[Transmit ] Soft  Key
Enables (star ts) and disables (stops)  HPD® signal t ransmission.

[Pre-Amp ] Soft Key
Enables (ON) or Disables (OFF) the receiver  Pre-Amp funct ion.  Refer to the 3900 Series 
Operat ion Manual for use of  the Pre-Amp feature.

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Configuration Ti les
Rx Measurements Limits  Ti le

The Rx Measurement Conf igurat ion T i le contains parameters that  def ine Upper Limit  and Lower 
Limit  for meter readings. 

Fig . 2-11  Rx Measurements Conf igurat ion T i le

Field Definit ions
Disable/Enable

Toggle but ton turns the l imit  indicators for the selected meter  ON or OFF.

Upper Limit
The UPPER LIMIT funct ion sets a maximum acceptable reading for  a speci f ic measurement.   
When a measured level  exceeds the enabled UPPER LIMIT, the Meter  Bar and reading 
background on the Measurement Ti les turns RED .  

Lower Limit
The LOWER LIMIT funct ion sets a minimum acceptable reading for  a speci f ic measurement.   
When a measured level  drops below the enabled LOWER LIMIT, the Meter Bar and reading 
background of the Measurement  Ti les turns BLUE .

When readings wi thin enabled Upper and Lower l imits the Meter Bar and reading background 
on the Measurement  Ti les turns GREEN .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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I  & Q Measurements Limits
The I  & Q Measurements Limits Conf igurat ion Ti le  conta ins parameters that def ine Upper Limit  and 
Lower Limit  for  meter readings on the maximized Constel lat ion T i le.

Fig.  2-12  I  & Q Measurements Limits  Conf igurat ion T i le

Field Definit ions
Disable/Enable

Toggle but ton turns the l imit  indicators for the selected meter  ON or OFF.

Upper Limit
The UPPER LIMIT funct ion sets a maximum acceptable reading for  a speci f ic measurement.   
When a measured level  exceeds the enabled UPPER LIMIT, the Meter  Bar and reading 
background on the Constel lat ion Ti le turn RED .  

Lower Limit
The LOWER LIMIT funct ion sets a minimum acceptable reading for  a speci f ic measurement.   
When a measured level  drops below the enabled LOWER LIMIT, the Meter Bar and reading 
background of the Constel lat ion T i le turn BLUE .

When readings wi thin enabled Upper and Lower l imits the Meter Bar and reading background 
turn GREEN .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Basic System Operation
Decimation Configuration Ti le
The Decimation Conf igurat ion Ti le  contains f ie lds that def ine decimation va lues for  al l  readings and 
display graphs.  Selectable range for  each reading is 10 to 10,000.   Select ing 10 means that new 
data is avai lable every 10th burst  or  t ime slot .   Select ing 10,000 means new data is avai lable every 
10,000 bursts or t ime slots.

F ig.  2-13  Decimation Conf igurat ion Ti le

Field Definit ions
Rx Meter/ IQ Measurements Decimation

Speci f ies the rate at  which meter  measurement readings are avai lable to the user inter face.

Constellat ion/Trajectory Decimation
Speci f ies the rate at  which I  & Q readings are avai lable  to the user  interface for  the Conste l lat ion 
Ti le ,  Trajectory T i le  and Eye Diagram Ti le plo t f ie lds. 

IQ Time Display Decimation
Speci f ies the rate at which I  & Q readings are avai lable to the user  inter face for the I  & Q Display 
Ti le  graphs and Prof i le Ful l  T i le and Prof i le Ramps Ti le.   This f ie ld is only avai lable when the 
HPD® Advanced Analysis feature is instal led in the Test Set.

Mag/Phase Estimation Decimation
Speci f ies the rate at  which magnitude and phase readings are avai lable  to the user  inter face for 
the Magnitude/Phase Est imat ion Ti le .   This f ie ld  is on ly avai lable when the HPD® Advanced 
Analysis feature is instal led in the Test Set.

Received Bits Decimation
Speci f ies the rate at which received bi ts data is avai lable  to the user inter face for  the Rx Bits 
Ti le .   This f ie ld is only avai lable  when the HPD® Advanced Analysis feature is instal led in the 
Test Set .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Basic System Operation
HPD® Rx Measurement Ti les
Rx Meter Display  Ti le

The Rx Meter Disp lay Ti le shows measurement resul ts per taining to the received HPD® signal.   
Parameters conf igured on this Ti le update the parameters on other  HPD® Measurement T i les.
Fig.  2-15 shows the maximized d isplay, which provides a wider range of  data than the minimized Ti le 
and contains rad io buttons that  select  the readings to be shown on the minimized Ti le,  Meter Bar  and 
bar  graph.

     

Fig.  2-14  Rx Meter Display -  Minimized View

Fig. 2-15  Rx Meter  Display -  Maximized VIew

Field/Soft Key Definit ions
Signal Power

Indicates power of  the received signal.   Drop-down menu se lects uni t  o f  measurement  as dBm 
or W.  When the Watts is selected and the reading fal ls below 100 mW, the meter  background 
turns GRAY, indicat ing the reading may be inaccurate.  I f  th is occurs, switch the uni t  of  
measurement to dBm to obta in an accurate reading.

Frequency Error
Indicates f requency error  of  the received signal.

EVM
Indicates the Error Vector Magnitude reading of the received signal.

Symbol Clock Error
Indicates the Symbol Clock Offset between the Test Set and the t ransmit ter .  

Burst Timing Error Displayed Symbol Clock Error Displayed
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Basic System Operation
Burst Timing Error
Indicates T iming Offset between the expected and received signal.   This meter is only v isible 
when Receive Sync Mode f ie ld on the RF Contro l  Sett ings (Gen/Recv)  Ti le is set to TDO.

Rx BER
Indicates Bi t  Error Rate (BER) readings of s ignal.

Occupied Bandwidth
Indicates Occupied Bandwidth readings of  s ignal .

Over n  Bursts
Speci f ies the number of bursts over which data is averaged for  each measurement.   Values can 
be set  independent ly for each meter.   I f  the Bursts f ie ld is set  to 20 (defaul t  value) i t  means the 
Test Set  averages data over 20 bursts.

min/avg/max Reading Indicators
These radio but tons se lect the reading displayed when the Rx Meter Display Ti le  is minimized. 

Select ing min displays the lowest recorded reading.  Pressing the [Reset  Meters]  Soft  Key resets 
this value.

Select ing avg disp lays the average of al l  recorded readings over the per iod of def ined bursts 
(default  sett ing).

Select ing max displays the highest  recorded reading.  Pressing the [Reset Meters]  Soft  Key 
resets th is value.

Meter Bar
The METER BAR is a single, l inear  indicator  that  provides a visual  measurement reading based 
on a user  def ined scale.  Upper and lower l imit  indicators are set on the Rx Measurement 
Conf igurat ion Ti le.   Refer to sect ion t i t led I  & Q Measurements Limits  and Rx Measurements 
Limits  Ti le for more in formation on Upper and Lower L imits.

Scale
Def ines the d isplay of  the METER BAR.  User  select ion is made f rom a drop-down box of fer ing 
the choice of Auto (defaul t  value)  or  a f ixed value.  The avai lab le range is speci f ic  to the 
referenced reading.   F ig.  2-16 shows an example of  the Symbol Clock Error Meter with di f ferent 
scale sett ings selected.

     

Fig.  2-16  Rx Meter Display -  Symbol Clock Error  Meter  Scale Adjustments

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Constel lat ion Ti le
The Constel lat ion p lot  d isplays the signal Constel lat ion points of  the received HPD® signal.   The 
Ampl i tude Imbalance, Phase Mismatch and Carr ier Feed Through meters measure signal 
impairments that occur as a resul t  of  imbalances between I  & Q signal components.

