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Preface

SCOPE

This  manual contains  operat ional  descript ions of the features conta ined in the 3900 
Series HPD  Test System Options. Refer to  the 3900 Series Operat ion Manual for 
information regarding genera l  Test  Set operat ion.

NOMENCLATURE STATEMENT

The 3901, 3902, 3920 and 3920B Dig i ta l  Radio Test Set is  the off ic ial  nomenclature for  
the tes t sets current l y inc luded in the 3900 Dig i ta l  Radio Test Set Series. In  th is manual,  
3900, uni t  or Test Set ,  refers  to the 3901, 3902, 3920 and 3920B Dig i ta l  Radio Test Sets 
un less otherwise ind icated.

INTENDED AUDIENCE

This  manual is  in tended for  personnel fami l iar wi th the use of the 3900. Refer to the 3900 
Series Operat ion Manual for information pertain ing to  Test Set  operat ion.

TEST SET REQUIREMENTS

Refer to  the 3900 Ser ies  Operat ion Manual for  information on the fo l lowing:
• Safety Precaut ions
• Power  Requirements
• Platform Performance Data Spec i f icat ions
• Repacking/Shipping Test Set
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Chapter 1 -  General Descript ion

1.1 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  with in the 
Narrowband 25 kHz bandwidth . The 3900 HPD® Options prov ide users  wi th the ab i l i ty  to  
test High Performance Data systems. 
When conf igured to  operate in BR Mode the Test  Set  s imulates Base Radio operat ion and 
is used to  tes t the funct ional i ty o f Motorola  HPD® Mobi le  Subscriber Units  (MSU). When 
conf igured to  operate in MSU Mode the Test Set simulates Mobi le  Subscriber Unit  
operat ion and is used to tes t the funct ional i t y o f Motorola  HPD® Base Radios (BR).

1.1.1 HPD® Testing Option
The HPD® Test ing Option (Motoro la  Part  # R2091A) inc ludes the fol lowing capabi l i t ies 
and features:
• Meter f ields d isplay measurement  readings for Signal Power, Frequency Error,  

EVM, Symbol Clock Error ,  Rx BER,  Occupied Bandwidth, Burst T iming Error 
(when Receive Sync Mode i s set to TDO), Ampl i tude Imbalance, Phase Mismatch 
and Carr ier Feed Through.

• The user is  ab le  to def ine the number of bursts  over which readings are ca lcu la ted 
as wel l  as  the maximum frequency dri f t  and Frequency prof i le  period for 
transmitted s ignal .

• User has opt ion to include or exc lude TDM Synchronizat ion from the transmitted 
signal .

• User can def ine Modulat ion type, Sync Mode,  Burst type and PSC of  transmit and 
receive HPD® signals.

• Data I /O Port feature a l lows user(s)  to  conf igure signal  f i les in XML format which 
can be transmitted to and from the 3900 Test Set.

• The EVM (Error Vector Magnitude) graph p lots the average adjustment 
compensat ion values the Test Set appl ies  to  the received s ignal  to match the 
signal  to  the expected points a long the burst.

• The Conste l la t ion and Trajectory  T i les  d isp lay vi sual  representat ions of  rece ived 
HPD® signal for QPSK, 16 QAM and 64 QAM modulat ion types.
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1.1.2 HPD® Advanced Analysis Package
The HPD® Advanced Analysis Package (Motoro la Part  # R2092A) inc ludes a l l  features in  
the HPD® Test ing Option as wel l  as the fol lowing capabi l i t i es  and features:
• Rx Bits  Ti le provides a readout o f the b i t  b locks received in  the HPD® data 

stream. 
• Rx Time Disp lay T i le shows the h istory  o f the frequency error,  symbol c lock error 

or  power readings over a  user def ined span of t ime.
• Magni tude/Phase Er ror  Ti le  shows magnitude and phase f luctuat ions of the 

received s ignal  over a  period of one burst.
• Eye Diagram Ti le  prov ides representat ions of the symbol pattern of  the received 

frequency.
• Power  Prof i le Display Ti les provide visual  representat ion of the Ful l  and Ramp 

power  prof i le  readings.
• I  & Q Disp lay T i le  displays the I  and Q patterns in  the las t rece ived signal.

1.2 INSTALLING HPD® OPTION

Refer to  the sect ion t i t led Ins tal l  New L icense (Option)  Fi le in  Chapter  3 of the 3900 
Series Operat ion Manual for opt ion insta l la t ion procedures.

1.3 HPD® OPTION STATUS

To check the s ta tus of  ins ta l led opt ions when operat ing in  Test  Mode:
1. Push the UTILS Key twice to  open Uti l i t y Menu.
2. Select Software Sett ings, L icense from the Uti l i ty  menu.
3. The License Ti le  l ists  insta l led opt ions, inc lud ing the vers ion and vers ion date of  

each opt ion (re fer to  example be low) .
HPD® Test ing Option is opt ion 300; HPD® Advanced Analys is Package is  Option 301. 
The opt ion l is t  varies accord ing to the features ins ta l led on the Test Set .  “Try  before you 
buy”  opt ions have an expira t ion date.

F ig . 1-1  3900 Software Upgrade Ti le
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Chapter 2 -  HPD® Basic System Operation

2.1 HPD® TILE LAYOUT

This  chapter describes how to use the HPD® Test ing Option package (Motoro la Part  
#R2091A).

F ig. 2-1  HPD® Ti le Layout
• Section A of the HPD® User Screen always displays the RF Control  Sett ings Ti le 

when the T i les  are min imized. 
• Sections B through E of the HPD® User Screen are conf igured using the 

Measurements Ti le  drop-down menu. Rx Meter Disp lay T i les  are enabled in  
Sect ion B through E when HPD® is f i rst  accessed or when Factory  Defaul t  
Sett ings have been restored.  Menu opt ions depend on the HPD® Test opt ions 
ins ta l led in  the Test Set.

• HPD® inc ludes access to  the Channel Analyzer,  Spectrum Analyzer  and 
Osc i l loscope which can also be se lected on these t i les .

The Channel Analyzer and Spectrum Analyzer are asynchronous, 
swept analyzers, and are not synchronized with  incoming HPD® 
s ignals. Inbound HPD® signals  are on a 30 ms t imes lot f rame and 
appear discont inuous on the analyzer  disp lays. Use Peak Hold to  
accumulate mult ip le sweeps to  d isp lay an ent i re  trace of  the 
incoming HPD® s ignal.

NOTE



HPD® Basic System Operation

2 - 2

2.2 HPD® CONFIGURATION TILES

2.2.1 Decimation Configuration Tile
The Dec imation Configurat ion T i le  contains f ields that def ine decimation va lues for a l l  
readings and d isp lay graphs. Selectab le range for each reading is  10 to  10,000. Select ing 
10 means that new data is  avai lab le every  tenth burst or t ime s lot.  Select ing 10,000 
means that  new data is avai lable  every  10,000 burs ts or t ime s lots.

F ig . 2-2  Decimation Conf igurat ion T i le

2.2.1.A Field Definit ions

2.2.1.A.1 Rx Meter/ IQ Measurements Decimation
The Rx Meter / IQ Measurements  Dec imation f ie ld speci f ies  the rate at which meter 
measurement readings are avai lable  to  the user interface.

2.2.1.A.2 Constel lation/Trajectory Decimation
The Conste l la t ion/Trajectory Decimation f ie ld  spec i f ies the ra te at which I  & Q readings 
are avai lable  to  the user in terface for the Conste l lat ion Ti le,  Tra jectory Ti le  and Eye 
Diagram Ti le  p lot  f ields .

2.2.1.A.3 IQ Time Display Decimation
The IQ Time Display Decimation f ield  speci f ies the ra te at which I  & Q readings are 
avai lab le to the user  interface for the I  & Q Disp lay T i le graphs and Prof i le  -  Ful l  Ti le  and 
Prof i le -  Ramps Ti le .  Th is  f ie ld is  only  avai lab le when the HPD® Advanced Analysis  
feature is ins tal led in the Test Set.

2.2.1.A.4 Mag/Phase Estimation Decimation
The Mag/Phase Est imation Decimation f ield  speci f ies the ra te at  which magnitude and 
phase readings are avai lab le  to the user in ter face for  the Magnitude/Phase Est imation 
Ti le.  Th is f i eld  is on ly avai lable  when the HPD® Advanced Analysis feature is  ins ta l led in  
the Test Set.

2.2.1.A.5 Received Bits Decimation
The Received Bits Decimation f ield  speci f ies the ra te at  which received b i ts data i s 
avai lab le to the user  interface for the Rx Bits  T i le.  Th is f ield  is  on ly avai lable when the 
HPD® Advanced Analysis  feature is ins tal led in the Test Set .
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2.2.2 I  & Q Measurements Limits  Tile
The I  & Q Measurements L imits  Configurat ion T i le conta ins  parameters  that def ine Upper 
Limit  and Lower L imit  for meter readings on the maximized Conste l lat ion T i le.
Refer to  the sect ion t i t led L imits  in the 3900 Series Operat ion manual for in format ion on 
conf iguring and enabl ing L imits.

