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Best Value Required

Your vector signal generator requirements have never
been tougher, and yet your capital equipment budget has
never been tighter. You need the most value you can get
In a vector signal generator. You need a vector signal
generator that meets today's needs yet can be diverted to
satisfy future requirements without shattering your test
equipment budget. The MG3700A Vector Signal
Generator delivers the best value required today at a

reasonable cost:
» Adaptable to next generation markets
» Utilizable to evaluate equipment, baseband chips, and
components for broadband wireless communication

Discover What's Possible™ Slide 4 /‘ n ri tsu

MG3700A-E-I-1



Market Trends

* Mobile communication systems are evolving to higher

speeds and increased wideband modulation.
» Cellular phones and WLANS are evolving into new wireless
systems using more information.

« Broadcast and information service systems are

developing toward digitization.
» They are changing from analog modulation to digital modulation
for advanced information services and frequency-effective
utilization.

* A wide variety of new wireless systems, such as last mile
and personal communications (WPAN), have appeared.

» In order to increase cordless mobility, various new wireless
systems are being introduced.
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Major Vector Signal Generator Applications

« Wanted signal source and interference signal source for

receiver testing
» Recelver sensitivity test needs a wanted signal source. Receiver
Interference response test also needs interference signal
sources.

+ Reference signal source for evaluating components and

devices
» For components, such as power amplifiers, filters, mixers, and
modulator/demodulators, path performance and distortion
(spectral regrowth) are measured using signal generators and
signal analyzers.

- Reference signal source for verifying baseband chips
» Baseband chips are verified their decoding algorithms and

processing flows in physical layer during their development
phase.
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Product Concept

« Wideband modulation capability adaptable up to 4G

* Includes an all-round and high-speed arbitrary waveform
(ARB) 1/Q baseband generator as standard equipment

* Includes baseband memory and hard disk that store
large-volume baseband signal data as standard
equipment

* Includes BER analyzer required for receiver sensitivity
test as standard equipment

 Fast switching, high reliability, and high level accuracy for
ATE

- Ethernet remote operation to make maintenance
management easy

« Weight saving to increase mobility

» Ecological design
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All-rounder for Ubigquitous Networks

«  MG3700A is the diffusion brand with a new concept to realize the
various needs of ubiquitous networks.

Analog
systems

MG3641/42A (125k~2.08GHz)
Released in 1997,

Analog modulation SG

of reasonable economy class

Released in 1993,

Broadband
wireless
systems

Wireless
_access

Digital
systems

_ 7 MG3700A (250k~6GHz)
FeeaqQQiar N Released in 2004,
Evolving Vector SG

o wicjooro i

0

MG3681A (250k~3GHz)
Released in 2000, :
Digital/Analog modulation SG
hic contributed
system

IG3670;series (300k~2.756Hz) N So

Digital modulation SG
which greatly contributed to digitizing
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Wideband Modulation Capability
Adaptable Up to 4G

«  NTT DoCoMo started development of the next generation mobile
communication system for which utilization is expected by 2010.
« High-speed packet data communications with maximum 2.5 Gbps

downlink and maximum 20 Mbps uplink were achieved.

Wireless technology

Signal spread by -
user-specific SF Vs 7 >

Signal of user 2 —K

Signal of user 1 -

Downlink Uplink
VSF-Spread OFDM & MIMO VSF-CDMA
101.5 MHz 40 MHz

768 (131.836 kHz spacing)

2 (20 MHz spacing)

9.259 ms

1.674 ms
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QPSK, 16QAM, 64QAM

QPSK, 16QAM, 64QAM

Turbo coding (1/3 ~ 8/9)

Turbo coding (1/3 ~ 1/16)

1~128

1~ 256

VSF-Spread OFDM signal

—

88808 /7"}

T

100MHz bandwidth is divided into 768 carriers, and it transmits in parallel.

VSF-Spread OFDM: Variable Spreading Factor Spread Orthogonal Frequency Division Multiplexing
MIMO: Multiple-Input-Multiple-Output
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Wideband Modulation Capability
Adaptable Up to 4G
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Includes an All-round and High-speed ARB 1/Q
Baseband Generator as Standard Equipment

« Internal I/Q baseband generator generates the amplitude data
sequence with which the baseband signals waveform of | channel (in-
phase) and Q channel (quadrature-phase) were sampled. The
baseband signal sample data are converted using D/A converters.

« 1/Q modulation is well suited to generate digital modulation signals but
may also be used to generate analog modulation signals.

« Custom I/Q sample data calculated by the PC program (algorithm) are
loaded to the baseband memory, and the signal is repeatedly
generated.

« Since the simulation signals can be generated arbitrarily, flexibility is
very high. But the signal generating capability is limited by the
baseband memory length orwle rate.

SR 211000000000 [ulen
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Includes Baseband Memory and Hard Disk that Store
Large-volume Baseband Signal Data as Standard

- Baseband memory Equment
» Memory for generating I/Q « Hard disk drive (HDD)
sample data » Hard disk for saving the
Dual Baseband memory signal pattern files which
consist of I/Q sample data
Max. 2 x 256 Msample/channel files and signal configuration
(with Memory upgrade option) files

40 GB

CompactFrash® (CF)
» Removable media
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Includes BER Analyzer Required for Receiver
Sensitivity Test as Standard Equipment

* Receiver sensitivity test can measure error rate specified by BER.
» W-CDMA, GSM, PHS, PDC etc.
A BERT (Bit Error Rate Tester) installed as standard equipment
contributes to easy receiver testing and space saving.

2w - WET BARAT

6 000 000 00000
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Fast Switching, High Reliability

« Fast testing and high reliability are critical specifications for Auto Test
Equipment (ATE).
» Fast switching
— Original frequency synthesizer technique has balanced of cost and
performance.
— Fast switching time employing an electronic step attenuator improves test
throughput.
» High reliability
— MTBF has been improved employing an electronic step attenuator instead
of the traditional mechanical step attenuator.

== » Free application drivers

NA

«Teg=gl — National Instruments LabView® drivers save time and money in code
: E generatlon and maintenance.
“mmme | — Thedriver can be downloaded free from the Anritsu MG3700A website.

m
=  \ME7856A RFIC Tester
e with three MG3700As
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High Level Accuracy

« Output level accuracy leading to the repeatability of measurement
data is a critical specification in order to control the uncertainty of
measured values.

— Output level accuracy is derived from the uncertainty of calibrating

instruments, repeatability of ALC (Automatic Level Control), repeatability of
step attenuator, flatness, and impedance mismatch.

» The new automatic fast-acting internal calibration routine executed
quickly achieves high level accuracy +0.5 dB. *CW, 2315 °C
— Level error between I/Q modulation and CW +0.2 dB
» The ability to set output level by 0.01 dB resolution in all output level
ranges is useful to improve receiver test accuracy and to adjust level
little by little.
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Ethernet Remote Operation to Make
Maintenance Management Easy

« ATE or multiple-instrument deployment can be operated efficiently by

management through the network.

» Remote operation
— Ethernet control same as GPIB control
(Raw Socket interface)
» File transfer between internal HDD and PC
— Transfer with FTP using the instrument accessory PC software (2 MB/s)

B
5

LAN

—1
o
=
1
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Weight Saving to Increase Mobility

- Weight saving increases mobility for field test usage and for shared
Instruments that moves frequently to installation sites.

« 10 kg lighter than traditional instruments
» Meets new needs
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Ecological Design

- Excellent Eco Product

* This symbol indicates Anritsu products with industry-leading environmental
friendliness, enough transparency to disclose such information, and conformance
to environment-friendly criteria uniquely set by Anritsu. Anritsu is now promoting

== the development of environment-friendly products which impose less burden on
the environment throughout their life cycles (procurement of materials,

manufacturing,distribution, use, and disposal)

Low power consumption
Energy saving: 2/3 of power consumption compared to previous type

»

— <200 VA
- Standby power consumption virtually zero
» Standby state has been abolished by employing a reference oscnlator
with excellent start-up characteristic. ' aEEEOn

“Main Power” LED lighting only

Pb-free soldering
Toxic lead substances are not used.

»
«  Weight saving
Curtails the use of raw material and improves distribution efficiency

/nritsu
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All-round Applications

« Since standard signal pattern files for major applications are saved to
the internal HDD, major signals can be generated immediately after
obtaining MG3700A.

Lineup of Standard Signal Pattern files
/— WLAN (IEEE802.11a/b/g)
— W-CDMA
— GSM/EDGE
— CDMA2000 1xEV-DO (Rev.0)
— CDMAZ2000 1X
— PHS
— PDC
— Bluetooth®

— GPS
K— Digital Broadcast

Option
— TD-SCDMA
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All-round Applications

« PC-based Windows simulation software "IQproducer"” optimized to
specific application can be provided in order to generate signal
pattern files, so signal patterns can be customized.

License option IQOproducer

/” — HSPAover W-CDMA "\
— Universal TDMA

— CDMAZ2000 1xEV-DO (Rev.0)
— Multi-carrier

— Mobile WiMAX
— DVB-T/H FTP

Fading
3GPP LTE

No license (Standard)

|Qproducer
[ — Limited W-CDMA

— AWGN
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All-round Applications

« The file format conversion function of PC software "IQproducer"
(MG3700A standard accessory) can convert user-signal-processed
and created I/Q sample data from ASCII text CSV file to signal
pattern file for MG3700A. This makes it useful for various
applications.

» To R&D for 4G, RFID etc.

User-specific

Software Processing (Simulating)
Qos signals using C program or
EDA tools such as MATLAB
Creating CSV data files — ‘
of baseband signals ey e - )
MG3T00X . =)
ge I
A Wproducer for MG3700 “,
DDDDDD o= &
it G ()
VVVVVVVVVVVVVVVVV & . ;ﬂ @‘@
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Burst gate control

Overall Block Diagram

Yl
4 |
o
IQ I DA >—‘ AV INT
Baseband yii INT 2 | 250k~3GHz
Generator |_| /% Q Pulse o _,®_;_ .
1/Q Modulator ! 3<~6GHz T
Modulator | | (Option) :
EXT i ! -
/, , EXT i i é
Amplitude | Amplltude | —— o
X — = Y4
| i € 'c
O O
Poc | Poc e @ £g
offset offset . L
() - e A @) 7 S
Attenuator
100 MHz YTO
< & @@ Reference @ 4.8 ~8 GHz
I Q 1 0 I Q Pulse
©
RF
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2x 128Msample/channel
2x 256Msample/channel (Option)

Baseband Block Diagram

Sampling rate < 400 MHz
(Internal interpolation)

| 7o to 1/Q
D/IA —4 X — Modulator

7

/ to I/Q
o D/A >'_‘ % — Modulator

7 7
Baseband |__.¥ cain 1t Af
memory A 5 > /
A/B < +80 dB — Interpolator —4 Amplitude 40"
Baseband 7~ 7 Sequence !
— ' 1 -8 ~8dB
memory B Gain At |
|
Calibration
source

Sample Clock 20 k ~ 160 MHz

Upsample Clock < 160 MHz

100 kHz
300 kHz

1 MHz

3 MHz
10 MHz
30 MHz
70 MHz
Through
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Connectivity Front Panel

' 0 ’ ( S ) ‘L-H) ;L Set ] Hovarsa Powar
N , LS o= e W Max

—— Ethornet ——  ———— Control Input ~—— Modulation Input 0V DC Max
= Start/Framé Pattern
Link Trigger Triager I a A 500
- (»\ RF Output
100Base-TX —— ) \(& A (W A (N connector)
— ﬁl: 1 : : -
External frame synchronizing trigger External I/Q Input

Sequence controlling trigger
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Connectivity Rear Panel

Event markers output — External baseband reference input

Trigger, Gate control, Frame synchronizing pulse
marked on baseband signal data — Gate control Input for pulse modulation

External timebase reference — Differential I/Q output
Input: 5SMHz/10MHz ‘ w—

D - e —
Output: 10MHz
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High Level Accuracy

- Automatic internal calibration routine
» The reference source for internal calibration automatically calibrates at
high-speed from DAC to ALC Loop.

— When the change of frequency, output level, and I/Q RMS level (Signal
pattern selection)
» The switching time of frequency and output level includes automatic calibration.

» The detector performance of ALC Loop was improved.
« Correction at high resolution per unit
» The frequency response, the linearity error of ALC circuitry, and the
attenuation error of the step attenuator are measured using the
ML2437A/38A Power Meter and the ML2530A Calibration Receiver with
wide dynamic range and high linearity, and then the data is inputted to
correction table.

— ML2530A Calibration Receiver
* 100k ~3 GHz
 -140 ~+20 dBm
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Power error [dB]

Typical Level Accuracy

* Frequency response * Linearity
» CW

» CW

| — E-ATT: -11 [dBm]|

— Relative level accuracy

MG3700A-E-I-1

0.5 Initial power -11 [dBm]
0.4 0.4 i E-ATT
0.3 0.3  sledolosobhoobolodonsohdonsaheonbaad.
0.2 o ooe
o 02 N5 —1GHz
(P o
0.1 201 21 T L — 2 GHz
5 L1 ~ !
0 = Hisaw = ke A £ o ey e L 3 GHz
W v -v-www ; 0 m = S /:% 4@’ %zt’tr 4 GHz
01 s 01 —5GHz
-0.2 ® o2 =8 — 6 GHz
-0.3 08 I
' \ \ \
0.4 0.4 1 | |
-0.5 -140 -120 -100 -80 -60 -40 -20
0 1000 2000 3000 4000 5000 6000 Output Level [dBm]
Frequency [MHz] ..
. . Limits (23 £ 5 °C)
Limits (23 £5 °C) 25 M ~ 3 GHz
%25 M ~ 3 GH » 0.2 dB typ.
» 0.5 dB ~ z *3 ~ 6 GHz
» +0.3 dB typ.
— -120 ~ +6 dBm 120 ~ -11 dBm
— -120 ~ +10 dBm * with Option + with Oot
Mechanical attenuator — -120 ~ -7 dBm ™ With Option
Mechanical attenuator
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Power error [dB]

Typical Level Stability

* Aging
» CW (ALC: Active)
— 1 GHz, -11 dBm

Aging

»

Level continuous mode,
I/Q modulation (ALC: Hold)
— 1 GHz, -11 dBm,
W-CDMA UL RMC 12.2kbps

MG3700A-E-I-1

0 0.2
-0.01 0.15
-0.02
0.1
-0.03 ' =
-0.04 S 0.05
o
'005 "|| T qt, 0
0.06 " % 005
-0.07 o
-0.1
-0.08
-0.09 -0.15
0.1 -0.2
0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22
Elapsed time [hours] Elapsed time [hours]
» Difference < 0.035 dB » Difference < 0.21 dB
-0.063 ~ -0.028 dB -0.069 ~ 0.141 dB
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Power error [dB]

Typical Level Stability

 RF off » on (off [on] off [on] ...) =

» CW
— 2 GHz, -11 dBm

RF off — on (off [on] off [on] ...)

» 1/Q modulation
— 2 GHz, -11 dBm, W-CDMA

MG3700A-E-I-1

0.05 0.05
0.04 0.04
0.03 0.03
0.02 = 0.02
0.01 = 001
o
0 5 0
001 g 001
-0.02 o .0.02
-0.03 -0.03
-0.04 -0.04
-0.05 -0.05
0 50 100 150 200 0 50 100 150 200
Elapsed count Elapsed count
» Difference <0.017 dB » Difference < 0.022 dB
-0.007 ~ 0.01 dB -0.012 ~ 0.01 dB
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Power error [dB]

Typical Level Stability

* |/Q Modulation - CW
(Mod on [off] on [off] ...)

— 2 GHz, -11 dBm, W-CDMA

« CW — I/Q Modulation

(Mod off [on] off [on] off ...)
— 2 GHz, -11 dBm, W-CDMA

Elapsed count

» Difference <0.017 dB
-0.009 ~ 0.008 dB

0.05 0.05
0.04 0.04
0.03 0.03
0.02 = 0.02
©
0.01 = 0.01
o
0 5 0
-0.01 % -0.01
-0.02 o .0.02
-0.03 -0.03
-0.04 -0.04
-0.05 -0.05
0 50 100 150 200 0 50 100 150 200

Elapsed count

» Difference <0.023 dB
-0.011 ~ 0.012 dB
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Typical Level Stability

 Random level [-140 ~ -1 dBm] —» -11 dBm
(any level [-11] any level [-11] ...)
— 2 GHz, 1/Q Modulation (W-CDMA)

0.05
0.04
0.03
0.02
0.01

-0.01
-0.02
-0.03
-0.04
-0.05

Power error [dB]
o

0 50 100 150 200
Elapsed count

» Difference <0.023 dB
-0.011 ~ 0.012 dB
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Typical Maximum Available Output Level

« Electronic step attenuator (Standard):

+13 dBm setting

— E-ATT
* Mechanical step attenuator (Option): +19 dBm setting
— M-ATT
|— E-ATT — M-ATT|
20
- A /’\‘\v _\/\/‘\\ v../v\,\/\ -
18 N
e
0 16
=S
]
3 14
£ 12 \
O . \r\
10
8
0 1000 2000 3000 4000 5000 6000
Frequency [MHz]
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High Spectral Purity

What type of specification are there for spectral purity?

« Spurious
» Harmonics
— 2fc
— 3fc

» Non-harmonics
— Local Oscillator (LO) leakage: f, o
— Image signal: f
— IF signal leakage: f-
— Mixing signal of Harmonic IF and LO: 2 f- - f 5
» Sub-harmonics None
— 1/2 fc, 3/2 fc
» Power line and Fan rotation (Hum)

— fc + Harmonics of AC frequency (especially 3rd order)

Discover What's Possible™ Slide 34
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High Spectral Purity

What type of specification are there for spectral purity?

o SSB Single Side Band phase noise
» Phase noise of Reference oscillator (100 MHz) ... ()
» Loop bandwidth of PLL Phase Locked Loop ... (b)
» Phase noise of YTQ YIG Tuned Oscillator ()

» Noise floor

N

. (d)

Noise level in 1 Hz bandwidth
to carrier level
(dBc/Hz)

fc

Power spectrum

Offset frequency (log scale)

(d)

Discover What's Possible™
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Spurious

« 4.8-8GHz YTO has been employed as LO. And LO, image signal
and IF leakage were placed out of the range of output frequency.

fc LO frequency Image frequency IF
— 250 kHz ~ < 3 GHz: fc + 4.8 GHz fc + 9.6 GHz 4.8 GHz
— 3GHz<~6GHz : fc + 8.8 GHz fc +17.6 GHz 8.8 GHz

Frequency down conversion

IF(f,0) RF(fc)
IF. ® %

Overlap on
2.4 GHz (fc <3 GHz)
4.4 GHz (fc > 3 GHz)

LO(fio) e
‘ " Be careful
copiqene
1" 1 0 1 (.
2 fIF - fLO fIF 1:LO fimg
. Distortion by Mixer
0 g
fir 2 fe
fie H fie
> f
fLO
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Typical Spurious

HEKR 1.9836H= —2.1bdBn

» 2 GHZ, _ l dBm P:lgE(!){:]B ]}EVEI —1.:00 I DET P’F:a_::f:
- 2:2fc B
o 3 2f-fo
« 4:3fc
* 5l IF

Start 10MH= Stop 7.900GHz

Marker Lii=st
No. Frequency Lewel

# 1: 1.983 GH=z —2.15 dBm

3.971 GH= -h0.29 dB
2.712 GH= —-64.05 dB
5.950 GH= —-67.07 dB
4.760 GHz= -14.17 dB

e =]

(=R =l =a N g YO T Y

[

Limits (S -1 dBm. < +3 dBm * With Option Mechanical attenuator)

» Harmonics
— <-30dBc
» Non-harmonics
2fie - fio Other
— < -50 dBc typ. < -60 dBc*25M~3GHz
— <-40 dBc typ. <-54 dBc"3<~57GHz
— < -35dBctyp. <-54 dBc"57<~6GHz
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SSB Phase Noise

In wireless communication, in order to utilize limited radio resources
effectively, there is a strong phase noise requirement for signal
sources.
» Alternate channel leakage power ratio which spaces one channel from
adjacent channel is caused by phase noise.

