For MG3700A Vector Signal Generator

MX370104A
Multi-Carrier IQproducer™
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Ordering Information

Model/Order Name Remarks
No.
— Mainframe —
Required MG3700A |Vcctor Signal Generator
— Standard accessories —
JOO17F Power cord, 2.6 m 1 pc
J1276 LAN Straight cable 1 pc, 10cm, For U link connection on Rear panel
P0020 Compact Flash 64 MB 1 pc
11254 Compact Flash Adapter 1 pc
70742 MG3700A CD-ROM 1 pc, Main frame operation manual, IQproducer operation manual,
Standard waveformoperation manual, IQproducer software
— Options —

MG3700A -001

Rubidium Reference Oscillator

Aging rate: +1 x 10-10/Month

MG3700A -002

Mechanical Attenuator

Standard Electron A ttenuator is changed into M echanical
Attenuator.

MG3700A-011

Upper Frequency 6 GHz

Standard “250kHz to 3 GHZ” is extended to “250 kHz to 6 GHz.”

Recommended MG3700A -021

ARB Memory Upgrade 512 M sample

Standard “128 Msample/channel x 2” is extended to “256
M sanple/channel x 2.”

icense Key for IQproducer system) —

— Softwares (Li
Required MX370104A Multicarrier IQproducer

— Optional accessories —

W2495AE M@ 700A operation manual

W2496A E MG3700A IQproducer operation manual

W2539AE MG@G3700A standard waveform pattern operation
manual

W2505AE MX370104A Multi-carrier IQproducer operation

manual

Recommended J1261D

Ethemet Cable (Shield Type)

Cross,3m
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What is Multi-Carrier IQproducer?

MX370104A is PC software that can generate multicarrier waveform patterns using the

modulation and tone signals of various communication systems.

With the MX370104A software installed in a PC, parameters are set freely and
waveform patterns for up to 32 carriers are generated. The generated waveform
patterns can be transferred to the mainframe of MG3700A via a Compact Flash
card or a LAN, and the MG3700A mainframe can output the desired signals by
selecting the appropriate waveform pattern.

MX370104A
Multi-Carrier PC CF Card

IQproducer ;
— or
f|' R '|:l. 100BASE-TX LAN

al Generator

L e

(3) Transfer
the waveform data
to MG3700A.

(1) Install
the IQproducer
ina PC.
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(2) Generate
the waveform data
with IQproducer.

the waveform data
to be outputted.

What is Multi-Carrier IQproducer?

MX370104A Multi-Carrier IQproducer is PC software to create multicarrier

waveform patterns of modulation signals for various telecommunication systems.

[Multi-Purpose Function]

- Waveforms that use tone signals and waveform patterns of various telecommunication systems

- Waveforms that mix two or more different telecommunication systems

- Waveforms with offsets that exceed the frequency offset range of the MG3700A Two-Signal Combine Function

[Adjust Rate Function]

- Waveforms that convert the Sampling Rates of two waveform patterns of different telecommunication systems into
the same value <Two waveforms of different telecommunication systems are output by the MG3700A "Two-Signal
Combine Function”. >

[W-CDMA (DL) function]

Multicarrier waveforms in which clipping is set for evaluating W-CDMA base station transmission amplifiers.

- Generation of waveform patterns by MX370101A/02A/03A/04A

=> The MG3700A mainframe requires a license.

The software runs on a PC without a license and a user can try generating waveform patterns. However, an
unlicensed MG3700A mainframe cannot output signals because it does not recognize the waveform patterns.
- Generation of waveform patterns by EDA tools (e.g. C Language, MATLAB, Microwave

Office) => License free
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What is Multi-Carrier 1Qproducer?

[Multi-Purpose function]

The Multi-Purpose function performs multi-carrier conversion of existing waveform patterns and tone
signals using the MG3700A. Using this function, a signal with up to 32 carriers can be converted to a single
waveform pattern. (Sometimes it is not possible to set as many as 32 carriers depending on the combination
of the frequency offset and waveform pattern. On the other hand, it is possible to create waveform patterns
with more than 32 carriers by selecting waveform patterns already created previously using this function.)