Fig.  2-17  Constel la t ion Ti le -  Min imized View

Fig.  2-18  Constel lat ion Ti le -  Maximized View

Field/Soft Key Definit ions
Channel Tick Boxes

The CH1 through CH4 t ick buttons select  channel(s)  to  be displayed on the plo t f ie ld.   More than 
one channel can be enabled.  When enabled the t ick buttons show the color used to display the 
selected channel(s) .

Persistence
Speci f ies how many trace plots are shown simultaneously on the display f ie ld.   Selectable range 
is 1 to 10.  Select ing 1 means that  only one burst  or t ime slo t is displayed on the display f ie ld.   
Select ing 10 means the last  10 bursts or t ime slots are displayed simul taneously on the d isplay 
f ie ld .

SYNC/PILOT/DATA
Select ing these t ick boxes d isplays SYNC, PILOT and DATA ind icators on the display f ie ld.   User 
may enable the PILOT, SYNC and DATA indicators in any combinat ion.   The system does not 
al low al l  t ick buttons to  be d isabled.   For example, i f  PILOT,  SYNC and DATA are enabled,  the 
PILOT and SYNC t ick buttons can be deselected, however, the DATA t ick but ton can not be 
disabled ( the least act ive button can not be deselected) .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .

[Markers]  Soft  Key
The [Markers] Soft  Key opens a sof t  key sub-menu that al lows the user to enable and conf igure 
markers on the graph f ie ld.

Fig.  2-19  Constel la t ion SYNC and PILOT Markers Enabled

[Markers Cross/Circle]
Sof t key selects ei ther  CROSS or CIRCLE symbol indicators for the display f ie ld.   This soft  key is 
accessed by pressing the [Markers]  Sof t  Key .

[Pi lot  Markers]
Enables (ON) and disables (OFF) Pi lot  markers on the Conste l lat ion display f ie ld.   The Pi lo t  
markers are located on the outer c i rc le of  the example provided in Fig.  2-19.   This soft  key is 
accessed by pressing the [Markers]  Sof t  Key .

[SYNC Markers]
Enables (ON) and disables (OFF) Sync markers on the Constel lat ion d isplay f ie ld.   The Sync 
markers are located on the inside circ le  of  the example provided in Fig.  2-19.   Th is soft  key is 
accessed by pressing the [Markers]  Sof t  Key .

Sync Markers

Pilot Markers
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Trajectory Ti le
The Trajectory plo t displays a visual  representat ion of the received samples.  The graph al lows up to 
four  channels to be displayed simultaneously.   The minimized view in F ig.  2-20 shows al l  channels 
enabled; the maximized view in Fig.  2-21 shows only Channel 1 enabled.  

F ig.  2-20  Trajectory T i le -  Minimized View

Fig. 2-21  Tra jectory Ti le  -  Maximized View

Field Definit ions
Channel Tick Boxes

The CH1 through CH4 t ick buttons select channel (s) shown on the display f ie ld.   More than one 
channel  can be enabled.  When enabled the t ick buttons show the co lor used to display the 
selected channel(s) .

Persistence
Speci f ies how many trace plots are shown simultaneously on the display f ie ld.   Selectable range 
is 1 to 10.  Select ing 1 means that  only one burst  or t ime slo t is displayed on the display f ie ld.   
Select ing 10 means the last  10 bursts or t ime slots are displayed simul taneously on the d isplay 
f ie ld .

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .

[Markers Cross/Circle]  Soft Key
Sof t key selects ei ther  CROSS or CIRCLE symbol indicators for  the display f ie ld .  
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Error Vector Magnitude  Ti le
The Error  Vector Magnitude (EVM) graph plots the average adjustment compensat ion values the 
Test Set  appl ies to  the received signal to  match the signal to the expected points along the burst .   
Error  Vector Magni tude (EVM) is a measure of the di f ference between the actual  s ignal  and an ideal 
s ignal.   The di f ference measured between signals is calcula ted as a percent  and plot ted on the 
graph on a symbol by symbol basis.

F ig.  2-22  Error  Vector  Magnitude - Minimized View

Fig.  2-23  Error Vector Magnitude -  Maximized View

Field Definit ions
Mkr 1 and Mkr 2

ON/OFF
Enables (ON) or Disables (OFF) vert ical  markers on the display f ie ld.

Horizontal Posit ion
The whi te data f ie ld to the r ight of  the ON/OFF button indicates the marker ’s locat ion a long 
the display f ie ld’s hor izontal  scale.   The markers can be p laced at any point  along the 
hor izontal  scale.

EVM Reading
The f ie ld  to the r ight  of  the Hor izontal  Posi t ion f ie ld ind icates the EVM reading at  the 
marker ’s posi t ion for  each enabled channel (CH1 through CH4).  This f ie ld is read only and 
can not  be al tered by the user.   The value is indicated as a percentage and is only disp layed 
for  enabled channels.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mkr Deltas
The Mkr Deltas f ie lds contain data only when both markers are enabled.  The f i rst  f ie ld ind icates 
the marker  hor izonta l  del ta between Mkr 1 and Mkr 2.   The second through f i f th f ie ld  indicates 
the di f ference in EVM reading between Mkr 1 and Mkr 2.   These f ie lds are read only and can not  
be a l tered by the user.

Channel Tick Boxes
The CH1 through CH4 t ick buttons select channel (s) shown on the display f ie ld.   More than one 
channel  can be enabled.  When enabled the t ick buttons indicate the color used to display the 
selected channel(s) .

Graph Scale
Vert ical

The vert ical  scale of  the EVM f ield  is ind icated as a percent value.  The highest  value is 
def ined by the Top of Scale drop down menu.   Defaul t  value is Auto.

Horizontal
The hor izontal  scale is indicated in  symbols as def ined by the number of  symbols contained 
in the selected channel.   Symbol ranges vary based on the Burst Type selected on the RF 
Contro l  Sett ings (Gen/Recv)  Ti le selected and the Channel being displayed.  When mult ip le  
channels are selected the Symbol range shown ref lects the largest  range required.

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .

Burst Type Range 
Channel  1 and 4

Range 
Channel  2 and 3

Inbound Random 1 to 20 1 to 21
Inbound Reserved 1 to 92 1 to 94

Outbound 1 to  102 1 to 102
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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THIS PAGE INTENTIONALLY LEFT BLANK.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 3

HPD® Advanced Analysis Features

Introduction
This chapter  descr ibes the features found in the Advanced HPD® Analysis Package (Motorola Par t  
# R2092A).   These opt ional features provide the user  with the fol lowing capabi l i t ies:

● Rx Bits T i le provides a readout  of  the bi t  b locks received in the HPD® data stream. 

● Rx Time Display Ti le  shows the history of  the frequency error,  symbol c lock error or power 
readings over a user def ined span of t ime.

● Magnitude/Phase Est imat ion Ti le  shows magnitude and phase f luctuat ions of the received signal 
over a per iod of one burst.

● Eye Diagram Ti le provides representat ions of the symbol pat tern of the received frequency.

● Prof i le Ful l  T i le and Prof i le Ramps Ti le provide visual representat ions of  the Ful l  and Ramp 
power prof i le readings.

