GSM/EDGE Remote Programming for the Agilent N9020A MXA Signal
Analyzer

l. Introduction:

This document is written to demonstrate the GSM/EDGE measurement capabilities of the
N9020A MXA signal analyzer using VEE Pro 8. It focuses on three areas of interest: GSM
measurement application, EDGE measurement application, and data recording to an Excel
file.

To remotely control N9020A MXA with VEE Pro8, two different measurement settings can
be setup independently.

e Measurement Specific Settings are parameters that are located under the
MeasSetup key. The SCPl syntax has the form SENSE:<Measurement>:
<Parameter>. For example, SENSE:ACP:AVER:STATE OFF refers to turn the average
off for the Adjacent Channel (ACP) measurement.

e Measurement Global Settings refers to the settings that are global to the
application, such as the attenuator settings located under AMPTD key.

Il. GSM Measurement Application:

Figurel below describes the settings and recommendations to optimize the throughput for
making GSM measurements.
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—| Timer| -
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L - —| Timer| =
Call OutputRFSpectrum —10RFS| i

Figure1. GSM Measurement Test Flow Diagram

It is recommended to setup majority of the settings prior to the actual measurement in
order to achieve the fastest measurement speed. All the “XX_Setup” functions prior to the
@(I button need to be run once only provided the Application Mode has not been preset. All
tests after the @I button will be run on each DUT once or multiple times. The
window controls the number of tests MXA will perform. In the case shown above, MXA will
perform the measurements ten times. The Timer window shows the time it takes to finish
the measurement.

GSM_Setup:
Figure2 shows the recommended GSM/EDGE application settings for the fastest

throughput. It's recommended to send these commands to the instrument once only to
prevent spending extra time on setting up the instrument because these settings will be
retained throughout the test process as long as the Application Mode has not been preset.
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Linght:=A (agn9020a @TCPIP0:192.168.0 4 inst0:INSTRS

1 CTFreq

1 TimaSlat

WRITE TEXT "*IDR?" ECL

READ TEXT IDMSTRING STR

VWRITE TEXT "INST:SEL EDGEGSM" EOL

VWRITE TEXT "*RST' ECQL

WRITE TEXT "=CLES" EQL

WRITE TEXT "FORMAT:DATA REAL,32" EOL

VWRITE TEXT "SEMSE:RAD:STAN:BAND PGSM" ECL
WRITE TEXT "SENSERAD:DEY BTS" ECL

VWRITE TEXT "SENSE:RAD:DEV:BASE TYPE MORM' EOL
VWRITE TEXT "SEMNSE-FREQCENT ", CTFreq EQL
VWRITE TEXT "SWE:EGATE:STATE ON" ECQL

VWRITE TEXT "SEMSEWAY TRIGSOUR RFE" EOQOL
WRITE TEXT "SENSE.CHAN:BURST MORM' ECL
WRITE TEXT "SERSE.CHARSLOT", TimeSlot ECL
VWRITE TEXT "SERSEPOWATT 10dB" ECL

WRITE TEXT "INIT:CORMT OFF" EQL

WRITE TEXT "display.enahle off' EOL

WRITE TERT "CALAUTOALERT TTEM" EOL

WRITE TEAT ":DISF:MONMBEWWIND TRACY.COUR OFF" E

WRITE TEXT "POWVWREANGEALUTO OFF" EOL

= Double-Click to Add Transaction =
£

Figure2. GSM Application Optimum Settings

The above functions perform the following:

Identify the in

strument’s connection.

idnstring |

Return the name of connected instrument to make sure that it is the right one.
Select GSM/EDGE application.

Set the instrument to Mode Preset in Single measurement state.

Clear the erro

r queue and status register byte.

Set the data format to Real32 since data input/output is faster using the 32-bit

binary format.

Select the Radio Standard to be used in the GSM application to be P-GSM.
Select the type of radio device, Base Station Transmitter (BTS), to be tested.
Set the BTS type to be normal.

