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What is Fading IQproducer?

Fading IQproducer is PC software to set fading parameters and generate waveform
patterns by reading waveform patterns for the MG3710A. It runs under the Windows
installed in the MG3710A and outputs modulation signals by selecting generated waveform
patterns. A license is required for the main frame to output signals.

*Read the “MX3701xxA IQproducer” brochure
Fading for detail parameter setting range.

IQproducer
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- Generating waveform patterns using Fading IQproducer => The main frame requires a license.
The unlicensed software will run on the PC to test waveform pattern generation but an unlicensed SG cannot output signals
because it does not recognize the waveform patterns.

- Generating waveform patterns using EDA Tools (C, MATLAB, Microwave Office) => Free license

* MATLAB® is a registered trademark of The MathWorks, Inc.
* Windows® is a registered trademark of Microsoft Corporation in the USA and other countries.
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What is Fading IQproducer?

The MX370107A supports the processes
inside the dotted line of the block diagram
on the right (fading of each 1Q channel,
calculation of correlation line, AWGN
combination). [A]

Either waveform patterns created by

another IQproducer or 1Q data (ASCII)
created by general simulation tools can be

selected as the input data file. [B] @

[B]

Pattern File for MG3710A
or
IQ Data (ASCII format)

Fading of Each Channel

Calculation of
Correlation Line

AWGN Combination

llllllllllllllllllllllllllllllll

IQ Data for Each Rx
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What is Fading IQproducer?

Fading IQproducer supports testing of Rx characteristics in a fading environment.

TxAntennal . Rx Antenna 1
5 H] > [H -
g 5
% TxAntenna2 : i Rx Antenna 2 S
@ : : @
off MY L D——
Evaluation of Fading Environment using
MG3710A (2x2 MIMO Example)
W IQ Data for MGS710A Rx Antenna 1
1stRF&2ndRF  : ID
Tx Antenna 1 Rx Antenna 1 . - >y
\_f—\
&
: @,
Y : RxAntenna?2 C<D
IQ Data for IQ Data for : [H h
Tx Antenna 2 Rx Antenna 2 :
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Channel Configuration

Channel configurations 1x1 SISO to 4x4
MIMO can be selected in Channel
Configuration.

Common | Charnel 1 |

Tx Rx

AWGH

Channel 1 ¥
] 7 R

Tx Antenna 1 Channel 2 Rx Antenna 1

Syztem Configuration Channel 3
Channel Configuration : | 1x1 ISO | Channel 4 @ » l
o " Tx Antenna 2 ﬂWGN Rx Antenna 2
s
x
21 MISO 2x2 MIMO
xd MIMO
w3 MIMO
xd MIMO
Il MISOD Tx Rx
Tx dxd MIMO AWGHN
3 MIMO GChannel ¥
dud MIMO
Cha 4.1 MISO A @ _.,_T?
71 (42 MIMO |
iﬁ mmg Tx Antenna 1 L] Rx Antenna 1
Tx Antenna 1 ~ @ _.,_T?
T=x Antenna 2 v Rx Antenna 2
Tx Rx N NV
AWGH Ha >
'{7 Channel 1 é T7 Tx Antenna 3 v Fx Antenna 3
I I ~V >
Rx Antenna 1 10 @
Tx Antenna 1 Tx Antenna 4 Rx Antenna 4
1x1 SISO 4x4 MIMO
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Fading Profile

Tx Antenna 1 |

Click the [Select Profile] button to display

. . W-CDMA(MS) ~
the profile list, and select a system to set e
the corresponding parameters. T s b

.SL CDMA2000(BS)
TD-SCDMA
Rx finte 000

L3

»

»

L3

»

»

L3

»
1xEVDO [ |

WLAN 3

Mabile WiMAX 3

MIMO Mobile WiMAX 3

DVB-T 3

»

L3

»

Model A
Madel B
Model C
Model D
LTE(MS) Model E
LTE(ES)

MIMO LTE
Default Setting 1

1000000

System Channel Model

GSM Rural Area 6tap, Rural Area 4tap, Hilly Terrain 12 tap-1, Hilly Terrain 12 tap-2, Hilly Trrain 6 tap-1, Hilly Trrain 6 tap-2,
Urban Area 12 tap-1, Urban Area 12 tap-2, Urban Area 6 tap-1, Urban Area 6 tap-2, Equalisation Test 6 tap, Typical small cell 2 tap

W-CDMA (MS) Casel, Case2, Case3, Case4, Caseb, Case6, Moving propagation, Birth-Death propagation, High Speed Train

W-CDMA (BS) Casel, Case2, Case3, Case4, Moving propagation, Birth-Death propagation, High Speed Train

HSDPA Casel, Case2, Case3, Case4, Caseb, Case6, Case8, ITU Pedestrian A, ITU Pedestrian B, ITU Vehicular A

HSUPA Casel, Case2, Case3, Case4, ITU Pedestrian A, ITU Pedestrian B, ITU Vehicular A

CDMA2000 (MS) |Casel, Case2, Case3, Case4, Caseb5, Caseb

CDMA2000 (BS) |Casel, Case2, Case3, Case4d

TD-SCDMA Casel, Case2, Case3, ITU Pedestrian A, ITU Pedestrian B, ITU Vehicular A

1XEV-DO Configurationl, Configuration2, Configuration3, Configuration4, Configuration5

WLAN Model A, Model B, Model C, Model D, Model E

Mobile WIMAX ITU Pedestrian B, ITU Vehicular A, Large delay spread

MIMO Mobile 2x2 MIMO(ITU Pedestrian B, ITU Vehicular A, Large delay spread)