« Optimization of cost performance

» The balance between cost and performance was optimized, meeting
present needs.

» A high-speed 14-bit DAC that interpolates internally to a maximum 400
MHz sampling rate has been employed, and the quantization noise
leading to residual noise was reduced.

» A smoothing filter with variable cutoff frequency according to the
modulation bandwidth eliminates alias spurious and noise.

- Employed high-purity YTO
» Although the YTO employed as a LO is expensive, it provides all-round
performance by simplifying the circuitry.
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Selectable Frequency Switching Time and
Phase Noise

* Frequency switching time affects the phase noise.
- The frequency switching time and phase noise profile is changed by
switching the loop bandwidth of the PLL synthesizer. It is useful to

select it according to the wireless system or the usage.

Normal Fast
Frequency switching time 3 GHz 3 GHz 3 GHz 3 GHz
Non-cross Cross Non-cross cross
Af<1GHz Af>1 GHz
Electronic attenuator <15ms <20 ms <40 ms <10ms <40 ms
Mechanical attenuator <80 ms <100 ms <80 ms <100 ms
Phase noise Lower in Offset frequency > 50 kHz Lower in Offset frequency < 50 kHz

Discover What's Possible™
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L(f) [dBc/HZ]

L(f) [dBc/HZ]

'ypical Phase Noise

Normal Fast

-80 -80

-90 -90
1100 N -100

= \
110 N —8o0M| < -110 ™\ — 2 GHz
—2GHz| @ mw
120 —3GHz| g -120 \\, —3GHz
i > I \
-130 -130 v \4\
-140 -140
-150 -150 A e
1k 10 k 100 k 1M 10 M 1k 10 k 100 k 1M 10M
f[Hz] f[Hz]

-80 -80

-90 -90

100 xw 1100 k

I - I
-110 —4GHz| < -110 e — 4 GHz
— 5 GHz _Cg L —5GHz
1120 %\ —6GHz| = 120 — 6 GHz
N =

-130 -130 QA

-140 -140

-150 -150

1k 10 k 100 k 1M 10 M 1k 10k 100 k 1M 10M
f[Hz] f[Hz]
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Adjacent Channel Leakage Power Ratio (ACLR)

In wireless communication, in order to utilize limited radio resources

effectively, there is a strong ACLR requirement for signal sources.

» Itis a critical specification for reference signal sources evaluating
transmitter components/devices and for interference signal sources
testing receivers.

» Adjacent channel leakage power ratio of modulated signals is caused
by intermodulation distortion produced by nonlinear elements in signal

generator.

 ACLR specification
800 ~ 1000 MHz, 1800 ~ 2400 MHz, 23 + 5°C,
W-CDMA Downlink (Test Model 1 64 DPCH)

With Option Mechanical attenuator

» 5 MHz offset: <-61dB <-62 dB
* OQutput level <-4 dBm <0dBm

» 10 MHz offset:. < -66 dB typ. <-67 dB typ.
* Qutput level <-1 dBm <+3 dBm

— Alternate channel leakage power ratio is caused by phase noise.
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ACLR
W-CDMA, Downlink (Test Model 1 64 DPCH)

» <-4dBm

HS26834 2004712727 17:35:31

HER 2.138 186Hz —23.66dBo
Attenvator

Ref Lewel .00dBn Hanual
10403 il 3 ; 5 Auto
Li:-64.00 Ui:-63.80 |8 i :

L2:-67.60 U2:-67.56

Attenvator

Step Size
2 10dB

All Auto

Pre Anpl GFF

A MG3T00A

Freq.

2 140 000 00000
- 4.00

EBref:Int 105

Ut put

RF Output

Detail Information

» <0dBm * with Option Mechanical
attenuator

HSB6094 2005/01/27 13:35:40 Adj ch Pur
ACP Freq
HER 2.140 08GHz —20.71dBn
Ref Lewel -1b.00dBn Ch Sepa-1

10dB/ il
L1:-63.81 U1:-63.17
L2:-67.08 U2:-67.00

5.000001Hz

Ch Sepa-2
10 . 0000HHz

Ch Sepa-3
15.00004Hz

Ch B¥
3. 840001Hz

Inband
Ch B¥
3. 840004H=

estModel_1_64DPCH [

Input 140 RF Output

Detail Information
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» <-4 dBm
HS26834 200412727 17:30:38 Adj ch Pur
ACP Freq
HER 1.950 33GHz —23. 15dBn
Ref Lewel .00dBn Ch Sepa-1

10dB/ ;

L1:-66.63 U1:-66.71

PZ:*GS.IT U2:-68.12 Ch Sepa-2

Ch Sepa-3

Ch B¥

%

g L TR SIS .

Inband
Ch B¥

3. 840004H=

Pre Anpl GFF

A MG3T00A

A 1 950 000 Q00 oo

- 4.00

EBref:Int 105

Ut put

RF Output

Detail Information

5.000001Hz

10.00004Hz

15.00004Hz

3. 840001H=

ACLR
W-CDMA, Uplink (RMC 12.2kbps)

< 0 dBm * With Option Mechanical

»
attenuator
HSBE09A 200b/01/26 19:31:560 n%}eh:r
HER 1.949 16GHz -20.71dBn
Ref Level -156.00dBu Ch Sepa-1

10dB/ N
L1:-66.58 U1:-66.21
L2:-68.39 U2:-68.21

5.000001Hz

Ch Sepa-2
10 . 0000HHz

Ch Sepa-3
50 .00kHz

Ch B¥
3. 840001Hz

Inband
Ch B¥
3. 840004H=

/@ Output
Input 148 RF Output

Detail Information
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ACLR
W-CDMA, Downlink (TM1 64DPCH), 4 Carriers

» <-4 dBm » <0 dBm * With Option Mechanical
attenuator

HS2683A 2004712727 17:40:38 HS26834 2004/12/27 17:42:41 Adj “? HSB609A 2005/01/27 153:39:01 HSB609A 2005/01/27 15:44:38 (g b [

fcP AP Freq
KR 2.132 10GHz -20.64dBS HKR 2.147 88GH=z -29.71dBn HKR 2.131 2bGHz —26.81dB8 HKR 2.146 b0GHz —26 .89dBn,

Ref Level -15.00dBn Ref Level —15.00dBn Ch Sepa-1 Ref Level -15.00dBa Ref level -15.00dBn ] i Ch Sepa-1
10dB/ T ; dB/ | | [ [ [ | [ 1 Trace=A |||l [10dB/ T i 10dB, g alK 5.00000MHz

L1:-57.99 dB :-58. L1:-57.04 dB _ e — - — TR
L2:69 63 _db : PP L 68 _di ) S L2:58.31_db | L .58 _di Ch Sepa-2

10.00001Hz : 1 11 i 10.00001H=

Pur
req

Ch Sepa-3 Ch Sepa—3
15. 00001H= 16.00004Hz

Ch BW Ch BW
3.840004H= 3 .840001H=

Inband Inband
Ch BW Ch BW
3 .840004H= 3.840001H=

Center 2.147 506Kz ‘ ‘ Center 2. 147 506Hz . “Span 25,00z

return
Attemmtor = 4dB

Pre Aupl OFF Pre Aupl OFF ]

11

estModel _1_BADPCHxA]

O Output

Input 140 RF Output

RF Output

Detail Information Detail Information

Discover What's Possible™ Slide 44
MG3700A-E-I-1




Spurious Close to Carrier
CDMA?2000 1X, Forward (RC1-2)

» <0dBm * with Option Mechanical
attenuator

» <-4 dBm

86084 2004/11/04 15:60:32
¢ Spurious close Carrier (cdma) >> HMeaswure
Storage
) Template: Hot Selected
Ref Power :

Spurious ¢lose
to the Garrier

: Single
: Norumal #*

Heasure
Hethod
Peak(Power)
;1. 12040z
0.9124Hz=

Storage
Hode

Unit

offset: *

Power :

0.000 kHz

~11.56 dB ¢/ 30k) RESE NN

Spectrum Analyzer

Ad just
Range

8.004Hz Data Points : .
Template : Pass DET : Positive Peak

Back
Screen

: Low
-14.00dBn Power Cal : Pur Mir
0.00dB  Correcti : Off

Input
1082CH Lewel :
800 .0000004Hz Cffset :

Detail Information

Spurious ¢lose
to the Garrier

2006/02/06 22:06:04
¢ Spurious close Carrier (cdma) >> HMeasure
Storage
late: Hot Selected
Ref Power :

: Single
: Norumal #
-3.10 dBa Heasure
Hethod
Peak(Power)
: -0.9440z -72.66 dB
: 0.944MHz -71.83 dB
. -2.0381Hz -81.38 dB Storase
2.0984Hz -81.09 dB _—

Unit

offset: *

Power :

0.000 kHz

-12.36 dB ¢/ S0K) FSGEINETN

Spectrum Analyzer

Ref : 2.00dBm

ATT : 12dB

RBW :  30kHz#

UBW : 300Hz

SWT : 670ms (Total:2.68s)
Template : Pass DET : Positive Peak

1092CH  Level Screen

:  -3.00dBn Power Cal : Pwr Mir
000 .0000004Hz Cffset :

0.00dB  Correction : Off

Detail Information
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Spurious Close to Carrier
CDMAZ2000 1X, Forward (RC3-5)

» <-4 dBm » <0 dBm * With Option Mechanical
attenuator

86084 2004/11/04 15:61:43
{ Spurious close Carrier (cdma) >> Heasure : Single
Storage : Normal
euplate: NHot Selected Power
Ref Power : -9.06 dBu Calibration

86004 2006/02/06 22:07:31 Spurious olose
< Spurious close Carrier (cdma) >> Heaswre : Single to the Carrier
Storage : Normal #
[dB1 Forward(RC3-b) Template: Hot Selected

Ref Power : -2.19 dBa Heasure

-10 Hethod

Peak(Power)

—20 A L1: -0.936Hz -74.13 dB
Ul: 0.9724Hz -74.29 dB
8 dB
T dB

Calibration

Peak(Power)
: -0.896Hz -75.32 dB
Ul: 0.896HHz -75.30 dB [
Storage
6 dB
7 dB

Lo _ Calibration
;2,520 -80.1 Hodo

. >L2: -2.032MHz -82.2
U2: 2.192MHz -80.1 Cancel 30

U2: 1.996MHz -82.3
-40
~50 Unit

Hulti Carr.
Power
Calibration

Harker :
Offset: 0.000 kHz
Power : -11.98 dB </ 30k)

= Offset:  0.000 kiiz *
~70 Power : -14.20 dB ¢/ 30k)Calihration
Spectrum Analyzer
Ref : 2.00dBm
ATT : 12dB
RBW :  30kHz#
UBW : 300Hz
8.004Hz Data Points : 16501 SWT : 670ms (Total:2.68s)
Template : Pass DET : Positive Peak

Spectrum Analyzer

8.004Hz Data Points : GOl .
Template : Pass DET : Positive Peak

Input : Low
10892CH Lewel : -14.00dBn Power Cal : Pwr Hir
800 .0000004Hz Cffset : 0.00dB _ Correcti : Off

1092cH Llevel : -8.00dBn FPower Cal : Pur Nt WSS
900.000000MHz Cffset :  0.00dB  Correction : Off

Detail Information Detail Information
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Spurious Close to Carrier
CDMA?2000 1X, Reverse (RC1-2)

» <0dBm * with Option Mechanical
attenuator

» <-4 dBm

86084 2004/11/04 16:57:26
¢ Spurious close Carrier (cdma) >> HMeaswure
Storage
late: Hot Selected
Ref Power :

Spurious ¢lose
to the Garrier

: Single

: Norumal #*

-6.88 dBu Heasure
Hethod

-77.38 dB
:77'38 db Storage
83.75 dB Hode
-83.74 dB

Unit

offset: *

Power :

0.000 kHz

—14.21 dB ¢/ 30Kk) ST RN

Spectrum Analyzer

Ad just
Range

8.004Hz Data Points : GOl .
Template : Pass DET : Positive Peak

Back
Screen

: Low
-18.00dBn Power Cal : Pur Mir
0.00dB  Correcti : Off

Input
1082CH Lewel :
800 .0000004Hz Cffset :

Detail Information

Spurious ¢lose
to the Garrier

86004 2006/02/06 22:10:16
¢ Spurious close Carrier (cdma) >> HMeasure
Storage
late: Hot Selected
Ref Power :

: Single

: Norumal #

-0.23 dBu Heasure
Hethod

Peak(Power)

L1: -0.8884H= -76.1

Ul: 0.9124Hz -76.6!

9 dB
5 dB
12: -2.170iHz —85.67 dB Storase
-g5.54 qp LU

Unit

Harker :
Offset:
Power :

0.000 iz *

~16.04 dB ¢/ 30K) FSGEINIETN

Spectrum Analyzer

Ref : -2.00dBm

ATT : 8dB

RBW :  30kHz#

UBW : 300Hz
8.004Hz Data Points : 16501 SWT : 670ms (Total:2.68s)
Template : Pass DET : Positive Peak

1092CH  Level Screen

900 .000000HHz  Cffset :

-12.00dBn Power Cal : Pwr Mir
0.00dB  Correction : Off

Detail Information
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Spurious Close to Carrier
CDMAZ2000 1X, Reverse (RC3-4)

» <-4 dBm

86084 2004-11/04 16:29:30
{ Spurious close Carrier (cdma) >> Heasure : Single
Storage : Normal
late: Hot Selected Power
Ref Power : -10.75 dBa Calibration

Calibration

-73.38 dB
-73.93 dB
-79.56 dB
-79.49 dB

Power
Calibration
Cancel

Hulti Carr.
Power
Calibration

offset:  0.000 khz
Power - —11.01 dB (/ 30K

Spectrum Analyzer

8.004Hz Data Points : GOl .
Template : Pass DET : Positive Peak

Input : Low
1092CH Lewel : -16.00dBn Power Cal : Pwr Hir
800 .0000004Hz Cffset : 0.00dB _ Correcti : Off

Detail Information

» <0dBm * with Option Mechanical
attenuator

2006/02/06 22:13:01
{ Spurious close Carrier (cdma) >> Heasure : Single
Storage : Normal #
rse(BCI-4) Template: Not Selected
Ref Power :

Spurious ¢lose
to the Garrier

-3.83 dBu Heasure
Hethod
Peak(Power)
1: -0.888l{H=z -72.4
Ul: 0.9244Hz -73.3

3 dB
6 dB
12: -2.014lHz -81.43 dB Storase
-g1.75 qp LU

Unit
Harker :

Offset: 0.000 kHz
Power : -11.20 dB ¢/ 30k)

*

Calibration

Spectrum Analyzer

Ref : 0.00dBm

ATT : 10dB

RBW :  30kHz#

UBW : 300Hz
8.004Hz Data Points : 16501 SWT : 670ms (Total:2.68s)
Template : Pass DET : Positive Peak

1092CH  Level Screen

900 .000000HHz  Cffset :

—10.00dBn Power Cal : Pwr Mir
0.00dB  Correction : Off

Detail Information
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Spurious Close to Carrier
CDMAZ2000 1xEV-DO, Forward (Active Slot)

» <-4 dBm

86084 2004-11/04 12:06:32 fmp Litude
{Spurious close Carrier (I=EV-D0)>> Heasure : Single
Storage : Normal

Ref Power : -6.44 dBu

Peak(Power)

: -0.908 Yz -78.03 dB

: 0.948 M= -78.96 dB

: —-1.512 Y= -80.24 dB

: 1.348 Y= -80.46 dB

: -2.146 Yz -82.26 dB
2.236 Y= -82.36 dB Power
Calibration

Cancel

Power
Calibration

offset:  0.000 khz

Power - —16.43 dB  (/ 30K el

Power

Spectrum Analyzer Calibration |

8.004Hz Data Points : 1601
Template : Pass Positive Peak

Input : Low
1092CH Lewel : -6.00dBn Power Cal
800 .0000004Hz Cffset : 0.00dB _ Correcti

Detail Information

» <0dBm * with Option Mechanical
attenuator

2006/02/06 22:22:00 Spurious olose
{Spurious close Carrier (1zEV-D3)>> Heaswre : Single & i Brrdar
Storage : Normal #
Template: Hot Selected
Ref Power : . Heasure
Hethod
Peak(Power)
; —-0.892 iz
. _?'ggg gﬂz ' Storage
¢ 1.282 Wiz Ll |
;2,122 iz
2.014 Y=
Unit

offset:  0.000 khz *

Power : -15.09 dB ¢/ 30k)Calihration
Spectrum Analyzer
Ref : 6.00dBm
ATT : 16dB
RBW :  30kHz#
UBW : 300Hz
8.004Hz Data Points : 16501 SWT : 670ms (Total:2.68s)
Template : Pass DET : Positive Peak

1092cH level : -4.00dBn Power Cal : Pyr Hir WEECNES)

900 .000000HHz  Cffset : 0.00dB  Correction : Off

Detail Information
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Spurious Close to Carrier
CDMAZ2000 1xEV-DO, Reverse

» <0dBm * with Option Mechanical
attenuator

» <-4 dBm

86084 2004-11/04 13:17:29
{Spurious close Carrier (1zEV-D2)>> Measure
Storage

Spurious olose
- Slnﬁ]E to the Garrier
: Norumal #*
late: Hot Selected
[ ] Heasure
Hiethod

Ref Power :

Peak(Power)
: —-0.888 Wiz
: 0.952 MHz
: —-1.270 iz
: 1.366 HH=
: —2.032 iz
2.014 Y=

Storage
Hode

Unit

offset: *

Power :

0.000 kHz

~16.50 dB ¢/ 30k) FESEIRNII

Spectrum Analyzer

Ad just
Range

8.00MHz Data Points : 1601

Template : Pass Positive Peak

Back
Screen

Input : Low
1092CH Lewel : -6.00dBn Power Cal
800 .0000004Hz Cffset : 0.00dB _ Correcti

: Por Hir

Detail Information

Spurious ¢lose
to the Garrier

86004 2006/02/06 22:24:21
{Spurious close Carrier (1zEV-D2)>> Measure
Storage

: Single
: Norumal #
Template: Hot Selected
[ lieasure

Hethod

Ref Power :

Peak(Power)
L1: -0.956 MHz
Ul: 0.916 iz
L2: -1.282 Wiz

: 1.268 HHz
;2,104 Yz
2.014 Y=

Storage
Hode

Unit

Harker :
Offset:
Power :

0.000 iz *

-16.64 dB ¢/ S0K) FSGEINETN

Spectrum Analyzer

Ref : 4.00dBn

ATT : 14dB

RBW :  30kHz#

UBW : 300Hz
8.004Hz Data Points : 16501 SWT : 670ms (Total:2.68s)
Template : Pass DET : Positive Peak

1092CH  Level Screen

:  -6.00dBmn Power Cal : Pwr Mir
000 .0000004Hz Cffset :