Enter the center frequency of the GSM signal.

Set the Gate function to be ON.

Select the trigger source.

Select the burst type to be Normal.

Enter the Timeslot number at which the GSM signal is on.
Set the attenuator setting to be 10dB. It is recommended to avoid automatic
attenuator setting whenever possible to prevent additional time on change in
attenuation value from measurement to measurement.

Set the instru
Turn the displ

ment to single sweep.
ay off for the fastest throughput.
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e Set the auto alignment to alert so that they do not automatically initiate during a
measurement.

e Set the Auto Scaling to OFF since the default is ON. When it's on, the Scale/Div
value is automatically determined by the measurement result, which required a
longer data acquisition time.

e Set the RF port power range to OFF rather than to automatic to speed up the
measurement.

TxPower_Setup:
Transmit power is the measure of in-channel power for GSM/EDGE systems. GSM systems

use dynamic power control to ensure that each link is maintained with minimum power
consumption to prevent power leaking into other frequency channels or timeslots, but the
power transmitted must be sufficient enough to maintain an acceptable quality. Figure3

shows the recommended settings for the Transmit Power measurement.
= LinsMya ( @TCPIPO:192 1680 4:instd: INSTR) =]

WRITE TEXT "SEMSE TP THR. TYFPE REL" EOL #
WRITE TEXT "SENSE TP THR ", Rel_Lev ECQL

1 RBel_Lev | [\WRITE TEXT "SEMSE THP:AVER OFF" EQL
= Double-Click to Add Transaction = bt
< »

Figure3. Transmit Power Optimum Settings
The first two lines of commands set the threshold level relative to the reference power
level. Therefore, we’'ll know exactly how much power is transmitted above the threshold
level. The last command turns off the averaging to prevent averaging the measurements
during each sweep, thus a faster measurement time.

Power vs Time_ Setup:

Power vs. Time (PVT) measures the mean transmit power during the “useful part” of bursts.
In GSM/EDGE systems, transmitter must power up and down within a predefined time
division mask to prevent adjacent timeslot interference and loss of data. Therefore, PVT
measurement also verifies whether the power ramp fits within the Spectrum Emission
Mask (SEM).

—|  LinsMxa { @TCPIPD::192.166.0 4 inst0:INSTR) =]

WRITE TEXT "SENSE:PFER:AVER OFF" EOL
= Double-Click to Add Transaction =

Figured. Power vs. Time Optimum Setting
Figure4 shows the recommended setting for the PVT measurement. The averaging is turned
off to achieve a faster measurement speed. If the power burst of the GSM/EDGE signal in
the time domain fits within the defined mask and the threshold level of the TxPower Setup
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is set properly, then the result of the PVT measurement should be pretty closed to the
Transmit Power measurement.

PFError_Setup:
Phase and Frequency Error (PFER) measures the modulation accuracy for GSM systems. It

equivalents to the Error Vector Magnitude (EVM) measurement used in EDGE. A poor
phase error can reduce the ability of a receiver to correctly demodulate a signal. A poor
frequency error may cause the transmitter to interfere with each other or a receiver to be
unable to synchronously demodulate a signal.

—|  Linshixa { @TCRIPD: 92.168.0.4-inst0:INSTR) 1=

WRITE TEXT "SEMSE:PFER:AVER OFF" EOL
= Double-Click to Add Transaction =

Figureb. Phase and Frequency Error Optimum Settings
Figureb shows the recommended setup for the PFER measurement. The averaging is turned
off to shorten the measurement time. Since the N9071A GSM/EDGE application offers a
one-button PFER test, no further instrument setting is necessary.