● I  & Q Display Ti le displays the I  and Q patterns in the last  received signal.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Advanced Analysis Features
Rx Bits Ti le
The Rx Bits Ti le  provides a visual representat ion of the bi ts received in the HPD® data stream.  The 
data is d isplayed as hexadecimal characters grouped in an 8 character word format .   When the Test  
Set  receives a signal,  the bi t  f ie lds log data according to the posi t ion of the data in the burst  stream, 
star t ing with bi t  “0” and cont inuing unt i l  the Test  Set stops receiving a signal.

     

Fig.  3-1  Received Bits Ti le -  Maximized and Minimized View

Field/Soft Key Definit ions
Receive Bits Field

Displays bi t  b locks acquired from the received HPD® signal.   Correct ly received bi ts are 
displayed as BLACK  hexadecimal characters;  bi t  errors are displayed as RED  hexadecimal 
characters.

Rx BER (avg)
Displays the average BER reading.

[Data] Soft Key
The [DATA] sof t  key PAUSES the l ive feed of received bi t  data packets.   Pressing [CONTINUE] 
resumes the display of received bi t  data packets.   B i t  data packets t ransmi t ted when [Pause]  is 
selected are not  recovered when [Cont inue] is selected.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .

[Clear ] Soft Key
Clears acquired bi t  data from data f ie ld.

Inbound Reserved /  Outbound 
Burst Types

Inbound Random
Burst  Type
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Rx Time Display Tile
The Rx Time Display T i le shows the history of  the f requency error ,  power readings and symbol clock 
error or burst  t iming error  readings over a  user  def ined span of  t ime.  

Fig.  3-2  Rx Time Disp lay -  Minimized View

Fig. 3-3  Rx Time Display -  Maximized View

Field/Soft Key Definit ions
Marker 1/Marker 2

ON/OFF
Enables (ON) or disables (OFF) ver t ical  markers on the display f ie ld.

Horizontal Posit ion
The whi te data f ie ld to the r ight of  the ON/OFF button indicates the marker ’s locat ion a long 
the display f ie ld’s hor izontal  scale.   The markers can be p laced at any point  along the 
hor izontal  scale.

Measurement Reading
Indicates the current measurement  reading at the marker ’s posi t ion.  This f ie ld is read only 
and cannot be edi ted.

Marker Delta
The f i rst  f ie ld indicates the di f ference between Marker  1 and Marker 2 locat ions.  The second f ie ld  
indicates the di f ference in measurement readings between Marker 1 and Marker 2  locat ions.  These 
f ie lds are read only and can not be edi ted.  Marker Delta f ie lds only contain data when both markers 
are enabled.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Advanced Analysis Features
Span
Def ines the per iod of t ime over which the selected reading is plot ted on the display f ie ld.   Val id 
span sett ing depends on the decimation rate se lected in the Rx Meter FIeld on the Decimation 
Configurat ion Ti le  and the signal burst  type. 

Graph Scale
Horizontal

The graph’s hor izonta l  scale is def ined by the Span set t ing.   The Test  Set automatical ly 
adjusts the def ined Span set t ing to the closest  val id value according to the signal burst  type 
being received.

Vert ical
The graph’s ver t ical  sca le un i t  of  measurement is def ined by the reading displayed on the 
graph f ie ld.   Fig.  3-4  shows the Frequency Error reading selected for d isplay and the 
associated ver t ical  scale indicated in Hz.  Symbol  Clock Error  is indicated in mHz;  Power 
readings are indicated in dBm.

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .

[Adjust Vertical]  Soft Key
The [Adjust Vert ical ]  soft  key opens a soft  key sub-menu as shown in Fig.  3-4.   The sub-menu 
soft  keys adjust the posi t ion and range of the vert ica l  scale.

Fig. 3-4  Rx Time Display -  Vert ical  Soft  Keys

[Reset Vertical]  Soft Key
Centers trace ver t ical ly on graph f ie ld .   This sof t  key is helpful  in locat ing a trace when i t  is  not 
v is ible on the graph f ie ld.   This sof t  key is access by pressing the [Adjust  Ver t ical ]  Sof t  Key.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Advanced Analysis Features
Magnitude/Phase Estimation Ti le
The Magni tude/Phase Error Ti le  shows magnitude and phase f luctuat ions of the received signal over 
a per iod of one burst.

Fig.  3-5  Magnitude/Phase Est imat ion Ti le  -  Minimized View

Fig. 3-6  Magnitude/Phase Est imat ion Ti le -  Maximized View

Field/Soft Key Definit ions
Marker 1/Marker 2

ON/OFF
Enables (ON) or disables (OFF) ver t ical  markers on the display f ie ld.

Horizontal Posit ion
The whi te data f ie ld to the r ight of  the ON/OFF button indicates the marker ’s locat ion a long 
the display f ie ld’s hor izontal  scale.   The markers can be p laced at any point  along the 
hor izontal  scale.

Magnitude/Phase
When markers are enabled these f ie lds indicate the readings on the Magnitude and Phase 
graph f ie lds at  set marker  locat ions.   These f ie lds are system def ined and can not be ed i ted.  

Marker Deltas
The f ie ld  on the le f t  indicates the di f ference between Marker 1 and Marker  2 locat ions on the 
graph.  The middle f ie ld indicates the di f ference in Magnitude readings between Marker  1 and 
Marker  2 locat ions on the graph.   The f ie ld on the r ight indicates the di f ference in Phase 
readings between Marker  1 and Marker 2 locat ions on the graph.  These f ie lds are read only and 
can not be edi ted.  The Marker  Deltas f ie lds only contain data when both markers are enabled.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Persistence
Speci f ies the number of  I  and Q plots shown simultaneously on the display f ie ld.   Range is 1 to 
10.  Select ing 1 means that only one burst  or  t ime slot  is displayed on the display f ie ld.   
Select ing 10 means the last  10 bursts or t ime slots are displayed simul taneously on the d isplay 
f ie ld .

Magnitude TOS (Top of Scale)
Def ines the h ighest value on the ver t ical  scale of  the Magnitude d isplay f ie ld.   Fig.  3-6 and 
Fig.  3-7 show examples of how adjust ing the TOS value changes the display.The example 
screens below show one Ti le with the TOS set  to  2,  the other  is set to 10.

Phase TOS (Top of Scale)
Def ines the h ighest value of the ver t ical  scale of the Phase display f ie ld.

Graph Scale
Magnitude Graph

   Vertical
The vert ical  scale of the magnitude graph is def ined by the Magnitude TOS (Top of  Scale)  
f ie ld.   Default  range is -2 to +2 dBm.

   Horizontal
The horizontal  scale of  the Magnitude graph is system def ined based on the number of 
symbols present  in one burst .

Phase Graph
   Vertical

The vert ical  scale of the Phase graph is def ined by the Phase TOS (Top of Scale)  f ie ld.   
Default  range is -4.0 to 4.0 radians.

   Horizontal
The hor izontal  scale of  the phase graph is system def ined based on the number of  symbols 
present in one burst .  

F ig.  3-7  Magnitude TOS (10 dBm)

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Eye Diagram Tile
The Eye Diagram Display Ti le shows the eye diagram of the received signal.

Fig.  3-8  Eye Diagram Ti le -  Maximized View

Field Definit ions
Channel Tick Boxes

CH1 through CH4 t ick boxes select  the channel displayed on the graph f ie ld.   Only one channel 
can be enabled at  any given t ime.  When enabled, the t ick but tons indicate the color  used to 
display the selected channel.

Graph Scale
Vert ical

The vert ical  scale represents the I  & Q posi t ions of the Rx signal at  speci f ic poin ts in  t ime.   
The vert ical  scale is system def ined at  -8  to +8.