Example: cdma2000 "FWD and RVS'" multicarrier signals

Eie T e S
@ CREREN R
Mut-purpase | At Rate | v-COMA®L) |
Crpaet ot o | reacrssors =
1 FAD_2457_Bitws_Tsiot 0.00 5750000
2 Ru/s_RCT_FeH 000 +7.500000
3 FAD_2457_Bkts_Tsiot 000 +6.250000
4 RvS_RCT_FCH 000 +5.000000
5 FAD_2457_Bkbins_tsiot 000 +3.750000
3 Rvs_RCT_FCH 000 +2.500000 | | Delete
7 FAD_2457_Bkps _tsiot 000 +1.250000
s RvS_RCT_FCH 000 0.000000 FFT Faints freass |
5 FD_2457_Bips _tsict 000 1250000 Ssmplie
2457 Fhps | ——
10 RvS_RC1_FCH 0.00 2500000 ¥ CX] ' Bl
Kl i i | Data Lenet tesens B
I . V- T
Freauency ()
I Phass randorize O Over Samging [0 Freq. Offset= 4 62.289560MHz Ouick Add ode Meuse bteraction Scde Cursor
5 Froquency [0 - [0 D)
©had  Cursor e Freauency 0000 Mz
- : € Glear angliude [00 - [0 @B
Multitone Close 1200 ! Amplituds 02778 B
woi FullSole
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What is Multi-Carrier 1Qproducer?

[Adjust Rate Function]

The Adjust Rate function converts two waveform patterns with different sampling rates into two waveforms
patterns with the same sampling rate.

With the MG3700A two-signal combining function, combining waveform patterns with different sampling
rates causes the bandwidth to change because the waveform pattern in memory B is output at the sampling
rate of the waveform pattern in memory A. Using the Adjust Rate function, it is possible to combine the
Wanted Signal and Interference Signal for various communication systems with the same sampling rate. By
matching the sampling rates of the two waveform patterns using this function, it is even possible to output a
signal for different communication systems by using the Two Signals Combining function.

Example: The sampling rate of "WLAN and Bluetooth" is adjusted.

Ref Level -20.00dBa
10dB/
Bluetooth_|Interferer

Mrpose. A Rt | wLcousoL | \ ‘ WLAN_Interferer

[_compenert | wviFie [ Phase coeg) |_Delay (sampie) |
115_DS5S_OFDM _Saps
eopsiceng o

Minimum Adustect
Sampling Rate Over Sampling Resamplng Rate

40000000 x |5 = [120.000000 Ea

+ 39700000 MHz
+ 47 500000 MHz
Center 2.420 0GHz Span_100 . OlHz

Close Center Freq = 2.420 000 000GHz

Multi-carrier setting screen FFT analysis screen
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What is Multi-Carrier 1Qproducer?

[W-CDMA (DL) function]

This function is used to create a waveform pattern by setting any of the 4 or 5 carriers of the W-CDMA Downlink

ON/OFF, as well as by setting the Clipping Method, Clipping Reference Level, and Clipping Ratio.

- Clipping Method:

Non, Vector (pre-filter), Vector (post-filter), Scalar (pre-filter),

Scalar (post-filter)
- Clipping Reference : Peak Power, RMS Power

Example: W-CDMA clipping and multicarrier

Filz  Tranzter Settive Simulation

=1

Mokl puapcss | Aduet Rete W-CTIMATA ) |

Carrier allocation

selection Lt
—Carrier selection
Frag, orrseibm) [15 = 25 o [es 4 = Frequency offset
Test model
selection™ Cerier Type Test iaddsl 1 G40PCH YI
Clipping selection—  cipungpitod [fn =]
Clipping reference__ gy roarencs [rom oo Glocira e | 100 = lipping value
selection
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Connections

A PC and the MG3700A Vector Signal Generator are connected as in the diagram below.
The MX370104A Multi-Carrier IQproducer must be installed in the PC.

MX370104A
Multi-Carrier

IQproducer MG3700A Vector Signal Generator
+ MX370104A License

100BASE-TX LAN | &=
Cross cable

| E

IQproducerTM operating environment

Spectrum Analyzer

CPU Pentium 111, IGHZ or faster * Refer to the appendix [IQproducer

Memory size 512 Mbytes or more Upgrade Procedure] for the installation

HDD 5 Gbytes or more method of IQproducer.

Display 1024 x 768 pixels or more * Refer to the appendix [Connection to

(0N Windows2000 Professional, LAN] for the LAN connection between
Windows XP a PC and the MG3700A.
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Starting IQproducer
IQproducer is started.