F ig. 2-3  I  & Q Measurements L imits  Configurat ion T i le

2.2.2.A Field Definit ions

2.2.2.A.1 Amplitude Imbalance Upper  & Lower Limits
The Ampl i tude Imbalance Upper and Lower l imi t  f ie lds  set l imit  va lues for  Ampl i tude 
Imbalance measurements.

2.2.2.A.2 Phase Mismatch Upper & Lower Limits
The Phase Mismatch Upper and Lower  l imit  f ie lds set  l imit  values for Phase Mismatch 
measurements.

2.2.2.A.3 Carrier Feedthrough Upper & Lower Limits
The Carr ier Feedthrough Upper and Lower l imit  f ields set  l imit  values for Carr ier 
Feedthrough measurements.

2.2.2.A.4 Disable/Enable
Toggle button turns the l imit  ind icators  for  the selected meter ON or OFF.
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2.2.3 Rx Measurements Limits  Ti le
The Rx Measurements  L imits Configurat ion T i le def ines upper and lower l imit  va lues to  
def ine pass/fai l  condit ions for Rx measurements.
Refer to  the sect ion t i t led L imits  in the 3900 Series Operat ion manual for in format ion on 
conf iguring and enabl ing L imits.

Fig . 2-4  Rx Measurements Configurat ion Ti le

2.2.3.A Field Definit ions

2.2.3.A.1 Signal  Power Upper & Lower Limits
The Signal Power Upper and Lower l imit  f ields set l imit  va lues for Signal Power 
measurements.

2.2.3.A.2 Symbol Clock Error  Upper & Lower Limits
The Symbol Clock Er ror  Upper  and Lower l imit  f ie lds  set l imi t  va lues for  Symbol Clock 
Er ror measurements .

2.2.3.A.3 Burst Timing Error Upper & Lower Limits
The Burs t T iming Error Upper and Lower l imit  f ie lds  set l imit  va lues for Burst Timing Er ror  
measurements.  Th is meter is  only  vis ible when Receive Sync Mode f ie ld on the RF 
Contro l  Sett ings (Gen/Recv) T i le  is set to  TDO.

2.2.3.A.4 Frequency Error Upper & Lower Limits
The Frequency Error Upper and Lower l imit  f ie lds  set l imit  va lues for Frequency Error 
measurements.

2.2.3.A.5 Rx BER Upper & Lower Limits
The Rx BER Upper and Lower l imit  f ields  set l imit  va lues for Receiver Bi t  Error Rate 
measurements.

2.2.3.A.6 Error Vector  Magnitude (EVM) Upper  & Lower Limits
The EVM Upper and Lower l imit  f ields set  l imit  values for Error Vector Magnitude 
measurements.

2.2.3.A.7 Occupied Bandwidth Upper  & Lower Limits
The Occupied Bandwidth Upper  and Lower l imit  f ie lds  set l imit  va lues for  Occupied 
Bandwidth measurements.
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2.2.3.A.8 Disable/Enable
Toggle button turns the l imit  ind icators  for  the selected meter ON or OFF.
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2.3 HPD® TEST TILES

2.3.1 Constellation Tile
The Conste l la t ion p lot displays the s ignal  Constel la t ion points  of  the received HPD® 
signal.  The Ampl i tude Imbalance, Phase Mismatch and Carr ier  Feed Through meters 
measure signal  impai rments that occur  as  a resul t  of  imbalances between I  & Q s ignal 
components.

F ig. 2-5  Constel lat ion Ti le  -  Max imized View

2.3.1.A Field/Soft Key Definit ions

2.3.1.A.1 Channel  Tick Boxes
The CH1 through CH4 t ick  buttons select  channel(s) to  be d isplayed on the p lo t f ie ld.  
More than one channel  can be enabled. When enabled the t ick  buttons show the color 
used to  d isp lay the selected channel(s).

2.3.1.A.2 Persistence
Specif ies how many t race p lots are shown simultaneously  on the display  f ield . Selectable 
range i s 1  to  10. Select ing 1 means that  on ly one burst  or t ime slo t is  displayed on the 
display f ie ld. Select ing 10 means the las t 10 bursts  or  t ime slo ts are d isp layed 
simultaneously  on the disp lay f ie ld.

2.3.1.A.3 SYNC/PILOT/DATA
Select ing these t ick boxes d isp lays SYNC, PILOT and DATA indicators  on the disp lay 
f ie ld. User  may enable the PILOT,  SYNC and DATA ind icators  in any combinat ion.  The 
system does not al low a l l  t ick but tons to be disabled. 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 button can not be d isabled (the least  ac t ive but ton can not be deselected).

2.3.1.A.4 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

2.3.1.A.5 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.
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2.3.1.A.6 Markers Soft Key
The Markers Soft  Key opens a soft  key sub-menu that a l lows the user to enable and 
conf igure markers on the graph f ie ld.

Fig . 2-6  Constel la t ion SYNC and PILOT Markers Enabled

2.3.1.A.7 Markers Cross/Circ le  Soft Key
The Markers Cross/Circ le Soft  Key selects  e i ther CROSS or CIRCLE symbol ind icators 
for the markers  on the display f ie ld. Th is sof t  key is accessed by pressing the Markers 
Soft  Key.

2.3.1.A.8 Pilot Markers  Soft Key
Enables (ON)  and disables (OFF) Pi lot  markers on the Constel la t ion d isplay f ield . The 
Pi lot  markers are located on the outside of the conste l la t ion p lot .  Th is  soft  key is 
accessed by press ing the Markers  Sof t  Key.

2.3.1.A.9 SYNC Markers Soft Key
Enables (ON)  and disables (OFF) Sync markers  on the Conste l la t ion d isp lay f ie ld.  The 
Sync markers  are located on the inside conste l lat ion plo t.  Th is sof t  key is accessed by 
pressing the Markers Soft  Key.
    

Pilot Markers

Sync Markers
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2.3.2 Error  Vector  Magnitude  Tile
The Er ror  Vector  Magnitude (EVM) graph p lots the average adjustment compensat ion 
va lues the Test Set  appl ies  to  the received signal  to  match the signal  to  the expected 
points a long the burst.  Er ror  Vector Magnitude (EVM) is  a  measure of  the d i f ference 
between the actua l  signal  and an ideal  s ignal .  The d i f ference measured between signals  
is ca lcu lated as a percent and plo tted on the graph on a symbol by symbol basis.

Fig. 2-7  Error Vector Magnitude - Min imized View

Fig. 2-8  Error Vector Magnitude - Maximized View

2.3.2.A Field Definit ions

2.3.2.A.1 Mkr 1 and Mkr 2  ON/OFF
Enables (ON)  or  Disables (OFF) vert ica l  markers on the d isp lay f ield .

2.3.2.A.2 Horizontal  Posit ion
The horizontal  scale  is  ind icated in symbols  as def ined by the number  of symbols 
contained in  the se lected 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 iple  channels  are se lected the Symbol range shown ref lec ts  the largest range 
required.

2.3.2.A.3 EVM Reading
The f ie ld to  the r ight o f the Horizonta l  Pos i t ion f ield  indicates the EVM reading at the 
marker’s posi t ion for  each enabled channel (CH1 through CH4) . This  f ie ld i s read only  
and can not be a l tered by the user .  The va lue is  indicated as a percentage and is only  
displayed for enabled channels .
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2.3.2.A.4 Mkr Deltas
The Mkr Deltas f i elds conta in data on ly when both markers  are enabled. The f i rs t  f ie ld  
ind icates the marker hori zonta l  del ta  between Mkr 1  and Mkr 2 . The second through f i f th 
f ie ld ind icates the di f ference in EVM reading between Mkr 1 and Mkr 2 . These f ields are 
read only  and can not be a l tered by the user .

2.3.2.A.5 Channel  Tick Boxes
The CH1 through CH4 t ick  buttons select  channel(s) to  be d isplayed on the p lo t f ie ld.  
More than one channel  can be enabled. When enabled the t ick  buttons show the color 
used to  d isp lay the selected channel(s).

2.3.2.A.6 Vertical  Graph Scale
The vert ical  sca le of  the EVM f ield is  indicated as a percent va lue. The highest  va lue is  
def ined by the Top of Scale drop down menu. Defaul t  va lue is  Auto.

2.3.2.A.7 Horizontal  Graph Scale
The horizontal  scale  is  ind icated in symbols  as def ined by the number  of symbols 
contained in  the se lected 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 iple  channels  are se lected the Symbol range shown ref lec ts  the largest range 
required.

2.3.2.A.8 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

2.3.2.A.9 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
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2.3.3 RF Control Sett ings (Gen/Recv) Ti le
The RF Control  Sett ings Ti le is  d ivided in to two sect ions. The le f t  s ide of  the RF Contro l  
Sett ings T i le  displays Transmit signal  in formation. The r ight side of the RF Contro l  
Sett ings T i le  displays in formation for the Received signal .
The example be low 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 se lected parameters.  For example, when 
Receive Burst  Type is  set to  Inbound Random, the SAC, BKF,  COS and LCM f ields are 
not d isp layed.