Horizontal
The hor izontal  scale is indicated in  symbols as def ined by the Number Symbols  f ie ld .   A 
smal ler  scale sett ing resul ts in a more detai led trace display.

Number Symbols
Def ines the hor izontal  scale of  the display f ie ld .   The example screens show how adjust ing the 
hor izontal  scale changes the appearance of the trace on the graph f ie ld.   Fig . 3-8 shows a trace 
with the Number Symbols f ie ld set to 10.  Lowering the number or  symbols shows more detai l  of  
the signal pattern.

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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I  & Q Display Ti le
The I  & Q Display T i le shows the I  and Q pat terns in the last  received signal over a per iod of t ime.

Fig.  3-9  I  & Q Disp lay Ti le -  Minimized View

Fig.  3-10  I  & Q Display T i le -  Maximized View

Field/Soft Key Definit ions
Marker 1/Marker 2

ON/OFF
Enables (ON) or disables (OFF) ver t ical  markers on the display f ie ld.

Horizontal Posit ion
The whi te data f ie ld to the r ight of  the ON/OFF button indicates the marker ’s locat ion a long 
the display f ie ld’s hor izontal  scale.   The markers can be p laced at any point  along the 
hor izontal  scale.

I  and Q Fields
Indicates the readings at I  and Q points at  marker locat ion.   Data is on ly present in these 
f ie lds when the parameter is enabled by the I  and Q t ick boxes.  These f ie lds are read only 
and can not  be edi ted.

Marker Deltas
The f ie ld  on the le f t  indicates the di f ference between Marker 1 and Marker 2 locat ions.   The next  
two f ie lds indicate the di f ference in readings between Marker  1 and Marker 2 locat ions for  the I  
and Q points on the graph f ie ld .   These f ie lds are read only and can not be ed i ted.   The Marker 
Del ta f ie lds only contain data when both markers are enabled.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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I  and Q Tick Buttons
Tick buttons enable (ON)/  disable (OFF) the I  and Q points on the graph f ie ld.   When enabled, 
the t ick buttons indicate the color used to display the selected pattern.

Top of Scale
The I  & Q Display T i le automat ical ly centers the signal t race at “0”  on the vert ical  scale.   TOS 
def ines the highest value of  the vert ical  scale.   When a value is selected,  the corresponding 
negat ive value is d isplayed at the bottom of the graph.   Fig.  3-10 shows an example with the 
TOS set to 10;  Fig . 3-11 shows an example with the TOS set  to 5.

Graph Field
Vert ical Scale

The vert ical  scale represents the I  & Q posi t ions of Rx signal at  points in  t ime.   Value is 
def ined by the Top of Scale  f ie ld.   Default  range -10 to +10.

Horizontal Scale
The horizontal  scale of  the I  & Q Time Display f ie ld is indicated in ms (msec).   Defaul t  range 
for  a single Outbound burst  or  Inbound Reserved burst  is 0 to 30 ms (msec) .   Defaul t  range 
for  a single Inbound Random burst is 0 to 10 ms (msec) .   The [Adjust Hor izontal ]  Sof t  Key 
opens a sof t  key sub-menu that  adjusts the posi t ion and range of the graph’s hor izontal  
scale.

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .

[Adjust Horizontal]  Soft Key
The [Adjust Hor izontal ]  Soft  Key opens a soft  key sub-menu as shown in  Fig.  3-11.  The 
addit ional soft  keys adjust the posi t ion of the hor izontal  scale and the appearance of the signal 
t race on the graph.  The smal lest range sett ing is 2 ms (msec).

F ig.  3-11  I  & Q Display Adjust Hor izontal  Sof t  Key Sub-menu

[Reset Horizontal]  Soft Key
Resets the hor izontal  scale to defaul t  range of the burst  type.  This soft  key is accessed by 
pressing the [Adjust  Horizontal ]  Soft  Key.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Profi le Full  Ti le
The Prof i le  Ful l  Ti le displays the complete prof i le of  the signal ’s power reading over a per iod of  one 
burst .  

Fig . 3-12  Prof i le Ful l  -  Minimized View

Fig. 3-13  Prof i le Ful l  -  Maximized View

Field/Soft Key Definit ions
Marker 1/Marker 2

ON/OFF
Enables (ON) or disables (OFF) ver t ical  markers on the display f ie ld.

Horizontal Posit ion
The whi te data f ie ld to the r ight of  the ON/OFF button indicates the marker ’s locat ion a long 
the display f ie ld’s hor izontal  scale.   The markers can be p laced at any point  along the 
hor izontal  scale.

Power Reading
The f ie ld  to the r ight  of  the Hor izontal  Posi t ion f ie ld ind icates the Power reading at  the 
marker ’s posi t ion.

Marker Deltas
The f ie ld  to the lef t  indicates the di f ference between Marker 1 and Marker  2 locat ions.  The 
second f ie ld  indicates the di f ference in Power reading between Marker  1 and Marker  2 locat ions.  
These f ie lds are read only and can not  be edi ted.  The Marker  Delta f ie lds only contain data 
when both markers are enabled.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Advanced Analysis Features
Averaging
Def ines the number of  bursts measured to calculate average meter  readings.  Changes made to 
this f ie ld  do not a f fect  the Over n  Bursts sett ing on the Rx Meter Display  T i le.

Persistence
Speci f ies how many trace p lots are shown simultaneously on the display f ie ld.   Select ing 1 
means that only one burst  or t ime slot  is displayed on the graph f ie ld.   Select ing 10 means the 
last  10 bursts or t ime slots are displayed simul taneously on the graph f ie ld .

Graph Scale
Vert ical  Scale

The vert ical  scale of the graph f ie ld is indicated in dBm.  The [Adjust Ver t ical ]  Soft  Key 
opens a sof t  key sub-menu that  adjusts the posi t ioning and range of the graph’s ver t ical  
scale.   The smal lest  avai lable range span is 20.0 dBm.

Horizontal  Scale
The horizontal  scale of  the Prof i le Ful l  graph f ie ld is indicated in ms (msec).   Defaul t  range 
for  a single Outbound burst  or  Inbound Reserved burst  is 0 to 30 ms (msec) .   Defaul t  range 
for  a single Inbound Random burst is 0 to 10 ms (msec) .   The [Adjust Vert ical ]  Soft  Key 
opens a sof t  key sub-menu that  adjusts the posi t ioning and range of the graph’s hor izontal  
scale.

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .

[Profi le]  Soft Key
[Prof i le Show/Hide] turns the prof i le t race ON/OFF.  When SHOW is selected,  as in  Fig.  3-14, a 
GREEN  prof i le appears on the display indicat ing the expected pattern of the signal.   The 
minimized view in F ig.  3-12 shows the Prof i le t race in the HIDE state (no prof i le  t race is 
displayed).

F ig. 3-14  Power Ful l  -  Prof i le  SHOW Enabled
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Adjust Vertical]  Soft Key
The [Adjust Vert ical ]  soft  key opens a soft  key sub-menu as shown in the example be low.   The 
sub-menu sof t  keys adjust  the posi t ion of  the Vert ical  Scale and appearance of  the signal on the 
graph.   Scale is adjusted in increments of 10 dBm.

Fig. 3-15  Power  Fu l l  Adjust Ver t ical  Sof t  Key Sub-menu

[Reset Vertical]  Soft Key
Resets al l  ver t ical  va lues to defaul t  values and centers trace pattern vert ica l ly on the graph f ie ld .   
This soft  key is accessed by pressing the [Adjust Ver t ical ]  Soft  Key

[Adjust Horizontal]  Soft Key
[Adjust Hor izonta l ]  sof t  key opens a soft  key sub-menu that  al lows users to adjust the posi t ion 
and range of the graph’s hor izonta l  scale.   This feature can be used to focus on speci f ic t ime 
spans of the burst ,  such as the f i rst  two ms (msec) or the last 5  ms (msec)  of  the burst .   
Fig.  3-16 shows the f i rst  two ms (msec) of  the burst  displayed on the graph.   