OutputRFSpectrum_Setup:

The Output RF Spectrum (ORFS) measurement is equivalent to the Adjacent Channel Power
(ACP) measurement. It is a measurement of how much energy spills over to the adjacent
channels. The two main causes are:

e Modulation and Wideband Noise: Since the modulation process and wideband
noise in a transmitter causes the carrier wave to spread spectrally, the excessive
spectral spread may interfere with the other users who are operating on different
frequencies. The ORFS measurement is used to ensure that the modulation
process does not cause excessive spectral spread.

e Switching Transients: During the PVT measurement, the power burst in the time
domain must fit within the SEM mask to prevent interference with the adjacent
Timeslots. Therefore, it needs to ramp up or down fast enough to match the
predefined the SEM mask. However, if the burst ramps up or down too fast, it may
cause spectral splatter, which is the additional power at frequency offsets from the
carrier. The ORFS measures the power level at different frequency offsets and

indicate whether or not the GSM/EDGE signal passes the test.
—|  LinshixA tagn8020a @TCRIP0:182.165.0.42inst0INSTR) =

WRITE TEXT "SEMSE:ORFSAVER OFF" EOL
WRITE TEXT "SERSEORFS TRIG SOUR RFE" EQL
WRITE TEXT "SENSE.ORFSTYPE", MeasType EQL
WRITE TEXT "SEMNSE:ORFS:MEAS MULT" EQOL
WRITE TEXT "SEMSEORFSLIST.SEL SHORT' EQOL
= Double-Click to Add Transaction =

1 WMeasType
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Figure6. Output RF Spectrum Optimum Settings

Figure6b shows one example of how to setup the ORFS measurement to achieve fastest
throughput. There are four ORFS measurement types to choose from as an input:

e ORFS due to modulation and wideband noise (SCP/: MOD)

e ORFS due to switching (SCPI: SWIT)

e ORFS due to modulation and switching (SCPI: MSW)

e Full frame modulation (SCPI: FFM)
MULT is selected to measure multiple offsets and the Frequency List is set to SHORT. The

results are listed as the power levels at different frequency offsets relative to the carrier
frequency.

Measurements:

Figure7 to Figure10 display the measurement settings and the corresponding results for
each test. Notice that they all follow a similar format, “:READ:<MEASUREMENT>?"

: : —| Alphabumeric | o
-| LinstA (agn9020a @TCPIP0:192.168.0.4:5inst0NSTR) | E | 00 0.2, =
WRITE TEXT ":READTAF?" EQL 5| Jf e 01:-10.58
READ BINBLOCK TxPower REALZZ ARRAY™ s 02:-10.58
033201
04:-50.33 =

Figure7. Transmit Power Measurement Settings
—| Alphaklumeric | 4 ||
= Linshf=A (agn8020a @TCPIP0:192.168.0 4:instd: INSTR) [ 00002y o

01:-10.46
WRITE TEXT "READ:PNVT?" EOL o

READ BINBLOCK Mean_TxPower REALIZ? ARRAY> » | Mean_TzFower _|02:-1D.4E
< 3 03: 3444

04: 280
052994 i

Figure8. Power vs. Time Measurement Settings

—|Linsru1}<A (agn3020a @TCPIPD:192.168.0.4:inst0:INSTR) | .|| 0:0.37388
1. 0.9626
WRITE TEXT “READ:FFERT™ EOL ~
FFError 2
READ BINBLOCK, PFEror REALIZ ARRAY™ b Q el

Figure9. Phase and Frequency Error Measurement Settings

—|Alpha... | =
— |Linsh4 (agn3020a @TCRIPO:192.168.0.45inst0:NSTR) | « | 0: I
WRITE TEXT "-READ:ORF 57" EQL A uo:o
READ BINBLOCK ORFS REAL3Z ARRAY*4 ~| | ORFS 01:-36.97
< 3 02;-41.08
03:-68.35 T
4 3

Figure10. Output RF Spectrum Measurement Settings
So far, the best measurement result is 6.538 second for ten measurement sets, which is
about 0.653 second for four tests in each measurement set. Figurel also shows the time
spent on each individual test.