WIMAX

DVB-T Typical Urban (TU6), Typical Rural Area (RA6)

LTE (MS) EPA 5Hz, EVA 5Hz, BEVA 70Hz, ETU 70Hz, ETU 300Hz, High Speed Train

LTE (BS) EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz, High Speed Train

MIMO LTE 1x2 SIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz), 2x2 MIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz),
4x2 MIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz), 4x4 MIMO(EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz)
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4 x 4 MIMO Connection Example

¢Using EXT-Trigger

MG3710A
et === Rx antennal
10MHz Reference o ffl : Rx antenna? -
BB REF C;Iock [H 8
Local Signal , Rx antenna3 g.
f %
: _. Rx antenna4
PPG TTL T
Trigger
¢ Using Master/Slave
MG3710A (Master)  Rxantennal
Rx antenna?
10MHz Reference [H o
BB REF Clock Rx antenna3 8.
Local Signal [H S
Rx antenna4

Trigger

Trigger

Output 1

Output 2

Output 1
(Master)

Trigger

Output 2
(Slave)

I
1

. |

! ——
I

—_— !

<1 Sample Clock

i

<1 Sample Clock

Discover What's Possible™ Slide 7

MX370107A_3710-E-L-1

/nritsu



Common setting

The following screen is displayed by selecting Fading at [System]. Tx Antenna, Rx
Antenna, Channel, AWGN are set at the Common tab. Channel Configurations 1x1 SISO
to 4x4 MIMO can be selected in Channel Configuration.

1x1 SISO
1x2 SIMO
1x3 SIMO
1x4 SIMO
2x1 MISO
2x2 MIMO
2x3 MIMO
2x4 MIMO
3x1 MISO
3x2 MIMO
3x3 MIMO
3x4 MIMO
4x1 MIMO
4x2 MIMO
4x3 MIMO
4x4 MIMO

i Fading IQproducer for MG3710
File Edit Transfer Seting  Simulation

I i P

B D B e

Cammon | chanrel1 | Channel 2 | Chennel 3 | Channel 4 | channel & | Channel 6 | Channel 7 | Channei 8 | chenne 8 | channel 10 | channei 11 | Channel 12 | channei1a 4] »

— Systemn Configuration
'Channe\ Configurstion : 44 MIMO >
Tx Rx

\

A NG

— Tx Antenna Configurstion

Tx Antenna 1 | Tx Antenna 2 | Tx Artenna3 T Antenna

Inpuat File |LTE—FDD_3 e

RF Freguency :

Pattern Length

|21 10.00000000 [MHz]

Sampling Rate : |15 36000000 [MHz]
Banchwickh : |4.51 500000 [MHz]
Repetition |1 | |

|1n 0000000 [ms!

Reference... ~—

Delete: |

Tx Antenna 4

i Channel Setting

Channelt IChanne\? | channet | channeta | channeis | channes | channe 4 3

Select Profile |

ILTE(MS)IETLI 70Hz
358 [kmd]
Doppler Frequency @ | 70.000 Hz]

¥ Round Fading Pettern

Fading Profile :

Moving Speed ©

Random Seed

—Rx Antenna Configuration

R Antenna 1 I R Antenna 2 | Rx Antenna 3 l R Anteni
SG Master/Slave Setting: Mot Use - i

Tx Antenna Settings
Settings for Tx signal:
Either MG3710A waveform
pattern or arbitrary 1Q data

NASCII) can be selected.

Rx Antenna Settings
Settings for AWGN combine:
| Master or Slave can be

E—

T AWGH

AWGN Bandwicth - | 001000000 [MHz]
(e | [ [HE]
Market 1 : [Frame Puise
Marker 2 ISumrame Pulze
Marker 3 : | OFDM Symial Pulse
Pattern Sync Marker : INU1 Use ;I

—

-
B

4/\

—

selected when there are two Rx
ystems.

[Channel Settings

Settings for Fading Profile of each channel, Moving Speed, and Doppler Frequency

]

Discover What's Possible™
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Channel setting

Multi-path settings for each channel

i&i Fading IQproducer for MG3710
Eile Edit Trancfer Setting  Simulation

oy By

~Channel 1 Parameter

il

R

Zid
PULt

{0k ; Al
A

Comman | Channel 1 | Chernel 2 | Channel 3 | Channel 4 | Channel £ | Channel & | channel 7 | Chennel 8 | channet | Channet 10 | Channel 11 | channei 12 | channet13 4] ¥

li

|A]

[ Povwer Delay Profile

6ower Delay Profile
The state of each path is

(delay) and vertical axis
(power).

~N

displayed on the horizontal axis

J

—

Rayieigh

0.00

795

Ingaut File © LTE-FDOD_Quwvi S

Fading Frofie:  |LTEMS)ETU7OHZ

‘ading Profile (MS) iz %720 00

RF Frequency 211000000000 [MHz] 5_40 o0

S
Sampling Rate = |15.35000000 [MHz] < _60.00
Banciwicth 451500000 [MHz] _80.00
i i i 1
Feterneuans S0 ELONRE sl 00000  1.0000  2.0000 3.0000 40000 50000
Delayus]
Fulscale |