Fig. 2-9  RF Contro l  Sett ings T i le  -  Min imized View

Fig. 2-10  RF Contro l  Sett ings T i le  -  Maximized View

2.3.3.A RF Generator and Receiver Parameter  Definit ions

2.3.3.A.1 RF Gen Freq
The RF Generator  Frequency ind icates the frequency being generated by the RF 
Generator.  Avai lable uni ts are GHz, MHz,  kHz or Hz.

2.3.3.A.2 RF Gen Level
The RF Gen Level indicates the output  power  level  in dBm as def ined by the user.

2.3.3.A.3 RF Rcvr  Freq
The RF Rcvr (Receiver)  Frequency ind icates the received f requency. Avai lab le  un i ts  are 
GHz, MHz,  kHz or Hz.
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2.3.3.A.4 Receiver  Bandwidth Setting
Selects  the receiver  bandwidth f i l ter  used a long the received HPD® signal path.
Cabled

Selects  a  Wideband IF Bandwidth, meaning that no f i l ter  is inc luded in  the received 
HPD® signal path. This sett ing is typ ica l ly  used for test ing radios that are connected 
direc t ly to the Test Set.  Cabled is  the defaul t  sett ing.
Off Air

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

2.3.3.A.5 Offset  Mode
When the Offset opt ion button is  set to  Lock, changing the RF Gen Freq also changes the 
RF Rcvr Freq sett ing so that i t  is o ffset from the RF Generator frequency by the value 
spec i f ied in the Offset f i eld .
When set to  Unlock, a  va lue can be entered independently  for e i ther the RF Gen Freq or  
RF Rcvr Freq. The Offset  va lue ind icates the RF Gen Freq minus the RF Rcvr Freq va lue.

2.3.3.A.6 PSC
Selects  the Pi lo t  and Sync Code to  be received or transmitted in the HPD® signal.  
Avai lab le se lect ions are 0 to  6.

2.3.3.B Transmit and Receive Parameter  Definit ions

2.3.3.B.1 Receive Mode
Selects  the method of sett ing the Modulat ion f ie ld o f the received signal .  When AUTO is  
se lected 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 s ignal  
f rom the Modulat ion f ie ld .

2.3.3.B.2 Modulation
Selects  the modulat ion type to  be t ransmit ted by the Test  Set.  Avai lab le select ions 
inc lude QPSK, 16 QAM and 64 QAM. The Modulat ion types avai lable  in  the drop-down 
menu are determined by the Burs t Type se lected. For  example, Inbound Random burs t 
patterns only  enable QPSK modulat ion.
When Receive Mode is  set to  Manual,  the Receiver Modulat ion type can be manual ly  
se lec ted as QPSK, 16 QAM or 64 QAM.

2.3.3.B.3 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% Er r pat tern is ca l ibrated with a 1% 
bi t  er ror  rate included in  the pat tern.

2.3.3.B.4 Sync Mode
Selects  how the Test Set re ferences t iming in  an HPD® s ignal.  The Test  Set a lways 
sends out a  pu lse at the beginning of  Timeslot 0 , regard less of the Sync Mode selected.
Free Run (Transmit  and Receive Sync Mode)

When Free Run is  se lected the Test  Set t ransmits and/or rece ives a cont inuous s ignal  
wi th al l  t imes lots  f i l led. There is no rela t ionship between the t iming of the Inbound 
Reserved and Outbound channels .
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TDO (Receive Sync Mode)

The Test  Set transmits  an Outbound s ignal.  Acquis i t ion of the Inbound Reserved signal 
rece ived f rom the MSU is based on the assumption that  the Inbound Reserved s ignal 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 se lected for Receive Sync Mode, Transmit Sync Mode 
automatical l y defau l ts to Free Run and vice versa.
The block d iagram below i l lus tra tes the s ignal  path between the Test Set and the MSU 
when the Test Set is conf igured to receive the MSU’s Inbound s ignal.

F ig.  2-11  TDO (Receive Sync Mode)
The RF Control  Sett ings Ti le Burst  Type and Sync Mode parameters must be conf igured 
as fo l lows to  al ign the Test Set  with the MSU signal:

F ig.  2-12  RF Control  Sett ings T i le -  TDO (Receive Sync Mode)

Transmit Parameters Receive Parameters
Burst  Type Outbound Burst Type Inbound Reserved

Sync Mode Free Run Sync Mode TDO

MSU

Outbound Signal

Test Set

Transmit

Free
Run

Receive

TDO

Inbound Signal
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TDO (Transmit  Sync Mode)

The Test  Set der ives i t ’s TDM Synchronizat ion from the Outbound signal transmit ted by 
the BR. The Inbound Reserved s ignal is transmitted by the Test Set as def ined by HPD® 
Specif icat ions ( i .e. ,  separated by the TDO value).
The block d iagram below i l lus tra tes the s ignal  path between the Test Set and the BR 
when the Test Set is conf igured to receive and al ign i tse l f  to  the BR’s  Outbound s ignal.  
When TDO is  se lected for Transmit Sync Mode, Receive Sync Mode automatical l y 
defaul ts  to  Free Run and v ice versa.

F ig. 2-13    TDO (Transmit Sync Mode)
The RF Control  Sett ings Ti le Burst  Type and Sync Mode parameters must be conf igured 
as fo l lows to  al ign the Test Set  with the BR’s s ignal :

F ig.  2-14  RF Cont rol  Sett ings T i le -  TDO (Transmit Sync Mode)

Transmit Parameters Receive Parameters
Burst  Type Inbound Reserved Burst Type Outbound

Sync Mode TDO Sync Mode Free Run

BR

Inbound Signal

Test Set

Transmit

TDO

Receive

Free
Run

Outbound Signal
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2.3.3.B.5 Burst Type
Burst Type def ines the funct ional i ty  of the 3900,  enabl ing the Test Set to funct ion as a 
BR or an MSU. BR mode a l lows the serv ice monitor to s imulate Base Radio operat ion. 
MSU mode a l lows the tes t set to  s imulate a mobi le subscriber  un i t .  
BR Simulation

To s imulate BR operat ion set  Burs t Type f ields as fo l lows:
• Transmit Mode:  Outbound (signal  is  transmitted by BR)
• Receive Mode:  Inbound Reserved or  Inbound Random (signal is  being received 

from MSU)
MSU Simulation

To s imulate MSU operat ion set  the Burst Type f ie lds  as fo l lows:
• Transmit Mode:  Inbound (signal  is  be ing received from MSU)
• Receive Mode:  Outbound (s ignal  is be ing transmitted by the BR)

2.3.3.B.6 TDM Syn
Enables or d isables TDM_SYNC in  the BCCH (Broadcast Control  Channel).  Th is sett ing 
on ly appl ies  to the Outbound Burs t Type.

2.3.3.B.7 Max Freq Drift
Maximum Frequency Dri f t  is the slope of the sine wave pattern when the Offset of  the 
sine wave pattern is  zero.

2.3.3.B.8 Freq Profi le Per iod
The Frequency Prof i le  Per iod is the period of  the Sine wave.

2.3.3.B.9 SAC (Subscriber Access Code)
Display only  f ie ld ind icates the Subscr iber Access Code in  the header  block of the 
received s ignal .  Disp layed in  hexadecimal format.

2.3.3.B.10 BKF (Block Format)
Display only  f ie ld ind icates the Block Format in  the header  block of the received s ignal .  
Disp layed in  hexadec imal format.

2.3.3.B.11 COS (Coding Scheme)
Display on ly  f ield  indicates the Coding Scheme in  the header b lock of the received s ignal .  
Data is  displayed as a numer ic value. Disp layed in  hexadec imal format.
•      00 = Test  Pattern
•      01 = SAM Radio Channel Coding
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2.3.3.B.12 LCM (Logical  Channel Multiplexing)
Display only  f ie ld ind icates the Logical  Channel Mult ip lex ing in  the header  block of the 
received s ignal .  Disp layed in  hexadecimal format.

Fig . 2-15  RF Control  Sett ings Soft  Keys

2.3.3.C Soft Key Definit ions

2.3.3.C.1 RF Gen Soft Key
Selects  and ind icates the On/Off state  of the RF Generator output from the Test  Set.  
When the generator is  d isabled, an RF OFF indicator is shown on the T i le.

2.3.3.C.2 RF Out Soft Key
The RF Out Sof t  Key cont rols  the RF Output s ignal  rout ing.  Select e i ther  the GEN 
(Generator)  Connector or T/R Connector  as  RF Output port .

2.3.3.C.3 RF In Soft Key
The RF In  Sof t  Key controls the RF Input s ignal  rout ing. Select  ei ther the T/R Connector  
or  ANT (Antenna) Connector as the RF Input port .

2.3.3.C.4 Transmit  Soft  Key
Enables (starts ) and d isables (stops) HPD® s ignal  transmiss ion.