Agilent Technologies

GSM/EDGE Remote Programming for the Agilent N9020A MXA Signal Analyzer
© Agilent Technologies, Inc. 2007 Page 6 of 12



lll. EDGE Measurement Application:

Figure11 shows the test flow for the EDGE application. Similar to the GSM measurements,
all settings are set prior to the actual measurements before the button. Three tests are
conducted for the EDGE application: Power vs. Time (PVT), Error Vector Magnitude (EVM)
and Output RF Spectrum (ORFS). The time that takes to finish a single set of measurement
is around 0.467 second. Figure11 also shows the time for each individual test.

—|CTFreq | — | AlphaNurneric| - |
[a35.2M +——1 Call EDGE_Setup | 1y b

—| Timestot] 4 |_I—I Call PVT _Setup |
EI -
[ Call EEVM_Setup |

—| MeasType | 4|
Tl St

1 CaIIOutputRFS-pen:trum_Setup |

—| Timer =
CaII-P‘uTI 37 54m
—| Timer + —| Timer -

Call EE'\-‘MI 0.3665 0.4671

Call OutputﬁFSpectrum | au

Figure11. EDGE Measurement Test Flow Diagram

EDGE Setup:
The EDGE_Setup is similar to the GSM_Setup except the trigger source and the Timeslot.

Conventional GSM mobiles use a single timeslot on the uplink and downlink. Therefore, the
default RF Burst trigger that has automatic level control for periodic burst signals is used as
the trigger source. However, unlike GSM, EDGE allows multiple users to transmit on
multiple timeslots at varying power levels, so an external trigger source is used, as
highlighted in Figure12.
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- Linsht, { @TCPIPO:192.168.0.47inst0:INSTR) =

WRITE TEXT "*IDM? EQL ~
READ TEXT IDNSTRING STR

WRITE TEXT "INST:SEL EDGEGSM" EQL

WRITE TEXT "*RST" EQOL

WRITE TEXT "*CLE" EQL

WRITE TEXT "FORMATDATA REAL 32" EOL

WRITE TEXT "SENSE:RADSTANBAND PGSM EOL

WRITE TEXT "SEMNSE:RAD:DEY BTS" EOL

WRITE TEXT "SENSE:RAD DEV:BASETYPE NORM' EOL
WRITE TEXT "SEMSE:FREQ:CENT ", CTFrag EOL

| CTFreq | lywRITE TEXT "SWE EGATE:STATE OMN' EOL IDNSTRING |
WRITE TEXT "SEN: 213:30UR EXT1" EQL

WRITE TEXT "SEMNSE:CHAN BURST MORM EOL

WRITE TEXT "SERSE:POVATT 10d8" EOL

WRITE TEXT "INIT:GOMNT OFF" EOL

WRITE TEXT "display:enahle offt EOL

WRITE TEXT "CALAUTOALERT TTEM® EQL

WRITE TEXT "DISP:MOMNVIEWAWIND TRACY:COUP OFF
WRITE TEXT "SENSE:POWRANGEAUTO OFF" EQL

= Minokla Slicl ta Add Tranmeantinm =

4 *

Figure12. EDGE Applic;tion Optimum Settings

PVT_Setup:
Since the EDGE application allows users to transmit multiple timeslots at different power

levels, the Power vs. Time (PVT) measurement is able to perform multi-slot power
measurement. Consequently, the number of slots which are used in each data acquisition
is set to 8 because GSM/EDGE has 8 timeslots, as shown in Figure13. The PVT
measurement also allows us to examine the power level at a selected timeslot for a detail