0.00dB  Correction : Off

Detail Information
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ACLR
GSM/EDGE, GMSK

» <-1dBm » < +3 dBm * With Option Mechanical
attenuator

HSB6094  2005/05/10 20:26:05 2006/01/31 21:46:06 586094  2005/05/09 20:18:38 2006/01731 22:61:11

7 RBW 30kHz# ATT 6dB# < Qutput RF Spectrum (GSH) >> _ RB¥ 30kHz# ATT 10dB < Qutput RF Spectrum C(GSH> >>
Y I X oy Sokizs AT 6dbs Storage : Average ¢ 200/ 200)[LER EED LTI GELULL vy 30kliz  SWT 2.00s% Storage : Average ¢ 200/ 200)
Ref Level -4.00dBu - DET _Average Hethod : High Speed Ref Level 0.00dBi _ DET Average Hethod : High Speed

10dB/ i T Trace-4 10dB/ T T Trace-4

Offset Freq. Hodulation Switching Transients Offset Freq. Hodulation Switching Transients
0.0001H= -11.23dBn 0.0004H= -8.23dBn -0.77dBn

1004H=

2004Hz

2604H=

4004H=

600MH=

800MH=

000MH=

. 2004H= |
.400HH= o o o o o | I i ST e——
.600MH= |
. 800MH=

Center 900 .000HHz ) Span 2 .000HHz Center 9500.000kHz ) Span 2 .000MHz

100lH=
200HH=
260HH=
400H=
600HH=
800HH=
000HH=
. 200HH=
.400HH=
.600HH=
.800HH=

HaHh Fh R R R R R
G0 00 =) O O] W CO N =
HaHh Fh R R R R R
G0 00 =) O O] W CO N =

=

|
e——
[ Sm—— T e N A

_————_——_— 0o OO
_————_——_— 0o OO

[Center Freq = 500.000 000HHz | |Center Freq = 500.000 0004Hz I
Pre Anpl CFF Pre Ampl OFF

—-16.00dBn  Power Cal : On 3 H Lewel : -12.00dBn Power Cal : Om
0.00dB _ Correction : Off : 900.0000004Hz Offset : 0.00dB _ Correction : Off

O Output

RF Output | Input 1/Q RF Output |

Detail Information Detail Information
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ACLR
GSM/EDGE, 8PSK

» <-1dBm » < +3 dBm * With Option Mechanical
attenuator

HSB6094  2005/05/10 20:27:20 2006/01/31 21:06:28 8609  2005/05/09 20:21:07 2006/01/31 22:689:32

7 RBW 30kHz# ATT 6dB# < Qutput RF Spectrum (GSH) >> _ RB¥ 30kHz# ATT 10dB < Qutput RF Spectrum C(GSH> >>
Yy I A oy sokizs AT Gdbs Storage : Average ¢ 200/ 200)[LER BOUHO00 GELE Ry 30klz  SWT 2.00s¢ Storage : Average ¢ 200/ 200)
Ref Level -4.00dBu - DET _Average Hethod : High Speed Ref Level 0.00dBi _ DET Average Hethod : High Speed

10dB/ i T Trace-4 10dB/ T - | Trace-4

Offset Freq. Hodulation Switching Transients Offset Freq. Hodulation Switching Transients
0.0001H= —-11.2bdBn 0.0004H= -8.11dBn -0.71dBn

1004H=

2004Hz

2604H=

4004H=

600MH=

800MH=

000MH=

. 2004H= et | |
.4001H= . . . . Rosermtrareptoh ey [ I e e v |
.600MH= |

. 800MH=

Center 900 .000HHz ) Span 2 .000HHz Center 9500.000kHz ) Span 2 .000MHz

100lH=
200HH=
260HH=
400H=
600HH=
800HH=
000HH=
. 200HH=
.400HH=
.600HH=
.800HH=

HaHh Fh R R R R R
G0 00 =) O O] W CO N =
HaHh Fh R R R R R
G0 00 =) O O] W CO N =

r i '.
B | | aaa CR e

_————_——_— 0o OO

_————_——_— 0o OO

[Center Freq = 500.000 000HHz | |Center Freq = 500.000 0004Hz I
Pre Anpl CFF Pre Ampl OFF

—-12.00dBn  Power Cal : On 3 H Lewel : -10.00dBn Power Cal : Om
0.00dB _ Correction : Off : 900.0000004Hz Offset : 0.00dB _ Correction : Off

O Output

RF Output | Input 1/Q RF Output |

Detail Information Detail Information

Discover What's Possible™ Slide 52
MG3700A-E-I-1




» <-1dBm

HS26834 2004712727 18:08:20

HER 1.899 962GHz -13.51dBn

;,ﬂmmw'?r"h‘lﬂéﬂv~u..-r~mi“‘”“#‘wh d

Center 1.900 000GHz

Pre Anpl GFF

A MG3T00A

Treg. 1 900 000 000 . o5
= 400

EBref:Int 105

Detail Information

RF Output

Discover What's Possible™

192.00kHz

192.00kHz

ACLR

Adj ch Pur
ACP Freq

Ch Sepa-1

600. 00kHz

Ch Sepa-2

900.00kHz

Ch Sepa-3

1.200004Hz

Ch B¥

Inband
Ch B¥

PHS

» < +3 dBm * With Option Mechanical
attenuator

MS86094  2005/01/26 21:02:15 Adj oh Pur
ACP Freq
HER 1.899 960GHz -9.27dBn
Ref Level -10.00dBn DET Pos Peak ||RSREE S

H0dB/ | : T 5 | Trace4 600 .00kHz
8L1:-75.10 U1:-75.12 i :

ELz;—?F.a? uz;—?6.52 th Sepa2
i : 500 . 00kHz

Ch Sepa-3
1.200004Hz

RF Output

Detail Information
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ACLR
PDC

» <-1dBm » < +3 dBm * with Option Mechanical

attenuator

H526834  2004/12/27 18:17:44 8dd oh Pur H586004  2006/01/26 21:20:49 ——
HKR 900.001 OMHz -8.26dBn HKR 900.001 OMHz —3.89dBn
_ Attenuator
Ref Level —8.00dBn . Ch Sepa-1 Ref Level —4.00dBn DET Pos Pesk Tl
10dB/ | | g ; ; ] ' 50 .00KHz 10dB/ | | ; g ] | Trace-A Auto
L1:-71.48 U1:-71.46 Li:-71.87 U1:-71.74 : : : :
12:-77.86 U2:-77.76 L2:-77.98 U2:-77.92
T T T T Ch SEpa_z T T T T
‘ i i 100 00kHz i i i
Ch Sepa-3 Step Size
160.. 00kHz 2T 1048
Ch BY Pre Anpl
‘ i i 21.00klz on a’_ﬁ
L ek :
S EL Lt | 1nban
; i i ; : : : Ch BY
: : 21.00kHz
Center 900.000 OMHz
return All Auto
Pre Anpl OFF [ ]
900 00 00O . eo
BBref:Int IEET» n
ut put /Q Output
RF Output RF Output
Detail Information Detail Information
- 1) - ™ H
Discover What's Possible Slide 54

MG3700A-E-I-1



ACLR
WLAN IEEE 802.11a

» <0dBm * with Option Mechanical
attenuator

26004 2006/05/10 20:39:45 Ad jacent
< Adjacent Channel Power (WLAN)>> Ghanne L Power
Storage : Average ¢ 10/ 10) #*

[aB1 TELEC : Cutdoor Hethod : Spectrum(All)

86004 2006706710 21:24:1h Ad jacent
< Adjacent Channel Power (WLAN)>> CGhanne L Power
Storage : Average ¢ 10/ 10) #

TELEC : Sutdoor Hethod : Spectrum(All)

[dB1 Heasure
Hethod
e M _fretnod |

Heasure
Hethod

e

Storage
Hode

Storage
Hode

Span : 100MHz Data Points : 1001 Span : 100MHz Data Points : 1001

Calibration

Tz Power : —7.756 dBn Tz Power : -4.06 dBn
Spectrum Analyzer
ACLR f : -22.00dBnd
-40.0 ¥Hz : -58.83 dB
-20.0 ¥Hz : -56.16 dB
20.0 HHz : -6bH.61 dB
40.0 HHz : -5H8.89 dB

Spectrum Analyzer
ACLR Ref : -18.00dBn#

-40.0 YHz : . ATT : 4dB#

—20.0 ¥Hz : . REW : J0kHz# Ad just
20.0 HHz : . VBW : J0kHz# Range
40.0 HHz : . SWT : 33bas

DET : Positive Peak

Back
Screen

System : IEEEB02.1l1a Freq : 5Z200.000000Hz
Rate : Auto Level : -12.00dBm Pre Ampl
Hod : Auto COffset : 0.00dB Correction

System : IEEEB02.11a Freq : 5Z200.000000Hz
Rate : Auto Level : —8.00dBn Pre Ampl . Off

Hod  : Auto Offset :  0.00dB correction : off [ N2 |

/1
Freq. Ref-Clk Int

5 200 000 000. 00

Fre: Ref-Clk Int

" 5 200 000 000 o
4.00

Int

Detail Information

Detail Information

Discover What's Possible™ Slide 55
MG3700A-E-I-1




Wideband I/Q Modulation

Modulation bandwidth using internal 1/Q

Bandwidth Flatness < 3 GHz >3 GHz

20 MHz (10 MHz) <+0.5dB (0.2 GHz) <=+1dB

« 120 MHz (60 MH2z) <12 dB (=1 GH2z) <+3dB

1 1

0 IR S 0 . —

L L ] IR 7 ://7% \§"~\\\
1o % \k —3.1GHz

2 —2GHz D2 el
—3GHz — 6 GHz

3 3

4 4

5 -5

-60 -40 -20 0 20 40 60 -60 -40 -20 0 20 40 60
Frequency offset from carrier [MHz] Frequency offset from carrier [MHz]
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[dB]

Wideband I/Q Modulation

Modulation bandwidth using external 1/Q

Bandwidth Flatness < 3GHz > 3GHz
20 MHz (+10 MHz) <+0.5dB (>0.2 GHz) <+1dB
« 150 MHz (£75 MH2z) <13 dB (=1 GHz) <1+5dB
« 200 MHz (100 MHz) <16 dB (=1 GH2z) <19 dB
0 M::E::; M::M 0 — ,\‘\
B} | ] X / I\
% S —3.1GHz
2 Toom Eo / %\\t ~ioe

Frequency offset from carrier [MHz] Frequency offset from carrier [MHz]
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External I/Q Input

« Itis possible to output RF by inputting external I/Q baseband signals.
» Full scale Input (Optimum level): V1*+Q* =05 vrms

20

Frec

" 6 000 000 000 oo

t PLSmod: Int

1/0
Tuning

0.00 oo |

Modulation Input I/0Q
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Carrier Leakage

« The leakage of the carrier inputted into 1/Q modulator stays in RF

signal.

» Itis quantified by origin offset of signal constellation.
» It deteriorates quality of the modulation and causes problems for

receiver tests.

- Since the leakage adjusted to the minimum level is stable, its

subsequent tune-up IS unnecessary.

» <-40 dBc
LPF
— N~ X
| D:?\C uta WV

A

Carrier

Clock =——p f_

—1/Q modulation Block diagram

....... ] C*eoap ¢
/2 ': <%:...oo§ C
—) y AV, e 1

Q DAC /\/—®7

Typical

HS86094 2005/07/26 17:03:.09 ® | peakSearch

Ref Level 0.00dBn DET Pos Peak Peak

1048/ ; : Trace-4 Search

Next Peak
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Dip
Search
Next Dip
Resolution
b.00dB
Center 2.000 000GHz
Threshold
Zone Center = -h00.000kHz
Pre Aupl OFF ]
M -
e 2 /inritsu
MG3700A-E-I-1



1/Q Adjustment and Differential I/Q Output

* In order to test I/Q modulators, I/Q adjustment and differential

(balanced) outputs of I, I, Q, Q are required for the signal source.
» Vector magnitude
— Amplitude voltage is set as RMS level of I/Q modulator.

» Drive DC voltage
— In order to drive I/Q modulator for the single power source, DC offset is set

as drive voltage.

 Inorder to test I/Q modulators and baseband LSI for balanced
devices, I, I, Q, Q differential (balanced) outputs are required for the

signal source.
» In 1/Q input device, the balanced input has the advantage which can
reduce the amplitude error and noise compared with | and Q

unbalanced (single-ended) inputs.
— Reduction of amplitude error by the ground loop
* The cause is that the grounds of signal source and input device are not equivalent
potential.
— Reduction of signal line noise
* The cause is that the environmental noise is picked up on the signal line.
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1/Q Output

- Differential 1/Q signals can be outputted.

» |/ Q signals which are reverse signals (amplitude is equal and polarity
IS reverse) of I/Q signals are outputted.
— D-Sub 15 (Jack), 50 Q

r . ‘
J1277 (Optional accessory)

Qotelimey 0Ty D-Sub>BNC adapter

a L e

oo

16 g Otners lor GND

« Setting
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1/Q Adjustment

« Variable of amplitude voltage of 1/Q signals outputs, DC offset
» Amplitude voltage
— 0~ 120%, Resolution 0.1%
» DC offset
— 1/ 1,Q/ Q common offset: -1 ~+3V, Resolution 10 mV
— 1/ 1, Q/ Q differential offset: -50 ~ +50 mV, Resolution 0.05 mV
» Amplitude voltage range
— Amplitude voltage @ Common DC offset @ Differential DC offset:

-3.5~+35V
| 12 + QI2
Voltage [V] Amplitude voltage
4 ’ Upper Limit
I +3.5
1/Q N I/ Q DC offset: Common DC offset + Differential DC offset /2
Differential DC offset

e — e ——— - ] el el

o T common DC offset

I/ Q o

I/ Q DC offset: Common DC offset - Differential DC offset /2
0 >t
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Advanced High-speed I/Q Baseband

Baseband

(f.,) and the DAC sampling rate

(fs) are faster, it can generate

- If the baseband sample clock signal Alias
more wideband signal. { | 0 0 { | .
-fs foi 0 f fs

- If the faster f, is used, the

ck

volume of sample data will be Smoothing filter (LPF)

larger and the higher capacity /!

baseband memory will be
required.

S~

0 fipr

Modulated signal

FERERA FERERA

Atténuated . Attenuaflted
H H "% - H R f
fc-fs  fc-fy fc  fe+fy  fctfs
Carrier
leakage

Spectral mechanism of DAC — LPF — I/Q modulator
(by sampling theorem)
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High-speed I/Q Baseband

ge0 . 008 Hzll

« Sample rate (Fs) At
» 20k~ 160 MHz, Resolution 0.001 Hz

5 Clock
1660 860 BRG 006 Hz|

Current : 160 0068 200.0608 Hz
Rarge g 26 088 .000 Hz to 160 000 606 .008 Hz

« Upsample clock (f) KTy X T S —
» fy = 2" Fs <160 MHz (n: maximum integer
— at Fs <20 MHz
» Automatic interpolation
— Interpolator upsamples the sample clock (f) to the maximum, and f is
further kept away from modulated signal frequency.

«  DAC Sampling rate (fs)

» <400 MHz

— Since the internal interpolation DAC was employed, alias is further kept
away from modulated signal frequency.

» Automatic interpolation  fs
— 20<f, <50 MHz: 8x fgy
— 50<f, <100 MHz: 4x f
— 100 < f, <160 MHz: 2% Ty
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Dual Baseband Memory

« High-capacity baseband memory can generate high-speed signals

and long term signals
» 2x 128 Msample/channel (1 GB)
» 2x 256 Msample/channel (2 GB) * with Option Memory upgrade
— The flash memory had been mainly employed. But since DRAM used for the
main memory in PC was employed, the cost was reduced in spite of high-
capacity and fast-loading.

Channel Event
I, Q (, Marker 1, Marker 2, Marker 3, RF Gate)

3 Microso Qliata MATLAB WLAN.cov & S
@Wﬂw REE F) AL 2RO WD TR0 ookt AadE (] x|

DEEe R $BR<T - &> Al ﬂwo% -G
Hrial SN B U EEEEH P X% DA
1 - =
Sample data generates in sample time Ts=1/Fs ® : I E— . :
® 0.089426 0.26085
) 3 0.054239 -012177
4 020294 -0.0242684
e 5 -0.25121 0.039666
o ] -021084 -018745
° 7 045403 0.073165
a -0.16279  0.066B67Y
o 9 -0.004868 -0.17232
Y 10 0.18243 0.067693
11 -0.30578 0.042798
® 12 004316 -0.12485
1 @ 13 0.16354 0.20784
MaXImum Of Y 14 02213 -0.07808
256’000’000 Sample TiE b_nblﬂ\ulﬁiqa?a MT&TEN\LAN/ [«
512,000,000 sample * with Option =k il
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Dual Baseband Memory

- Able to generate two signals which mixed digitally the signals of the
baseband memories A and B.
/i\ » Two signals which mixed the signals of different sample rate (Fs)

Restriction cannot be generated correctly.

— MX370104A Multi-carrier IQproducer can adjust different Fs.
~ e.g.  W-CDMA + GSM, IEEE 802.11a/g + 802.11b/g

A » Two signals which mixed DL RMC signal for W-CDMA UE receiver test
restriction . With full SEN count, and interference signal or AWGN cannot be
generated.
» Two signals which mixed DL RMC 12.2 kbps signal for W-CDMA UE
receiver test with limited SFN count, and interference signal or AWGN
can be generated.

DL RMC 12.2 kbps
P-CCPCH
409%$am(e:s with full SEN 11 bit count (0 ~ 2047) A 1022 frames with limited SFN 11 bit count (0 ~ 510)
AP . = .
> — DL RMC > = Two signals
with full SFN count

s — Do &
DL channel without P-CCPCH

CPICH, P-SCH, S-SCH, PICH, &= o
DPCH, OCNS,

HS-SCCH, H5-PDSCH Interference signat, AWGN
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Dual Baseband Memory

- The signals output level of memories A and B can be set as [dBm]
and [dB].
» A/Blevelratio. 0~ £80 dB, Resolution 0.01 dB

* Frequency offset (Af) is available.

— Shift the A frequency
 Carrier leakage stays on the B frequency.

» 0~ %(0.8x Fs x 2" - Bandwidth)/2
— at Fs <20 MHz

— 2" Fs <160 MHz (n: maximum integer)

» 0~ +(0.8x Fs - Bandwidth)/2
— at Fs > 20 MHz

— Bandwidth: Modulation rate[cps, sps] = Fs/Oversampling ratio
« Example of W-CDMA: +(0.8x 4x 3.84 MHz x 23 - 3.84 MHz)/2 = +47.232 MHz

» Resolution 1 Hz

« Timing offset (At) is available.