Fath ‘ Fading Twpe | Delay [us) Power [dB] | Moving Speed [kmdh] | Doppler Freguency [Hz] [ Rician K factor [dB] ‘ Angle of Artival [ded] Fhase shi A|
1 Rayleigh 0.0000 -1.00 755 70.000 .00 0.0 oo
[z Rayleigh 0.0500 -1.00 754 70.000 000 0.0 oo
[z Rayleigh 01200 -1.00 754 70.000 a.00 0.0 oo 1
A4 Rayleigh 0.2000 0.00 755 70.000 .00 a0 oo
M5 Rayleigh 0.2300 0.00 755 70.000 000 a0 oo
M& Rayleigh 0.5000 0.00 7545 70.000 0.00 0.0 oo
[z Rayleigh 1.6000 -3.00 754 70.000 ekele] o0 oo
= Rayleigh 23000 -5.00 754 70.000 a.00 0.0 oo
g Rayleigh 5.0000 -7.00 755 70.000 0.00 0.0 oo
O Rayiaigh 0.0000 0.00 755 70.000 a.00 0.0 [2Xe:
O Rayieigh Q.0000 Q.00 753 FO.000 2.00 a0 0.0
Ohz 0.0000 FO.000

2.00

00 odig
»

T

Classical 6 dB

Classical 3 dB

Flat

IGdB

/

Rounded

. -

Multi-path Settings h
The settings are listed in the
below table. )

/

Path

11to 20

Fading Type

Rayleigh, Rice, Constant

Delay

0.0000 to 2000.0000 us

Power

-80.00 to 0.00 dB

Moving Speed

0.0 to 5000.0 km/h

Doppler Frequency

0.000 to Sampling Rate/2

Rician K factor

-40.00 to 40.00 dB

Angle of Arrival

0.0 to 180.0 deg

Phase shift

0.0 to 359.9 deg

Spectrum Shape

Classical 6 dB,
Classical 3 dB,
Flat, Rounded

Correlation Setting

Edit, Not Use,
Path number setting at Edit

Discover What's Possible™
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Correlation Matrix Sheet

Sets All Valid Paths. Using the diagonal components of the Correlation Matrix as the
border, the bottom-left element is set automatically so the top-right and bottom-left
elements form a complex conjugation.

Correlation Matrix
Recall File...

X
Copy To All Paths

—Channel Correlation
4 Path: [Path1 v | CorreltionSefting:  [Edt - Co Py To All Paths:
- —1 Kronecker method 1
@ave File...: e Copies set E’ath parameter to
Saves Valid Path Correlation 00 other All Valid Paths.
. . Tx Carrelation Matrix
Matrix parameters as .csv file.
Recall File...: Select each element value:
LoadS .CSV flle tO Set RxAntenna 1 Ry Antenna 2 RxAntenna 3 RxAntenna 4 When an element |S Selected,
H H Rx Antenna 1 0.0 0 - -
\Correlatlon Matrix parameters.) 7 A the window shown below is
/ - "/ displayed to input numeric
/ /" _Avalues.
Channel 1 Channel 2 Channel 3 Channel 4
Channel 1 1 0.89990 +j0.04312 0.98830+j0.03210 0.88940+j0.45200 0. [
Channel 2 0.89980-70.04312 1 0.89990 +j0.04312 098830 +j0.03210 0, i
Channel 3 0.98830-70.03210 0.89990-;0.04312 1 0.89990 +j 0.04312 45830 +j0.03210 (
Channel 4 0.868940-70.45200 0.98830-;0.03210 0.89990-70.04312 1 0.89990 +j0.04312 (
Channel § 0.95420-j0.76400 0.08894-j0.45200 0.98830-70.03210 0.89990-;0.04312 1 §
Channel & 0.85800 + j0.00000 0.95420-]0.76400 0.08894-70.45200 0.98830-j0.03210 0.89990-0.04312
Channel 7 0.85800 + {0.00000 0.85800 +j0.00000 0.95420-;0.76400 0.08894-;0.45200 0.88830-;0.03210
Channel 8 0.85800 + j0.00000 0.85800+j0.00000 0.85800 + {0.00000 0.95420-j0.76400 0.08894-0.45200
@o necker M eth Od Channel 8 0.85800 + §0.00000 0.85800 + j0.00000 0.85800 + {0.00000 0.85800 + j0.00000 0.95420-0.76400 x
Channel 10 0.85800 + j0.00000 0.85800 +j0.00000 0.85800 +{0.00000 0.85800 +j0.00000 0.85800 + [0.00000
Sets Kronecker Method ON Channel 11 0.55800 +j0.00000 0.85800+;0.00000 0.85600+/0.00000 0.85500 +j0.00000 0.85800+;0.00000 (Y
4 >
and OFF. Input Complex Dsta Input Cc
At ON, the Kronecker result of oK | concnl | 0.9853C Y] I 0.03210
multiplying the Tx Correlation
Matrix and Rx Correlation
Matrix is reflected in the o
Q)rrelation Matrix. /
Slide 10
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Moving Propagation

Moving Propagation can be set when
System Configuration = 1x1 SISO,
and Fading Profile = Moving Propagation (W-CDMA)

i Fading IQproducer for MG3710 _ o)X

Eile Edit Transfer Setting Simulation

o B e W oG M A W A A

Common  Moving Propagation |

rl'he delay of Path 2 to Path 1
changes according to the
—EXpression.

> Ar= B+§(1+sin(omega-t))

p
Path Power 8] | Alus] Blusl Omega it The setting items are listed in
0 0 0 0 —_—

0.00 5 1 0.04 ‘\the table below.

|
B

|
L)

Path 2
Power -80.00 to 0.00 dB
A (Offset) 0 to 500 us

B (Variation) |0 to 500 us
Omega 0.00to 1.00 Hz

Discover What's Possible™ Slide 11 /I n ri tsu
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Birth-Death Propagation

Birth-Death Propagation can be set when
System Configuration = 1x1 SISO,
and Fading Profile = Birth-Death Propagation (W-CDMA)

| i U The delay of Path 1 and Path 2
@’J By RO M = is switched at random.

Gammon  Birth-Death Propagation ]

[

The setting items are listed
in the table below.