examination.
= Linshxa { @TCPIPO:192.165.0.4:inst0:INSTR) =

WRITE TEXT ":SEMSEEPVTAVER OFF" EOL »
WRITE TEXT "SEMSE.EPYT.TRIG:SOUR EXT1" ECOL

| TimeSlot | [WRITE TEXT "SEMSEEPYT.SWE:TIME 8" EOL
WRITE TEXT "SEMSE.CHAMSLOT", TimeSlot EOL ™
£ ¥

Figure13. Power vs. Time Optimum Settings

EEVM_Setup:
EDGE uses 3m/8 rotated 8PSK modulation scheme, which is a non-constant amplitude

modulation. Therefore, a transmitter’s phase, frequency and amplitude accuracy are all
critical to the system’s performance. Therefore, Error Vector Magnitude (EVM) is used for
EDGE as opposed to PFER measurement used for GSM. As shown in Figurel14, averaging is

turned off for a faster EEVM measurement.
—~|  LinsMxa { @TCPIPD:192.168.0.4:inst0:INSTR) =

|WRITE TEXT "SENMSEEEVMAYER OFF" EOL =

Figure14. Error Vector Magnitude Optimum Setting
OutputRFSpectrum_Setup:
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The ORFS measurement settings for EDGE are similar to the settings for GSM (Figure15).
The only difference is the trigger source, which is switched to external triggering. In order
to distinguish the measurements from EDGE to GSM, SCPI command, EORF, is used to

present the Output RF Spectrum (ORFS) measurement for EDGE.
= LinshxA ( @TCPIP0:182.168.0 4 instl INSTR) =

WRITE TEXT ":SENMSE:EORF.AVER OFF" EOL -~
WRITE TEXT ":SEMSE:EORF TRIGSOUR EXT1" EOL
WRITE TEXT ":3ENSE:EORFTYFE ", MeasType EOL
WRITE TEXT ":SENSE:EORF:MEAS MULT" EOL

WRITE TEXT " SEMSE.ECQRF:LIST:SEL SHORT'EOL
£ b

1 MeasType |

Figure15. Output RF Spectrum Optimum Settings
Measurements:

As mentioned above, the PVT measurement for EDGE can measure different power levels

at multiple timeslots, as well as a single power level at a selected timeslot. In Figure16, the
first output “EPVT" returns the power levels at all 8 timeslots and the second output
“EPVTT" returns a more detailed power level measurement at the timeslot set in Figure 13.

—|  Linghixas ( @TCRIPD:192.168.0.4:inst0:INSTR) =
WRITE TEXT :READ:EPYTT?" EOL ~| | EPVT -
READ BINBLOCK EPYT REALZZ ARRAY™ [ERVT | —|#iphah... | |
WRITE TEXT “FETCH:EPYWT? EOL 00: 0.2u =
READ BINBLOCK EPYT1 REAL3Z ARRAY:™ ™ 01:-10.38
< » EPWT1 —02:-10.38
03: 23 64k

Figure16. Power vs. Time Measurement Settings

Figure 17 and Figure 18 display the EVM and ORFS measurement settings for EDGE and the
corresponding results.

—|Alpha... | 4
—| Linghtxa { @TCPIPD:192.168.0.4:inst0:NSTR) <) [oo:1585 =
WIRITE TEXT "READ-EEWVM?" EQL S 01:0.8583
READ BINBLOCK EEWM REAL32 ARRAY ™ | EEYM [—y02:0.8583
¢ 3 03:1.93

MA- 4 na4

—|  LinsMx& { @TCPIP0:192.168.0.4:inst0:INSTR) = 0000
WRITE TEXT ":READ:EQRF?" EQOL ~ 001:-17.87
READ BINBLOCK EORF REAL3Z ARRAY:® »| | EORF [—1g02: 0
< > 003:-17.87

Figure18. Output RF Spectrum Measurement Settings
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IV. Data Recording:

Data can be transferred and recorded into an Excel file after the measurement. Figure19
shows the test flow of the GSM application with add-in Excel library. The PFER results from
each measurement are to be recorded.