» 0~ (Total sample of A - 1) <9,999,999 , Resolution 1 sample

— Shift the B start timing
* Itis useful to the signals with same A and B, such as multipath and TX diversity.
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Dual Baseband Memory

« Mixing on the same frequency
Wanted signal + AWGN

>

A\

» 2-path fading
» TX diversity A @

Settable B level cecccd

Settable B’ level ecccse
(Power level within A bandwidth)

Settable A level ceccee

T ———— A/B Set A level B level RF level
A Variable Static Coupled

B Static Variable Coupled

Constant Variable Variable Static
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Dual Baseband Memory

*  Mixing on different frequency
» Wanted signal + Interference signal or CW m
» AWGN + AWGN A @

AN MG3700A 2 2asehan
Freq. (MemoryA) X I ‘ l

1 950 000 000 oo 8 o5
— 52.00 e

BBref:Int  I0Src:Int  PFLSmod:Int * 0n Settable B level X 4 gemeny

b wal
| : Settable A level ~ °° °®
t-StartOffset : [ 81/ 3chip -

I ............ .|

Settable Frequency offset

T R T I e ——————————— . ' A/B Set A level B level RF level
A Variable Static Coupled

B Static Variable Coupled

Constant Variable Variable Static
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Dual Baseband Memory

- Baseband memories A and B load the I/Q sample data in the saved

signal pattern files from HDD in advance.
14 MB/s (7 MS/s)
Maximum package/baseband memory:
Maximum pattern/package:
Maximum pattern/baseband memory:

>

\d

>

\4

>

\4

>

\4

Loading time:

» Minimum sample/pattern:
- Baseband memories A and B output I/Q sample data of the selected

signal pattern.

Folder

Signal pattern file

100
100

4,096
1,000

(2

HDD

Baseband
memory A

- Baseband
memory B

Package 1 Package 2 Package 3 Package 4
Pattern 11 Pattern 21 Pattern 31 Pattern 41
Pattern 13 Pattern 33 Pattern 43
|
! L
Package 1 Package 2 Package 2 Package 4
Pattern 21
Pattern 13 -‘

Pattern 12|

» Output PR Pattern 41
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Dual Baseband Memory

«  When outputting long term signals with larger capacity than
baseband memory A, the memories of A and B are combined

automatically.
» Simulated signal pattern of fading
» Real signal pattern for receiving video and voice test

Modulation

- W-CDMA 16.66s (1,666 frame)

33.33s * with Memory upgrade option
— Sample rate (Fs): 4x 3.84 Mcps
* VSF-Spread OFDM roughly 4 s * with Memory upgrade option
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Dual Baseband Memory

*  When a long term signal is loaded to a baseband memory, all the
memorized patterns are deleted.

» Maximum pattern/baseband memories A+B: 1
— The message is displayed when downloading in a baseband memory (A).
A1 MG3T00A

= Load File to Memary

Hard Disk @
14,885,712
KE free

Device : Hard Disk 8 (12 Files)

Fackage : Diaital_Broadcast
File Name Sizel(kE)

soiior ALL Load ek 1,975,508 -————
BS_lch
CATY_AnnexC]
CS_1ch

ISDB-T_lIch | Pattern size is too largs.

ISDB-T_lch_] Delete all loaded pattern and load.
1SDB-T_2ch_|

1SDB-T_3ch_
1SDE-T_dch_
ISDBT_1 lave
ISDET_2lave
NTSC
FHNI_15eg

Return
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Sequence/Combination of Signal Patterns

« The signal pattern sequence can be generated.
» Useful to protocol emulation
» Available for digital sweep of output level
- Shortcut operation is served.
» Simplification of operation for combination output
» Management of utilized pattern files in custom packages

« The combination files can be created/defined by PC software "1Q producer"”
(standard accessory).

Custom Package| Package 1 Custom Package, Package 2 ( /
Combination file Icombination 1}+ '5"|Pattern 11] Icombination 2+ '5'*|Pattern 21

Nested signal pattern file “»Pattern 12 “*Pattern 22 H DD

Custom Package

Main memory Combination 1}-

Custom Package

Combination 2
EEEN IIEIIIIII

<4duinEEnEndn

| v : v
Baseband : Package 1l Package 2 Package 2 Baseband
memory A Pattern 11 Pattern 21}k memory B
“*Pattern 12 “*Pattern 22
==p Sequence output ==p Combinatig output
|Pattern 11];|Pattern 12] |Pattern 21\ X |Pattern 22
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Sequence of Signal Patterns

« Example of protocol emulation
» Play Mode: Auto

— The sequence based on a scenario of
the combination file works.

Scenario:
— The repeat count and output level
1 W Total @ 4 il A 31,968 /1,843,576
per element are already defined. ota Homory B 50 e

Nested signal pattern files

Combination file
zgu&mm

3000 000 000 oo

S/F Trigger : Off
—) t File Mame
1 SYMC_ADT
3 (Total 126 Elements)
1
1 | Additicmal Pattern Pattern End
2 None
4
Comment 2 Ext. Pattern Trigger
£ This is for Synchronous Adjustment 1 Off
:: with a precision of 18ns. 2 . Max
Max. 5 N | element
element 7 i repetltlon
200

65,535
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Sequence of Signal Patterns

« Example of protocol emulation

» Play Mode: Manual
— Pattern Trigger input executes
Next Pattern [F1] operation.

| Anritsy g = -
2 2 110 000 000.co

66 G@; I
verrerTens,

/EMG‘J‘?W\

3000 000 000 oo

c:Int FLSmod: Tt
HNC-DHS_dirty_forTrig M

A bt Ps t File Name

gal 3-DHS_dirtyl ] 3-OHS_dirty_forTrig
G2 3-DHS_dirty2 =] (Total 3 Elements)
B3 3-DHS_dirtys ]

Additional Pattsrn or Frame End

Input RF Output None

essccccccssscsscccn,,

. .
Comment SExt. Pattern Trigger *
£ 5.1.22 RCY/CAABT/C CEDR Sensitivity) 2 on .
/ Table 5.9 dirty transmit parameters Sey o
# 8DPSK, 3-DHS : cececescessssssssccce

Discover What's Possible™ Slide 75 /I n ri tsu

MG3700A-E-I-1



Sequence of Signal Patterns

- Example of digital sweep of output level
» Dynamic range < 80 dB e

The scenario of combination file

ombination File Edit

Element | Source/Package Pattern Level [dB]| Repeat Gount | &
ES W-GDMPAES o testl/ UL_RMC_12_2kbps. i i) 1
7 [5G W-CDMACES Fox testh/UL_AMC 12 2kbps i 1000 1 - -
EES W-COMAIES For testl/UL MG, 12 Zkbps i 2000 7 Total : memow g : 498'982 :’;
I ES W-COMAES Fox testh/ UL_RMG_12 Zkbps.uvi ~30.00 i emory &
FES W-CDMA(ES For testl/UL_AMC 12 Zkbps i 3000 1
S W GDMANES o test/ UL VG 12 &bosuwvi | 5000 1 [ krct W Steo W tmeric W Resolution | _
ES W-CDMAES R testh/UL_RMG 12 Zkbps.wri —60.00 1
EES W-CDMAES Rox testl/UL_RMG_12_Zkbps.wvi —70.00 1
EES W-CDMAES o testh/UL_RMGC 12 2kbps. i ~B0.00 1
10 R4l
4 »

File Name
UL _RMCL 2k2bps_Lw ] Sup
(Total 9 Elements)

A

081 UL RMC_12_2kbps
a2 UL_RMC_12_2kbps
a3 UL_RMC_12_2kbps

224 UL_RMC_12_2kbps Additioral Patterr Pattern End
Input EF Output G5 UL_RMC_12_2kbps MNone
o285  UL_RMC_12_2kbps
Comment, oa7  UL_RMC_12_2kbps Ext. Pattern Trigger
/ Dutput Level Digital Sweep 0 to -80 dB a8 LL_RMC_12_2khbps Off

Be3  UL_RMC_12_2kbps
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Combination of Signal Patterns

* Example of shortcut operation

A1 MG3700A

20E5/298/18  17:02:26
Freq.

1 950 000 000 0o
71 | 1 9 Mo:iiulgl:ion I;gln[)tﬁt

RF Output
EBref:Int I05rc:Int PLSmod: Int * 10n

Baseband A MG3700A

2085/98/18  17:33:08
Freq.

‘I 95® ®®® @@@@@ Ref-Clk Int
52.00 el

RF Output
EBref:Int I05rc:Int PLSmod: Int * 10n
1/0

(]
Tuning WM Flaying  S¢F Trigger : 0f |

Baseband
[/0) Source

[/0) Source
il Ext

il Ext

M Playing  S¢F Trigger : Off

I
Tuning
al [ —91.88dBm]
 E———

el| [-115.68cBM] [& rl
[ -72.00d8m] Yiew
Detall
Information

View
e Detail

LStartOffaet: [

a1/ lsample-

gl [ —71.24dBm]

Modulation Input [/0

/119

EBref:Int I05rc: Int

FLEmod : Tt

FPattern

Combirat ion
1

Baseband

1o AR Dutput

Acvanced

RF Output Mer

=

[/0) Source
il Ext

émStartOffset:[ a1/ dchip

B

Modulation Input [/0

[ -52.68dBn]

Information

FPattern
Combirat ion
it Baseband

Output =
Acvanced [/0) Source

18
¢ |0n
RF Output
* 10n

1/0 Output
on iﬁ%

File Select : [EIMNGEM

‘ .

[ —91.68dBn]

Tl @ oMlIS G irg SE Irisget w0ifd|e o Buming o

| EBref:Int
1/0

52.00

I05rc:Int  PLSmod:Int * 10n

RF Output Menu 4 Ext

18

¢ 10n
RF Output

1/0 Output
on iﬁ%

File Select : [EIMNGEM

1/Q

Playing S4F Trigger : 0ff |

Combination

Tuning

| [-115.88dBm] |£
1 ——
files “StartOffast ;[ 81/ Achip - e

 ——
EN [ —71.24cdBm] EN [ -52.68dBm]
3

FPattern
Combiration

“StartOffset : [ 81/ lsample-, [ —73.80cdBm]

e —

3
Fattern
Combiration
1/Q - 1/Q -
= Output | Advancsd i = Output | Advanced
: g BE Meriu / :
Modulation Input [/0

: g ; BE Meriu
Output Modulation Input [/0 Output
18

18
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Variable Smoothing Filter

* Much cutoff frequency f, .- can be changed according to usage.

» Auto
— The filter is chosen according to sample rate (Fs).
flpr Single Dual (Used baseband memory)
— 100 kHz 70 MHz :20<Fs <3125 kHz
- 300 kHz 70 MHz :0.3125<Fs<1.25 MHz
— 1 MHz 70 MHz :1.25<Fs<25 MHz
— 3 MHz 70 MHz :25<Fs<5 MHz
- 10 MHz 70 MHz :5<Fs<20 MHz
— 70 MHz 70 MHz :20<Fs <150 MHz
100 MHz 100 MHz : 150 < Fs <160 MHz

» 100kHz, SOOkHz 1MHz
— 4th-order Butterworth filter

» 3MHz, 10MHz, 30MHz, 70MHz, 100MHz(Through)
— bth-order Butterworth filter

« Smoothing filter removes the aliasing noise of DAC output waveform.
» Smoothing filter is LPF.
» Aliasing noise appears as alias on the frequency domain.

7

oA )~ e N
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Behavior of Variable Smoothing Filter

- Although the smoothing filter can be used in order to reduce the

spurious and ACLR, it affects EVM.

» Trade-off of the performance
— If f_pe is set lower in order to reduce ACLR, EVM performance will degrade.

- Please select best f, ;¢ according to signal bandwidth, in the case of
the signal generating that prioritizes ACLR performance.

For example

»  W-CDMA: 3 MHz
» CDMAZ2000: 1 MHz
» GSM/EDGE: 300 kHz
» PHS: 300 kHz
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Tunable Baseband Amplitude

I/Q amplitude (RMS) of DAC output level i.e. I/Q modulator input level

IS tunable.
Resolution 0.01 dB

»  f17+Q? -8 ~+8 dB,

Previous : ©9.0@ dB
Rarae : —8.98 dB to 8.6 dB

[knobl [5iepl [Resolution] CMumericl [Setl [Cancell

e /nritsu
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Behavior of Tunable Baseband Amplitude

I/Q modulator input level affects EVM, origin offset, ACLR, and noise floor.

» Trade-off of the performance
— If the level is gained in order to improve the performance of origin offset and noise
floor, the spectral regrowth will be caused, and then ACLR and EVM will degrade.

Try to decrease RMS level, in the case of the sighal generating that
prioritizes the adjacent channel leakage power ratio performance and
Intermodulation distortion performance.

Try to increase RMS level, in the case of the signal generating that

prioritizes the alternate channel leakage power ratio performance.
» RMS level tuning changes the performance guarantee range of the output

level.
— If RMS level is increased, the lower limits of output level go up the increases.

* For example 1 GHz, RMS +3 dB
— Upper limits of output level: +2 dBm
— Lower limits of output level: -140 dBm + 3 dB =-137 dBm

— If RMS level is decreased, the upper limits of output level go down the decreases.

* For example 1 GHz, RMS -3 dB
— Upper limits of output level: +2dBm-3dB =-1dBm
— Lower limits of output level: -140 dBm

Note: RMS level is not initialized to 0 dB, even if the signal pattern is changed.
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Behavior of Tunable Baseband Amplitude

Typ. ACLR of W-CDMA, Downlink Test Model 1 64 DPCH

* "Unleveled" indicates out of range for performance guarantee
Output level: RMS

— +3dBm:-2~-8dB with Option Mechanical attenuator MS2781A Signature
— 0dBm: -5~-8dB 4 - - .
_ . . . | 2140 MH i
3 dBm: -8 dB o z ]‘
-45 - s0it) :
y
/4
-50 /@
/
/ — 3dBm ADJ
-55 / —3dBm ALT
) /] 0 dBm ADJ
/
- / 0dBm ALT
x -60
= — /—fff% — -3dBm ADJ
< : ] - —-3dB
\ 4 m ALT
-65 — -6 dBm ADJ
S =
~— | — -6 dBm ALT
N
\ ——
-75

-8 -6 -4 -2 0 2 4 6 8
RMS Value Tuning [dB]
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BER Analyzer

One MG3700A performs the receiver tests.
» Until now a BER analyzer and an interference signal source in addition
to the wanted signal source were required.

— Cost was reduced by employing LSI designed for BER analysis, and BER
analyzer was included as standard equipment.

« Clock rate
» 1k~20MHz * Standard
» 100 ~ 120 Mbps * Option
- Data pattern
» PN9, 11, 15, 20, 23, ALLO, ALL1, Alternate 01
» PN fixed pattern, Custom pattern * Option only
* Measuring bit/time (after synchronization)
» 1,000 ~ 4,294,967,295 (223-1) bits
» 0.1~359,999s(99h59 mM59s), Resolution0.1s * Standard only

» 1~2,147,483,647 (231-1) error bits * Option only
Data
B =" s ' Clock Wanted signal Wanted signal w Mm””\m‘ |
‘ e + AWGN {T‘—“'\_\ + Interference ?iglﬂ 1]
“
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BER Analyzer

Freq

6 000 000 000 oo

* Real-time display

» Elapsed time Q Q0
» Pro greSS rate it IGSre:Imt  PLSmod: Int
— Automatic re-synchronization o
(Auto Resync) :
* On: Sync Loss monitoring per 10 ms
— If 6 error bits in 64 bits occurs, Sync Loss
will be displayed and measurement will stop. [REAESIMNNEREE
« Off: Sync Loss detection ignore Error Count -
— Measure mode
+ Single, Continuous, Endless NG
» BER | 6 000 000 Q00 . oo
— Floating point (x.xxxe+xx)
— Fixed point (x.xxx %)
. [1@@] 2005/89/12 28:34:15 0K ‘ .
»  Error-bit-count | R esess  Biio i
» B|t Count [099]1 2665/09/12 20:33:58 OK "
¥ | CoTate ;1000003 Biicoumt 100830
¢ Log Save [825] ?885&39}"12 20:33:46 ﬁK - 53
. . . - . 1ngle SASUFS ] 1ms 25
— Comparison with previous BER is available.
— Data for BER curve can be saved. Error kate : 1.005e-03 o
» Save medla HD, CF Error Count :

» _Maximum number of logs: 100
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Operability

* Function keys —<  Editing menu keys
» Frequency
» Output level
- » Baseband
/‘» Utility
— Internal memory

management
« Save/Recall the setting
status
— BERT
— System
* Remote operation interface
* Network setting
* Activity log
« Configuration/Version

e Cursor/Edit keys * Firmware upgrade

e Large-screen color LCD _
_ 84inch TET * Modulation On/Off

» bmp file save (HD, CF) * RF output On/Off
— 640 x 480 pixel
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Operability

« Panel key layout
» Operability has been improved by using the rotary knob to move the
cursor, as a result of considering smooth operation flow:
[Selecting function]—>[Moving cursor]—[Editing(select/input)]>[Enter].
« Operation guidance display
» Panel operations include the parameter settings such as item selection,
data input and character input. Available key types are displayed as
guidance in pop-up window during parameter setting to enable

operation without confusion.
« Example of Output level setting

Lewvel

Walue

Currert =1 .66 odBm
Fange : 148 .66 dBm to 12.88 dBm

 Knob |l Step Jll hureric oot

Rotary knob , Step keys, ten keys, Resolution keys

* CF slot on front panel
» Linking with a PC is easy in environments without a LAN by using
CompactFlash® as removable media.
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Operability

* Frequency channel setting
» If assignment of the channel number is defined as frequency, frequency
will change only by setting the channel number.

— Selectable: Frequency display only, Frequency and Channel display,
Channel display only

» The groups up to 19 are edited/saved in the channel table file.
— Save to HD, CF

Channel Edit List

: End @ Start FregiHz) @ C -
:[URRFCN  1: :[163831: [ 409 007.pa1: Insert
:[UARFCNZ 1 :[ 6871:[1 852 S0 00a.00]: 268 0001
: [URRFCHAUL ] : :[ 13621:[1 712 500 50@.00]: 268 0001
: [URRFCNADL 1 : :[ 16621:[2 112 500 50@.00]: 268 0001
: [URRFCNG261 : :[ 18871:[ 826 S0@ 00@.00]: 268 0001

:[P-GSMoBE 1: (L 1241:0 890 000 066.08]: 260 0061
:[E-GSMoae 1: ([ 1823]:0 850 260 986.98]: 260 0ag]
:[R-GSMIBE 1: ([ 1823]:0 876 200 986.08]: 260 0ag]

:[DCS1600
:[PCS1900
: [GSM450
: [GSM460

] 885101 710 200 009.001:0 200 00
put ] 8101:[1 850 200 000.001:0 200 0A0)
] 2931:[ 450 500 009.001:0 200 00
] 34p1:0 479 000 009.001:0 200 00
([GMese ] 2511:0 604 200 009.00):0 200 00
([GMTEe ] %47 200.081:L 200 0007
:[Groupdl %: : 1: ]
i
i
i

== RF Output

: [Groups2
: [GroupBd
s [Groupad
: [Groupds
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Operability

* Internal memory management

» All setting parameters can be saved in up to 100 files.

— File name up to 30 characters can be inputted for easy confirmation.
— Save to HD, CF

Modulat ion
* |0n
RF Output

* |0n

Mode : [Sing _
Media Cho

Hard DiskM or CF

ErrorRate : 0.000e+00

ErrorCount : | Return
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Remote Operation

Both GPIB and Ethernet links are provided for remote interfaces.
» 100Base-TX connectors are on the front panel and rear panel, and
either can be used.

« End-to-end connection

J1261D (Optional accessory)
Ethernet cross cable

Network hub (100Base)

. I

N <—— 1

J1261B (Optional accessory)
Ethernet straight cable
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Remote Operatlon

Network interface settings

- Ethernet ekt ort Nabor+ (D
» Socket Port Number: TCP/IP port number 49152 ~ 65535
« TCP/IP P~
» Host name < 30 character : T R—
» Domain name < 30 character s 3
assigned from DHCP server o
» DHCP DN Serwer (DHCP Use) : [On ]
— Off: IP address
Subnet mask
Default gateway
— On:
* DNS server (DHCP use): On, Off
» DNS address Primary, Secondary

at DHCP: Off or DNS server: Off
Ping IP address
« FTP access key using IQproducer
» User ID < 8 character Ping 1P Address
» Password < 8 character
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Radiated Interference Leakage

The signal generator shield is important in minimizing the signal
generator’s radiated interference leakage, which interferes with the
receiver in low level receiver sensitivity tests.