]
e
-
>
-]

x

’ & 7 /
‘ Path 2
> . b Power -80.00 to 0.00 dB

~
~

\\

Maximum Delay |1 to 400 us

Birth-Death Propagation

Delay Resolution |1 to Maximum Delay us

Dwell time 0.001 to 200.000 ms
Path Poweer [dB] | Maxirmurm Delay [us] | Delay Resolution [us] | Crwell time [ms] P
ath Alternate
* i i ! 121000 : Random, Sequence
2 0.00 10 1 191.000 Settlng q
Path Aliernate Setting ‘Randum j Element Path Delay [us] -
oy

'\’The setting items are listed in
the table below.

- Path 1, 2, Termination

Delay 0 to Maximum Delay

Discover What's Possible™ Slide 12 /I n ri tsu
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Generating Waveform: Calculation

Click the [Calculation] icon to start creation of the waveform pattern after setting the
parameters.

s Fading IQproducer for MG3710 m“ Fadmg IQproducer for MG37

File Edit Transfer Setting Simulation :
: Calculation

Calculation & Load
“Eommieg Calculation & Play

i Syste If:g‘%]::rv,,'._. el L oAl
Calculatlon { Clipping |
ChanrercormgoramoTT [TXT SIS0 |5

Calculation & Load
Calculation & Play

Calculation:
Generates a waveform pattern after parameters are set.

/Calculation/

Calculation & Load:
After waveform generation is finished, the created waveform pattern is loaded into

the MG3710A waveform memory.
/Calculation/ > /Load/

Calculation & Play:
After waveform generation is finished, the created waveform pattern is loaded and

selected at the MG3710A waveform memory.
/Calculation/ > /Load/ > /Select/

Discover What's Possible™ Slide 13 /I n ri tsu
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Generating Waveform: Calculation

Click the [Calculation] icon to start creation of the waveform pattern after setting the
parameters.

Export File =]
Export Path: | Anritsu corporation¥Oproducer¥Fadine¥Data . [=====p> Fi|e export destination folder
Package: | - Name of waveform pattern package:
Full Path : | Do Arritzu corporation¥0producer¥ Fading¥ Data 31 characters max.
Expert File Name: | -— Name of waveform pattern file:
Scaline 20 characters max.

f* RMs Yalue " Output Gain

[ Auto Setting (1] [dE]

11567
Comment:
[RF Frequency=100000000000 MHz } Comment on MG3710A screen:
TGN O = R 38 characters max. per line

oK

~—

Generate the waveform pattern by clicking the [OK] button.

Discover What's Possible™ Slide 14 /I n ri tsu
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File size of waveform patterns

The presence/absence of the ARB Memory Expansion (option) and Baseband Signal
Combination Function (option) is selected. Selecting the ARB Memory Expansion (option)
and the Baseband Signal Combination Function (option) generates a bigger waveform
pattern, while selecting the Baseband Signal Combination Function (option) generates a
waveform pattern. If an uninstalled option is selected, sometimes the created waveform
pattern may not be usable. Set the combination of installed options based on the following

setting items.

Iltems Combinations of Options
Memory 64M samples None
Option48
Memory 64M samples x 2 and
Option 78
Option4d5
Memory 256M samples or
Option 75

Memory 256M samples X 2

Option 45 and Option 48
or
Option 75 and Option 78

Memory 1024M samples

Option46
or
Option 76

Memory 1024M samples X 2

Option 46 and Option 48
or
Option 76 and Option 78

The maximum size of the generated waveform pattern
for each of the setting items is shown below.

Items

Maximum Size

Memory 64M samples

64M samples

Memory 64M samples % 2 (With
Option48, 78)

128M samples

Memory 256M samples

256M samples

Memory 256M samples x 2 (With
Option48, 78)

512M samples

Memory 1024M samples

512M samples

Memory 1024M samples X 2 (With
Option48, 78)

512M samples

Discover What's Possible™
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Appendix

MX370107A Fading IQproducer
Example of Fading Characteristics

Discover What's Possible™ Slide 16 /I n ri tsu
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Doppler Spectrum [Rayleigh]

M=}
10dB
178s

L4 Spectrum Analyzer
@ RBW
@ vBW

100Hz

10Hz SwWT

Reference Level ~ -10.00dBm

Pos & Neg

i

-100 -100

Center 2.000 000 000GHz Span 50.00kHz

Trace [Write

Rayleigh with Classical 3 dB

4 Spectrum Analyzer =]
@RBW  100Hz 10dB

@vBw 10Hz 178s
Reference Level

-10.00dBm Pos & Neg

e

-100

Center 2,000 000 000GHz Span 50.00kHz

Trace [Write

Rayleigh with Flat

l4 Spectrum Analyzer

Center 2.000 000 000GHz

[0
10dB
178s

@ RBW
@ VvBW

100Hz

10Hz sSwT

Reference Level -10.00dBm Pos & Neg

SEs

Span 50.00kHz

Trace [YWite

Rayleigh with Classical 6 dB

|+ Spectrum Analyzer [_[0]
@RBW  100Hz 10dB

@ VvBW 10Hz SWT 178s

Reference Level -10.00dBm Pos & Neg

L

-100
Center 2.000 000 000GHz Span 50.00kHz

Trace [JWrite

Rayleigh with Rounded

Discover What's Possible™
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Doppler Spectrum [Rice]