—|CTFreq| «|
|935.2M ’—"
_1 Start =] Connected To ... =
[ Timgsiof 1 P Gszﬂ Setup I I»'-\gilent Technologies, MN9O204,
= - - 1l | |
I 0 —I —— Call TxPower_Setup | J
—|Threshlod_Rel_Lvl | - | Call PFEror_Setup |

40 — -
F 4 Call OutputRFSpectrum_Setup |

Call Excel_Setup |
—|  MeasType |+
[ = o,

Il S

— | TEFower | «

00: 0.2u =

—|Faor count| - | 01:-10.76
[ 10 Call TsPower Ina:

— | PFError| «

- 01747 -
File Marme Selection I - . -
Call FFError I

Call Data_Recording I

Call OutputEFSpectrum I\L

Figure19. Test Flow for GSM Application with Add-in Excel Library
The Excel_Setup function opens up an Excel file. The Data_Recording function transfers
and records the “PFError” data to the Excel file as soon as the data are available. For
details about how to setup the Excel Setup and Data_Recording, please refer to the
Appendix. Figure20 shows the data that has been recorded to an Excel file.

Agilent Technologies

GSM/EDGE Remote Programming for the Agilent N9020A MXA Signal Analyzer
© Agilent Technologies, Inc. 2007 Page 10 of 12



B3 Microsoft Excel - Book45

@_] File Edit Aiew Insert  Formab  Tools Data Window  Help Type a guestion forhelp = o @ X
HRN=A" RERE IS NN - W R - R RN s 1A S o - L v 10 o
1 - A Test1O

A s e e T e B & [ BT e <
L1 |Testt Test2 Test3 Testd Tests Testh Test? Testd Testd [Testio ! =
| 2 | 1909304 1156703 205.0025 167.4657  90.62344 225.4504 167.4299 1905666  221.23 174 6606
| 3 | 533.933 240.0001) 514.9585 334.6838 2247318 545.1454 351.9237 4307089 4435943 4311335
| 4 | 83.8 £ Thid 139.9 106.6 61.5 86.1 6.5 55 a5
| &6 | -420.334| -1133539| -712551| -20071.7| -7704.81| -2271.95) 3201.088| -2131.97) -14487.8) -B12.227]
| B | -15.2279] -19.447| -13.4225| -24.0038| -11.7738| -21.8075 -8.90357| -25.7897 | -17.4721| -20.3885
| 7 | 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
| 8 | 05| 05 0.5 05 0.5 0.5 05 0.5 05 05
=R 61 61 61 61 61 61 B1 61 61 61
|10 | 4E-07 4E-07 4E-07 | 4E-07 4E-07 4E-07 4E-07 AE-07 4E-07 4E-07
| 11| 0.000279 000025 0000281 0000279 000025 0.00025 0.00028 000023 0.00023 000023
12
13
= I I I I I I I I I I |
W 4 v niSheetl (Sheet? fSheet3 / ' ' ' < | I
Ready UM

Figure20. Data Recoded into an Excel File
APPENDIX:

Excel _Setup (Figure21): The first three functions are under the Excel Tab; and the last one is
a Call function.

Initialize Excel Library |

Excel S-ettings |

SendDat-aSEﬁings |

Call ¥iLib.Newitiorkbaak I

Figure21. Excel Settings to open an Excel file

Data_Recording (Figure21):

Formula

[4]

= Formula | -]

= Formula = = Formula Ir] DataToCells I
Test+(A+1)
3+ 1" =
. 5 | Resut] F Al Result CalldLib DataToCslls

Result |

- . A + ||2||
o _j—l AlphaColFromMumeticCol |—L 0
A Result gl =
[ ] = IR A

Figure22. Data are recorded column by column
The first row is used as headers for each test, such as “Test 1", “Test 2” and etc. Starting
from the second row are the actual data transferred from the N9020A MXA signal analyzer.
The DataToCells and AlphaColFromNumericCol functions are the add-in Excel functions
that can be found under the Excel tab.
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