» Although MG3700A is lighter, the shielding performance of the circuitry
units has been improved.

» Shielding has been devised for the front panel CF port.
» The display has been equipped with a shielding net.

Horizontal

Vertical
[dB( i V/m)] [dB( i V/m)]
60 [ —- 60 =
50 - 50|
40|+ — ' 40|
R - A
R - 2 3 ‘ ‘ ‘ .
- L b4 : b - ; i : : | Lw,
L ! Lo ® . MWW 1 ! ! 3 ! il
;- Lo o q g } : : ! (] WM il
T M, M 2, | | IRIMT Vs i
et 1 1 VIR I SR
[ N ! L g L‘JW »lf / P [0 ) ! i Nw{ N\,\ | W‘ ! 1 B O
of— N A LY.
| Mot BEE o el 1
o AN T A | ol i 1 il ; ‘ R |}
2800 50,00 10000 500,00 105000 2800 5000 10000 500.00 105000
Frequency [MHz] Frequency [MHZ]

Discover What's Possible™ Slide 91 /I -t
nritsu



Maintainability

Shortening of downtime

« Exchange of internal HDD
The signal cannot be outputted if internal HDD breaks down.
» |If the HDD breaks down, the user can exchange it on-site via the rear

panel.

— MTBF meantime between failures of jnternal HDD: 20,000 Hours
 Periodical backup of custom files is recommended using "IQproducer” of standard
accessory.

» |f the MG3700A breaks down, the HDD for the failed MG3700A can be
installed in a MG3700A loaner.
— Resetting is unnecessary.
» Confidential setting can be preserved.
— Pull out when shipping for repair.

G0141(Optional accessory)

HDD ASSY assembly
— 2.5 inch for notebook PC
— The files at MG3700A delivery is saved.

Be careful not to damage the connection pins when inserting HDD.
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Maintainability

Reliable usage for ATE

« Automatic check for useful life of mechanical step attenuator and

mechanical switch
» Warning is released when useful life is exceeded after switching 5
million times.

« Self-check

» Automatic alarm at emergence of trouble
— Output level ALC trouble
— Temperature trouble (Internal temperature > 70 °C)
» Alarm log file
— It can been saved to HD or CF for troubleshooting.
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Maintainability

The users can upgrade the firmware.

« The user can visit the Anritsu "Software Download" website to

download the latest firmware and operation manuals (PDF) for free.
— User registration is required to use the download service.

http://www.anritsu.com/

2 Anritsu Software download - Microsoft Internet Explorer
ZPE RERE FRW BRCA® YD ANPH

Q- © ¥ @ G Pu=m Jesnon @

T LD | ] https/ S anr itsu.co.jp/Dannload/ MService/ Loginasp Rl > R
B
/INFitSy owomesre=se
Search  w
HOME | About Anritsu | Investor Relations | MNews &Events | Products | Support | SiteMap
Download
English
Japanese This page allows custamers to download their product firmware and the latest relevant software.
Enter your login ID and passward, then click OK button.
Gontact Us
LoginlD
Password:
About login ID and password manage ment
* Login ID and paseword must be managed severely at each customer's own risk without
e
be disclosed to third parties.
in 1D and password on a regular basis
an inquiry form (See Gontact Us) if you forget your login ID and
User registration
User registration is required far the uze of download service. [->Go to registration]
Return Login ID and password change
Gustamer's login 1D and password can be changed. [->Go to change]
=]
& S -UiETENRLE S @ 18-k
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Features

/& > - |Qproducer 96
- Standard Signal Pattern Files
) Optional Signal Pattern Files
« Features 127D

»

» Software .
» lQproducer and standard signal

pattern files are MG3700A
standard accessory.

\/ — lQproducer is stored in CD

’ together with Operation
Manuals (PDF).

(1 — Standard signal pattern files
are saved in HDD.

HDD

&.
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製品紹介-MG3700A-part3.ppt

IQproducer

«  Windows software utility operating on PC
» User-friendly graphical user interface (GUI)
« Creates pattern files for internal 1/Q baseband generator
» Sets signal parameters flexibly
— User-friendly GUIs focused on specific signal formats
» Links to EDA tools

— Importable ASCII text CSV files of I/Q sample data to the signal pattern files
for MG3700A

» Creates arbitrary AWGN patterns

» Applies peak clipping and bandlimiting filter to pattern file

» Edits scenario for sequence and combination of signal patterns
* Plots simulation of CCDF, FFT spectrum, and time domain
* FTP connection to MG3700A internal HDD

» FTP between internal HDD and PC
« Remote operation for signal generation

» Loads the pattern files from internal HDD to baseband memory
» Selects the pattern to generate
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Hardware Requirements

Personal computer

« OS:
Memory:
« Display:

[Qproducer’

Windows® 2000, XP
>512 MB recommendation
> 1,024 x 768 pixel

for MG3700

Zinritsu
right™ 2004 Anritsu Corp. All Rights Reserved
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Creates Pattern Files: Sets Signal Parameters

A Aproducer for MG3700

Flexibly

File BEEER Transfer & Setting Simulation  File Gen.  Help

( 1xEVDD FWD
) newors * Since these are recorded on CD of MG37OOA standard accessones the user can
o 4 IDMA T e
HSDPA/HSLPA Downlink try the functionality before purchase.

Multi-Carrier
Mabile Wi
o X DVEB-T/H
Fading

\ LTE

\ HSDP&/HSUPA Uplink
W-GDMA Davenlink (Standard?
W-CDMA Uplink (Standard)

0000000000000

= License option

»

»

»

»

»

MX370101A HSDPA/HSUPA IQproducer
* Focuses on DL/UL RMC formats for HSPA/W-CDMA

MX370102A TDMA 1Qproducer
* Focuses on universal TDMA formats for ASK, FSK, PSK, QAM

MX370103A CDMAZ2000 1xEV-DO IQproducer
* Focuses on Forward/Reverse signal formats for CDMA2000 1xEV-DO (Rev.0)

MX370104A Multi-carrier IQproducer

* Focuses on multi-carrier with any signal formats and Test Model formats for
HSDPA/W-CDMA

MX370105A Mobile WiIMAX IQproducer
* Focuses on OFDMA formats for IEEE802.16e

* The other datasheets and literatures show the more information.
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Creates Pattern Files: Sets Signal Parameters
Flexibly

A Aproducer for MG3700

File BEEER Transfer & Setting Simulation  File Gen.  Help

[ 1xEVDO FWD

J vevoms * Since these are recorded on CD of MG37OOA standard accessones the user can
° TDMA -
HSDPA/HSLPA Downlink try the functionality before purchase.

\ HSDP&/HSUPA Uplink
W-GDMA Davenlink (Standard?
W-CDMA Uplink (Standard)

( Multi-Carrier

Mfobrile Wil A

o N DWB-T/H

Fading

\ LTE

= License option N
» MX370106A DVB-T/H 1Qproducer
* Focuses on OFDM broadcast for DVB-T/H
» MX370107A Fading IQproducer

* Focuses on universal fading channels containing MIMO

» MX370108A LTE IQproducer
» Focuses on DL/UL signal formats for 3GPP LTE

e®00qe00000000

* The other datasheets and literatures show the more information.
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reates Pattern Files: Sets Signal Parameters
Flexibly e

Eile Edit Easy Setup Iransfer Setting
A IQproducer for MG3700 @ = %‘
_ I = Ll
File : Transfer & Setting  Simulation  Filz Gen.  Help
1xENVDD BWD Simulation Link: Dawn Link Serambling Godz [T = Total Power: 000 B e e
1xEVDO BVS GPIH O <] poner a2 am
IDM P| P-CCPCH ON x| Fower |-532 dB P-GCH & 5-5CH Power:  |=5.32 dB Channel Edit
HSDP&/HSUPA Downlink PIcH O =] foner [E 45 chook E  srezs
. HEPRAHIURA Unlick, ... woH Ul o FOE  a ook B srom  ous ORISR =]
£ W-GDMA Downlink (Standard)
o'. . _CDMP‘ UPlInk (Standard) . .-' OGNS OFF =1 Poner -—-dB Ch Code  2/11/17/23/31/38/47/55/62/69/78/85/94/125/113/119, SF = 128 Type
PR ARt s P
Multi-Carrier
Mabile il B HS-SCOHT Poner dB  ChGode SF=128 Data
WE-T/H HS-PDSCH1 Power dB ChCode Tt SF=16 Data
Fa_ding Hs-500H2 Poner [0 4B ohGode I sF-12 pata [Co%8 X
HS-PDSCHZ Pomer dB  ChGode 1to5  SF=16 Data
LTE
HS-S00H3 Power dB  Oh Gode SF=128 Data
.
Y N O n I I Ce n Se HS-PDSCHI Paer dB  ChGode 1105 5F=18 Data
HS-5CCH4 Pomer dB  Ch Gode 5F =128 Data
B L &
L . -t d W C D M ! I Q d HS-PDSCHA Foner 4B ChGode 1tab SF=16 Data

* Focuses on DL/UL RMC formats for W-CDMA

— Limited version for parameter editing of HSDPA/HSUPA IQproducer

File Edit Transfer Setting = +-ooPon et
@ [: ‘ @i ‘ ‘ Fe SFNGycle  [EENERTD
= UL-BPDCH Data [TCH -] eR [ % DPGH Edit
Simulation Lik: Up Link Scrambling Code [T = MNormalize Power TFCL [0 = UL-DPGGH Slot Format PhyCH
DPoH Data [Ton =] srR | %
UL-DFDCH Spreading Factor Timing Offset [0 =
5 -
UL-BPOCH 1 Porer 155 4B ChGCodel@) DSF =256 Ghannol Edit_| > TFCL = Slot Format
TWOH e -
Spreading Fact Timing Offsat [0 =
UL-DPDGH Power 167 dB  Ch Code() 165F =64 Data  |RMOT2.2kbps - ToH ke ——] preading Factor =
BN | | THGH.
HS-DPCCH ChCode(@) B4SF =256 TimingOffsst || —1 %256 chip. P P THCH Number DTX
oK Pomer I Data | [PHO x| | Jr = | | = | | | 5 'l
ACK Pattern
NACK Fomer 4B m [ | | =1 [ = [ | ‘ TrGHI = | TrGHz - ‘ - ‘ 5
Dat 3 - PNg =
Ma. TrBk Size sta
001 Porer dB 0l value = — = ‘ = ‘ = ‘ =
TrBk Size
o [ —— MaTrEk Set No il it =i . Max. TrEk Size
TrBk Set No ] TrEk Size
Max TrBk Set No. il !_ =l =
ore | 2] I 12 I I I 2]
Tebk Set No o 1
Gaty | | | I | f I I | = | - ‘ = ‘ - ‘ -
RM attribute [ [
Goder
oer | 0 T [— [— [ =l [ =] [ 3l [ |
BLER. — | [— i RM attribute
BER | i i [— [—
Gangel BLER
s

* The other datasheets and literatures show the more information.
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License Key for MX3701xx IQproducer

« If MX3701xx IQproducer is purchased, CD containing the license key
file on MG3700A serial number will be provided.

» The same IQproducer as standard accessory and Operation Manual
(PDF) are also contained in CD.

« In order to download the signal pattern file created using the
MX3701xx IQproducer to baseband memory, installing the license
key file per MG3700A is required.

»  When MX3701xx IQproducer is purchased together with MG3700A, the
license key file is already installed in MG3700A.

to MG3700A internal memory

Appear on the additional line

...............................................................
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Creates Pattern Files: Links to EDA Tools

EDA tools such as "MATLAB" and "Microwave Office" can save 1Q

simulation data to ASCII text CSV files.
» |t is made easy to compare simulation data and the measured data.

A Iproducer for MG3700

File Swstem Tranzfer & Setting  Simulation ile Gen. [N

« Importable ASCII text CSV files to the signal pattern files for

MG3700A

» ASCII text CSV files
— | channel data
— Q channel data
— Markers data (3 event markers and RF gate flag)

Import &
» Signal pattern files for MG3700A

-1 — .Wvi text file (Header file)

* The configuration information of the signal patterns is saved.
= — -wvd binary file (IQ sample data file)

 The data of | channel, Q channel, markers is saved.

Discover What's Possible™ Slide 102 /I n r i tsu

MG3700A-E-I-1



Convertible Files

A Convert
Source file

* Importable file into MG3700A

ME3700 {o MS268x
DA e

» ASCI| text files e T
— CSV format in which data is saved to one file ASCII1
| channel, Q channel, Event markers
— CSV format in which data is saved to two files ASCII2
| channel Q channel
— CSV format in which data is saved to three files ASCII3
| channel Q channel ® Event markers
» = MS2690 digitized file MS269x Digitizer

» = Signal pattern file for MS2690-20 (VSG)  MS269x (to MG3700)

- Exportable signal pattern files for MG3700A into MS2690-20 (VSG)

» Signal pattern files for MG3700A MG3700 (to MS269x)
wvi text file (Header file)

Export &

» Signal pattern files for MS2690-20
wWvi text file (Header file)
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»

»

»

»

»

»

W Gonyert

Import

‘Waveform Pattern parameters

Sampling Rate: |1D [MHz | W Mormalizin
MGI700 (o MS268:)

Low pass filter: | Auto - RMS Yalue: Peak Walue:

Memory Option: |W\thout Option21 (Memory 512M samples) j Package: ‘Convert_l@producer

Unit symbol ’_l Spectrum: ’m
Sal I I pI I n g I aate (FS) Over Sampling: 299 Data Paints: 1024

— Number of I/Q waveform samples per second
(expressed in Hz and equal to reciprocal of sampling interval)

Normalizing
— Setting RMS Value to 1634
RMS Value RMS, , =
— Tunable baseband amplitude at Normalizing Off
N 651 ~ 1634 I/Q DAC RMS|/Q n: Data with RF gate flag active (On)

— Performance guarantee is covered within RMS Value 1157 ~ 1634.
— Set RMS Value as "1157" in the case of the signal with the higher crest factor like CDMA
and OFDM.

Low pass filter
— Variable smoothing filter

Over Sampling

* 1 ~999 oversampling ratio (OSR) = Fs/Modulation rate (Bandwidth)
— The more OSR, the better S/N of a signal and the wider dynamic range.
(2x OSR improves S/N 3 dB.)

Unit Symbol

— Modulation point for Modulation rate
« sample, symbol, chip, none
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Import

/1 HG3T00A ar Comment Line 1: |
Freq. Clk In
1 950 000 000 o |
" Comment Line 3: |
@ @@ [ Detail File: |
t Sroilnt  PLomod: Int - ! [~ Marker Name Marker 1 MName: '7 Marker 2 Name: ’7 e . plel + [EZEEEST ]
. = j -

Marker 3 Mame:

[™ Burst Setting Diata noints . i Unlt Symb0|
———SlsponiE g,

Frame Length: Frame length

Modulat ion Input I — g Loneth ,7 Wa;e:g:‘ Da[aﬂ"} [\)ari # ‘~_‘:|2€ta_‘i n il:‘)a_[apoims.fFrama\ength
r D;;: M‘_: bt - \-I_Qalag;JH Data#1] -
RF On/Off Threshold [I000 % _ Gaplengh _ Geplengh
Minimum RF Gate Lensth ’— Frame lengh  Frame length Framelength  Framelength
Corrvert Exit

Burst Setting
— Definition of frame length in use of input frame trigger
— Saving of the baseband memory in the case of a burst signal
because burst-off period doesn’t need sample data.

» Frame Length

Real frame length

— Frame samples ’ .
— Real frame length = Frame Length + Gap Length | | Final sample | |
» Gap Length ; R :
Frame Length Gap Length

— Burst gap samples
— This period holds the final sample data including event markers and RF gate flag in

Frame Length.
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Import

RF Gate
— This optimizes RF gate flag to scale I/Q data within burst signal for MS2690
digitized file at MS269x Digitizer.
» RF On/Off Threshold
— Threshold level for automatic detection of no signal and active/inactive

(On/Off) definition of RF gate flag
* 0~100%
— 100% reference level: Peak v |n2 +Qn2

» Minimum RF Gate Length
— Minimum consecutive samples for automatic detection of no signal and

inactive (Off) definition of RF gate flag
* 0 ~ 100000 samples
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- Time Domain

File Edit
Graph Type  |Power, Marker
Legend

o Burst_withRFgats —
s Burst_withoutRFeate —_

Effect of RF Gate

Time (zample

o 20000 40000 60000 20000 100000
' | ' ' '

(ol
| Delete |
Sampling 0 _ ] =
Range: 8
Sampling Rate 112000000000 Hz §
H
Sampling Points 560000 &
Data Points 560000
Scale
Time 000000 - [ e | ||| it
Magnitude |-50.000000 - 0 dE
Full Scale
Mouse Interaction Cursor I I
2 4
& Gursor Time [24855910 ms e Greh
Time (zample)
" Zoom Magnitude  -B5246067  dB o 20000 40000 6000 B0000 100000
I 1 I 1 1 1
Quick Add Mode Marker 1 L
& Add Marker | Merker 2
L Et g?r'&?e& —r R EEE s s— ]
o Oft | | I 1 | 1
0 2 4 5 8 10
Time (ms}
Time (zample)
0 20000 40000 60000 0000 100000
1 1 1 1 1 1
Marker 1 L
Marker 2
Marker 3
RF Gate
RF gate flag ‘ , ‘ | , |
o 2 4 5 8 10

Time {ms}

. Peak level

(+12.9892 dB)

Blue trace
» Data with RF Gate
— RMS,, (0dB)is
calculated from burst 1/Q
data.

— Red trace

. RF On/Off Threshold

1% (-40 dB)

Minimum RF Gate Length
> 100 samples

A GGDF Graph Monitor
File Edit
Legend

& [ustetreest  —
c T
c
w T | —
T
v | —
—

v  Gaussian Trace

Delte |

Sampling Foints [560000
gameline i - oeooon
Data Points BRONO0

RF Off Sample Excluded

Quick Add Mode Maouse Interaction

(v Add
{+ Gursar

" Glear

" Zoom
" Oft

« Data without RF Gate
- RMS,, (0dB)is
calculated from all I/Q
data.