Start > Program > Anritsu Corporation > IQproducer for MG3700A

New Office Document

Open Office Document

N (5 Accossories
@& Tntermet Explorer
Documents 4 g Outlook Express
, B tierosoft access
icrosoft Excel
icrosoft Outlook
WMicrosoft PowerPaint
Wicrosoft Ward
[} Acrobat Reader 5.0

il start J ] & =3 J (=JRemavable Disk (E:)

Start
Main screen

File Svstem Transfer & Setting  Simulation  File Gen.  Help

Discover What's Possible™ Slide 10 A n ri tsu

MX370104A-E-I-1




IQproducer Main screen

Starting the IQproducer software displays the following screen.

Multi-carrier can be chosen from the [System] menu.

A [Qproducer for MG37 =1 E3
File | Swystem Transfer & Setting  Simulation  File Gen.  Help
1=EVDO EWD
1xEVDO BWS
TOmMA
HSOPA Dowrlink
HZOF & Uplink

W-COME Cowvenlink tStandard?
W= Db A L linl (St andard)

FIIEr

Discover What's Possible™ Slide 11 /l n ri tsu

MX370104A-E-I-1

Workflow Example

Shown below is a workflow depicting actual waveform data generation by IQproducer.

1. Parameter edit
Edit the Multi-carrier [Multi-carrier/Adjust Rate/W-CDMA(DL)| parameter on the
parameter setting screens.

2. Waveform generation
Generate the MG3700A waveform patterns.

Completion of waveform data

3. Transfer waveform patterns to signal generator
Transfer the generated waveform pattern to the MG3700A mainframe via a LAN.

4. Output waveform pattern

Extract the target waveform pattern to memory from the HDD of MG3700A. The desired
modulation signal is outputted by selecting the waveform pattern in the memory.
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Parameter edit: Main screen

When Multi-carrier is selected from the System menu, the main screen is displayed where
three functions can be selected: Multi-purpose, Adjust Rate, and W-CDMA(DL).
All parameters can be set from the screen by selecting any function.

B Multi-Carrier 16 producer for
Eile  Transfer Setting  Simulation

A==

Any of three functions is

Mtipurpose | Adjust Rete | W-COMADLY |

Component | Tone | i File | Gain (dB) | Freq Offset [MHzﬂ
1 a
2 a
E] a
4 a
5 a
] a
7 a
B a
E] a
10 [m] -
KT _>|_|
™ Phase randomize On Max Freg. Offset = + 0.000000MHz
Mutti tane | Exit

i selected (click).

- Multi-carrier

- Adjust Rate

- W-CDMA (DL)
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Parameter edit: Multi-purpose 1/2

First, perform settings for the Tone or wvi File parameters for each component.

Check the corresponding Tone checkbox to select Tone.

Next, parameters of Gain, Freq. Offset, Delay, and Phase are set.

W Multi-Carrier 1G1 producer for M
File  Transfer Setting  Simulation

@ B | B
Muti-purpose IAdjust Rate | w.comagL) | /

Tone | weiFile | Gain(dB) [Freq Otfset (MHz) | Phase (deq) [ Delay (sample)

Component

Onoooooooooo

™ Phase randomize on + 0.000000MHz

Mutti tane

Max Freq. Offset =

N\

Gain:

0.00 to 80.00 dB, resolution:0.01 dB

=P Freq.Offset:
-0.4 x Fs + 0.5 x BW
to 0.4 x Fs - 0.5 x BW
(Fs : sampling frequency)
(BW: all band)

=~ Delay:
0 to N-1
(N: Data Points of the source wvi file)

o
> Phase:

0 to 359 degree,
resolution: 1 degree

X

Next page

Tone, wvi File: Perform settings for the Tone or wvi File parameters.
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Parameter edit: Multi-purpose 2/2

The Multi-tone function generates Tone signals at the specified frequency interval.

This function is enabled when a component is selected to set the specified number of Tone
signals starting from the selected component No. If a wvi file is already selected for the
corresponding component, then the setting is replaced by the Tone signal setting.

hulti—to ne

SR Ly Carrier Spacing:
0.000001 to 120 MHz

Carfier Spacing I h oooona] MHz resolution: 1 Hz

LY Carrier Number:

Carrier Mumber I 1 ﬁ/ 1 to 32

(The number of Tone signals that can
be set varies depending on the set
Pawrer Step I 0.00 o value for Carrier Spacing.)

Apply Cloze | = Power step:
0.00 to 80.00 dB
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Parameter edit: Adjust Rate

Parameters of wvi File, Phase, and Delay are set.

