Agilent Technologies

Optimizing Throughput For Mobile WiIMAX™
Measurements Using the Agilent N9020A MXA Signal
Analyzer

The following describes the settings and recommendations to optimize the throughput for
making Mobile WiMAX™ measurements using the N9020A MXA Signal Analyzer and
N9075A 802.16 OFDMA measurement application. This process will help you yield faster
overall measurement times
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Figure1. Test Flow Diagram
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Figure1 graphically describes the test flow for optimizing the measurement speed.
Specifically the diagram shows that majority of the settings for each set of measurements
can be setup prior to the actual measurements and these settings will be retained
throughout the test process provided the Application Mode has not been preset. All
functions prior to the OK button only need to be run one time when the system is initialized.
All tests after the OK button will be run on each DUT.

Therefore, each mode and measurement can be setup independently. The difference
between the two cases is that measurement specific parameters are parameters that are
located under the Meas Setup key and have a SCPl syntax of the form
SENSE:<Measurement>:<Parameter> such as SENSE:ACP:AVER:STATE OFF. These are
referred to as measurement specific settings. Setting that are global to the application such
as attenuator settings are referred to as measurement global settings.

Figure2 shows the recommended settings to optimize the Spectrum Analysis (SA)
Application for the highest measurement throughput. These commands need to be sent to
the instrument once only to prevent spending additional time on setting up the instrument.

= Optimize 54 Application Ir ]

WRITE TEXT "INST.SEL 5A" EQOL

WRITE TEXT "*RST' ECL

WRITE TEXT "*CLS" EOL

WRITE TEXT "SEMS:FREGISYNT 3" EOL

WRITE TEXT ":SEMSe:SWEep TYPEALUTORULes SPEed" EOL
WRITE TEXT "IF:GAINSWERt 0" EOL

WRITE TEXT "IF:GAINFFT LOW™ EOL

WERITE TEST "INIT:COMNT OFF" EOL

WRITE TEXT "DISPLAYERNAB OFF" EQL

YWRITE TERT "CALAUTOALERT TTEM" ECQL

YWRITE TERT "RADIC:STAMN WLE02DOT11G" EOL

YWRITE TEXT "FORMAT DATA REAL B4" EQL

WRITE TEST "POWEATT 10 dB" EQL

WRITE TEXT "DISPWIND TRAC Y RLEY.OFFS 24 dB" EOQOL
= Double-Click to Add Transaction =

Figure2. Spectrum Analysis (SA) Application Optimum Settings

The above functions perform the following:
e Select SA Application.
e Set the instrument to Mode Preset in Single measurement state.
e C(lear the error queue and status register byte.
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Set the local oscillator’s phase noise behavior to fast tuning method when possible.
Cause any automatic coupling in the instrument to couple for the fastest method.
Select a set IF Gain that prevents the instrument from automatically determining
the gain which adds additional time to the measurement.

Set the instrument to single sweep.

Disable the display for the fastest throughput because updating the display slows
down the measurement. For remote testing, there is no need to display the data on
the analyzer screen.

Set the auto alignments to alert so that they do not automatically initiate during a
measurement.

Select the Radio Standard to be used in the SA Application.

Set the data type to Real 64, which selects 64-bit binary data format, since data
input/output is faster using the binary format.

In addition, it is recommended to avoid automatic attenuator setting when possible. If a
known input attenuator value is sufficient for all measurements, then this value should be
set to prevent additional time of the attenuator changing from measurement to
measurement.

|

Optimize Yimax Application =

WRITE TERT "IMST:SEL WWIMARKCFDMA" EOL

WRITE TEXT "*RST" EQL

WRITE TEXT "*CLE" EQL

WRITE TEXT ":RAD:STAMN.DEY M5" EQOL

WRITE TEXT "IMIT.COMNT OFF" EOL

WRITE TEXT "SEMSE:FREGCENT 2,43 GHz" ECL

WRITE TEXT "FORMAT:DATA REAL 64" EOL

WRITE TEXT "CORR:MS: GAIMN -24 dB" EOL

WRITE TERT "POWCATT 10 dB" EOL

WRITE TEXT "POWWEATT 8dB" EOL

WRITE TEXT "CALAUTOALERT TTEM" EQOL
t = Double-Click to Add Transaction =

Figure3. WiMax Application Optimum Settings

Figure3 shows the recommended WiMax Application Settings. The attenuator value will
need to be changed based upon manually DUT testing with the Auto Scaling set to On. The
ultimate goal is to determine an attenuator value that is acceptable in all measurements.