The largest range sett ing for Outbound and Inbound Reserved signal is 0 to 30 ms.  The largest  
rage sett ing for Inbound Random signals is 0 to 10 ms.  The smal lest ava i lable range sett ing is 
2 ms.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Reset Horizontal]  Soft Key
Resets the hor izontal  scale to defaul t  range of the burst  type.  This soft  key is accessed by 
pressing the [Adjust  Horizontal ]  Soft  Key.

Fig. 3-16  Power Ful l  -  First  two ms (msec) of Burst

Fig.  3-17  Power Ful l  -  Last two ms (msec)  of Burst
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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 Profi le Ramps Tile
The Prof i le Ramps Ti le displays the ramp prof i le of  the signal ’s power reading over a per iod of  one 
burst .   The lef t  s ide of the f ie ld provides a detai led view of the f i rst  2 ms (msec)  of  the burst .   The 
r ight s ide of the f ie ld  provides a detai led view of the last  2 ms (msec) of  the burst .   The maximized 
view in F ig.  3-18 shows the Prof i le  Ramps Ti le  with the SHOW Prof i le feature selected. 

F ig.  3-18  Power Ramps -  Minimized View

Fig. 3-19  Power Ramps - Maximized View

Field/Soft Key Definit ions
Marker 1/Marker 2

ON/OFF
This button al lows users to Enables (ON) or  Disables (OFF) ver t ical  markers on the d isplay 
f ie ld.

Horizontal Marker Posit ion
The white data f ie ld to the r ight of  the ON/OFF button def ines the marker ’s locat ion along the 
graph f ie ld’s hor izontal  scale.   Markers can be placed at  any point  wi thin the avai lable t ime 
range for each side of the graph f ie ld .   The range on the le f t  s ide of  the graph f ie ld is 0 to 2.0 
ms (msec),  the f i rst  two ms (msec)  of  the burst.   The range on the r ight s ide of the graph f ie ld 
is 28 to  30 ms (msec) for Outbound and Inbound Reserved signals and 8 to 10 ms (msec) for 
Inbound Random signals,  the last two ms (msec) of  the burst .

Power Reading
The f ie ld  to the r ight  of  the Hor izontal  Marker Posit ion f ie ld indicates the Power reading at 
the marker ’s posi t ion.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Marker Deltas
The f i rst  f ie ld indicates the di f ference between Marker  1 and Marker 2 locat ions.  The second 
f ie ld  indicates the di f ference in Power readings between Marker  1 and Marker  2 locat ions.   These 
f ie lds are read only and can not be edi ted.  The Marker  Delta  f ie lds only contain data when both 
markers are enabled.

Averaging
Def ines the number of  bursts measured to calculate average trace data values.   Changes made 
to this f ie ld do not af fect the Over n  Bursts set t ing on the Rx Meter Display  Ti le.

Persistence
Speci f ies how many trace plots are shown simultaneously on the display f ie ld.   Selectable range 
is 1 to 10.  Select ing 1 means that  only one burst  or t ime slo t is displayed on the display f ie ld.   
Select ing 10 means the last  10 bursts or t ime slots is d isplayed simultaneously on the display 
f ie ld .

Graph Scale
Vert ical  Scale

The vert ical  scale of the graph f ie ld is indicated in dBm.  The [Adjust Ver t ical ]  Soft  Key 
opens a sof t  key sub-menu that  adjusts the posi t ioning and range of the graph’s ver t ical  
scale.

Horizontal  Scale
The horizontal  scale of  the graph f ie ld is indicated in ms (msec).   The lef t  f ie ld range is 0 to 
2 ms (msec);  the r ight f ie ld range is 28 to 30 ms (msec) or 8  to 10 ms (msec) depending on 
the burst  type.  Marker  indicators appear along the hor izontal  axis when markers are 
enabled.

[Profi le Show/Hide]  Soft Key
The [Prof i le Show/Hide] sof t  key turns the prof i le t race ON/OFF.  When SHOW is selected, a

 GREEN  prof i le appears on the display indicat ing the expected pattern of the signal.  

[Reset Meters ] Soft Key
Stops, c lears,  and re-starts the acquisi t ion of data for the data display f ie lds.

[Reset Acquire] Soft Key
“Re-synchronizes”  the test set  wi th the incoming HPD® signal .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Adjust Vertical]  Soft Key
The [Adjust Vert ical ]  soft  key opens a soft  key sub-menu as shown in Fig.  3-16.  The sub-menu 
soft  keys adjust the posi t ion of the Vert ical  Scale of the graph.  The smal lest avai lable  range 
span is 30 dBm.   Scales is adjusted in  increments of  10 dBm.

Fig. 3-20  Power Ramps -  Adjust Vert ical  Soft  Keys Sub-menu

[Reset Vertical]  Soft Key
Resets al l  ver t ical  va lues to defaul t  values and centers trace pattern vert ica l ly on the graph f ie ld .   
This soft  key is accessed by pressing the [Adjust Ver t ical ]  Soft  Key
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 4 

HPD® User Data I /O Port

Introduction
The HPD® User Data I /O Port al lows XML formatted information, referred to in th is manual as XML f i les,  
to be relayed to and from a remote PC locat ion and a Test  Set.   Each XML f i le  conta ins processing 
instruct ions, a t imestamp, and MAC header and MAC data blocks.  When the PC and Test  Set are 
connected, the Test Set sends any val id received HPD® data to the PC in  XML format.   The PC receives 
the XML f i le,  which can be saved to a f i le,  edi ted and re- transmit ted to the Test Set ,  or  deleted.

Received XML f i les can only be viewed when a viewing appl icat ion has been insta l led on the PC.

Viewing Application
The fol lowing information is necessary to develop an internal  v iewing appl icat ion:

● The Test Set  Raw Data Service is ‘ l is tening’  on TCP socket number 2222.

● The Test Set ’s IP address can be conf igured and accessed from the Network Ut i l i ty T i le.   
Refer to the 3900 Series Operat ion Manual for use of  th is feature.

Connecting Equipment
To use the User Data I /O Port ,  the PC and the Test Set  must be operat ing on the same local  network 
via an Ethernet cable.  Once equipment is connected, XML f i les can be transmit ted to and from the 
PC and the Test Set .   In this conf igurat ion, the Test  Set funct ions as a TCP socket  “server” and the 
PC appl icat ion funct ions as a TCP “cl ient. ”   The port  number used by the Test Set is 2222.

The TCP socket  on the PC should be opened in “blocking”  mode so that XML data is not lost  
when i t  is sent to the Test  Set.   PC processing speed must be suff ic ient  to  al low i t  to accept the 
incoming data burst  stream of XML l ines.   

HPD® XML Command Structure
This sect ion descr ibes HPD® XML commands and command formatt ing inst ruct ions.  This sect ion is 
intended for users famil iar  wi th XML and therefore only descr ibes XML commands speci f ic to the 
Test Set  HPD® Option.   

To establ ish a basel ine,  the f i rst  <burst> def ini t ion in the XML f i le should include <type>, 
<modulat ion>, <mhbk> and <mdbk> information.

<burst> </burst>
This command ind icates the beginning and end of each burst .