ME E3

Eile  Transfer Settine  Simulation

= e
wvi File:
N B ek
Waveform pattern used by two-
Mull-purpose. Adist Fiste. | w.comaoLy wave combine function is selected.
Compaonent wevi File | Phase (dey) | Delay (sample)
1 i .
: P Delay:
0 to N-1

(N: Data Points of the source wvi file)

Minimum Adjusted

Sampling Rate Over Sampling pling Rate
% 1 = I ~ "\ —
Phase:

Max Fren, Offsel (86) ———— 0 to 359 degrees,

SpmEiis . resolution: 1 degree

Cotnponent 2 =

O Ext . . .
—I [Note] Depending on to the combination

of the wvi file set in Component 1, 2
and setting values of Over Sampling, it
might take several ten minutes to
several hours at calculation time.
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Parameter edit: W-CDMA (DL)

The following parameters are set.

1/2

A v Y
File  Transter Sefing  Simulation
Muti-curpase | Aiust Rade WI-EDAAITL |
Carrier allocation ot L [evel setting
selection
r—Carrier selection
u [ I [
Frea.OfftetiHn) [75 = [28 H [a2s H| [ws & Frequency offset
Carrier Type Cattier Type |Tagt Model1 G40PCH -
Clipping Method Chpring Methor e =
Clipping Reference '—— clpypny Referance IPE-sI Penwer - Clppng nosx %) 1] 53' Clipping Index
=
Discover What's Possible™ Slide 17 A nri tsu
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Parameter edit: W-CDMA (DL) 2/2
Details on W-CDMA (DL) parameters
Item Outlone Setting range
Carrier allocation selection Select the carrier allocation. Selected/not selected
Carrier selection Select the carrier to be output. Check the checkbox to Enabled/disabled

enable the corresponding carrier.

Set the level for each carrier. This can only be set for the
enabled carriers.

Level setting

0.00 to —80.00 dB,
resolution: 0.01 dB

Set the frequency offset for each carrier using the step
keys. This can only be set for the enabled carriers.

Frequency offset setting

Frequency offset for each carrier £1.0 MHz,
resolution:0.1 MHz

Carrier Type selection Select the W-CDMA test model.

Test Modell 16DPCH, Test Modell 32DPCH,
Test Modell 64DPCH, Test Model5 2HS-PDSCH,
Test Model5 4HS-PDSCH,

Test Model5 8HS-PDSCH

Clipping Method selection Select the clipping method for the clipping function.

Non,
Vector(pre-filter),
Vector(post-filter),
Scalar(pre-filter),
Scalar(post-filter)

Clipping Reference selection  |Set the reference value of the clipping ratio for each carrier.

Peak Power,
RMS Power

When Peak Power is selected, set the ratio to the maximum
peak of the waveform being used in % units. When RMS
Power is selected, set the ratio to the RMS Power of the
waveform being used in dB unit.

Clipping Index setting

0 to 100%, resolution: 1% (When Clipping Reference is
set to Peak Power:)

0.00 to 17.00 dB, resolution: 0.05 dB (When Clipping
Reference is set to RMS Power)
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Waveform generation: Calculation 1/2

The “OK” button starts the creation of a waveform pattern after parameters are set.
The setup screen for file export is displayed (below) .

Export File Package:
Export Path: [#Anritzu Garporation¥l0producer¥bulticarrier¥Data / Click the [PaCkage] box to illpllt the Pad(age
./ name to be stored when the waveform pattern is

R | transferred to the MG3700A.

Full Path: |¥Pmr|tsu Corporation¥[Qproducer¥Multicarrier¥ Data

Export File Name: |ﬂa_OFDM_54MbpS_F\O_m -—+ Export File Name:

e CamEErE / Click the [Export File Name] box to specify the

Export File Mame: |8DPSK—PN9_m - file name to be Olltpllt.

From Conponent2

RMS Walue: 57

o — RMS Value:

I Click the [RMS Value] box to input the RMS

value of the waveform after conversion that is

I used in the MG3700A from the keyboard. The

| setting range is from 651 to 1634 (setting range
pr— of the MG3700A).

= When "OK" is clicked, the generation of a
waveform pattern is begun. --> Next page
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Waveform generation: Calculation 2/2

The [Calculation] screen below is displayed while a file is created.

Calculation

[Resampling] =
Fesampling wave data : 1
Rezampling wave data: 2

[Galculate RMS value]
Calculate RMS walue @1
Calculate RMS value - 2

e
Cancel |

A signal is outputted by transferring xxx.wvi and xxx.wvd for the generated file to MG3700A
and selecting the waveform pattern file “xxx” in the MG3700A.
The file is created in the folder below.