2.3.3.C.5 Pre-Amp  Soft Key
The 3900 is  equipped with  an in ternal  15 dB broadband ampl i f ier that  af fec ts the T/R 
Connector and ANT (Antenna) Connector.  When Pre-Amp is turned ON, the 3900 has a 
typ ical  noise f igure of -9  dB leading to a  noise f loor leve l  o f approximately  -140 dBm in 
the Spectrum Analyzer (RBW = 300 Hz)  and approx imate ly -126 dBm for the Inband 
Power  Meter ( IF = 6.25 kHz).  Us ing the Pre-Amp feature increases the sens i t ivi t y o f the 
3900.

2.3.3.C.6 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.

When Pre-Amp is  used, spec ial  at tent ion is  required; i t  is a 
broadband ampl i f ier and could lead to  saturat ion or  compression 
problems in the receiver chain i f  the s ignal  of interest is very low, 
but  a s trong out  of band signal i s present.

NOTE
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2.3.4 Rx Meter  Display  Ti le
The Rx Meter  Disp lay T i le shows measurement  resu l ts perta ining to the received HPD® 
signal.  Parameters conf igured on this  Ti le update the parameters  on other HPD® 
Measurement T i les .
Fig . 2-17 shows the maximized display, which provides a wider range of data than the 
minimized Ti le  and conta ins rad io but tons that select  the readings to  be shown on the 
minimized Ti le ,  Meter Bar and bar graph.

    
Burst T iming Error Meter                   Symbol Clock Error Meter

Fig. 2-16  Rx Meter  Disp lay - Min imized View

Fig. 2-17  Rx Meter Display - Maximized VIew

2.3.4.A Field/Soft Key Definit ions

2.3.4.A.1 Signal  Power
Indicates power of the received s ignal .  Drop-down menu se lects  un i 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,  ind icat 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.

2.3.4.A.2 Frequency Error
Indicates frequency er ror  of  the received signal .

2.3.4.A.3 EVM
Indicates the Error Vector Magnitude reading of the received s ignal .

2.3.4.A.4 Symbol Clock Error
Indicates the Symbol Clock Offset between the Test Set  and the transmitter.
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2.3.4.A.5 Burst Timing Error
Indicates Timing Of fset between the expected and received s ignal .  This  meter is  only  
vis ible  when Receive Sync Mode f ie ld on the RF Contro l  Sett ings (Gen/Recv) T i le  is set 
to  TDO.

2.3.4.A.6 Rx BER
Indicates Bi t  Er ror  Rate (BER) readings of signal .

2.3.4.A.7 Occupied Bandwidth
Indicates the percent o f Occupied Bandwidth of the signal .

2.3.4.A.8 Over n  Bursts
The Over n  Burs ts f ield  speci f i es  the number  of  burs ts over which data is  averaged for 
each measurement.  Values can be set independently  for each meter.  I f  the Burs ts  f ield is  
set to  20 (defau l t  value) i t  means the Test Set  averages data over 20 bursts .

2.3.4.A.9 min/avg/max Reading Indicators
These radio buttons select the reading d isplayed when the Rx Meter  Disp lay Ti le is  
minimized. 
Select ing min d isplays the lowest recorded reading. Pressing the Reset Meters Soft  Key 
resets this  va lue.
Select ing avg d isplays the average of a l l  recorded readings over the period of def ined 
burs ts (defaul t  sett ing).
Select ing max d isplays the highest recorded reading. Press ing the Reset Meters Soft  Key 
resets this  va lue.

2.3.4.A.10 Meter  Bar
The METER BAR is  a  single , l inear ind icator  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 Configurat ion Ti le .
Refer to  the sect ions in  th is chapter t i t led I  & Q Measurements L imits  T i le and Rx 
Measurements Limits  Ti le for more information on Upper  and Lower L imits .

2.3.4.A.11 Scale
Defines the hor izonta l  sca le of the METER BAR. User select ion is made from a drop-down 
box offer ing the choice of Auto (defau l t  value)  or  a f ixed value. The avai lab le range is  
spec i f ic  to  the re ferenced reading.
Fig . 2-18 shows an example of the Symbol Clock Error Meter with d i f ferent sca le sett ings 
se lected.

     
Fig . 2-18  Rx Meter Disp lay - Symbol  Clock Error Meter Scale Adjustments

2.3.4.A.12 Reset Meters  Soft  Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

2.3.4.A.13 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.
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2.3.5 Trajectory Tile
The Trajectory  plo t d isp lays a visual  representat ion of  the received samples. The graph 
al lows up to  four channels to be displayed simultaneously .

F ig.  2-19  Trajec tory  T i le -  Max imized View (One Channel)

2.3.5.A Field Definit ions

2.3.5.A.1 Channel  Tick Boxes
The CH1 through CH4 t ick  buttons select  channel(s) to  be d isplayed on the p lo t f ie ld.  
More than one channel  can be enabled. When enabled the t ick  buttons show the color 
used to  d isp lay the selected channel(s).

2.3.5.A.2 Persistence
Specif ies how many t race p lots are shown simultaneously  on the display  f ield . Selectable 
range i s 1  to  10. Select ing 1 means that  on ly one burst  or t ime slo t is  displayed on the 
display f ie ld. Select ing 10 means the las t 10 bursts  or  t ime slo ts are d isp layed 
simultaneously  on the disp lay f ie ld.

2.3.5.A.3 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

2.3.5.A.4 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.

2.3.5.A.5 Markers Cross/Circ le  Soft Key
The Markers Cross/Circ le Soft  Key selects  e i ther CROSS or CIRCLE symbol ind icators 
for the markers  on the display f ie ld. Th is sof t  key is accessed by pressing the Markers 
Soft  Key.
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Chapter 3 -  HPD® Advanced Analysis Features

3.1 INTRODUCTION

This  chapter describes the features found in the Advanced HPD® Analysis  Package 
(Motoro la  Part  # R2092A).  These opt ional  features provide the user with  the fol lowing 
capabi l i t ies:
• Rx Bits  Ti le provides a readout o f the b i t  b locks received in  the HPD® data 

stream. 
• Rx Time Disp lay T i le shows the h istory  o f the frequency error,  symbol c lock error 

or  power readings over a  user def ined span of t ime.
• Magni tude/Phase Er ror  Ti le  shows magnitude and phase f luctuat ions of the 

received s ignal  over a  period of one burst.
• Eye Diagram Ti le  prov ides representat ions of the symbol pattern of  the received 

frequency.
• Power  Prof i le Display Ti les provide visual  representat ion of the Ful l  and Ramp 

power  prof i le  readings.
• I  & Q Disp lay T i le  displays the I  and Q patterns in  the las t rece ived signal.
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3.2 ADVANCED ANALYSIS TEST TILES

3.2.1 Eye Diagram Ti le
The Eye Diagram Display Ti le  shows the eye d iagram of the received s ignal .

Fig. 3-1  Eye Diagram Ti le -  Max imized View

3.2.1.A Field Definit ions

3.2.1.A.1 Channel  Tick Boxes
The CH1 through CH4 t ick  buttons select  channel(s) to  be d isplayed on the p lo t f ie ld.  
More than one channel  can be enabled. When enabled the t ick  buttons show the color 
used to  d isp lay the selected channel(s).

3.2.1.A.2 Vertical  Graph Scale
The vert ical  sca le represents the I  & Q pos i t ions of the Rx signal  a t speci f ic  po in ts in 
t ime. The vert ical  sca le is system def ined at -8  to  +8.

3.2.1.A.3 Horizontal  Graph Scale
The horizontal  scale  is  ind icated 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 d isp lay.

3.2.1.A.4 Number Symbols
Defines the horizontal  scale  of  the d isp lay f ie ld . The example screens show how 
adjust ing the horizonta l  sca le changes the appearance of the trace on the graph f ie ld . 
The example shows a t race with the Number Symbols f ield  set to 10. Lower ing the 
number or symbols  shows more detai l  of  the s ignal  pattern.

3.2.1.A.5 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

3.2.1.A.6 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.
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3.2.2 I  & Q Display Tile
The I  & Q Display Ti le shows the I  and Q patterns in the last received s ignal  over a  period 
of  t ime.

Fig.  3-2  I  & Q Disp lay T i le -  Minimized View

Fig. 3-3  I  & Q Display Ti le  -  Max imized View

3.2.2.A Field/Soft Key Definit ions

3.2.2.A.1 Marker 1/Marker  2  ON/OFF
Toggle button turns the l imit  ind icators  for  the selected meter ON or OFF.

3.2.2.A.2 Horizontal  Posit ion
The white  data f ie ld to the r ight  of the ON/OFF but ton indicates the marker’s  locat ion 
along the display f ield’s  horizonta l  scale. The markers  can be p laced at any po int  along 
the hor izonta l  sca le.

3.2.2.A.3 I  and Q Fie lds
Indicates the readings at I  and Q points a t 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.