The fol lowing conf igurat ion rules must be fol lowed or the burst  is not t ransmit ted:

● I f  <type> or  <modulat ion> appear in the <burst> def ini t ion, <mhbk> and <mdbk> must 
also be included in  the <burst> def in i t ion.

● I f  <type> is INBOUND RANDOM, <modulat ion> must  be def ined as QPSK.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® User Data I /O Port
<type> </type>
This command speci f ies the mode of the signal being transmit ted or received:

INBOUND RESERVED
INBOUND RANDOM
OUTBOUND

<modulation> </modulat ion>
This command speci f ies the type of  modulat ion being transmit ted or received:

QPSK
16QAM
64QAM

<timestamp> </t imestamp>
The t imestamp f ie ld is opt ional for each burst  t ransmission.  This va lue can be user def ined as 
an ASCII  hex st r ing with a maximum of 8 characters.   The burst  is sent  immediately i f  th is f ie ld is 
“FFFFFFFF”.

<mhbk> </mhbk>
The f ie ld is compr ised of  a st ream of ASCII  hex characters which compi le the MAC Header Block 
of the burst.

MHBK data should be input as a ASCII hex str ing.   B i t  lengths are def ined in  the fol lowing table 
accord ing to speci f ied modulat ion and signal type:

<mdbk> </mdbk>
The f ie ld is comprised of a stream of  ASCII hex characters which compi le the MAC Data Block of  
the burst .

MDBK data should be input as a ASCII hex str ing.   B i t  lengths are def ined in  the fol lowing table 
accord ing to speci f ied modulat ion and signal type:

<skip> </skip>
When <skip> is used in the command st ructure the burst  is not  t ransmit ted for  that t ime slot .

<sync> </sync>
Sync indicates the external  sync pulse is not  t ransmit ted at the beginning of the burst .

SIGNAL TYPE MODULATION TYPE BIT LENGTH
Outbound QPSK 120 bi ts
Outbound 16 QAM 120 bi ts
Outbound 64 QAM 120 bi ts

Inbound Reserved QPSK 96 bi ts
Inbound Reserved 16 QAM 96 bi ts
Inbound Reserved 64 QAM 96 bi ts

Inbound Random QPSK Does not  contain a 
MHBK.

SIGNAL TYPE MODULATION TYPE BIT LENGTH
Outbound QPSK 696 bi ts
Outbound 16 QAM 1392 bi ts

Outbound 64 QAM 2088 bi ts
Inbound Reserved QPSK 648 bi ts
Inbound Reserved 16 QAM 1296 bi ts

Inbound Reserved 64 QAM 1944 bi ts
Inbound Random QPSK 164 bi ts
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 5

HPD® Acceptance Test

Introduction
The HPD® Acceptance Test  procedure is used to  ver i fy that 3900 HPD® software is funct ioning 
within factory speci f icat ions.  Before beginning this procedure,  complete the Instal lat ion Instruct ions 
descr ibed in  sect ion t i t led Instal lat ion in Chapter 2 of  the 3900 Ser ies Operat ion Manual .   Refer to 
the sect ion t i t led Test Set Operat ion in the 3900 Series Operat ion Manual for information on use and 
operat ion of the Test Set.

The HPD® Acceptance Test procedure ut i l izes the Test Set ’s internal  loopback feature, al lowing the 
uni t  to generate and receive an HPD® signal.

Required Equipment
MBNC to MBNC cable

Test Procedure
1. Power on Test Set.

2. Ver i fy no error  messages are displayed dur ing the boot-up process.

3. Connect one end of MBNC to MBNC cable to Test Set GEN (Generator)  Connector.   Connect  
other end to  Test  Set  ANT (Antenna) Connector .

4. Select Systems ,  HPD  f rom the Systems Float ing menu.

5. When HPD® is f i rst  selected,  HPD® System Ti les appear as shown in F ig.  5-1.   I f  HPD® has 
previously been used Ti le layout  may vary.

Fig.  5-1  HPD® Factory Default  Disp lay Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Acceptance Test
6. Maximize the RF Control  Settings Tile  and conf igure the fol lowing f ie lds:

● Set  the RF Gen Freq  and RF Rcvr Freq to 851.0625 MHz .

● Set  the RF Gen Level  to -40 dBm .

● Offset in Unlock  sta te.

● Set  to Cabled .

● Set  the Tx and Rx  PSC  to 1 .

● Set  Receive Mode  to Auto .

● Set  Tx and Rx Burst Type  to Outbound.

● Set  Tx Modulation  to QPSK (32 kbps) .

● Set  Tx and Rx Sync Mode  to Free Run .

● Set  Pattern  to O.153 Std .

● Set  TDM Syn  to Disable .

● Set  Max Freq Dri ft  to 0.000000 Hz/sec .

● Set  Freq Profi le Period  to 1.000000 sec .

Fig.  5-2  HPD® Measurement Ti les

7. Minimize RF Control Settings Tile .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Acceptance Test
8. Select the Constel lat ion, Error Vector  Magnitude and Trajectory Ti les on three of the 
Measurement T i les ( refer to Fig . 5-3).  Invalid  is disp layed in  the upper lef t  hand corner of  these 
three display Ti les unt i l  a channel  is enabled.

Fig. 5-3  RF Control  Sett ings Soft  Keys Enabled

9. Select RF Control Settings Tile .

10. Set  [RF Out]  Soft Key  to GEN .

11. Set  [RF In]  Soft  Key  to  ANT .

12. Set  [Transmit] Soft Key  to Enable .

13. Set  [RF Gen] Soft Key  to ON .

14. Wait  whi le Test Set acquires signal  and accumulates data.  Press [Reset Acquire]  Soft  Key  i f  
needed.

15. Ver i fy data displayed on Information Bar reads T:Out/QPSK/1 R: Out/QPSK/1.

16. Maximize Rx Meter Display Ti le to v iew measurement  readings.

17. Record the fol lowing readings from the Rx Meter Display Ti le :

● Signal Power:  avg and max.

● Frequency Error:  min, avg and max.

● EVM: avg and max.

● Rx BER: avg and max.

18. Minimize the Rx Meter Display Tile .   Ver i fy the average readings recorded in Step 17 match the 
fol lowing data f ie lds on the RF Control  Settings Tile :

● Signal Power = RF Gen Level (±  1 dBm plus cable loss).

● Freq Error = RF Gen Of fset (±  1 Hz).

● Rx BER is 0.0 (±  < 1%).
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Acceptance Test
19. Select and maximize the Constel lat ion Tile.   Enable CH1 through CH4.

20. Ver i fy the Constel lat ion Tile displays a QPSK signal as shown in Fig . 5-4.

Fig. 5-4  Constel lat ion Ti le -  QPSK Signal

21. Minimize the Constel lation Tile and maximize the Trajectory Tile .

22. Enable CH1 through CH4.

23. Ver i fy the fol lowing measurements match the readings recorded in Step 17:

● EVM: avg and max.

● Rx BER: avg and max.

● Freq Error:  min, avg and max.

24. Minimize Trajectory Ti le and maximize Error Vector Magnitude Tile .   Enable CH1 through 
CH4.

25. Ver i fy the fol lowing measurements match the readings recorded in Step 17:

● EVM: avg and max.

● Rx BER: avg and max.

● Freq Error:  min, avg and max.

26. Minimize Error Vector Magnitude Ti le  and maximize the RF Control Sett ings Ti le.  Change 
Transmit  Modulation to  16 QAM (64 kbps) .   Press [Reset Acquire]  Soft  Key  i f  needed.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Acceptance Test
27. Minimize RF Control Settings Tile  and ver i fy Constellation Ti le  d isplays a 16 QAM signal  as 
shown in Fig.  5-5.