C:¥Program Files¥Anritsu Corporation¥IQproducer¥MultiCarrier¥Data
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Waveform pattern transfer

The MG3700A and a PC are connected via a LAN.

(1) Select Transfer & Setting > Transfer & Setting Panel from “IQproducer”.
(2) Select Connection > Connect from “Transfer & Setting Panel”.

(3) Enter the Host name or IP address of the MG3700A that is connected.

A I producer for M. ]

File Svstem |Transfer & Setting File Gen. Help

Simulation

!EI!!!

ting Panel
(2) Connection  Zdit  Wiew Transfer SG

[Ho % cm =+ «F 58

Connection to

Ihput MGI700A name (Host name or IP address) and push connect button to connect
to new MGE3T00A.
(©))
MG3T00A name
{Host name or IP addressl ||| jl

Connect I

Advanced |

Close |

* Refer to the appendix [Connection to LAN] for detail.

/nritsu
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Waveform pattern transfer

(4)A folder is created automatically
when a waveform is first transferred.
From the next time, waveforms are

automatically stored in the “Multi-
carrier IQproducer” folder.

(3)Click the

(1)Narrow down the files to Waveform
transfer button.

Pattern File.

Connection  Edit Aranzter 3G

el v semER AR
| [Waveform Patier Fils 5

|G¥Prugram Files¥Anritzu Gurpurat|Um¥IQprUducEr¥TDFj | |172.1621 2114 I /

Ve.. | Size | Date Name Packag] Me mar; Patix]
o : [T

Oy hitial_NoFormatweyi TDMA Joproducer 100 66393 2005/01/93. |COBERT Test

[ sample 0 wvi TOMA IOproducer 100 68379 2006/01./12.. |CQCDMAZO00
[ICOMAZ000_1xEV-DO
CaConvert Ioproducer
CaGsM

CAHSDPA Joproducer
[Interfers

CJOFCOM

Package

(2) The folder with the Multi-
carrier data is selected. Open a

folder that includes the generated
waveform and select the file to be
transferred.

PC side

C3PDC

CIPHS
[ORCR_STD-39(MX370002A)
[ TD-SCOMAMHET0007 A3
[ TOMA I0producer
[DW-CDMABS Rx test)
[DW-COMALBS Tx test)
[DW-COMALE Tx test)
[W-COMA_AIUE Rx test)
[W-COMA_BIJE Rx test)
CIWLAN

| sl

SG side

Ready

[17216.212114 HDDAS794256KB/39050076KE Mem A1 071591424B/107371 8245 MemB:1 071898624 B,1073741824B 7

\qyl;lql
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Waveform pattern output

[Extract a waveform pattern to memory from the HDD]
(1) Baseband
(2) F1: Load Pattern to Memory

(3) F1: Select Package
Open the Multi-carrier IQproducer. Select “ALL load” or a waveform and

press [Set].
(4) F6: Return

[Select and output a waveform pattern from the memory]
(1) Point the cursor to Memory A or Memory B and press [Set].

(2) F1: Select Package
Open the Multi-carrier IQproducer.

(3) Select the waveform pattern to be outputted and press [Set].
(4) Set the frequency and level.
(5) Output is started by setting “RF Qutput = On” and “Modulation = On”.

* Refer to the appendix [Output of Modulation Signal] for detail.
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Others: Parameter save/recall

The numerical value and the setting of each item can be saved as a parameter file, and can be

recalled.
| A nult—Carrier 10 producer for ME3 i ! . £
File Transfer Setting  Simulation File  Transfer Setting  Simulation
Recall Select Option 3 o '
Recall Parameter File % @ [ % @[
Save Save Parameter File - e

CM-RUFACSE | Agjust Rate | W-COMACDL) |

Recall/

Save
Save As [ 7] x] Open [2][x]

Save n | (L MuliCarier == ¥ - Look i | (3 MuliCarir =] = % ER-

Data Data

CriginFile CriginFile

Tmp Tmp
Multicarrier.prm Mulkicarrier. prm
File name: |Mu\tlcamer.prn’i Save I File name: — [Multicarrierprm Open I
Save as pe: [Setting Files [~ pm) =l Cangel Files of tupe: |5 stting Files [* prm) =l Cancel |

7 2|

File save screen

File recall screen
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