3.2.2.A.4 Marker Deltas
The f i rs t  f ie ld ind icates the di f ference between Marker 1 and Marker  2 locat ions. The 
second f ie ld  ind icates 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 ed i ted. Marker Delta  f i elds 
on ly conta in  data when both markers  are enabled.
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3.2.2.A.5 I  and Q Tick Buttons
Tick boxes enable (ON) / disable (OFF)  the I  and Q points  on the graph f ield . When 
enabled, the t ick boxes indicate the co lor used to  d isp lay the se lected pat tern.

3.2.2.A.6 Top of Scale
The I  & Q Disp lay T i le automatical ly  centers the signal  t race at “0” on the vert ica l  scale. 
TOS def ines the highest va lue of the vert ical  sca le. When a va lue is  se lected, the 
corresponding negat ive va lue is  displayed at  the bot tom of the graph.
Fig. 3-3 shows an example with  the TOS set to  10; F ig . 3-4 shows an example with the 
TOS set to 5 .

3.2.2.A.7 Persistence
Specif ies how many t race p lots are shown simultaneously  on the display  f ield . Selectable 
range i s 1  to  10. Select ing 1 means that  on ly one burst  or t ime slo t is  displayed on the 
display f ie ld. Select ing 10 means the las t 10 bursts  or  t ime slo ts are d isp layed 
simultaneously  on the disp lay f ie ld.

3.2.2.A.8 Vertical  Graph Scale
The vert ical  sca le represents the I  & Q pos i t ions of Rx s ignal  at po ints  in  t ime. Value is 
def ined by the Top of Scale f ie ld . Defaul t  range -10 to  +10.

3.2.2.A.9 Horizontal  Graph Scale
The horizontal  scale  of the I  & Q Time Disp lay f ie ld  is ind icated in  ms (msec) .  Defaul t  
range for a s ing le  Outbound burst or Inbound Reserved burs t is 0 to  30 ms (msec).  
Defaul t  range for a s ing le  Inbound Random burs t is 0 to  10 ms (msec).  The Adjust 
Horizonta l  Soft  Key opens a soft  key sub-menu that adjusts the posi t ion and range of the 
graph’s  horizonta l  scale.

3.2.2.A.10 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

3.2.2.A.11 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.
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3.2.2.A.12 Adjust Horizontal Soft Key
The Adjust Horizontal  Soft  Key opens a soft  key sub-menu as shown in  example below. 
The addit ional  sof t  keys ad just the posi t ion of the horizontal  scale and the appearance of 
the s ignal  t race on the graph. The smal les t range sett ing is  2  ms (msec).

Fig . 3-4    I  & Q Display Adjust Horizontal  Soft  Key Sub-menu

3.2.2.A.13 Reset Horizontal  Soft Key
Resets  the horizontal  sca le to defaul t  range of the burst  type.  Th is  soft  key is accessed 
by pressing the Adjust Horizonta l  Sof t  Key.
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3.2.3 Magnitude/Phase Estimation Tile
The Magnitude/Phase Error T i le shows magnitude and phase f luc tuat ions of the received 
signal  over a  period of one burst.

Fig . 3-5  Magnitude/Phase Est imation T i le -  Maximized View

3.2.3.A Field/Soft Key Definit ions

3.2.3.A.1 Marker 1/Marker  2  ON/OFF
Toggle button turns the l imit  ind icators  for  the selected meter ON or OFF.

3.2.3.A.2 Horizontal  Posit ion
The white  data f ie ld to the r ight  of the ON/OFF but ton indicates the marker’s  locat ion 
along the display f ield’s  horizonta l  scale. The markers  can be p laced at any po int  along 
the hor izonta l  sca le.

3.2.3.A.3 Magnitude/Phase
Indicates the current measurement reading at the marker’s  posi t ion. This  f ie ld is read 
only and cannot be ed i ted.

3.2.3.A.4 Marker Deltas
The f i rs t  f ie ld ind icates the di f ference between Marker 1 and Marker  2 locat ions. The 
second f ie ld  ind icates 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 ed i ted. Marker Delta  f i elds 
on ly conta in  data when both markers  are enabled.

3.2.3.A.5 Persistence
Specif ies how many t race p lots are shown simultaneously  on the display  f ield . Selectable 
range i s 1  to  10. Select ing 1 means that  on ly one burst  or t ime slo t is  displayed on the 
display f ie ld. Select ing 10 means the las t 10 bursts  or  t ime slo ts are d isp layed 
simultaneously  on the disp lay f ie ld.

3.2.3.A.6 Magnitude TOS (Top of Scale)
Defines the highest  va lue on the vert ical  scale of the Magnitude d isp lay f ie ld.  Fig. 3-5 
and Fig. 3-6 show examples of how adjust ing the TOS value changes the d isp lay.

3.2.3.A.7 Phase TOS (Top of Scale)
Defines the highest  va lue of the vert ica l  sca le of the Phase d isp lay f ie ld.
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3.2.3.A.8 Magnitude Graph Scale
Vert ical

The vert ical  sca le  of the magnitude graph is  def ined by the Magnitude TOS (Top of Scale)  
f ie ld.  Defaul t  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.

3.2.3.A.9 Phase Graph Scale
Vert ical

The vert ical  sca le of  the Phase graph is def ined by the Phase TOS (Top of Scale)  f ie ld.  
Defaul t  range i s -4 .0  to  4.0 rad ians. 
Horizontal

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

Fig . 3-6  Magnitude TOS (10 dBm)

3.2.3.A.10 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

3.2.3.A.11 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.
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3.2.4 Profile Full Ti le
The Prof i l e Ful l  Ti le  d isp lays the complete prof i le of the signal ’s  power  reading over a  
period of one burst.  

Fig . 3-7  Prof i le Ful l  -  Min imized View

Fig. 3-8  Prof i l e Ful l  -  Maximized View

3.2.4.A Field/Soft Key Definit ions

3.2.4.A.1 Marker 1/Marker  2  ON/OFF
Toggle button turns the l imit  ind icators  for  the selected meter ON or OFF.

3.2.4.A.2 Horizontal  Posit ion
The white  data f ie ld to the r ight  of the ON/OFF but ton indicates the marker’s  locat ion 
along the display f ield’s  horizonta l  scale. The markers  can be p laced at any po int  along 
the hor izonta l  sca le.

3.2.4.A.3 Power Reading
The f ie ld to  the r ight o f the Horizonta l  Pos i t ion f ield  indicates the Power reading at the 
marker’s posi t ion.

3.2.4.A.4 Marker Deltas
The f i rs t  f ie ld ind icates the di f ference between Marker 1 and Marker  2 locat ions. The 
second f ie ld  ind icates 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 ed i ted. Marker Delta  f i elds 
on ly conta in  data when both markers  are enabled.
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3.2.4.A.5 Averaging
Defines the number of burs ts  measured to calculate average meter readings. Changes 
made to this  f ie ld do not a ffect the Over n  Bursts  sett ing on the Rx Meter Display Ti le .

3.2.4.A.6 Persistence
Specif ies how many t race p lots are shown simultaneously  on the display  f ield . Selectable 
range i s 1  to  10. Select ing 1 means that  on ly one burst  or t ime slo t is  displayed on the 
display f ie ld. Select ing 10 means the las t 10 bursts  or  t ime slo ts are d isp layed 
simultaneously  on the disp lay f ie ld.

3.2.4.A.7 Vertical  Graph Scale
The vert ical  sca le of  the graph f ie ld is  indicated in  dBm. The Adjust Vert ica l  Soft  Key 
opens a sof t  key sub-menu that ad justs  the posi t ioning and range of the graph’s  vert ical  
scale . The smal lest  avai lab le range span is  20.0 dBm.

3.2.4.A.8 Horizontal  Graph Scale
The horizontal  scale  of the Prof i le  Ful l  graph f ie ld  is ind icated in  ms (msec).  Defaul t  
range for a s ing le  Outbound burst or Inbound Reserved burs t is 0 to  30 ms (msec).  
Defaul t  range for a s ing le  Inbound Random burs t is 0 to  10 ms (msec).  The Adjust 
Horizonta l  Soft  Key opens a sof t  key sub-menu that ad justs  the posi t ioning and range of 
the graph’s horizontal  sca le .

3.2.4.A.9 Profile  Soft Key
Prof i le Show/Hide Soft  Key turns the prof i le  trace ON/OFF. When SHOW is  se lected a 
GREEN prof i l e appears  on the display ind icat ing the expected pattern of the s ignal .

Fig . 3-9  Power Ful l  -  Prof i le SHOW Enabled
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3.2.4.A.10 Adjust Vertical  Soft Key
The Adjust Vert ical  Soft  Key opens a soft  key sub-menu as shown in the example below. 
The sub-menu sof t  keys adjust the pos i t ion and range of  the vert ica l  scale. Scale is  
ad justed in increments  of 10 dBm.