Also, individual measurements can be setup prior to making the measurements. A
recommendation for optimizing the channel power (CHP) measurement is shown in Figure4.
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—|Realbd]
2.5m
=EEE = Optimize CHP Ir]
20M \WRITE TEXT "CHP SWEEF TIME " CHP_SWE_TIME EOL
= CHP_SWE_TIME | | \oime TEXT "CHPFREQ:SPAN ", CHP_SPAN EOL
CHP_Span || VVRITE TEXT "CHP:BAND:INT*, CHP_INT_BW EOL

WRITE TEXT ":DISPlay. CHP VIEWIWIND TRACYRLEY ", CHP_RLEY EOL

- Real64 F| CHP_INT_BWy WRITE TEXT" CSTATE OFF ECL

CHP_RLEY
— ReaIE4 |

Figure4. Channel Power (CHP) Optimum Settings

The channel power measurement setup should include a fixed reference level to prevent
the measurement from restarting. Turing off averaging avoids averaging the results during
each measurement. Power measurement such as CHP and ACP utilize the average detector.
This detect will allow for averaging at a finer resolution than increasing the number of
averages. This averaging is controlled by the sweep time of the instrument. Start at the
default setting for the sweep time with the sweep time auto coupled. If this does not
produce the desired variance, then increase the sweep time in small increments until the
desired variance in results is achieved.

Figureb shows the recommended settings for the Adjacent Channel Power (ACP), which is

similar to the settings for CHP. _
_.| Optirnize ACF |"|

WRITE TEXT "ACP:SVWEEP . TIME ", ACP_SWE_TIME EOL

WRITE TEXT "ACP.CARRZ.LIST.-BAND ", ACF_CARR_INT_BW EQL

WRITE TEXT "ACP:OFFSETZ.LIST:STATE OM,OM,OM OFF OFF, OFF" EQL

WRITE TEXT "ACP:OFFSETZ.LIST .95 MHz, 7 MHz, 11.5 MHz, 1 MHz, 1MHz, 1MHz" EOL
WRITE TEXT "ACP:OFFSETZ.LIST:BAMD 100kHz,1MHz, 1 MHz, 1 MHz, 1 MHz, 1MHz" EQL
WRITE TEXT "ACP FREC:SPAR 24MHZ" ECL

WYRITE TEXT ":DISPlay ACP WIEWWIND TRAZY.RLEY " ACP_RLEY ECL

WRITE TEXT "ACP AVERSTATE OFF" ECL

= Double-Click to Add Transaction =

1 ACP_SWE_TIME

1 ACP_CARR_INT_BW

1 ACP_RLEWY

Figureb. ACP Optimum Settings

The Gate settings should be applied across all measurements that require gating. The Gate
settings are determined by using the Gate View function. Once the gate delay and gate
length are determined, the Gate View should not be used in production test. An example of
the gate setup is shown in Figure6.
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= Setup Gate

—| 450 us Delay| «|

—|1.25 ms Length | «|

ftm

4 Gate_Delay WRITE TEXT "SWE.EGAT.DELAY ", Gate_Delay EOL
IW iy = WRITE TEXT "SWEEGAT LENGth ", Gate_Length EOL
WRITE TEXT "SWEEGATE:SOURCE FRAM" EOL
WRITE TEXT "TRIGFRAM:SYNC RFB" EOL
WRITE TEXT "TRIG:RFB:LEV:ABS -50 dBrm" EOL

Figure6. Gate Setup

r Gate_Lendth | | yoime TEXT "SWE EGATESTATE ON' EOL =

The Gate Function should only be turned on when the instrument is in the WiMax mode

and turned off when it is in the Spectrum Analyzer application.

The test flow should be written that at this point only measurement need to be made with
minimal measurement specifics or measurement global settings changing during

production tests.