14 Spectrum Analyzer [_[ol
@RBW 100Hz | ATT  10dB
@VBW  10Hz | SWT  178s

Reference Level -10.00dBm Pos & Neg

i

-100 100
Center 2.000 000 000GHz Span 50.00kHz

Trace [Write

Rice with Classical 3 dB

@RBW  100Hz ATT  10dB
@ vBw 10Hz SWT 178s

Reference Level -10.00dBm Pos & Neg

=

Center 2.000 000 000GHz Span 50.00kHz

Trace [YWrite

Rice with Flat

Reference Level

Center 2.000 000 000GHz

Trace [YWrite

L& Spectrum Analyzer HE

@RBW  100Hz ATT 10dB
@ vBw 10Hz SWT 178s

Pos & Neg

g

Span 50.00kHz

Rice with Classical 6 dB

@ RBW 100Hz ATT 10dB
m vVBW 10Hz SWT 178s)|

Reference Level -10.00dBm Pos & Neg

S

100
Center 2.000 000 000GHz Span 50.00kHz

Trace [Write

Rice with Rounded

Discover What's Possible™
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Cumulative Distribution and Level Crossing Rate (1/3)

100

Example: Calculated cumulative
distribution and level crossing rate for

10

following parameters L
System Configuration ) )
Channel Configuration |1x1 SISO 01 b2 Rayleigh Distribution L
D I T N R Rayleigh Distribution(+2 dB shift)
Tx Antenna Configuration (Tx Antenna 1) Rayleigh Distribution(-2 dB shift)
RF Frequency 2000.00000000 MHz Moving Speed = 583 (km/h)
Sampling Rate 11.52 MHz 0.0
: -325 -30 -2v5 -25 -225 -20 -175 -15 -125 -10 -75 -5 -25 0 25 5 75
Repetition 1 Peak Pow er / Avg Pow er (dB)
Pattern Length 10220 ms Cumulative Distribution (Moving Speed = 583 km/h)
' Channel Setting (Channel 1) L0000
Moving Speed 2.3, 50, 120, 250, 583 km/h
Doppler Frequency 4.262, 92.657, 222.376,
463.283, 1080.377 Hz 1000
Round Fading Pattern without check g
Random Seed 1 £
Rx Antenna Configuration (Rx Antenna 1) n:i 100 N
AWGN |Without check 3
(@]

10 Rayleigh Distribution

ffffff Rayleigh Distribution (+20% shift)
Rayleigh Distribution (-20% shift)
Moving Speed = 583 (km/h)

1

-2565  -23 -205 -18 -1565 -13  -105 -8 -55 -3 -0.5 2 45
Peak Pow er / Avg Pow er (dB)

Level Crossing Rate (Moving Speed =583 km/h)

Discover What's Possible™ Slide 19 /I n ri tsu
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Probability (%)

Level Crossing Rate (times/s)

Cumulative Distribution and Level Crossing Rate (2/3)

100 100 —
10 - 10 —
g s
2 ’
1 § 1
Q
o
o
0.1 = Rayleigh Distribution — 01 b Rayleigh Distribution —
0 R Rayleigh Distribution(+2 dB shift)| | ¢+ .- | Rayleigh Distribution(+2 dB shift)
S < < oo Rayleigh Distribution(-2dB shitty | | [~ Rayleigh Distribution(-2 dB shift)
——— Moving Speed = 250 (km/h) Moving Speed = 120 (km/h)
0.01 0.01
325 -30 -275 -25 -225 -20 -175 -15 -125 -10 -75 5 25 0 25 5 75 305 30 275 25 225 .20 -17.5 -15 -125 -10 -75 -5 25 0 25 5 75
Peak Pow er / Avg Pow er (dB) Peak Pow er / Avg Pow er (dB)
Cumulative Distribution (Moving Speed = 250 km/h) Cumulative Distribution (Moving Speed = 120 km/h)
1000 1000
100 —— é 100 g
- § ‘7.:\‘,
) N\
£ )
8
°
10 g e
i Rayleigh Distribution
Rayleigh Distribution (| [ e Rayleigh Distribution (+20% shift
,,,,,,, Rayleigh Distribution (+20% shift) -------Rayleigh Distribution (-20% shift)
rrrrrrr Rayleigh Distribution (-20% shift) Moving Speed = 120 (km/h)
Moving Speed = 250 (km/h) 1
1 255 23 -205 -18 -155 -13  -105 -8 55 -3 05 2 45
255 23 205 -18 -155 -13  -105 -8 55 3 05 2 45 Peak Power / Avg Power (dB)
Peak Pow er / Avg Pow er (dB) . .
. . Level Crossing Rate (Moving Speed =120 km/h
Level Crossing Rate (Moving Speed = 250 km/h) 9 ( g=p )
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Cumulative Distribution and Level Crossing Rate (3/3)

100
10 — -
s -
< e
3 1
8
<)
o
o1 ot Rayleigh Distribution N
/ N | cacoa Rayleigh Distribution(+2 dB shift)
S e Rayleigh Distribution(-2 dB shift)
——— Moving Speed = 50 (km/h)
0.01
-325 -30 -275 -25 -225 -20 -175 -15 -125 -10 -75 -5 25 0 25 5 75
Peak Pow er / Avg Pow er (dB)
Cumulative Distribution (Moving Speed =50 km/h)
1000

100

Level Crossing Rate (times/s)

Probability (%)

Level Crossing Rate (times/s)

100

10

Rayleigh Distribution

Rayleigh Distribution(+2 dB shift)
Rayleigh Distribution(-2 dB shift)
Moving Speed = 2.3 (km/h)

100

-225 -20 -175 -15 -125 -10

Peak Pow er / Avg Pow er (dB)

Cumulative Distribution (Moving Speed = 2.3 km/h)