Fig.  5-5 Constel lat ion Ti le -  16 QAM Signal

28. Maximize RF Control Settings Tile and change Transmit  Modulat ion  to 64 QAM (96 kbps) .   
Press  [Reset Acquire] Soft Key  i f  needed.

29. Minimize RF Control Settings Tile  and ver i fy Constellation Ti le  d isplays a 64 QAM signal  as 
shown in Fig.  5-6.

Fig.  5-6  Conste l lat ion Ti le -  64 QAM Signal
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Acceptance Test
30. Maximize the  RF Control  Settings Tile  and change the Pattern  to O.153 Std w/1% Err .   Press 
[Reset Acquire]  Soft  Key  i f  needed.

Fig.  5-7  RF Control  Set t ings Ti le -  Pattern Select ion

31. Minimize RF Control Settings Tile .   Ver i fy Rx BER reading on Rx Meter Display Ti le  is 
∼1.00e-02.

Fig. 5-8  RF Control  Sett ings T i le -  Rx BER Measurement

This completes the HPD® Acceptance Test .   I f  the Test Set did not pass any of  these ver i f icat ion 
steps contact  Aerof lex Customer Service.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 6

HPD® Test Applications

Introduction
This  chapter  prov ides inst ruct ions on conf igur ing the Test  Set  to  per form bas ic measurements on 
the HPD® BR and MSU.  Test  Setup may vary accord ing to  the hardware conf igurat ion of  the BR 
and MSU being tested.

HPD® BR Functionality Test Procedure
This procedure is used to measure RF Output  Power, Frequency Accuracy and BER of the Base 
Radio.  This procedure also provides EVM, Symbol Clock Error and Occupied Bandwidth readings.

Test Setup
1. Connect BR Output  to  Test  Set  T/R Connector .   Connect Test Set 10 MHz reference to BR 

Ext  Freq Ref.

2. Conf igure BR parameters to transmi t to  the Test  Set .

Configure Test Set
3. Power on Test Set.   Select Systems ,  HPD  f rom the f loat ing menu.

4. Maximize the RF Control  Set t ings screen (refer  to Fig.  6-1) and conf igure the fol lowing RF 
Rcvr  (Receiver) f ie lds:

● Set  RF Rcvr Freq  to match BR frequency.

● Set  Offset  to UNLOCK .

● Set  Receiver Bandwidth  to Cabled /  Off  Ai r  as desired.

● Set  Receive PSC  to match PSC of  BR.

● Set  Receive Mode  to Auto .

● Set  Burst Type  to Outbound .

● Ver i fy Sync Mode  defaul ts to Free Run  when Outbound Burst Type is se lected.

● Ver i fy [Pre Amp] Soft  Key  is OFF.

5. Set  [RF In]  Soft  Key  to  T/R .

6. Set  [RF Gen] Soft Key  to OFF .

7. Set  [Transmit] Soft Key  to DISABLE .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Test Appl icat ions
Fig. 6-1  Conf igure RF Control  Set t ings -  BR Funct ional i ty Test

8. Minimize the RF Control Settings Tile .   Maximize the Rx Meter Display Tile.

9. Def ine the number of  bursts over which the test  should average readings for  each desired 
measurement.

Fig . 6-2  Conf igure Rx Meter  Fields -  BR Funct ional i ty Test

10. Key the BR to transmit  s ignal f rom BR to Test Set .   

11. Record desired data from the Rx Meter Display Tile .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Test Appl icat ions
HPD® MSU Functionality Test Procedure
This procedure is used to measure RF Output  Power, Frequency Accuracy and BER of the Mobi le 
Subscr iber  Unit .   Th is procedure also provides EVM, Symbol Clock Error and Occupied Bandwidth 
readings.  The Test  Set  s imulates BR funct ional i ty dur ing this test and should be conf igured according ly.

Test Setup
1. Connect MSU Tx Port  to Test Set  T/R Connector .

2. Connect Test Set GEN (Generator) Connector  to  MSU Rx Port.

3. Conf igure MSU to operate in Ful l  Duplex Mode.

Configure Test Set
4. Power on Test Set.   Select Systems ,  then  HPD  f rom the f loat ing menu.

5. Maximize the RF Control Settings Tile  and conf igure the fol lowing:

Transmit Fields:
● Set  RF Gen Freq  to match MSU frequency.

● Set  RF Gen Level  to desired value.

● Set  the Receive PSC  to match the PSC of the MSU.

● Set  Burst Type  to Outbound .

● Set  Modulat ion  to match MSU modulat ion type.

● Select desi red Pattern .

● Set  TDM Syn  to Disable .

Receive Fields
● Set  Offset  to UNLOCK .

● Set  RF Rcvr Freq  to match MSU f requency.

● Set  PSC  to match MSU PSC.

● Set  Receive Bandwidth  to Cabled /  Of f  Air  as desired.

● Set  Receive Mode  to Auto .  

● Set  Burst Mode  to Inbound  (Reserved or Random to match MSU).

● Set  Sync Mode  to Free Run  or  TDO  as desi red.

F ig. 6-3  Conf igure RF Control  Sett ings -  MSU Funct ional i ty Test
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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HPD® Test Appl icat ions
6. Set  [RF In]  Soft Key  to T/R .

7. Set  [RF Out] Soft Key  to GEN .

8. Set  [RF Gen] Soft Key  to ON .  

9. Set  [Transmit] Soft Key  to ENABLE .

10. Minimize the RF Settings COntrol  Ti le.   Maximize the Rx Meter Display Tile.

11. Def ine the number of  bursts over which the test  should average readings for  each desired 
measurement.

 

Fig . 6-4  Conf igure Rx Meter  Fields -  MSU Funct ional i ty Test

12. Transmit  s ignal f rom MSU to Test Set.

13. Record the desired data from the Rx Meter Display Tile .
Subject  to  Export  Control ,  see Cover Page for  detai ls .

6-4



Appendix A

HPD® Terms and Acronyms

ACQ Acquire Status Indicator
avg Average reading

BER Bit Error Rate
BKF Block Format
BR Base Radio

CH Channel
CONFIG Configurat ion
COS Coding Scheme

EXT External
EVM Error Vector  Magni tude
freq Frequency

GEN Generate
GHz Giga Herts
HPD® High Performance Data®

Hz Hertz
I /O Input /  Output
Inbound Burst type sent f rom Mobi le Subscr iber Unit  to Base Radio

INT In ternal
kHz ki lo Hertz
LCM Logical  Channel Mult ip lexing

max Maximum reading
MHz Mega Hertz
min Minimum reading

Mod Modulat ion
ms Mil l isecond
MSU Mobi le Subscr iber Unit

Out Outbound Signal
Outbound Burst type sent f rom Base Radio to  Mobi le Subscr iber  Unit
PSC Pilot  Sync Code

QAM Quadrature Ampl i tude Modulat ion
QPSK Quadrature Phase Shif t  Keying
Ran Random Inbound Signal

Res Reserved Inbound Signal
RF Radio Frequency
Rx / Rcvr Receive

SAC Subscriber Access Code
SAM Scalable Adapt ive Modulat ion
TDO Time Divis ion Offset

TOS Top of Scale
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Appendix A
Tx Transmit
UTILS Uti l i t ies
VNC Virtual  Network Cl ient /  V ir tual  Network Computing
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Appendix B

Contact Information

For information on purchasing HPD® Software Opt ion, contact Motoro la:

For  technical  support ,  contact Motoro la:

For  issues relat ing to use of the 3900, contact  the Aerof lex Sales Support  Department:

CONTACT: Motorola Par ts Cal l  Center
Telephone: (800) 422-4210, ext 6883
Hours of Operat ion Monday through Friday

7 am to 7 pm CST

HPD® Option 
Numbers

HPD® Test ing Opt ion Motorola  Par t  # R2091A

HPD® Advanced Analysis Package Motorola  Par t  # R2092A
HPD® Test ing Sui te (R2091A and R2092A) Motorola  Par t  # R2093A

CONTACT: Motorola System Support  Center
Telephone: (800) 221-7144
Hours of  Operat ion 24 hours a day /  7 days a week

CONTACT: Aerof lex
Sales Support  Department
10200 West York Street
Wichi ta,  KS 67215
Telephone: (800) 835-2350 (Dia l  Opt ion 4)
FAX: (316) 529-5330
Email : techsupport@aerof lex.com
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Our passion for performance is defined by three 
attributes represented by these three icons: 

solution-minded, performance-driven, customer-focused. 