Call Set_EA_Mode |
1 Call Set_Saapp_CF |

—|Frequency Counter Result | «

2.832G

Call Set_viMax_Mode |

CenterFreq

1 Call Set_iWilaxapp_CF |

L 0122
Call Get DUT_CHP :.=|=l
Call Get_DUT_CHP —| 0dBm Result | =

1 Call Get_Device_Earrier_Frequency
Call Get_DUT_OnOT_Delta —|24 dBm Result| -

—| on off Ratio (dB) | -

-64

01221

—[12 dBm Result| «

Call Get_DUT_CHP }—/
Call Get_DUT_CHP |—l

01221 l

—|-21 dBm Result| «

0:12.21

Call Get_DUT_ACP

Call Get_DUT_EvMandFlatness
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=
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=] EWM =
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5.3 Agilent Technologies
Figure7. Ideal Flow for in-channel measurements

Figure7 shows the ideal test flow for a single frequency set of measurements. The
measurements are made in both the SA Mode and WiMax Mode. The ability of MXA to
switch modes quickly is of benefit in this application.

The first two functions (Set_ SA_Mode and Set_SAapp_CF) set the instrument to SA Mode
and the center frequency to the carrier frequency. In your case the center frequency needs
to be 3MHz above the carrier. At this point the function Get_Device_Carrier_Frequency
(Figure8) is called.

—_ Get_Device_Car-rier_Frequency | -| —_ AIphaN-umeric F
WRITE TEXT ":FREQ:CENT"; CenterFrag EOL 28326
ey WRITE TEXT "FREQ:SPAN 0 Hz' EOL - DUT_Freq

WRITE TEXT "SEMSE:BAND:RES 3MHz" EOL
WRITE TEXT ".SEMSEBAMND:VID 30 kHz' ECOL

WRITE TEXT "SWE.TIME 2 ms" EQL

WRITE TEXT "CALC:MARKT:STATE ON' EOL
WRITE TEXT "CALC:MARKT:FCOUNT:STATE ON" |
WRITE TEXT "INIT:CONT OFF" EOL

WRITE TEXT "INIT:IMM;®VA" EOL

WRITE TEXT "CALCMARKT:FCOUNT X" EOL
READ TEXT x REALG4

= Double-Click to Add Transaction =

CenterFreg ¥ |

Figure8. Get_Device Carrier_Frequency

MXA is switched into the WiMax mode for the remainder of the tests after the
Set_WiMax_Mode Function is called. The channel power measurement (Figure9) is run
four times to measure multiple power levels if needed.

= MA (@718 on 141.121.83.142) = —[Alphakiume._| |
WRITE TEXT "READ.CHP?' EOL _—
READ BINBLOCK CHP_Results REALB4 ARRAY S
= Double-Click to Add Transaction = CHP_Results
1:-67.78

ZHP_Results

Figure9. Channel Power Measurement
It is hoped that a single attenuator setting is sufficient for all amplitude levels because

changing the attenuator value between measurements will cause a minor loss in speed. If
this condition cannot be achieved, then it is recommended finding a set Mechanical
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attenuator setting that works in both the SA and WiMax applications and change the
electronic attenuation between the different power level measurements. Also, if more

repeatability is needed, it is recommended to increase the sweep time in slight increments
until the desired variance is achieved.

The same settings apply to the ACP Measurement as shown in Figure10.

Start

WA (@ 718 on 141.121.83.143) =

WRITE TERT "ACP:FREQ:SPAMN 24MH;
WRITE TEXT "READ:ACP?" EOL

READ BINBLOCK ACP_Results REAL
i = Douhle-Click to Add Transaction =

—_ AIphaN-umeric ¥
oo: o £|

Na 12148 _ -

ACP_Results

ACP_Results

Figure10. ACP Measurement

Figure11 shows the EVM AND Flatness Measurement settings. The EVM, Flatness and

Carrier feed thru are made in a single acquisition, READ:EVM1?. FETCH:EVM9? returns the
flatness data without causing another acquisition.

Flatness
— EwM and Flatness [
WYRITE TEXT "READEWM1Y" ECL
READ BIMBLOCE BV REALE4 ARRAY > SRR
WYRITE TEXT "FETCH:EWMY ™ ECL
READ BIRBLOCE Flatness REALGA ARRAY ™
= Double-Click to Add Transaction =
EvM
—  EvM

Figure11 EVM, Flatness and Carrier Feed thru
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