-75 -5 -25 0 25 5 75

10

10 1
Rayleigh Distribution Rayleigh Distribution
"""" Rayleigh Distribution (+20% shift) -------Rayleigh Distribution (+20% shift)
""" Rayleigh Distribution (-20% shift) ------ Rayleigh Distribution (-20% shift)
Moving Speed = 50 (km/h) Moving Speed = 2.3 (km/h)
1 0.1
255 23 205 -18 155  -13 -105 -8 55 -3 .05 2 45 -25.5 -23 -20.5 -18 -15.5 -13 -10.5 -8 -5.5 -3 -0.5 2 4.5
Peak Pow er / Avg Pow er (dB) Peak Pow er / Avg Pow er (dB)
Level Crossing Rate (Moving Speed = 50 km/h) Level Crossing Rate (Moving Speed = 2.3 km/h)
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Waveform Pattern Playback Time (1/6)

The MG3710A has a built-in 1024 Msample max. arbitrary waveform memory as an option.
The waveform pattern playback time is limited by the memory size. The following shows

examples of replay times with LTE(MS).
*These values are not guaranteed because the playback time depends on the conditions.

BW Sampling Maximum Playback Time[s]
Rate 256MSample 512MSample | 1024MSample
1.4M 3.84M 69.91 139.81 279.62
3.0M 7.68M 34.96 69.91 139.82
5.0M 15.36M 17.48 34.95 69.90
10.0M 30.72M 8.74 17.48 34.96
15.0M 30.72M 8.74 17.48 34.96
20.0M 61.44M 4.37 8.74 17.48

UE Conformance testing (3GPP 36521-1-840)

Minimum Test time for PDSCH Single Antenna Port Performance

Minimum Test time for PDSCH Single Antenna Port Performance with 1 PRB

Minimum Test time for PDSCH Transmit diversity 2x2

Minimum Test time for PDSCH Transmit diversity 4x2

Minimum Test time for PDSCH Open Loop Spacial Multiplexing 2x2

Minimum Test time for PDSCH Open Loop Spacial Multiplexing 4x2

Minimum Test time for PDSCH Closed Loop Single/Multilayer Spacial Multiplexing 2x2

Minimum Test time for PDSCH Closed Loop Single/Multilayer Spacial Multiplexing 4x2

Discover What's Possible™
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Waveform Pattern Playback Time (2/6)

Table G.3.5-1: Minimum Test time for PDSCH Single Antenna Port Performance

Table G.3.5-1: Minimum Test time for PDSCH Single Antenna Port Performance

Discover What's Possible™

MX370107A_3710-E-L-1

Test Demodulation [Minimum number [ (256 Msample) |Minimum number | (256 Msample) Test Demodulation |Minimum number | (256 Msample) |Minimum number | (256 Msample)
number scenario plain of of active number scenario plain of of active
text: subframes (MNS) subframes text: subframes (MNS) subframes
to reach target +- | (512 Msample) (512 Msample) to reach target +- | (512 Msample) (512 Msample)
2% 2%
R.2(10 MHz, full, o x 8| R.3(10 MHz, full 0 0
QPSK, 1/3) 7482 9000 64 QAM, 172) 1346 3000
[1.1] (1x2 Low) P et e et
EVAS 0 0 [1.7] (1x2 High) o o
. ETU,300
R.2(10 MHz, full,
o] 0 9| R.5(3 MHz full,
QPSK, 1/3) 682 2000 0 0
64QAM, %)
[1.2] (1x2 Low) o o 28159  feeeeeieeeeees 10000 N O
ETU,70 [2.2] (1x2 Low) o o
R.2(10 MHz, full, o 0 EVA5
[1.3] (1x2 Low) 0 0 QAM, 3/4) G 7.1 S S 19000  feecesecesemesecesecenees
ETU,300 [2.3] (132 Low) o o
R.2(10 MHz, full, 0 EVA5
PSK, 1/3 -
Q ) ) 9% tbd 11 R.giomza,/full, o o
[1.4] (1x2 Low) 0 _ QAM, 4) 3039 e 5000 = b
HST [1.8] (1x2 Low) o o
R.4(1.4 MHz, full, o o EVAS5
QPSK, 1/3) 17789 19000 12| R.7(10 MHz, full, o 0
2.1] (12 Low) 64QAM, ¥3)
EVAS5 (0] (0] 896 IS 2000 I
[1.9] (1x2 Low) o o
R.3(10 MHzl, full, N « ETU.70
e lng:vL V2) 0041 11000 13| R.7(10 MHz, full, 0 x
[1.5] ( ow) 0 0 64 QAM, 3/4)
EVA5 110 12High 7697 9000
R.3(10 MHz, full, [1.10] (1x2High) o o
(0] (0] EVAS5
16QAM, ¥2)
243 - S 2000 S 14| R.8(15 MHz, full,
[1.6] (1x2 Low) 0 0 64QAM, ¥ ° °
ETU,70 QAM, %) 4919 6000
[2.4] (1x2 Low) o o
EVAS5
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Waveform Pattern Playback Time (3/6)