100—

Crest Facter 9.7400(dE)

Probability G
=1
1

001+

| |
Crest Factor

w 12.9892 dB

i} 8 10 12 14 16 13 20
Peak Power / fve. Fower (dB)

Scale Gursor Position

PAR 0.0000 - (200000 GdEY
PAR 97400 B}

Probability (00001 - (1000000 i
Praobability 0.0001 )

Full Scale
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Creates Pattern Files: Creates Arbitrary AWGN

AWGN pattern file suitable for arbitrary wireless systems can be
Created eaSIIy_ - AWGN Genera tor
Iv Coupled Pattern File: |C:wvorkim 537 00download\P ackagelTD-S COMAIME 4
¥ I0producer, for MG3700 _ R
Eile  System Transfer & Setting  Simulation SEIENEERS Help anted Sianal S 12 e ; ‘
Gonvert AWGN BYY (B) 1Wanted Signal B (A): m
) AWGH
Clippine Sampling Rate: [s1z - MHz
MG BV (B): 182 MHz
2 iy
Package: |TD-SCDMA(MX3?DDD1A) .
Comment tLing 1: |4iGI 5,12 MHz By
Comment tLing 2: |for TD-5CDMA x1.5 By
Carmmen tLine 3: |
» Coupled Patten File w | [

— The configuration information of the wanted signal to mix is read.
» AWGN BW (B) / Wanted Signal BW (A)
1, 15, 2, 2.5ratio
» Sampling Rate
— Sample rate (Fs) corresponding to the wanted signal to mix
»  AWGN BW (B)
— Calculated from Wanted Signal BW (A) and AWGN BW (B) / Wanted Signal

BW (A)
— BW (B)<Fs/2 at BW (B) = 0.001 ~ 20 MHz
— BW (B)<Fs at BW (B) = 20.001 ~ 120 MHz
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Creates Pattern Files: Applies Peak Clipping and

Bandlimiting Filter to Pattern File

« Peak clipping affects spectral regrowth and EVM because of lower

PAR.

— It improves the spectral regrowth, but it worsens the EVM.

« Filtering affects spectrum and EVM because of spectral shaping filter
on baseband.

A Iproducer for MG3700

— It shapes up the spectrum, but it worsens the EVM.

File Swstem Tranzfer & Setting imulation (IERE He
5 \ & \ A \ B | s \ \
Input File |11 a_0OF DM 5dMbps_PNOw
Clipping Setting
Threshold Level "Iﬂﬂi [dE]  Repetition g m
Filter Setting
Filler Type:  [ideal | Rall Off/BT :
Bandwidth:  [I660000000  [MHe]
Repetition: Repeat loop
Source pattern file RMS /1% +Q? power recomputing Peak clipping Filtering Created pattern file
Discover What's Possible™ Slide 109
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Creates Pattern Files: Applies Peak Clipping and
Bandlimiting Filter to Pattern File

« Peak clipping

» Threshold Level

* 0~20dB, Resolution0.1dB
— 0 dB reference level: Recomputed RMS,, power

21,7 +Q,))
RMS g = || =4 ——

n: Data with RF gate flag active (On)
» Repetition
* 0~ 20 repeat count

* Filtering

» Type
Filter Setting
Filter Tvpe : |Ic|ea| ﬂ
| i
Bandwidth bloke [MHz]

Myquizt
Foot Myquist
Giauzzian

» Bandwidth

— 2x Cutoff frequency
« Min(Sampling rate/1000, 1 kHz) ~ Sampling rate,

Vector clipping scheme

Threshold

x
e
. ot
. o
ot

.
.t
was

Resolution 0.01 Hz

Slide 110
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|deal Filter

 |deal filter is available to reduce out-of-band noises.

»

-20

-40

-60

-80

Gain [dB]

-100

-120

-140

—

—

Passband

Stopband

-160

0.05

0.1 0.15 0.2 0.25 0.3

Normalized Frequency [x21T rad/sample]

0.35

0.4

0.45

0.5

Example of frequency response with bandwidth/sampling rate = 1/2

14-bit DAC S/N
= 86.04 dB
=6.02*14 +1.76

Frequency [Hz] = Normalized frequency * Sampling rate

Discover What's Possible™
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Gain [dB]

|deal Filter

Flat 0 dB gain: 95% of bandwidth

e Cutoff frequency

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24
Normalized Frequency [x21 rad/sample]

-20
Passband : \

zoom %0 \
: Slope

0 -40
\ )
. \ zoom g \
\ e » £ -50
[of
40 o \
-60 Vr\\

-60

0 V\

-100 -80
-90

-140

Gain [dB]

60 0.23 0.24 0.25 0.26 0.27

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Normalized Frequency [x2r rad/sample] Normalized Frequency [x21 rad/sample]
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Effect of Peak Clipping and Filtering

100

A GGDF Graph Monitor

Eilz  Edit
Lezend

o P e e p—
e e » Example of OFDM signal
e i — Blue trace

o E— + Source data
I — Red trace

[ Gaussian Trace LS ® Data. Wlth 10 dB Cllpplng

01—

Probability (5

Delsts d d | flt 1
| | and ideal filtering
Sampling Points 5459040 |
Sampling
arre [0 - 540030
Data Paints B45H040 0.0001 ; ; | i | | | | | |
RF Off Sample Excluded 2 4 6 8 00 12 1 18 2
Peak Power / Ave. Poner (B}
Quick Add Mode Mouse Thteraction Scale Cursor Position
& Add PAR 00000 - [z0m000  w@e
& Gursor FAR e}
£ Clegn =
A FFT Graph Monitor
© O File  Edit
Legend 10-
¢ [11a.OFDM54Mbps_PNG — 99
& [11aDFDM E4Mbps_Fitr N 10
N 20—
a — -0+
40—
=]
= 5
]
Ej
= -0
E
£
70}
\ Delete | ==
o0}
FFT Points 524288 B
100
Sampling _
Ranee o 24287 =110
Data Length 5450040 S120 i i I
-20 -5 0 5
Frequency (MHz)
Guick Add Mode Mouse Interaction Seale Curzor
> Frequency [-20.0000 - 200000 (MH2!
o Gl @ Gursor Frequency 00000 MHz
Gl Amplitude  [10.0 - [z00 dB)
e AL Aimplitude 218013 dB
6 ~ Zoom
Full Scale
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Creates Pattern Files: Edits Scenario for
Sequence and Combination

A Iproducer for MG3700 [i=0(E3]

File System [BE SO imulation File Gen  Help » COmbIna'[IOI’l f|le

=P Tranzfer & Setting Panel

Tranzfer & Setting Wizard ‘ -WVC teXt fl Ie
The setting status is
saved.

- Transfer & Settine Panel E”E”z|

Connection NEEAN Wiew Transfer S0G

g p_i @ _"EHE W‘E |'u'u'aveform Pattern & Combination File ﬂ

= = =] ‘ [MG3700AG200404555, | ‘
| —— — === Combination File Edit
Name ambination _I - Werzion | Licenze | Size | Name | State | Size | Element | Date  ~
[ AWGHN <dir> |CDARIB_STD-TE1 (MX370002..
[3Bluetooth <dir> |CDARIB_STD-T9MK370002..
CACOMA2000 <dir> |C2ARIB_STD-TE6MX3T0002..
[ACOMA2000 1xEV-D0 <diry |C3 AWEN
[2Digital_Broadcast ir> |CJBERT Test
C3GPS .
EGSM 4 Combination File Edit
o™
Element Source/Packaee Pattern Level [dE] Repeat Count |«
o 1 Eluetooth 3-DHA d1 0.00 10
2 Eluetooth 3-DHA d2 0.00 10
® 3 Eluetooth 3-DHa d3 0.00 10
Y 4
]
«  Seq for protocol
. i
e ® | = equence for protoco
element @ 5 I :
200 10 Rd 6|||U at|0n
kI 2

Source/Package  Pattern Name » R e p e at C O u nt

ftd Paten | | « 1~65,535/ wo(endless)
Frequency Offset ,7 hiHz Timing Offset ’7 Sample

Package |Bluetooth

Comment 3-DHa dirty zignal
for EDR Senzitivity
Upper Address Part = 6b
Lower Address Part = CAOETE
Active MEmber Address = 7
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Creates Pattern Files: Edits Scenario for

‘A Gombination File Edit X

Frequency

Comment

Element Source/Package Pattern Level [dE] Repeat Count | «
1 W-COMAIBS Ry test) |UL_RMC_12 2kbps 1
2 W-CDMAIES R test) | UL_RMC_12 Zkbps -10.00 1
3 W-COMAIES Rx testd | UL RMC 12 Zkbps -20.00 1
4 W-CDMAIES Rx testd |UL_RMC 12 Zkbps -30.00 1
5 W-CGDMAIES Rx testd | UL_RMC_12 2kbps -40.00 1
6 W-COMAIES Rx testd [UL_RMC_12 2kbps -60.00 1
7 W-COMAIBS Ry test) [UL_RMC_12 2kbps -60.00 1
] W-COMAIES R test! | UL RNG 12 2kbps 3000 7
9 W-CDMALES R testd | UL RMC 12 Zkbps -50.00 1
10 R4l
4 »
Source/Package Pattern Mame

Add Pattern | [

Offzet Hz Timing Offset Sample

Package ‘W—ODMA(BS R test]

‘A Gombination File Edit

()

Element Source/Package Pattern Level [dE] Repeat Count | «
1 W-COMAIBS Ry test) |UL_RMC_12 2kbps -63.00 endless
2
3
4
5
6
7
8
9
0 Ad
K [&]
Source/Package Pattern Mame

Add Pattern [W-GDMABS Rx v [UL Interferer ovd
Frequency Offzet  [5.000000 MHz

Timing Offzet o Sample

Package ‘W—CDMR_CMB

Comment Combination for BS AGS measurement

Sequence and Combination

Sequence for digital sweep of

output level

» Level

« -80~0dB
— 0 dB reference level:
MG3700A setting RF

level

Combination

» Add Pattern
— Pattern for baseband
memory B

[ Opening of the existing combination file ]

Discover What's Possible™
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Plots Simulation of CCDF, FFT Spectrum,
Ime Domain

A IQproducer for MG3700

File Swstem Transfer & Setting BEluIEHEGN File Gen.  Help

CCDF
EFT
Time Camain

o CCDF Complementary Cumulative Distribution Function curve

» Plots the cumulative distribution of instantaneous power/mean power
— |f PAR Peakto Average power Ratio gr Crest Factor of the signal is higher, the
nonlinear elements will cause the spectral regrowth, and will affect ACLR.
o FFT Fast Fourier Transform Spectrum
» Plots the frequency spectrum
— Converting time-based signal into frequency domain
* Time domain
» Plots the I/Q waveform, markers activity and power trace into time

domain
— Auvailable to reconfigure markers data
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[ Plots the signal patterns up to 8 }

[ Plots the gaussian trace }

[ Adds or deletes CCDF curve

Plots in conjunction with IQproducer

under System menu

A CCDF Graph Monitor

File Edit

Legend
~ |TestModeI_‘I_16DPOH —
. |TestModeI_‘I_32DPOH —

¢ [TestMadel 1_64DPCH

- |Test Mode|_1_64DPCH:2 —

i |Test Mode|_1_G4DPCH:4 —

. |Test Mode| 5 8H5PDSCH

. | —

c |

P > v  Gaussian Trace

P * > | Delete |

Sampling Pointz 514400

Sampling

Rlarie 0 - 614309
Data Points 514400

Guick Add Mode Mouze Interaction

+ Add
N f* Cursor
" Glear
" Zoom
" Off
4

100+

01—

Probability &

0.m

Crest Factor 11.7144(dE)

0.001 —

00001
0

Scale

PAR

Probability 00001

]

[ ]

[ ]

[ ]
| | 1 1 1 1 o 1 | |
2 1] 8 10 12 14 6 18 20

Peak Power / Ave. Power (dB) o

[]

Cursor Position

|IJ.IJDDD - |2IJ.IJDDD dB)
&R 09178 B
- |1 000000

Frobability 00100 g

Full Scale

Operation of the mouse dragging on graph area

- Cursor motion

- Zoom of the scope of selection

Discover What's Possible™
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FFT

R FFT Graph Monitor

Eile Edit
Legend 10—
& [TestModel 1 64DPGHx4 — 0
Plots the signal patterns up to 4 W c 10+
on same sampling rate J | 50—
-
o -0
40—
@
2 50—
L}
E
= -A0—
£
=L
_'Il‘D_
) | 0 | 80—
Adds or deletes spectrum ) clizie
_QD_
Select lower value than Data Length FFT Points  |524288 x|
=100 -
|, L sampli
[ Range of the sample data to compute | Rangs |0 - [pas287 i
Data Length 14400 -120—8 i
=30 =10 1]
Frequency (MHz}
Guick Add Made Mouze Interaction Scale Cursar
. . . . n Frequency |-307200 - 307200 (MHz}
Plots in conjunction with IQproducer W Q el o Bt | ! ‘ Frequency  [00000  MHz
' i - |-
under System menu J Clear R Amplitude |1U.U | 1200 B} Amplitude _onEeEs dB
» G Full Scale
( . -
Operation of the mouse dragging on graph area
- Cursor motion
- Zoom of the scope of selection
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Time Domain

I/Q waveform

Eile  Edit
Tims, (sampls)
Graph Type | Gl Marker hd Q 2000 4000 6000 8000 10000 12000
I 1 1 1 I I I
el s000
'l 112 OFDM biMbps —_— £000 —
. 1 - —_ 4000 —
Plots the signal patterns up to 4 )
s [
Adds or deletes trace ) | EEEN|
Sampling B
Range 0 12629 -3000 —
Sampling Rate 400000000000 Hz 2000~
Sampling Points 12640 so00
Data Points 12640
Scale
T ] _ [n3ieET s
Trace range
g Maenitude [-5192 ikl
Power Full Scale —5onn |
=2000 —
Eile Edit Mauze Inferactien Gurser o‘ o.és a|| 0.1|5 o.‘z 02‘5 o.‘a
Time {sample)  Gursor Time (0172000 ms Time {ms)
Graph Type  |Power, Marker ~ Q 2000 4000 £000 2000 10000 12000 Fiino (& 18}
Legend ! ! ! ! ! ! ! Ler Magnitude 0 o 2000 4000 T 000 10000 12000
. /| I 1 1 1 I I I
& 172 OF DM 54MEps — 0 Quick Add Made Warker 1 I
~ Add Marker | Marker 2 |
r — Edit Marker &
" Glear BE o ,
~ ,7 o Off 1 | | | | | |
o 0.08 o1 o1s 0z 025 03
~ — Time tms)
| Delete |
— Reconfigurable markers data
En - 12639 g
Sampling Rate 40000000.0000 Hz §
£
Sampling Foints 12640 &
Data Points 12640 -40—
Scale . 1 i
R Operation of the mouse dragging on graph area
- Cursor motion
Magnitude |-S0000000 - [25000000 48 -
- Zoom of the scope of selection
Full Scale
Mouss Interaction Gursor 80— i i | i | i
a 008 o1 016 oz 026 o3
 Cursor Time [0172000 e Tims (s
Tims, (sampls)
" Zoom Magnitude - dB o 2000 4000 T 000 10000 12000 . . . .
‘ | | | ‘ ‘ ‘ Plots in conjunction with IQproducer under System menu
Quick Add Mode Marker 1 1L
~ Add Marker | Marker 2 |
~ Clear (i zﬁ”;’t: !
o Off ] I I I I | |
o 0.0% o1 o1s 0z 025 03
Time tms)
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Marker Edit

Marker Edit

v File Path
| 337 00cdownloadPackagelL AN 1a_OFDM_Sdhbps wevi

tarker 1

Mame | Frame Clock

£

[~ Data Edit |

Marker 2

Mame | RF Gate

[ Data Edit |

Marker 3

MWame |-

i startPoint |0 wiidgth |0 Period |0

Create | Cloge

New pattern file

I/Q data
LAALARALARARAAARARALARARALARARALARARALARARALARARALARARALARARALARARALARARALARARALARARALARAL
IOy T v v re vty —> t

Markers data Active (On)
Inactive (Off)
—> —> —>
Width Width Width
Start:PointM Period a Period j

» Start Point

— Offset inactive samples
» Width

— Pulse width samples
» Period

— Pulse period samples

Discover What's Possible™
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FTP Connection to Internal HDD
A IQproducer for MG3700 E|E|E|

File Swstem BILEREGESEREEEN Simulation  File Gen.  Help

Transfer & Setting Panel
Transfer & Setting Wizard |

- Transfer & Setting Panel
» Files transfer to multi-MG3700A internal HDD, and backup of HD

« Signal pattern files
« Parameter files
« Channel table files
BER log files
Alarm log files
Screen copy files
« Firmware updated files

» Remote operation for signal generation

« Transfer & Setting Wizard
» Step-by-step operation for a pattern file transfer and generating
— Step 1: FTP connection to one MG3700A
— Step 2: Selection of a package for a pattern file to transfer to MG3700A

internal HDD
— Step 3: Remote operation for selection and generation of the pattern file
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FTP Connection

- Transfer & Setting Panel

CGonnection to MG3700 r$_<|

Thput MG3700 name (Host name or IP address? and push connect button to connect
to new MGE3T00,

G300 name
(Host name or IP addressh |1 92168.34.102]

ﬂ Advanced
2| Connect | Cloze |

...........

» Server based network

connection
— Enter the host name of
MG3700A.

* Enter the IP address of
MG3700A, when the domain
name is not defined.

» End-to-end connection
— Enter the IP address of
MG3700A.

* PC has different IP address

with MG3700A.

Advanced

Transfer & Setting Wizard

H Transfer & Setting Wizard Step 1/3)

Thput MG3T700 name (Host name? or address and push connect button to connect
to new MEIT00.