Fig. 3-10  Power Ful l  Adjust Vert ical  Soft  Key Sub-menu

3.2.4.A.11 Reset Vertical  Soft Key
The Reset Vert ical  Soft  Key centers trace ver t ica l ly  on graph f ield . Th is soft  key i s help fu l  
in locat ing a trace when i t  is not vis ib le on the graph f ie ld. Th is sof t  key is accessed by 
pressing the Adjust Vert ical  Soft  Key.

3.2.4.A.12 Adjust Horizontal Soft Key
The Adjust Horizontal  Soft  Key opens a soft  key sub-menu as shown in  example below. 
The addit ional  sof t  keys ad just the posi t ion of the horizontal  scale and the appearance of 
the s ignal  t race on the graph. The smal les t range sett ing is  2  ms (msec).  The largest 
range set t 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.
Fig. 3-11 shows the f i rs t  two ms (msec) of the burs t d isp layed on the graph.
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3.2.4.A.13 Reset Horizontal  Soft Key
Resets  the horizontal  sca le to defaul t  range of the burst  type.  Th is  soft  key is accessed 
by pressing the Adjust Horizonta l  Sof t  Key.

F ig. 3-11  Power  Ful l  -  First  two ms (msec)  of Burs t

Fig . 3-12  Power Ful l  -  Last two ms (msec)  of  Burs t

3.2.4.A.14 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

3.2.4.A.15 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.
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3.2.5 Profile Ramps Tile
The Prof i l e Ramps Ti le d isp lays the ramp prof i le  o f the s ignal ’s power reading over a 
period of one burst.  The lef t  side of the f ie ld provides a deta i led v iew of the f i rst  2 ms 
(msec)  of  the burst.  The r ight s ide of the f ield  prov ides a detai led view of the last 2 ms 
(msec)  of  the burst.
The examples be low show the Prof i le Ramps Ti le  with  the SHOW Prof i le  feature se lected. 

F ig.  3-13  Power Ramps - Minimized View

Fig. 3-14  Power  Ramps -  Maximized View

3.2.5.A Field/Soft Key Definit ions

3.2.5.A.1 Marker 1/Marker  2  ON/OFF
Enables (ON)  or  Disables (OFF) vert ica l  markers on the d isp lay f ield .

3.2.5.A.2 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 horizonta l  sca le. Markers can be p laced at  any po int wi th in  the avai lable  
t ime range for  each side of the graph f ie ld . The range on the lef t  side of the graph f ie ld  i s 
0 to 2.0 ms (msec),  the f i rs t  two ms (msec) o f the burs t.  The range on the r ight  side of the 
graph f ie ld is  28 to  30 ms (msec) for Outbound and Inbound Reserved s ignals and 8 to 10 
ms (msec) for Inbound Random s ignals, the last two ms (msec)  of  the burst.

3.2.5.A.3 Power Reading
The f ie ld to  the r ight o f the Horizonta l  Marker Pos i t ion f ield  indicates the Power reading 
at  the marker’s  posi t ion.



HPD® Advanced Analysis Features

3 -  13

3.2.5.A.4 Marker Deltas
The f i rs t  f ie ld ind icates the di f ference between Marker 1 and Marker  2 locat ions. The 
second f ie ld  ind icates 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 ed i ted. Marker Delta  f i elds 
on ly conta in  data when both markers  are enabled.

3.2.5.A.5 Averaging
Defines the number  of bursts  measured to  ca lcula te average trace data va lues. Changes 
made to this  f ie ld do not a ffect the Over n  Bursts  sett ing on the Rx Meter Display Ti le .

3.2.5.A.6 Persistence
Specif ies how many t race p lots are shown simultaneously  on the display  f ield . Selectable 
range i s 1  to  10. Select ing 1 means that  on ly one burst  or t ime slo t is  displayed on the 
display f ie ld. Select ing 10 means the las t 10 bursts  or  t ime slo ts are d isp layed 
simultaneously  on the disp lay f ie ld.

3.2.5.A.7 Vertical  Graph Scale
The vert ical  sca le of  the graph f ie ld is  indicated in  dBm. The Adjust Vert ica l  Soft  Key 
opens a sof t  key sub-menu that ad justs  the posi t ioning and range of the graph’s  vert ical  
scale .

3.2.5.A.8 Horizontal  Graph Scale
The horizontal  sca le of the graph f ie ld  i s ind icated in  ms (msec).  The lef t  f ield  range is  0  
to  2 ms (msec);  the r ight f ield  range is 28 to 30 ms (msec) or 8  to  10 ms (msec) 
depending on the burst t ype. Marker  ind icators  appear along the horizonta l  ax is when 
markers are enabled.

3.2.5.A.9 Profile  Soft Key
Prof i le Show/Hide Soft  Key turns the prof i le  trace ON/OFF. When SHOW is  se lected, as  
in the example below, a GREEN prof i le  appears  on the display ind icat ing the expected 
pattern of the s ignal .
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3.2.5.A.10 Adjust Vertical  Soft Key
The Adjust Vert ical  Soft  Key opens a soft  key sub-menu as shown in the example below. 
The sub-menu sof t  keys adjust the pos i t ion and range of  the vert ica l  scale. The smal les t 
avai lab le range span i s 30 dBm. Scales is  ad justed in increments  of 10 dBm.

Fig.  3-15  Power Ramps -  Adjust Vert ical  Soft  Keys Sub-menu

3.2.5.A.11 Reset Vertical  Soft Key
The Reset Vert ical  Soft  Key centers trace ver t ica l ly  on graph f ield . Th is soft  key i s help fu l  
in locat ing a trace when i t  is not vis ib le on the graph f ie ld. Th is sof t  key is accessed by 
pressing the Adjust Vert ical  Soft  Key.

3.2.5.A.12 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

3.2.5.A.13 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.
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3.2.6 Rx Bi ts Ti le
The Rx Bits  Ti le  provides a visual  representat ion of the b i ts  rece ived in the HPD® data 
stream. The data is displayed as hexadecimal characters  grouped in  an 8 character word 
format.  When the Test Set  rece ives a s ignal ,  the b i t  f ie lds log data accord ing to  the 
posi t ion of the data in  the burs t stream, start ing with  bi t  “0” and cont inu ing unt i l  the Test 
Set s tops receiving a s ignal .

     

F ig . 3-16  Received Bits  T i le -  Max imized and Minimized View

3.2.6.A Field/Soft Key Definit ions

3.2.6.A.1 Receive Bits Field
Displays b i t  b locks acquired from the received HPD® signal.  Correct ly received b i ts are 
displayed as BLACK hexadec imal characters ; b i t  errors are d isp layed as RED 
hexadec imal characters .

3.2.6.A.2 Rx BER (avg)
Displays the average BER reading.

3.2.6.A.3 Data Soft Key
The DATA Soft  Key PAUSES the l ive feed of  rece ived b i t  data packets . Press ing the 
CONTINUE Soft  Key resumes the display of received b i t  data packets.  Bi t  data packets 
transmitted when Pause is  se lected are not recovered when Cont inue is pressed.

Inbound Reserved/Outbound 
Burst  Types

Inbound Random Burs t Types
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3.2.6.A.4 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.

3.2.6.A.5 Clear  Soft Key
Clears acquired b i t  data f rom data f ield .
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3.2.7 Rx Time Display Tile
The Rx Time Display Ti le  shows the his tory o f the frequency error,  power readings and 
symbol c lock error or burst t iming er ror  readings over a user def ined span of  t ime. 

F ig. 3-17  Rx T ime Display - Min imized View

Fig. 3-18  Rx T ime Display - Max imized View

3.2.7.A Field/Soft Key Definit ions

3.2.7.A.1 Marker 1/Marker  2  ON/OFF
Enables (ON)  or  Disables (OFF) vert ica l  markers on the d isp lay f ield .

3.2.7.A.2 Horizontal  Posit ion
The white  data f ie ld to the r ight  of the ON/OFF but ton indicates the marker’s  locat ion 
along the display f ield’s  horizonta l  scale. The markers  can be p laced at any po int  along 
the hor izonta l  sca le.

3.2.7.A.3 Measurement Reading
Indicates the current measurement reading at the marker’s  posi t ion. This  f ie ld is read 
only and cannot be ed i ted.

3.2.7.A.4 Marker Delta
The f i rs t  f ie ld ind icates the di f ference between Marker 1 and Marker  2 locat ions. The 
second f ie ld  ind icates 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 ed i ted. Marker Delta  f i elds 
on ly conta in  data when both markers  are enabled.
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3.2.7.A.5 Span
Defines the per iod of t ime over which the selected reading is plo tted on the d isplay f ie ld. 
Val id  span sett ing depends on the decimation rate selected in  the Rx Meter F ield on the 
Dec imation Configurat ion T i le  and the s ignal  burst  type.

3.2.7.A.6 Horizontal  Graph Scale
The graph’s  horizonta l  scale  is  def ined by the Span set t ing. The Test Set automatica l ly 
ad justs  the def ined Span sett ing to  the c losest val id  value according to the s ignal  burst  
type being received.