Table G.3.5-1: Minimum Test time for PDSCH Single Antenna Port Performance

Table G.3.5-3: Minimum Test time for PDSCH Transmit diversity 2x2

Discover What's Possible™
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Test Demodulation |Minimum number | (256 Msample) |Minimum number | (256 Msample) Test No Demod Scenario Target, (256 Msample) | Min No of active (256 Msample)
number scenario plain of of active (info) Simulation (512 Msample) subframes (512 Msample)
text: subframes (MNS) subframes
to reach target +- | (512 Msample) (512 Msample) 1| R11(10MHz, full,
206 16QAM ¥3) % %
(2x2 Med)
15[ R.9(20 MHz, full
' ’ X X 14321 = |f———————————] 16000 W |eememememmeeemeneeeeen
64QAM, 3/4) 5730 2000 [7.1] EVAS5
[2.5] (1x2 Low) o o [SFBC, Space o o
EVAS5 Frequency Block
16| R.0(3 MHz, 1PRB, o 0 Code]
16QAM,1/2) 2379 o . 4000 e - 2| R.10(10MHz, Full,
[8.1] (1x2 Low) o o QPSK, 1/3) 0 -
ETU,70 (2x2 low) 94 tbd
17  R.1(10 MHz o 0 [7.2] HST
1PRB, 16QAM, ¥2) 2373 4000 [SFBC] e} -
3.2] (1x2 Low) o 0
ETU,70
18 R.1(20 MHz, « «
1PRB, 16QAM, %) 9173 11000
[3.3] (1x2 Low)
X X
ETU,70
TestNo [ Demod Scenario Target, (256 Msample) | Min No of active | (256 Msample) Table G.3.5-4: Minimum Test time for PDSCH Transmit diversity 4x2
(info) Simulation (512 Msample) subframes (512 Msample) Test No Demod Scenario Target, (256 Msample) | Min No of active (256 Msample)
1 R.29(10MHz, (info) Simulation (512 Msample) subframes (512 Msample)
1PRB, 16QAM, ¥5) 0 (e} 1| R.12(1.4MHz, full,
(1x2 Low) 3779 5000 QPSK 1/3) o o
[3.4] ETU,70 (4x2 med)
[MBFSN] (6] (o] EPAS5 13449 15000
[7.3] [SFBC-FSTD,
SFBC-Frequency
Shifted Transmit 0 0
Diversity]
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Waveform Pattern Playback Time (4/6)

Table G.3.5-5: Minimum Test time for PDSCH Open Loop Spacial Multiplexing 2x2 Table G.3.5-7: Minimum Test time for PDSCH Closed LoopSingle/Multilayer Spacial Multiplexing 2x2
TestNo | Demod Scenario Target, (256 Msample) [ Min No of active | (256 Msample) Test No | Demod Scenario Target, (256 Msample) | Min No of active | (256 Msample)
(info) Simulation (512 Msample) subframes (512 Msample) (info) Simulation (512 Msample) subframes (512 Msample)
1| R.11(10MHz, Full, 1| R.I0(10MHz
16QAM, %) o o 6PRB, QPSK, 1/3) (o] 0
(2x2 Low) (22 Low)
2390 4000
6.1] EVAT70 3439 e 5000  [|eesesnessennnenes [4.1] EVAS5
[LD-CDD, Large o o [SCW, Single 0 0
Delay-Cyclic Delay Code Word]
Diversity] 2| R.10(10MHz, Full,
QPSK, 1/3) x x
(22 High) 23892 25000
[4.2] EPAS5
[SCwW] X X
3| R.11(10MHzfull,
Table G.3.5-6: Minimum Test time for PDSCH Open Loop Spacial Multiplexing 4x2 16QAM ¥2) o 0]
Test No Demod Scenario Target, (256 Msample) | Min No of active (256 Msample) (2x2Low) 2032 4000
(info) Simulation (512 Msam ple) subframes (512 Msample) [5.1] EVAS
1| R.14(10MHz, full, [MCW, Multiple o) 0
16 QAM, %) fo) 0o Code Word]
(4x2 low) 4] R.11(10MHz, full,
[6.2] EVA,70 674 2000 16QAM ¥z) o 0
[LD-CDD] 0 o) (2x2Low) 86 2000
[5.2] ETU,70
[MCwW] (6] o

Table G.3.5-8: Minimum Test time for PDSCH Closed LoopSingle/Multilayer Spacial Multiplexing 4x2

Test No Demod Scenario Target, (256 Msample) | Min No of active (256 Msample)
(info) Simulation (512 Msample) subframes (512 Msample)
1 R.13(10 MHz,
6PRB, QPSK 1/3) 0 0]
(4x2 Low) 1693 e 3000 s
[4.3] EVA5
[sCcw] 0 o
2| R.14(10MHz
MCW, 6PRB, (6] x
16QAM %) 8229 10000  Jeeeemememeesesemeeseseees
[5.3] (4x2low)
EVAS 0 o
[MCW]
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Waveform Pattern Playback Time (5/6)

The MG3710A has a built-in 1024 Msample max. arbitrary waveform memory as an option.
The waveform pattern playback time is limited by the memory size. The following shows

examples of replay times with other systems.

*These values are not guaranteed because the playback time depends on the conditions.

Mximum Playback Time of MG3700A [s] Waveform Generation Condition (part)
System Waveform Pattern Size Tx Waveform pattern Sampling Rate | Data Points
(256 Msample) (512 Msample) (1024 Msample) [HZ]
DL_MCS-9_1SLOT,
GSM - 122.6 245.3 (Frame Length = 1875, Gap Length = 13125) 3,250,000 49,822,500
Generation by W-CDMA Downlink IQproducer
W-CDMA(MS) 20.4 40.9 81.8 (Channel Edit — SEN Cycle = Short) 11,520,000 117,734,400
W-CDMA(BS) 20.4 40.9 81.8 UL RMC_12 2 kbps 11,520,000 117,734,400
Generation by HSDPA/HSUPA Downlink
IQproducer
HSDPA 23.3 46.6 93.1 (Easy Setup = H-Set 1 (QPSK), Channel Edit — 11,520,000 1,382,400
SFN Cycle = Short, HS-SCCH1 — Edit — Payload
Data = PN9fix)