MGEIT00 name
{Hozt namel or
Address:

Advanced

|,kf\.ﬂj).$| Cloge

Host hame or |MGS?DDHﬁZDD4D4855.ce.anri'
IP address:

FTF uzer ID:  |MG3700

FTP password: ’W
FTF port: ,217

Remate port: ’W

Remote wait: ,mi meec

Dfault | S| S Cancel

Discover What's Possible™
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FTP Connection

Disconnect

ransfer & Setting Panel

Qnr;’\ectln; Edit View Transfer 56
[ =] [Waweform Pattern & Gombination File + |
Toolbar |*#| =%
= ®| ‘C¥wurk¥M§?DDduwnluad¥Package =1 || oI [
Hame: ©® " [Packaes [ Version [ License | Size | Mame [ State | Size [ Element | Date
L AWGN o <dir> | BB MEET0AG2O04 04555 co
Folder SBlustonth o <diry
o o dmomomazenn <dir>
(C3CDMA2000_1<EV-DO <dirx
address [ODigits| Broadoast <dis
ks <dir>
CaGsM <dir>
CaFDG <dir>
C3PDG CMB <dir>
3PHS <dis
COFHS CME <dir>
(3 TD-SCDMA <dirx
COWFGOMAIES Fex test? <dir>
[CW-CDMAIBS Tx test) <dirx
CW-COMAILE Fix testh <dis
CQW-GOMAILE Tx test! <dir>
[CQW-GDMA_AIE Rz test) <dir>
COW-GOMA_BILE Fex test? <dir>
[C3W-GDMA_GMB <dir>
CoWLAN ) <dir> .
PC side SG(MG3700A) side

A Transfer. & Settine Panel

Connection  Edit  Wiem Transfer SG
2 o &l &y M [Waveform Pattern & Combination File +|
BPATNUMY COMB ﬂ [C¥work¥MG3 T00downioad¥Pack see -] ‘ [MGET00AG200404855. | |
EPATADDQ Hame: | Packaee I Version | License | Size [ Mame [ State | Size | Element [ Date &
SINGLE ' 0 AWGH <diry |3 ARIB_STD-TET(MXI70002
[C3Bluetoath <diry |C3ARIESTD-TROMA370002..
C3CDMAZ000 <dir> |3 ARIB_STD-TBEMX370002
C2CDMAZ000_1XEV-DO <diry |CaAWEN
Ready [CDigital_Broadeast <dir> |CIBERT Test
CGPs <diry |3 Blustooth
CaGEM <diry |C3G0MAZ000
C3POC <diry |C2COMAZ000_1xEV-DO
CPDG CMB <diry |CQGanvert Ioproducer
CaPHS <diry |2 Digital_Broadeast
CAPHS_GME <diry |C2GPS
CITD-SCOMA <diry |CaGSM
CIW-CDMAIES Rx testh <diry |CIHSDPA producer
(Cw-GDMALBS Tx test) <dir> |CQ0FCDM Saved
CQW-CDMAIUE R test) <dir> |C2PDC $ppoece k f |d
CW-GOMAILE Tx test! <diry |E2POG OME ( )
Cw-GDMA_AE R test) <diry [C3PHS paC age older
CW-CDMA_BIUE R test! <dir> |CIPHS.GME
(C2W-CDMA GMB <dir> |C3RGRSTD-39(M*370002A)
CwLAN <diry |C3TD-SCOMAMEETOON A}
I TOMA Toproducer
CIW-CDMAIBS Rx test)
CIW-CDMAES Tx test)
COW-COMAILE Ry testh
CW-CDMAIUE Tx test)
CIW-CDMA_ALE R test!
CYW-COMA_BOE Rx test)
CIW-CDMA GME
FWiEre ™
< 2% bd
PPATNUM® COMB -~
D MG3700A status bar
PPATADD? .
SINGLE Free space / Full capacity
<l Internal HDD, Baseband memory
Ready MGET00A6200404855 ce.anritsuco o HDD15:341068KE/30.060076KE MemA602.804204B/1,073,741 8248 MemB1 073,741 B24B/1.075.741
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Transfer, Remote Operation

SGto PC
PC to SG

A- Transfer & Setting Panel :

Download to
baseband memory

Delete from
baseband memory

PC to All SG

A, B: for signal pattern files(.wvi)
C: for combination files (.wvc)

[ Generate the selected pattern ]

Connection  Edit  Wiew Transfer 3SG

g EE, >< * ﬁ : \_"En w-EB A ’- @ H E E me |Waveform Pattern & Gombination File ﬂ

= |O:¥w0rk¥MGS?DDdown load¥Package¥W-COMARS Tx test) ﬂ - [MGITO0AG200404855, [W-CDMAIES Tx test)

Matie | Package Yersion | License | Size | Mame | State | Size | Element | Date

[ TestMadel 1 16DPCHwwi  W-COMALR.. 10 u] 515828 | TestMaodel 1 160PCHmwi Memd load.. 515,528 — 2005/ /08
[ TestMadel 1 _S2DPCHwwi  W-COMALR.. 1M u] 515828 | TestModel 1 320PCHwwi Memd load.. 615,528 - 2005/T1./06
(4 TestMadel 1 S4DPCHwewi  W-COMALR.. 1M u] 515828 | TestModel 1 BA0PCHwwi Memd load.. 616,528 - 2008/T1 .06
[ TestModel 1 _G4DPGHx2w.. W-GDMALB.. 1M u] 1230231 | TestModel 1 B4DPCHx2wm.. Memd load.. 1.230,231 - 2005/01./06
[ TestMode | 1 _64DPGHx3w.. W-CGDMA(B.. 10 o] 4916637 |1 TestMode| 4916637 - 2006/01./06
[ TestMode | 1_64DPGHxdw.. W-CGDMA(B.. 10 o] 2450034 |IfE 2, 0f
[ Testiodel 1 _64x2 10Mwwi  W-CDMATE.. 10 o] 1,998240 | TestModel_1 642 10M, tdemd load... 1908240 - 2005/01./06
[ Testiodel 1 _64x2 15Mwwi  W-CDMAE.. 10 o] 1998240 | TestModel 1 64x2_15Mwyi  Memd load.. 1908240 - 2005/01./06
[ TestMade | Zwvi W-COMAB.. 10 o] 615,792 | TestMode | Zwvi temd load.. G15,792 - 2005/T1./08
[ TestMadel 3 16DPCHwwi  W-COMALR.. 10 u] 515828 | TestModel 3 160PCHwwi Memd load.. 515,528 — 2005/ /08
[ TestMadel 3 320PCHwwi  W-COMALR.. 1M u] 515828 | TestModel 3 320PCHwwi Memd load.. 615,528 - 2005/T1./06
[ TestMade|_dwvi W-GOMAE.. 1M u] 515792 | TestModel_dwvi Memd load.. 616,792 - 2008/T1 .06
[ TestMode| 5_2HSPDSCH...  W-GDMA(B.. 1M u] 615838 | TestMode| 5_2HSPDSCH... 616,638 - 2005/01./06
[ TestMode| 5_4HSPDSCH...  W-GDMA(B.. 1M o] 615838 | TestMods| 5 4HSPDSCH... 615,538 - 20080106
[ TestMode| 5 BHSPDSCH...  W-GDMAB.. 1M o] 615838 | TestMods| 5 SHSPDSCH... 615,538 - 20080106
< > £ >
PATNUMY COMB ~
[
PPATADD? FTP lo
SINGLE 9

v

Ready MG3T00 46200404855, ce.anritzu.cojp HDD:15341 968KE/30,050076KE MemA585,908,2248.1,073,741,824E MemB1,073,741,824B.1,073.74H

Under

generating

Discover What's Possible™
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Transfer Wizard

#A Transfer & Setting Wizard (Step 2/3)

Pleaze select a Package and click Mext to continue

Package:
1xEVDO FWh

1xEVDOD RS
TOMA

W-CDMA Uplink (Standard?

HSDP& Donnlink Select the package to copy
HEDPA Uplink
WoCDM B Downlink Standard) PC to SG

L =11} | FRAM > |- Close

#A Transfer & Setting Wizard (Step 3/3)

Flease select a Waveform Data or a Pattern Combination File to transfer,
and click Transfer to tranzfer it and attached files.

Wizveform Pattern File or Pattern Gombination File:

Mame Packaege “erzion Licenze Size
[ RMG_HS-DPCGGHmwi HZDPA Top.. 200 4] Q41,876,194
[y Sub-test1 (1 _15kmvi HSDPA_Ip.. 200 0 1844238
[ Sub—test2 02 1 Sy HEDPA IGp.. 200 4] 1,544,243
[ Select one pattern file to copy ] [ Sub—test3( 3 15wy HSDPA I0p.. 200 o} 1844243
[ Sub-testd (15 Shuwi HSDPA_p.. 200 0 1,844238
HSDPA_Ip.. 0

[ Sub—testa{16_ i

S0
D Sub—t; fE

<

[ Download to baseband memory } o t» v Load Memaory o Memory A ™ Memory B I~ Pattern/Pattern Combination Select < §

{EHB |-.'_' Transfer ._'I'.

Cloze

Generate the selected
Pattern file

Discover What's Possible™
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Release Version Check

A IQproducer for MG3700

File Swstem Transfer & Setting  Simulation  File Gen.

Sbout
« The user can visit the Anritsu "Software Download" website to

download the latest IQproducer and operation manuals (PDF) for

free.
— User registration is required to use the download service.

10producer X http://www.anritsu.com/
3 Anritsu Software download - Microsoft Internet Explorer
IQ r 0 du c er”" FAME BEE T BRCNE  P-MD AN [T
L Y A = ) W 3 1A
p Q- O (@G Lus oo @ 21 B-LE B
TELAD) [ ] https:/ /i anritsuco.jp/Dawnload/ MService/Loginasp B
Sersion 7.00 22nd Oetober 2007 /inrit ! e
Copyright (C) 2004-2007 Anritsu Corporation R — -
. 0 yout Anritsu Investor Relations
All Right Reserved.
. Download
Waveform Data Generation, Waveform Data Enelish
Transfer, Siznal Analysis Software for MC3T00 S ETED This page allows customers ta download their product firmmare and the latest relevant softmare.
N Enter your login ID and passward, then click OK button.
series. Gontact Us
e —
[ ]
n rl su About login ID and password manage ment
o Login ID and passward must be manased severely at each customer’s own risk mithout
ve
http://www.anrit S1.COm be discloged to third parties.
in ID and password on a regular basis
an inquiry form (Ses Contact Lsh i you forget your login ID and
User registration
User registration is required for the use of downlaad service. [->Go to registration]
Login ID and password change
Gustomer's login ID and password can be changed. [->Go to changel
B
&) #-UHiETEnELE = EVERE S

MG3700A-E-I-1
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Standard Signal Pattern Files

- Standard signal pattern files are the signal formats based on the
receiver/transmitter test specifications for base stations and terminals
of the major wireless systems.

- Easy operation just selects the signal pattern saved to high-capacity
HDD, without setting the troublesome signal parameters for a
wireless system.

« Useful for production and installation/maintenance application

Lineup
« WLAN (IEEE802.11a/b/g)
« W-CDMA
+ GSM/EDGE
« CDMA2000 1xEV-DO (Rev.0)
+ CDMA2000 1X
* PHS
- PDC
* Bluetooth®
« GPS
 Digital Broadcast (BS, CS, CATV, ISDB-T)

* The other datasheets show the more information.
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WLAN  Outline

« AP/STA transmitter test

« AP/STA receiver test

» |EEE802.11a/g OFDM 6 ~ 54 Mbps
— 40 MS/s, 16.6 MHz bandwidth

» |EEE802.11b/g DSSS 1, 2 Mbps

CCK 5.5, 11 Mbps
— 44 MS/s, 22 MHz bandwidth

» |EEE802.11g (Optional) DSSS-OFDM 6 ~ 54 Mbps
— 40 MS/s, 16.6 MHz bandwidth
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W-CDMA Outline

« BS transmitter test
» TestModell~5
» Multi-carrier

e 4x Test Model 1 64DPCH y y
CF

- 3x Test Model 1 64DPCH [ | |

CF

« 2x Test Model 1 64DPCH /""\f""\ ﬂ
F C

C

[1 [

F CF

— Scrambling Code 0, 10,,(*5MH2) 20, (+10MHz) - 30 ,(+15MH2)

— Oversampling 4x 3.84 Mcps = 15.36 MS/s
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W-CDMA Outline

« BS receiver test

»

»

»

»

»

UL RMC 12.2 ~ 384 kbps
UL AMR
UL ISDN

UL Packet 64 kbps

— Scrambling Code 0
— Oversampling 3x 3.84 Mcps = 11.52 MS/s
— UL RMC 12.2 kbps also has Oversampling 4x 3.84 Mcps = 15.36 MS/s.

UL Interferer

— Scrambling Code 1,,
— Oversampling 3x 3.84 Mcps = 11.52 MS/s
Maximum frequency offset (Af): +34.944 MHz
— Oversampling 4x 3.84 Mcps = 15.36 MS/s
Maximum frequency offset (Af): +47.232 MHz
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W-CDMA Outline

« UE transmitter test

» UL RMC 12.2 kbps

— Scrambling Code 0
— Oversampling 3x 3.84 Mcps = 11.52 MS/s

« UE receiver test

» DL RMC 12.2 ~ 384 kbps *
» DL AMR *
» DL ISDN *

*

» DL Packet 384 kbps
— Scrambling Code 80,

» DL Interferer

— Scrambling Code 0
— Oversampling 4x 3.84 Mcps = 15.36 MS/s

*: To mix P-CCPCH (4096 frames) with full SFN 11 bit count (0 ~ 2047)

Discover What's Possible™ Slide 131 /I n r i tsu

MG3700A-E-I-1



GSM/EDGE Outline

«  BS/MS transmitter test

» No timeslot format PN9 (And also for interference signal)
» No burst format TNO
G M S K m 335 8 PS K m 2475
» No channel coding NB Normal burst TNO, TNO ~ 7 (All slots)
GMSK | 3 E % | 7 3 s | 8PSK | ¥ e s s 5

« BS/MS receiver test
TCH/FS Full rate Speech TCH TNO

>

\4

» CS-1, CS-4 GPRS PDTCH TNO
» MCS-1, MCS-5 EGPRS PDTCH  TNO
» MCS-9 EGPRS PDTCH TNO, TNO ~ 3

— Oversampling 8x 270.833 ksps = 2,166.7 kS/s

*TN: Timeslot Number
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CDMAZ2000 1xEV-DO  Outline

« AN/AT transmitter test

* AN/AT receiver test
» Forward 38.4 ~ 2,457.6 kbps (Active slot), Idle slot

» Reverse 9.6 ~ 153.6 kbps

— Long Code Mask (42 bits)
* MI: 3FFO0000000H
« MQ: 3FF00000001H

— Oversampling 4x 1.2288 Mcps = 4.9152 MS/s
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CDMA?2000 1X Outline

«  BS/MS transmitter test

BSreceiver test
» Forward RC 1/2 (6x FCH 19.2 ksps)
RC 3/4/5 (6x FCH 38.4 ksps)
— No coding
» ReverseRC1 FCH 9.6 kbps
RC2 FCH 14.4 kbps
RC3 PICH + FCH 9.6 kbps
PICH + FCH 9.6 kbps + SCH 9.6 kbps
PICH + DCCH 9.6 kbps

RCA4 PICH + FCH 14.4 kbps
— Long Code Mask (42 bits) 00000000000H

— Oversampling 4x 1.2288 Mcps = 4.9152 MS/s
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PHS, PDC Outline

PHS
« CS/PS transmitter test
» No n/4DQPSK slot format PN9, All'0’
- CS/PS receiver test
» m/4DQPSK TCH Slot 1
» No n/4ADQPSK slot format PN15
— Oversampling 8x 192 ksps = 1,536 kS/s
PDC
«  BS/MS transmitter test
» No slot format PN9
«  BS/MS receiver test
» TCH full rate Slot O
» TCH half rate Slot O
» PDC-P Slot 0, Slot 0/1 "Pownlink - S|ot 0/1/2 *Pownlink
» No slot format PN15
— Oversampling 8x 21 ksps = 168 kS/s
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Bluetooth® OQutline

 Transmitter test
« Recelver test

» No packet format PN9, PN15 GFSK, n/4DQPSK, 8DPSK
» DH1, DH3, DH5 Basic Rate GFSK Payload
» 2-DH1, 2-DH3, 2-DH5  EDR n/4ADQPSK Payload
» 3-DH1, 3-DH3, 3-DH5 EDR 8DPSK Payload
» POLL System packet for functionality test
» 2/3-DH1/3/5 dirty signals EDR m/4ADQPSK, 8DPSK Payload
Transmission Carrier S_ymbol
— Oversampling 12x 1 Msps = 12 MS/s packets IC:)rf;rascSency -IE—IrrrTZJT ’
1 | 20 Packets 0 kHz 0 ppm
2 | 20 Packets +65 kHz +20 ppm
Burst slots map DH1 %Slft L . _t. 3 | 20 Packets -65 kHz -20 ppm
o
POLL
DH3
2-DH3
3-DH3
DH5
2-DH5
3-DH5
DH3_3SlotOff
2-DH3_3SlotOff
3-DH3_3SlotOff

DH5_5SIotOff
2-DH5_5SIotOff
3-DH5_5SlotOff
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GPSOutline

e GPS receiver test

» No subframe format PN9

» Subframe for parity detection PARITY [ » [ » [ o[
— Subframe ID 1 e E

» Subframe for sensitivity test TLM [ [ vew | oo asa 240 bits |
— Subframe ID 1 : :

» Frame for sensitivity test TLM_PARITY ,
— Subframe ID1~5 Lo Jel v [l o [ [ ° [

L IR I 0 M e S

— Oversampling 4x 1.023 Mcps = 4.092 MS/s
Trigger delay setting ability 244 ns ~ 1/4.092 us

« Satellite ID 1
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GPSOutline

« A-GPS receiver test

» Subframe for time calibration
It is used use when synchronizing with PP2S.
— Subframe ID 1

— Oversampling 100x 1.023 Mcps = 102.3 MS/s
Trigger delay setting ability 9.8 ns ~ 1/102.3 us

« Satellite ID 1

MTS8204
e — f
BE e | g ~ )
= e 10 MHz oo OE: l
B %, || | reference signal z ¥
8  T= | 350 ” H Sa2s
: - 5E | ocoo PP25 signal B 8 [Sraiat=
| 2 5000000l &0 @ L.; SO m o060 @‘?l-
Coupler ‘
——

Nested signal pattern files

Combination file
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‘ TLM HOW ‘ Navigation data 240 bits ‘
.
e AL
© Ttteeieeea,,  Ttttecteicicecceena,,
3 R X TP
LM EdS HOW >
s Subframe
‘ Preamble | TLM | | Parity TOW | | | D ‘ Solved | Parity |
Ay LAWY
Reserve Alert Flag Anti Snoof Flag

8 Total @ §

Memory A :
Memory B :



GPSOutline

300 bits 6 s

Significam Subframe Contents ‘1— DIRECTION OF DATA FLOW FROM SATELLITE MOST SIGNIFIGANT BIT TRANSMITTED FIRST
00 BITS &secanDs
GPS Week Number, 5V Accuracy and Health SUB. ‘*www+}+womz+‘4—ww34ﬂ1—wwnq—ﬂ+ww 5—9-|4— WORD 6—>-|t— WORD rﬂ+woma+)+wcms—>}¢wom‘o—>j
s r . : ' .
UBFRAMET | TLM | HOW and Satellite Clock Comection Terms boo B Fase o
° No. 5 bsiwr e ” o @ eize 2 20
L% —
° o Tap| tos Bz | 2
® oo * 1 A B al P wers= |P| aeme~ |P| ammse P emse| g [P amts | P o ‘ﬂs\‘u Pl ozErs |1 P
[—— j TR meno- o sl
_ e -
SUBFRAME 2 | TLM | HOW Ephemeris Parameters SVHEATI— B
Poeg e o ot 8 e o o 2 151 o ey 261 271 20
Poes ope .
e T R 1 o I 1 N L P L (R [ T e L= I ] e L - N
RN R s j
SUBFRAME 3 | TLM | HOW Ephemeris Parameters Frame ) " v e - s owis
Poeeedooe o e 3 |
R S - L A e I e S IR o v 3 L IR IS (e A
BT e B arom
Almanac and Health Data for Satellites 25-32, Special Messages, | Pages
SUBFRAME 4 | TLM | HOW Satellite Configuration Flags, and lonospheric and UTC Data L 1.25 - ot (SN o a1 w g = a0 2 o o |
1 T I = - o o . y
L]
L]
RS & A | . w73,
A o be®%ececocccce P T s
manac and Health Data for Satellites 1-24 and Almanac Reference| Pagts \ o7t
SUBFRAME S | TLM | HOW Time and Weesk Mumber 129 " o I TR _ @ o o = w ot
) S ErEn Stre AT ErrTen .
o " FITTIN W I . |l | Cemiss || Csmied GBI SBN SV ti e SRARE
- s 2zpns ¢ @ g e i '
. o @ s sl o] * [ Taronlav| * [ovlevlorier| " [avloviovion | [vloviovian| " [ov]orionian| | ovier avios] " | | @™ || "
g o I e I b I B I TR T P P
. teee.. ] D-2EITs. PeschveD - apirs—
K LTI ° (PAGE) D -5ETS. T
. sy
KAk ° 2 NOHNF ORI 10N BEARIG EITS USEDFORARITY COMPTATION (558 PARAGRAPH 2.52)
. ° LIS 23 D 2 oA AR RESLHVLD
N °
+ . o
. “ d -« DIRECTION OF DATA FLOW FROM SATELLITE MOST SIGNIFICANT BIT TRANSMITTED FIRST
p
_‘ TLM Word _— ° 300 BITS 6 SECONDS .‘
° ‘EF‘;AF | €~ WORD 11—} — 1VORD 2— P/t —WORD 5|« — \UORD 4| e— VVORD 5P |« WORD 6—|at— WORD 7—»| @ — WORD &— P« — WWORD 99|~ WORD 10—
PAGE
L N NO. . s jm 5 21 151 & |21 241 |2 o7
L] - 2
Parity ° ( W | H K I P L e e e L B L B L T S P I [ e
MSB LSB o sl ° =
aD-78s
Freamble Reserved ° : & e oo o 121 51 o 2 PRy o
1000 101 1 © o ; | e pie
° ¢ omsal S 0| SR |r wsns |P L T T L TN ) I L YR g D el L it
123456789 1011 12 13 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 *
° o omrs 1 1
° sumaeo sans —|
[ ] o1
. o b @ e - T
|l Hand Over Word (HOW) - ) | . o ol e | o [ [ fea [as e 5, wlow| el fou || e
¢ a0 Bl [ ]| [afslefs] ” |ofs|efe[sls apns | P| o ams |P|e Fo | © lerte o |ufe| " | oe| «cmrrs |
N . . 1 1 1
Synch rc_:nlzallon Flag (for 5V Conﬁgur;mon 000) or Solved for bits to preserve o -zams 1 | Yt 7 xommom T e
Anti-Spoof Flag (for 5\ Configuration 001) parity check with zeros in bits s oL -GBS
298320 . o i
Momentum Flag (for 5 Configuration 000) or | Lo : el N, ) aorge E=)
Alert" Flag (for 5\ Configuration 001 ! B R AR ; g 10 ; i il
Parity . | i R | L I
D omre r—— ov hea-sBTS
MSB LSB A supac ams e T s
oD-2Es | s Rse D08
W - gl - i o . 2
TOW-Count Message FSI'I;J;_E . [
; e I N N . . . N . .
(Truncated) D ofo \ Lo B I L O L L O L S [ Bt e ] V- [ |P
|
. FEACALDPOIE KorS B WORD3 3 111 RRIGH 10 OF FAGES 118 13 A= o - SPEG NESSACES (PLUS SPARES) P
12 3456789 1011 12 13 1415 16 17 18 18 20 21 22 23 24 25 26 27 28 29 30 . emmm—
o o7 oo T courUTRTON o R 252
PACEa 211457 856 1 POR SUBFRAME 4 HSVE SAVE FORMAT A5 PAGES | THOUSH 240F SUBFRAME S