As we are always seeking to improve our products, the information in  

this document gives only a general indication of the product capacity, 

performance and suitability, none of which shall form part of any  

contract.  We reserve the right to make design changes without notice. 

                
                        

      CHINA / Beijing Tel: [+86] (10) 6539 1166   Fax: [+86] (10) 6539 1778

  CHINA / Shanghai Tel: [+86] (21) 5109 5128      Fax: [+86] (21) 5150 6112

                FINLAND Tel: [+358] (9) 2709 5541   Fax: [+358] (9) 804 2441

                 FRANCE Tel: [+33] 1 60 79 96 00    Fax: [+33] 1 60 77 69 22

             GERMANY Tel: [+49] 8131 2926-0      Fax: [+49] 8131 2926-130

         HONG KONG Tel: [+852] 2832 7988    Fax: [+852] 2834 5364 

                     INDIA Tel: [+91] 80 51150 4501   Fax: [+91] 80 5115 4502

                   KOREA Tel: [+82] (2) 3424 2719    Fax: [+82] (2) 3424 8620

       SCANDINAVIA Tel: [+45] 9614 0045    Fax: [+45] 9614 0047

                    SPAIN Tel: [+34] (91) 640 11 34    Fax: [+34] (91) 640 06 40

        UK / Burnham Tel: [+44] (0) 1628 604455   Fax: [+44] (0) 1628 662017

     UK / Cambridge Tel: [+44] (0) 1763 262277   Fax: [+44] (0) 1763 285353

      UK / Stevenage Tel: [+44] (0) 1438 742200   Fax: [+44] (0) 1438 727601

   Freephone: 0800 282388 

                       USA Tel: [+1] (316) 522 4981    Fax: [+1] (316) 522 1360

   Toll Free: 800 835 2352 

*1002-4400-3P0*  
1002-4400-3P0


	Chapter 1
	General Description
	HPD® Option Overview
	HPD® Testing Option
	HPD® Advanced Analysis Package

	Installing HPD® Option
	HPD® Option Status


	Chapter 2
	HPD® Basic System Operation
	HPD® Tile Layout
	Status Indicators
	Acquire Status Indicator
	Remote Access Indicator
	Tx/Rx Indicator
	INT/EXT Indicator

	RF Control Settings (Gen/Recv) Tile
	RF Control Settings Tile
	RF Gen Freq
	RF Gen Level
	RF Rcvr Freq
	Receiver Bandwidth Setting
	Offset
	PSC
	Receive Mode
	Modulation
	Pattern
	Sync Mode
	Burst Type
	TDM Syn
	Max Freq Drift
	Freq Profile Period
	SAC (Subscriber Access Code)
	BKF (Block Format)
	COS (Coding Scheme)
	LCM (Logical Channel Multiplexing)
	[RF Gen] Soft Key
	[RF Out] Soft Key
	[RF In] Soft Key
	[Transmit] Soft Key
	[Pre-Amp] Soft Key
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key


	HPD® Configuration Tiles
	Rx Measurements Limits Tile
	Disable/Enable
	Upper Limit
	Lower Limit

	I & Q Measurements Limits
	Disable/Enable
	Upper Limit
	Lower Limit

	Decimation Configuration Tile
	Rx Meter/IQ Measurements Decimation
	Constellation/Trajectory Decimation
	IQ Time Display Decimation
	Mag/Phase Estimation Decimation
	Received Bits Decimation


	HPD® Rx Measurement Tiles
	Rx Meter Display Tile
	Signal Power
	Frequency Error
	EVM
	Symbol Clock Error
	Burst Timing Error
	Rx BER
	Occupied Bandwidth
	Over n Bursts
	min/avg/max Reading Indicators
	Meter Bar
	Scale
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key

	Constellation Tile
	Channel Tick Boxes
	Persistence
	SYNC/PILOT/DATA
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key
	[Markers] Soft Key
	[Markers Cross/Circle]
	[Pilot Markers]
	[SYNC Markers]

	Trajectory Tile
	Channel Tick Boxes
	Persistence
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key
	[Markers Cross/Circle] Soft Key

	Error Vector Magnitude Tile
	Mkr 1 and Mkr 2
	Mkr Deltas
	Channel Tick Boxes
	Graph Scale
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key




	Chapter 3
	HPD® Advanced Analysis Features
	Introduction
	Rx Bits Tile
	Receive Bits Field
	Rx BER (avg)
	[Data] Soft Key
	[Reset Acquire] Soft Key
	[Clear] Soft Key

	Rx Time Display Tile
	Marker 1/Marker 2
	Marker Delta
	Span
	Graph Scale
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key
	[Adjust Vertical] Soft Key
	[Reset Vertical] Soft Key

	Magnitude/Phase Estimation Tile
	Marker 1/Marker 2
	Marker Deltas
	Persistence
	Magnitude TOS (Top of Scale)
	Phase TOS (Top of Scale)
	Graph Scale
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key

	Eye Diagram Tile
	Channel Tick Boxes
	Graph Scale
	Number Symbols
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key

	I & Q Display Tile
	Marker 1/Marker 2
	Marker Deltas
	I and Q Tick Buttons
	Top of Scale
	Graph Field
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key
	[Adjust Horizontal] Soft Key
	[Reset Horizontal] Soft Key

	Profile Full Tile
	Marker 1/Marker 2
	Marker Deltas
	Averaging
	Persistence
	Graph Scale
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key
	[Profile] Soft Key
	[Adjust Vertical] Soft Key
	[Reset Vertical] Soft Key
	[Adjust Horizontal] Soft Key
	[Reset Horizontal] Soft Key

	Profile Ramps Tile
	Marker 1/Marker 2
	Marker Deltas
	Averaging
	Persistence
	Graph Scale
	[Profile Show/Hide] Soft Key
	[Reset Meters] Soft Key
	[Reset Acquire] Soft Key
	[Adjust Vertical] Soft Key
	[Reset Vertical] Soft Key



	Chapter 4
	HPD® User Data I/O Port
	Introduction
	Viewing Application
	Connecting Equipment
	HPD® XML Command Structure
	<burst> </burst>
	<type> </type>
	<modulation> </modulation>
	<timestamp> </timestamp>
	<mhbk> </mhbk>
	<mdbk> </mdbk>
	<skip> </skip>
	<sync> </sync>



	Chapter 5
	HPD® Acceptance Test
	Introduction
	Test Procedure



	Chapter 6
	HPD® Test Applications
	HPD® BR Functionality Test Procedure
	HPD® MSU Functionality Test Procedure


	Appendix A
	HPD® Terms and Acronyms

	Appendix B
	Contact Information



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