HSUPA 20.4 40.9 81.8 Uplink 11,520,000 235,468,800
CDMA2000(MS) 52.1 104.2 208.3 FWD_RC1-2_9channel 4,915,200 393,216
CDMA2000(BS) 52.1 104.2 208.3 RVS RC1 FCH 4,915,200 393,216

TD-SCDMA 40.9 81.8 163.5 rmc12 2k _ue_dl 5,120,000 104,652,800

1XEVDO 52.1 104.1 208.2 FWD_38 4kbps_16slot 4,915,200 524,288

11b_DSSS_2Mbps_PN9

WLAN 5.0 10.0 20.1 (Frame Length = 188848, Gap Length = 27192) 44,000,000 96,501,328

Generation by Mobile WiMAX IQproducer
Mobile WiMAX 12.0 24.0 47.9 (BandWidth = 10MHz, FFT Size = 1024, Frame 22,400,000
Duration = 5 ms)
DVB 13.9 28.0 55.9 Generation by DVB-T/H IQproducer 18,285,714 1,392,640
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Waveform Pattern Playback Time (6/6)
¢ Comparison with W-CDMA 3GPP Specifications

Most 3GPP fading frequencies are 800 to

Minimum Moving Speed [km/h]

System Waveform Pattern Size
900 times. (256 Msample) | (512 Msample) [(1024 Msample)
GSM - 8.8 17.6
The table on the right shows the moving W-CDMA (MS) 52.8 26.4 52.8
. . W-CDMA (BS) 52.8 26.4 52.8
speed when the fading frequency is 1000 HSDPA 229 o1t 23
times and does not the exceed memory HSUPA 52.8 26.4 52.8
Size CDMA2000 (MS) 20.7 10.4 20.8
' CDMA2000 (BS) 20.7 10.4 20.8
TD-SCDMA 26.4 13.2 26.4
The frequency becomes more than 1000 XEVDO 0.7 0.4 0.8
times when setting faster than the moving WLAN 215.4 1076 215.2
; Mobile WIMAX 90.1 45 90
speed in the table. DVB 77.5 38.6 77.2
Doppler Frequency is directly proportional *RF = 1 GHz
to RF, and the size of the waveform
pattern file becomes small.
Slide 27
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Time Required to Generate Waveform Patterns (1/2)

The times required when generating waveforms using the following spectrum are shown
below.

Sometimes, the time is very long, However, generated patterns can be stored in the
MG3710A hard disk and quickly recalled.

PC Specification and Waveform PC Specification and Waveform

Generation Conditions

Generation Conditions

Intel Core i7 2.67GHz Intel Core i7 2.67GHz
chy (number of processors: 4) CPU (number of processors: 4)
Memory 2.85GB
Windows XP Professional Memory . 2.85GB _
0S (32-bit operating system) 0S Windows XP Professional
‘évat‘t"eform E;téeré‘ Clr‘leaFt[e)‘éWci)tg '—TdE IQproducer Waveform ISDBT_2layer_movie2.wvd
rn -3.
e G o Pattern RF = 500MHz

Bandwidth = 10MHz Sampling Rate = 16.25MHz

FFT Size = 1024 Bandwidth = 5.57MHz

Frame Duration = 10ms _

Sampling Rate = 30.72 MHz (PFat;e_m ll‘:)en?_;[h)_ 9253.44ms

Repetition = Maximum ading Frotlle

(Fading Profile) DVB-T/Typical Urban(TU6) 30km/h

MIMO LTE/4x4 MIMO/ETU 300Hz/High Correlation(9Path) ;

MIMO LTE/2x2 MIMO/ETU 300Hz/High Correlation(9Path) With Opt.045/075 (256 Msam ples)

LTE(MS)/ETU 300Hz(9Path)

With Opt.045/075 (256 Msamples)

Calc. Result Pattern Size (588MBxnumber of output patterns)
Calc. R(e)sult Pattern Size (1GB>;nhumber of output patterns) Path 1Path 6Path
Ax4AMIM 5 11 min - -
S ZMMO 11h5lmin 1x2SIMO 47 mln. 2h?25 m!n
1x1SISO 2 h 58 min 1x4SIMO 1 h 32 min 4 h 59 min
Slide 28

Discover What's Possible™

MX370107A_3710-E-L-1

/nritsu




Time Required to Generate Waveform Patterns (2/2)

PC Specification and Waveform

Generation Conditions

PC Specification and Waveform

Generation Conditions

Intel Core i7 2.67GHz Intel Core i7 2.67GHz

CPU (number of processors: 4) CPU (number of processors: 4)
Memory 2.85GB Memory 2 85GB
0OS Windows XP Professional oS Windows XP Professional
\liva?tve?r:)rm IFiE):B;(_)gll\%ir_Coded.wvd Waveform ISDBT_2layer Coded.wvd

Sampling Rate = 16.25MHz Pattern RF = S.OOMHZ

Bandwidth = 5.57MHz Sampll_ng Rate = 16.25MHz

Repetition = Maximum Bandwidth = 5.57MHz

Pattern Length = 15730.85ms Pattern Length = 15730.85ms

(Fading Profile) (Fading Profile)

DVB-T/Typical Urban(TU6) 30km/h DVB-T/Typical Urban(TU6) 30km/h

With Opt.045/075 (256 Msamples) With Opt.045/075 (256 Msamples)
Calc. Result Pattern Size (1GBxnumber of output patterns) Calc. Result Pattern Size (59MBxnumber of output patterns)
Path 1Path 6Path Path 1Path 6Path
1x2SIMO 1 h 15 min 4h5min 1x2SIMO 4 min 15 min
1x4SIMO 2 h 32 min 8 h 44 min 1x4SIMO 9 min 30 min
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Note
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Specifications are subject to change without notice.
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