Discover What's Possible™ Slide 139 /I n ri tsu

MG3700A-E-I-1



Digital Broadcast Outline

 Transmitter test

» Digital BS (ISDB-S) QPSK Roll-off 0.35
— 144.3 MS/s, 34.5 MHz bandwidth

» Digital CS QPSK Roll-off 0.35
— 147.672 MS/s, 27 MHz bandwidth

» CATV (ITU-T J83 Annex C) 64QAM Roll-off 0.13

— 42.192 MS/s, 6 MHz bandwidth
» ISDB-T TSP,(13 segments) 64QAM

TSP,A(1 segment) QPSK + TSPg(12 segments) 64QAM

* Mode 3, GI 1/8
— 16.253968 254 MS/s, 5.572 MHz bandwidth
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Digital Broadcast Outline

 |SDB-T receiver test

»  TSP,(1 segment) QPSK 2/3 + TSPg(12 segments) 64QAM 3/4 or 7/8
— TSP,/TSPg Payload: Video + Audio
— 40 frames length (9.3 s)
»  TSP,(1 segment) QPSK 2/3 or 1/2, 16QAM 1/2
+ TSPg(12 segments) 64QAM 3/4 or 7/8
— TSP,/TSPg Payload: PN23 initialized at start of 4 frames

— 4 frames length (0.9 s)

* Mode 3, GI 1/8
— 16.253968 254 MS/s, 5.572 MHz bandwidth

TSPy

s TSP, N\

~ — \ —~
Handheld TV

QPSK
or
16QAM
0

64QAM|64QAM|64QAM|64QAM|64QAM|64QAM 64QAM|64QAM|64QAM|64QAM|64QAM|64QAM

2 4 6 8 10 12

Segment 11 9 7 5 3 1

HDTV (High Definition TV) or SDTV (Standard Definition TV)
6 MHz
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Digital Broadcast Outline

« ISDB-Tsb receiver test
»  TSP,(1 segment) QPSK 1/2 + TSPg(2 segments) QPSK 1/2
— TSP,/TSPg Payload: Video + Audio
— 68 frames length (15.7 s)
»  TSP,(1 segment) QPSK 1/2 or 2/3, 16QAM 1/2
+ TSPg(2 segments) 16QAM 1/2
— TSP,/TSPg Payload: PN23 initialized at start of 4 frames

— 4 frames length (0.9 s)

* Mode 3, GI 1/8
— 8.126984 17 MS/s, 3.429563 49 MHz bandwidth

TSPg
TSP, TSP, TSP, TSP, TSP, TSP,
( A A A A A A A \
QPSK [ QPSK [ QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
or or or or or or or or
16QAM[16QAM|16QAM|16QAM[16QAM|16QAM|16QAM|16QAM
Segment 1 2 3 4 5 6 7 8
.......................................................................................................................................... f
1 segment receiving 3 segments receiving
4 MHz
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AWGN Outline

For W-CDMA
» 1.5x3.84 MHz = 5.76 MHz bandwidth

» 2x3.84 MHz = 7.68 MHz bandwidth
— Oversampling 3x 3.84 Mcps = 11.52 MS/s

e For CDMA2000
» 1.5x1.2288 MHz = 1.8432 MHz bandwidth

» 2x 1.2288 MHz = 2.4576 MHz bandwidth
— Oversampling 4x 1.2288 Mcps = 4.9152 MS/s
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Optional Signal Pattern Files

« Optional signal pattern files are the signal formats based on the
receiver/transmitter test specifications for base stations and terminals
of specific wireless systems.

« License option

» MX370001A TD-SCDMA waveform pattern

— DL/UL RMC of 3GPP TS 25.142/102 1.28 Mcps TDD option
» DVD stored together with Operation Manual (PDF) is provided.

* The other datasheets show the more information.
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License Key for Optional Signal Pattern Files

- If optional signal pattern files are purchased, CD (DVD) containing
the license key file on MG3700A serial number will be provided.
« In order to download the optional signal pattern files to baseband

memory, installing the license key file per MG3700A is required.
» When optional signal pattern files are purchased together with
MG3700A, the license key file is already installed in MG3700A.

0 MG3700A internal memory

Appear on the additional line

...............................................................
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TD-SCDMA  Outline

« BS transmitter test

» DL 1 DPCH, 8 DPCH, 10 DPCH, P-CCPCH
— Scrambling Code 0

« BS receiver test/ UE transmitter test

» UL RMC 12.2 ~ 384 kbps
— Scrambling Code 0

« UE receiver test

» DL RMC 12.2 ~ 384 kbps
— Scrambling Code 0

— Oversampling 4x 1.28 Mcps = 5.12 MS/s
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Updated Signal Pattern Files

« The user can visit the Anritsu "Software Download" website to
download the updated latest pattern files and operation manuals
(PDF) for free.

— User registration is required to use the download service.
— The pattern files are deleted two months after an announcement due to bulk files.

http://www.anritsu.com/

« All the latest pattern files are provided
by DVD for a fee. G- O @ @6 Pu= oy @

T LD ] https/ fmom] anritsuce.jp/ Donnloads Mervice/ Loginasp

* Z0777 (optional accessory) JINESU tisromse-
Standard waveform pattern upgrade kit HOME. | Aot vz | I Rltins

Download

Japanese This page allows customers to download their product firmware and the latest relevant softmare
Enter your login ID and passward, then click OK button.

e —

About login ID and password manage ment

* Login ID and paseword must be managed severely at each customer's own risk without
exposing them to third parties’ sye

User registration is required far the uze of download service. [->Go to registration]

Login ID and password change
Gustamer's login 1D and password can be changed. [->Go to change]

& S -UiETENRLE S @ 18-k
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Option

)

 Options

&,

MG3700A-002 (102) 149>
» Mechanical Attenuator

MG3700A- (103)
» Electronic Attenuator

MG3700A-011 (111) 151
» Upper Frequency 6 GHz
MG3700A-021 (121) 152 ]

» ARB Memory Upgrade
512 Msample/channel

MG3700A-031 (131) 153
» High-speed BER Test function

« MG3700A-0xx: Initial order
« MG3700A-1xx: Retrofit order

Key optional accessories list 160>
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MG3700A-002 Mechanical Attenuator

* In order to change the RF output level widely, the step attenuator

controls the output level.
« There are two types of step attenuators. An electronic attenuator is

provided as standard. Please determine needs according to usage,
since there are trade-off relationships regarding advantages.

» Electronic step attenuator Standard
— Switches the attenuation elements using a semiconductor switch
— 5dB step, 135 dB range
— Advantage: high-speed, long life, no wear
Better for ATE

» Mechanical step attenuator Option
— Switches the contacts of a multi-fixed attenuator of different values and
through paths using a mechanical switch
— 2 dB step, 142 dB range, Switching useful life > 5 million times
— Advantage: low loss, no variation of temperature
Better for high power output, high C/N, field site use
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Different Attenuator Specifications

Electronic attenuator Mechanical attenuator MG3681A Mechanical
attenuator for reference
Frequency Switching time * Frequency switching = Normal: < 80 ms (3 GHz non-cross) <20ms
<15 ms (3 GHz non-cross, Af < 1 GHz) <100 ms (3 GHz cross)
< 20 ms (3 GHz non-cross, Af > 1 GHz)
<40 ms (3 GHz cross)
* Frequency switching = Fast:
<10 ms (3 GHz non-cross)
<40 ms (3 GHz cross)
Output level Settable range -140 ~ +13 dBm -140 ~ +19 dBm -143 ~ +17 dBm
Accuracy CW, 23 +5°C CW, 23 +5°C CW (0 ~50°C)
Level {p) [4Bm] EokT<25 M Fiﬁ”;":f.g <[: = IG<TmG" Level fp) [d8m] TEOkZ<25 M F‘é:"i":f; <[3HZ] IG<1mG" Li\?dam:r:'u:;: c‘t(‘}:; :‘fd;z
+3 < p=+6 | #05dB o 7 <p =10 +05 dB typical 05 dB —— <-127 dBm 248 +3dB
—f < p=sd T ————_ | t05dB +0.6 dB —100 =p =47 0.5 dB typical +0.5 dB =0.6 dB
—120 =p =-1 30.5 dB typical +0.5 dB 0.8 dB —120 =p =100 +0.5 dB typical +0.5 dB #1.0 dB
—127 =p =120 ——————__ | t07aB +2 5 dB typica —127 =p <—120 —————____ | :07aB +2 5 dB typica
-1365p<-127 [ ———— | 1.5dB typica || -136epe—127 | ————___ | %1.5dB typica T
Switching time <10 ms (= 25 MHz2) <80ms <50 ms
<15 ms (< 25 MHz)
VSWR 1.3 (<3 GH2z) 1.25 (<3 GHz)
1.55 (> 3 GHz) 1.35 (> 3 GHz)
Vector mod. W-CDMA Test Model 1 64DPCH
I/Q mod. ACLR 5 MHz Offset -61 dBc/3.84 MHz -62 dBc/3.84 MHz
-63 dBc/3.84 MHz typ. -64 dBc/3.84 MHz typ. -66 dBc/3.84 MHz typ.
ACLR 10 MHz Offset | -66 dBc/3.84 MHz typ. -67 dBc/3.84 MHz typ. -67 dBc/3.84 MHz typ.
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MG3700A-011 Upper Frequency 6 GHz

« Upper frequency reaches 6 GHz by mounting RF unit for

3 GHz < frequency < 6 GHz
Standard Option
» Frequency range 250 k~3 GHz 250 k ~ 6 GHz

« The frequency switch between RF unit for frequency < 3 GHz and RF
unit for 3 GHz < frequency < 6 GHz is made using a mechanical

switch.
» Switching useful life > 5 million times
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MG3700A-021 ARB Memory Upgrade

512 Msample/channel

- Upgradable baseband memory capacity
» Doubles the 1/Q sample data sequence length

» Increases the loadable number of signal patterns
— Although the data loading speed from HDD to baseband memory is 14
MBY/s, the change of the signal pattern within the memory is the instant.

Better for W-CDMA and broadcast receiver test

Standard Option
» Memory capacity 2x 128 M 2x 256 M sample/channel
(1 GB) (2 GB)
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MG3700A-031 High-speed BER Test Function

« Upgradable features by mounting PCB for Faster BER analyzer

Standard

Option

Data rate

1 k ~ 20 Mbps

100 ~ 120 Mbps

Data pattern

PN9, 11, 15, 20, 23, ALLO, ALL1, Alternate 01

PN fixed pattern, Custom pattern

Measuring bit * after synchronization

1,000 ~ 4,294,967,295 (223-1)

Measuring time * after synchronization

0.1~ 359,999 s (99 h 59 m 59 s)
Resolution 0.1 s

Measuring error bit * after synchronization

1~2,147,483,647 (231-1)

Automatic re-synchronization (Auto Resync)
Sync Loss behavior

Sync Loss threshold

On: Sync Loss monitoring per 10 ms
Measurement stop (Sync Loss error)

6 error bits
64 bits

Re-synchronization (Sync Loss count)

1 ~ Error bits for half of bits
500 or 5,000 or 50,000 bits

Off: Sync Loss detection ignore

Input level

TTL

0~5V

Input threshold

0.8~24VforTTL

02~3V Resolution 0.05 V

Input impedance

High impedance

High impedance, 50 Q

Input timing adjustment

Data, Enable: -1 ~ +15 clock
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Advanced BER Analyzer

A1 MG37004 / 5 ER BER Test

2 000 000 000 oo

Auto Resync
described later

Error Rate : 1.220E-03
Error Count : 122

Count : 5}
Error Rate
Error Count
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Custom pattern
described later




PN Fixed Pattern

 The PN in PN sequence stands for pseudo noise, which is just
another name for PRBS.
» PRBS: Pseudorandom binary (bit) sequence
« Pseudorandom sequences are generated using a binary shift
register.

» PN(n) sequences are 2"-1 bits period
— PNO: 511 bits period
— PN11: 2,047 bits period
— PN15: 32,767 bits period
— PN20: 1,048,575 bits period
— PN23: 8,388,607 bits period

The signal pattern file created with these bits periods for BER test will
be a large file.

4 In order to reduce the pattern file size
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PN Fixed Pattern

* PN fixed pattern is a data pattern initialized at the start of the frame
etc.

PM9 =ignal is continuous. PM9 signal is discontinuous.
_______________________ 7= 7O
I A Fixed bit  |B: Communication channel B: Communication channel | A: Fixed kit | B: Communication channel
| (10bits) {1000 bits) {1000 bits) {10 bits) {1000 bits)
i
< PBNa (511 bitz) ><=m {430 bits) ||]q /;X PG (511 bits) Xpug (467 :hr.s] ﬂq { PMoStiDE) )
e 1 frame = PHa (22 bits)
| E PM signal
retums to
Waveform pattern period = 2 frames the head.
8 BER Test
Repetition of PNx N times (N=0, 1, 2,_..) N e : [Fl”"lll I
A : oth : (IR
1 ]
PMNx PMx Incomplete PNx
{2*— 1 bits) (EX— 1 bits) (y bits)
. PN_Fix Pattern Length .
- =[2x—'I]|><N+yhits "
x: PN stage count
M: PNx repetition times
Return
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Custom Pattern

« Arbitrary data patterns can be defined on PC.
» 8~ 1,024 bits period

Text file

00000000
11111111
01010101

00001111 Ethernet

>

1 L Bith
L it]
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Automatic Re-synchronization (Auto Resync)

* On

»

- Off

The error bits more than
threshold occurred after

synchronization is judged to

Sync Loss, and then the d

ata

pattern is re-synchronized.

Start of BER measurement

P
<«

\ 4
Synchronization

Y

(Sync Loss?)

Display

B

Synchronizing

. " ,
» Sync Loss is not detected. easuring
Count (10 ms
Recommended setting ( )
Auto Resync On Auto Resync Off No @
Error rate Threshold 50/500 Threshold 200/500
>0.3% | Notrecommended Optimum Applicable ves --¥--
<0.3% Optimum Applicable Applicable Stop of count
. Stop
Threshold of other models Continuous
— MP1201C Measure Mode?
200/512 Single
— MD6420A default E”d|eSSEnd !
200/512 == --Yo.
— MT8820A (W-CDMA)
23/64
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Standard
e« Conditions

Synchronization

» Error-free bits detection

Option

PN(n)

50 + n bits

PN(n)

2 x n hits

ALLO, ALL1, Alternate 01

48 bits

ALLO, ALL1, Alternate 01

10 bits

* Probabllity

PN fixed pattern

2 x n bhits >> Last bit >> First n bits

Custom pattern

> 8 bits customer-defined

» Probability that Error-free
(50 + n) bits occur

» Probability that Error-free

In PN(n) sequence with random error bits

(2 x n) bits occur

Error rate PN9 PN15 PN23 Error rate PN9 PN15 PN23
10 % 0.22% 0.11% | 0.046 % 10 % 15% 4.2 % 0.79 %
3% 171 % 13.8% 10.8 % 3% 57.8 % 40.1 % 24.6 %
1% 55.8 % 52 % 48 % 1% 83.5% 74 % 63 %
0.1% 94.4 % 93.7 % 93 % 0.1% 98.2 % 97 % 95.5 %
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Key Optional Accessories List

— Various operation manuals — B0329C Front cover

(booklet)

* PDF files are stored in CDs
for MG3700A standard
accessories and option
software.

— BO0331C Front panel handle
kit

<2 31277 1Q output adapter — B0333C Rack mount kit

« D-Sub/BNC

— MA1612A Four-port junction
pad
* 5M~3GHz

— G0141 HDD ASSY
« for internal HDD exchange

— MP752A Termination
— J1261B Ethernet cable « DC~12.4 GHz, 50 Q
(shield type)
« Straight, 3 m
— MA2512A Band Pass Filter

— J1261D Ethernet cable « 1.92~2.17 GHz
(shield type)

* Cross,3m
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Specifications are subject to change without notice.

® United States

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, U.S.A.

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletronica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar

01327-010 - Bela Vista - Sao Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico

Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D.F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

® United Kingdom
Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.

Phone: +44-1582-433200
Fax: +44-1582-731303

® France

Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

® Germany

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Miinchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

°® |taly

Anritsu S.r.l.

Via Elio Vittorini 129, 00144 Roma, ltaly
Phone: +39-6-509-9711

Fax: +39-6-502-2425

® Sweden

Anritsu AB

Borgarfjordsgatan 13A, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

® Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

® Denmark

Anritsu A/S (Service Assurance)
Anritsu AB (Test & Measurement)
Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

® Russia

Anritsu EMEA Ltd.
Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

® United Arab Emirates
Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

® |ndia

Anritsu India Private Limited

2nd & 3rd Floor, #837/1, Binnamangla 1st Stage,
Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® Singapore

Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)
Singapore 118502

Phone: +65-6282-2400

Fax: +65-6282-2533

® P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 1715, Tower A CITY CENTER of Shanghai,
No.100 Zunyi Road, Chang Ning District,
Shanghai 200051, P.R. China

Phone: +86-21-6237-0898

Fax: +86-21-6237-0899

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China

Phone: +852-2301-4980

Fax: +852-2301-3545

® Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-1221

Fax: +81-46-296-1238

® Korea

Anritsu Corporation, Ltd.

502, 5FL H-Square N B/D, 681
Sampyeong-dong, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

® Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817
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