3.2.7.A.7 Vertical  Graph Scale
The graph’s vert ica l  sca le uni t  o f  measurement is def ined by the reading d isp layed on the 
graph f ie ld. Symbol Clock Er ror  is  indicated in  mHz;  Power readings are ind icated in dBm.

3.2.7.A.8 Reset Meters Soft Key
Stops, clears, and re-s tar ts the acquis i t ion of data for the data display f ields .

3.2.7.A.9 Reset Acquire Soft Key
“Re-synchronizes” the test set wi th the incoming HPD® signal.

3.2.7.A.10 Adjust Vertical  Soft Key
The Adjust Vert ical  Soft  Key opens a soft  key sub-menu as shown in the example below. 
The sub-menu sof t  keys adjust the pos i t ion and range of  the vert ica l  scale.

Fig . 3-19  Rx T ime Display -  Vert ica l  Soft  Keys

3.2.7.A.11 Reset Vertical  Soft Key
The Reset Vert ical  Soft  Key centers trace ver t ica l ly  on graph f ield . Th is soft  key i s help fu l  
in locat ing a trace when i t  is not vis ib le on the graph f ie ld. Th is sof t  key is accessed by 
pressing the Adjust Vert ical  Soft  Key.
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Chapter 4 -  HPD® User Data I /O Port

4.1 INTRODUCTION

The HPD® User  Data I /O Port a l lows XML formatted in format ion, re ferred to in  th is 
manual as XML f i les, to be relayed to and f rom a remote PC locat ion and a Test Set.  Each 
XML f i le  conta ins  processing ins truct 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,  ed i ted and re-transmitted to  the Test Set,  or dele ted.

4.2 VIEWING APPLICATION

The fol lowing in format ion is necessary to  develop an in ternal  viewing appl icat ion:
• The Test  Set Raw Data Serv ice is  l isten ing on TCP socket number 2222.
• The Test  Set ’s  IP address can be conf igured and accessed f rom the Network 

Ut i l i ty  Ti le .

4.3 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 v ia an Ethernet cable. Once equipment i s connected, XML f i les  can be 
transmitted 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. 

Received XML f i les can only  be v iewed when a viewing appl icat ion 
Viewing Appl icat ion has been ins tal led on the PC.

The TCP socket on the PC should be opened in block ing mode so 
that XML data is  not los t when i t  is  sent to the Test Set.  PC 
process ing speed must be suff icient to  al low i t  to accept the 
incoming data burst s tream of XML l ines.

NOTE

NOTE
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4.4 HPD® XML COMMAND STRUCTURE

This  sect ion describes HPD® XML commands and command formatt ing inst ruc t ions. Th is 
sect ion is intended for users  fami l iar  wi th XML and therefore on ly descr ibes XML 
commands speci f ic  to  the Test Set HPD® Option.
To establ i sh a basel ine, the f i rst  <burst> def in i t ion in  the XML f i le  should inc lude <type>, 
<modulat ion>, <mhbk> and <mdbk> information.

4.4.1 <burst> </burst>
This  command ind icates the beginn ing and end of each burs t.
The fol lowing conf igurat ion rules must be fo l lowed or  the burst is  not transmi tted:
• I f  < type> or <modulat ion> appear  in the <burst> def ini t ion, <mhbk> and <mdbk> 

must a lso be included in the <burs t> def ini t ion.
• I f  < type> i s INBOUND RANDOM, <modulat ion> must be def ined as QPSK.

4.4.2 <type> </ type>
This  command spec i f ies  the mode of the signal  being transmitted or received:
• INBOUND RESERVED
• INBOUND RANDOM
• OUTBOUND

4.4.3 <modulation> </modulation>
This  command spec i f ies  the type of modulat ion being transmitted or received:
• QPSK
• 16QAM
• 64QAM

4.4.4 <t imestamp> </ timestamp>
The t imestamp f ield  is opt ional  for each burst t ransmiss ion. This  va lue can be user 
def ined as an ASCII hex s tr ing with  a  maximum of 8  characters.  The burst  is sent 
immediately  i f  th is  f ie ld is  FFFFFFFF.

4.4.5 <mhbk> </mhbk>
The f ie ld is  comprised of a s tream of ASCI I hex characters which compi le the MAC 
Header Block of the burs t.
MHBK data should be input as a ASCII hex str ing. Bi t  lengths are def ined in  the fo l lowing 
table  accord ing to  speci f ied modulat ion and s ignal type:

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 b i ts

Inbound Reserved 16 QAM 96 b i ts

Inbound Reserved 64 QAM 96 b i ts

Inbound Random QPSK Does not conta in a 
MHBK.
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4.4.6 <mdbk> </mdbk>
The f ie ld is  comprised of a s tream of ASCI I hex characters which compi le the MAC Data 
Block of the burst .
MDBK data should be input as a ASCII hex str ing. Bi t  lengths are def ined in  the fo l lowing 
table  accord ing to  speci f ied modulat ion and s ignal type:

4.4.7 <skip> </skip>
When <skip> is used in the command struc ture the burs t is  not transmitted for that t ime 
slo t.

4.4.8 <sync> </sync>
Sync indicates the external  sync pu lse is  not t ransmit ted at the beginning of the burs t.
    

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
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Chapter 5 -  HPD® Acceptance Test

5.1 INTRODUCTION

The HPD® Acceptance Test procedure is  used to ver i fy that 3900 HPD® sof tware is  
funct ion ing with in  fac tory spec i f icat ions. Before beginn ing th is  procedure, complete the 
Insta l lat ion Instruct ions described in sect ion t i t led Ins tal la t ion in Chapter 2  of the 3900 
Series 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 un i t  to  generate and receive an HPD® s ignal.

5.2 REQUIRED EQUIPMENT

The fol lowing equipment is  needed to complete the HPD® Acceptance Test:
• MBNC to MBNC cable

5.3 TEST PROCEDURE

STEP PROCEDURE

1. Power  on Test Set .  Veri f y no error messages are disp layed during the boot-up 
process.

2. Connect one end of MBNC to MBNC cable to Test Set GEN (Generator) 
Connector.  Connect o ther  end to Test Set ANT (Antenna)  Connector.

3. Select Systems, HPD from the Systems Float ing menu. When HPD® is f i rst  
se lec ted, HPD® Defaul t  System Ti les appears. I f  HPD® has prev ious ly been used 
Ti le layout may vary .

Fig. 5-1  HPD® Factory Defaul t  Display T i le
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STEP PROCEDURE

4. Maximize the RF Contro l  Set t ings Ti le  and conf igure the fol lowing f ie lds :

F ig . 5-2  HPD® Measurement  Ti les

• Set the RF Gen Freq and RF Rcvr Freq to 851.0625 MHz.
• Set the RF Gen Level to  -40 dBm.
• Offset in  Unlock s tate.
• Set to  Cabled.
• Set the Tx and Rx PSC to 1.
• Set Receive Mode to Auto.
• Set Tx and Rx Burs t Type to Outbound.
• Set Tx Modulat ion 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 Dr i f t  to  0 .000000 Hz/sec.
• Set Freq Prof i le  Period to  1.000000 sec.
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STEP PROCEDURE

5. Minimize RF Control  Sett ings Ti le.  Select the Conste l lat ion, Error Vector 
Magni tude and Tra jec tory Ti les on three of the Measurement  Ti les . Inva l id is 
displayed in  the upper lef t  hand corner o f these three d isp lay T i les unt i l  a channel 
is enabled.

F ig.  5-3  RF Contro l  Set t ings Soft  Keys Enabled
6. Select RF Contro l  Set t ings Ti le .  Set RF Out Soft  Key to  GEN.
7. Set RF In  Soft  Key to ANT.
8. Set Transmit Sof t  Key to  Enable.
9. Set RF Gen Sof t  Key to  ON.
10. Wai t  whi le  Test Set  acquires s ignal  and accumulates data. Press Reset Acquire  

Soft  Key i f  needed.
11. Veri f y data d isp layed on Information Bar reads T:Out/QPSK/1 R: Out/QPSK/1.
12. Maximize Rx Meter Disp lay T i le  to view measurement readings.
13. Record the fol lowing readings from the Rx Meter Display Ti le :

14. Minimize the Rx Meter Disp lay Ti le .  Veri fy the average readings recorded in Step 
13 match the fol lowing data f ie lds  on the RF Cont rol  Sett ings T i le:

15. Select and maximize the Constel la t ion T i le .  Enable CH1 through CH4.

• Signal Power: avg and max.
• Frequency Error:  min, avg and max.
• EVM: avg and max.
• Rx BER: avg and max.

• Signal Power = RF Gen Level (± 1  dBm plus cable loss).
• Freq Error = RF Gen Offset (±  1 Hz).
• Rx BER is 0 .0 (± < 1%).
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STEP PROCEDURE

16. Veri f y the Conste l lat ion T i le d isplays a QPSK signal.

Fig . 5-4  Conste l la t ion T i le  -  QPSK Signal
17. Minimize the Constel la t ion T i le  and maximize the Tra jectory  Ti le .  Enable CH1 

through CH4.
18. Veri f y the fol lowing measurements  match the readings recorded in  Step 13:

19. Minimize Tra jectory  Ti le and maximize Error Vector Magnitude Ti le.  Enable CH1 
through CH4.

20. Minimize the Constel la t ion T i le  and maximize the Tra jectory  Ti le .  Enable CH1 
through CH4.

21. Veri f y the fol lowing measurements  match the readings recorded in  Step 13:

22. Minimize Tra jectory  Ti le and maximize Error Vector Magnitude Ti le.  Enable CH1 
through CH4.

23. Veri f y the fol lowing measurements  match the readings recorded in  Step 13:

24. Minimize Er ror  Vector Magnitude Ti le  and maximize the RF Contro l  Set t ings Ti le .  
Change Transmit Modulat ion to  16 QAM (64 kbps).  Press Reset Acquire  Soft  Key 
i f  needed.

• EVM: avg and max.
• Rx BER: avg and max.
• Freq Error:  min, avg and max.

• EVM: avg and max.
• Rx BER: avg and max.
• Freq Error:  min, avg and max.

• EVM: avg and max.
• Rx BER: avg and max.
• Freq Error:  min, avg and max.
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STEP PROCEDURE

25. Minimize RF Control  Set t ings T i le and veri fy  Constel lat ion T i le  d isp lays a 16 QAM 
signal as shown in example below.

Fig. 5-5   Conste l la t ion T i le -  16 QAM Signal
26. Maximize RF Contro l  Sett ings T i le  and change Transmi t Modulat ion to 64 QAM 

(96 kbps) .  Press Reset Acquire Soft  Key i f  needed.
27. Minimize RF Control  Set t ings T i le and veri fy  Constel lat ion T i le  d isp lays a 64 QAM 

signal as shown in example below.

Fig. 5-6  Conste l lat ion T i le -  64 QAM Signal
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STEP PROCEDURE

28. Maximize the RF Cont rol  Set t ings T i le and change the Pat tern to  O.153 Std w/1% 
Err.  Press Reset Acquire  Soft  Key i f  needed.

Fig. 5-7  RF Contro l  Sett ings T i le  -  Pat tern Select ion
29. Minimize RF Control  Sett ings Ti le.  Veri fy  Rx BER reading on Rx Meter Display 

Ti le is  ~1.00e-02.

Fig.  5-8  RF Contro l  Set t ings Ti le  -  Rx BER Measurement
This  completes the HPD® Acceptance Test.  I f  the Test Set did  not pass any of these 
veri f icat ion steps contact VIAVI Customer Serv ice.
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Chapter 6  -  HPD® Test  Appl ications

6.1 INTRODUCTION

This  chapter prov ides ins truct ions on conf igur ing the Test Set to  perform basic  
measurements on the HPD® BR and MSU. Test Setup may vary according to the 
hardware conf igurat ion of the BR and MSU being tes ted.

6.2 HPD® BR FUNCTIONALITY TEST PROCEDURE

This  chapter prov ides ins truct ions on conf igur ing the Test Set to  perform basic  
measurements on the HPD® BR and MSU. Test Setup may vary according to the 
hardware conf igurat ion of the BR and MSU being tes ted.

6.2.1 BR Functional ity Test Setup
STEP PROCEDURE

1. Connect BR Output to Test Set T/R Connector.  Connect Test Set 10 MHz 
reference to  BR Ext Freq Ref .

2. Configure BR parameters  to transmit to  the Test Set.

6.2.2 BR Functional ity Test Set Configuration
STEP PROCEDURE

1. Power  on Test Set .  Select Systems,  HPD from the f loat ing menu.
2. Maximize the RF Contro l  Set t ings screen and conf igure the fo l lowing RF Rcvr 

(Receiver) f ie lds:

3. Set RF In  Soft  Key to T/R.
4. Set RF Gen Sof t  Key to  OFF.
5. Set Transmit Sof t  Key to  DISABLE.

• Set RF Rcvr Freq to  match BR frequency.
• Set Offset  to  UNLOCK.
• Set Receiver Bandwidth to  Cabled/Off  Air  as  desi red.
• Set Receive PSC to match PSC of BR.
• Set Receive Mode to Auto.
• Set Burst Type to  Outbound.
• Veri fy  Sync Mode defaul ts to Free Run when Outbound Burs t 

Type is  se lected.
• Veri fy  Pre Amp Sof t  Key is OFF.
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STEP PROCEDURE

Fig. 6-1    Conf igure RF Contro l  Sett ings -  BR Funct ional i ty Test
6. Minimize the RF Contro l  Sett ings T i le .  Max imize the Rx Meter  Disp lay Ti le.
7. Define the number of bursts  over which the test should average readings for each 

desired measurement.

F ig.  6-2    Conf igure Rx Meter F ields - BR Funct ional i ty  Test
8. Key the BR to transmit s ignal  f rom BR to Test Set .  Record des ired data from the 

Rx Meter  Disp lay T i le.
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6.3 HPD® MSU FUNCTIONALITY TEST PROCEDURE

This  procedure is used to measure RF Output Power, Frequency Accuracy and BER of the 
Mobi le  Subscriber Unit .  This procedure also provides EVM, Symbol Clock Error and 
Occupied Bandwidth readings.  The Test  Set s imulates BR funct ional i ty  during this  test 
and should be conf igured according ly.

6.3.1 MSU Functionality Test Setup
STEP PROCEDURE

1. Connect MSU Tx Port to Test Set T/R Connector.
2. Connect Test Set GEN (Generator)  Connector to MSU Rx Port.
3. Configure MSU to operate in  Ful l  Duplex Mode.

6.3.2 MSU Functionality Test Set  Configuration
STEP PROCEDURE

1. Power  on Test Set .  Select Systems,  then HPD from the f loat ing menu.
2. Maximize the RF Contro l  Set t ings Ti le  and conf igure the fol lowing:

Transmit Fields:

• Set RF Gen Freq to  match MSU frequency.
• Set RF Gen Level to des ired va lue.
• 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 des ired 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/Off  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 des ired.
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STEP PROCEDURE

Fig.  6-3  Conf igure RF Control  Sett ings - MSU Funct ional i ty  Test
3. Set RF In  Soft  Key to T/R.
4. Set RF Out  Soft  Key to GEN.
5. Set RF Gen Sof t  Key to  ON.
6. Set Transmit Sof t  Key to  ENABLE.
7. Minimize the RF Sett ings COnt rol  Ti le .  Maximize the Rx Meter Disp lay T i le .
8. Define the number of bursts  over which the test should average readings for each 

desired measurement.

 
F ig. 6-4  Conf igure Rx Meter F ie lds  - MSU Funct ional i ty  Test

9. Transmit signal  f rom MSU to Test Set.  Record the des ired data from the Rx Meter  
Disp lay T i le.
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Appendix A - HPD® Terms and Acronyms

ACQ Acquire Status Ind icator

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 Magnitude

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 Uni t  to  Base Radio

INT In ternal

kHz k i lo Hertz

LCM Logical  Channel Mult ip lex ing

max Maximum reading

MHz Mega Her tz

min Minimum reading

Mod Modulat ion

ms Mil l isecond

MSU Mobi le Subscriber  Unit

Out Outbound Signal

Outbound Burst type sent f rom Base Radio to  Mobi le Subscr iber Unit

PSC Pilo t 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
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SAM Scalable Adaptive Modulat ion

TDO Time Divis ion Offset

TOS Top of Scale

Tx Transmit

UTILS Uti l i t ies

VNC Virtua l  Network Cl ient/Virtual  Network Computing
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Appendix B -  HPD® Contact Information

For in format ion on purchas ing HPD® Software Option, contact Motorola :

For technica l  support,  contact Motoro la:

For issues re la t ing to  use of  the 3900,  contact the VIAVI Sales Support Department:

CONTACT: Motoro la Parts  Cal l  Center

Telephone: (800) 422-4210,  ex t 6883

Hours of Operat ion Monday through Friday
7 am to 7 pm CST

HPD® Option 
Numbers

HPD® Test ing Option Motorola  Part  # R2091A

HPD® Advanced Analys is Package Motorola  Part  # R2092A

HPD® Test ing Suite (R2091A and 
R2092A)

Motorola  Part  # R2093A

CONTACT: Motorola  System Support Center

Telephone: (800) 221-7144

Hours  of Operat ion 24 hours a day/7 days a week

CONTACT: VIAVI

Sales Support Department

10200 West  York  Street

Wichi ta, KS 67215

Telephone: (800) 835-2350

FAX: (316) 529-5330

emai l :  AvComm.Service@viav iso lut ions.com

mailto:AvComm.Service@viavisolutions.com
mailto:AvComm.Service@viavisolutions.com
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VIAVI Solutions, Inc.

North America: 1.844.GO VIAVI / 1.844.468.4284

Latin America +52 55 5543 6644

EMEA +49 7121 862273

APAC +1 512 201 6534

All Other Regions: viavisolutions.com/contacts

Part of CD # 6047 
Revision M0
January 2020
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