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For evaluating Base station, Mobile phone and Components for
high-speed and wideband digital mobile communications systems

The digital mobile communications systems are evolved to
higher speed and wider band.

» The interference to other systems of adjacent frequency band and the
adjacent channel of the same system is minimized, and the modulation
type with efficient transmission is adopted, in order to communicate at
higher speed in the limited frequency resources.

« This signal generator that performed excellent adjacent
channel leakage power ratio, wideband/high-accuracy
vector modulation and various basebands is utilizable for
the evaluation of high-speed digital mobile communications
equipment and components in future.
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For evaluating Base station, Mobile phone and Components for
high-speed and wideband digital mobile communications systems

e The sensitivity(demodulation) test of base station and
mobile phone receivers needs to be evaluated by wanted
signal generator. Also, the receiver interference test needs
to be evaluated by interference signal generator and wanted
signal generator.

e Path characteristics and distortion of the components such
as power amplifier, RF module and baseband need to be
evaluated by signal generator and signal analyzer.

Discover What's Possible™ M Ggigclli-sE-l- 1 /I n ri tsu




Almighty support to 3G mobile communications systems
(Product concept)

» Excellent expansible platform

» Various modulation signals and AWGN are outputted by installing required
expansion unit for baseband.

» Due to the main logic circuit of expansion unit which consists of
reconfigurable FPGA(Field Programmable Gate Array) (sers can upgrade easily by
downloading the firmware including FPGA circuit data and DSP(Digital Signal
Processor) program in the expansion unit.

PC Card

& CompactF|ash™
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Almighty support to 3G mobile communications systems
(Product concept)

» Successor of MG3670 series Signal Generator for second generation

mobile communications systems

» 4/5 downsizing MG3681A (250k~3GHz)

» 20% cost down Digital and Analog modulation
30MHz wideband vector modulation

MG3670 series (300k~2.75GHz)
Released in 1993, greatly contributed to
the digitizing of mobile communication systems

High-speed data
communication
systems

MG3641/42A (125k~2.08GHz)

Digital
systems

g9

Analog
systems
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Excellent analog basic performance
(Product concept)

* Adjacent Channel Leakage Power Ratio
In W-CDMA system, the adjacent channel leakage power ratio must be minimized in
order to reduce the interference to adjacent PHS system. Extremely low adjacent
channel leakage power ratio is required especially for TX power amplifier of BTS. The
measurement of adjacent channel leakage power ratio of TX power amplifier requires
excellent adjacent channel leakage power ratio of signal source.

— -68 dBc/3.84MHz typ. : 5MHz offset
 Due to Intermodulation distortion
— -75dBc/3.84MHz typ. : 10MHz offset

* Due to Residual noise (Phase noise

I [ I
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-71.90dBc
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BS ACLR minimum requirement

TX amplifier minimum requirement (e.g. -9 dB)
TX amplifier manufacture target (e.g. -12 dB)
Signal source minimum requirement (e.g. -16 dB)
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Excellent analog basic performance
(Product concept)

e Output level resolution ]
- 0.01dB : at all level range ‘gi(
Useful for fine level adjustment in components test and level calibration by
power meter.

Level —143 .08 &
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Various expansion unit
The Platform with Excellent Expandability

Expansion Units is installable up to seven slots.

Expansion unit Software
MX368011A
MU368010A PDC Software
TDMA Modulation Unit MX368012A
GSM Device Test Software
MX368041B
MU368040A W-CDMA Software
CDMA Modulation Unit MX368042A
1S-95 Device Test Software
MX368031A
Device Test Signal Generation Software
MX368033A Expansion Units are
MU368030A CDMA2000 1xEV-DO Signal Generation Software . .
Universal Modulation Unit | MX368034A - mternally installed.
PDC Packet Software
MX368035A
PHS Generation Software
MU368060A
AWGN Unit
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Expansion Unit and Software

Communication system Software & CompactF| ash“'! Expansion unit
MX368041B -
W-CDMA/ 3GPP(FDD) W-CDMA Software | l‘ ‘+. -
cdmaOne MX368042A | % —— = . —————"——=
1S-95 Device Test Software [ U368040A CDMA Modulation Unit MU368060A AWGN Unit
PDC MX368011A l
PDC Software |
GSM MX368012A ' ) _
GSM Device Test Software | U368010A TDMA Modulation Unit
CDMA2000 1xEV-DO™, CDMA2000 1X~° | MX368031A |
GSM/EDGE ", PDC”, PHS"™, NADC™ Device Test Signal Generation Software | »
MX368033A
CDMA2000 1xEV-DO CDMAZ2000 1xEV-DO Signal Generation Software | - €+
PDC Packet MX368034A T .
PDC Packet Software | MU368030A Universal Modulation Unit
PHS MX368035A _ '
PHS Signal Generation Software |

*1: Only 16QAM modulation is available in Forward, 8PSK and QPSK modulations are not available.
Neither Forward or Reverse is utilizable for receiver sensitivity test as coding format is not performed.

*2: Reverse is utilizable for receiver sensitivity test (RC1 & 3) in BS manufacturing as coding format is performed.
Forward is not utilizable for receiver sensitivity test as coding format is not performed.

*3: Continuous modulation signal based on the communication system.

The software is provided pre-installed in the expansion unit. Also, a PC memory card is provided for backup.

The software changes instantly by selecting the installed software.

At the software for the MU368030A, the signal format to output is selectable by downloading signal pattern files included in the software from a PC memory card to the
waveform memory of the MU368030A Universal Modulation Unit.

. ) o Slide 11 H
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MU368040A CDMA Modulation Unit

Dual output Baseband generator for Real time output and Waveform memory output

Download
MX368041B
« W-CDMA Software
MX368042A

IS-95 Device Test Software

Freq. 3000.000 000 00 mHz
.00 den  Mem. ——

Maotrmal

[/ Mod. @ [Int]l Pulse Mod. : [Int]

r r -
: [-d8.6dE8]1 =CH Fr @ -
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MU368010A TDMA Modulation Unit

Baseband generator for Real time output

Download
MX368011A
‘ PDC Software
MX368012A

GSM Device Test Software

Frea. 3000.000 000 00 i
vl 13.00 agn Hen, ——

Maotrmal

: [On ] I/9 Mod.: [Int] Fulse IMod.: [Int]

A cora [
elelel N [
A AlEy [
A oo [
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MU368030A Universal Modulation Unit

Baseband generator for Waveform memory output

Download

¢
¢

¢
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MX368031A

Device Test Signal Generation Software
MX368033A

CDMAZ2000 1xXEV-DO Signal Generation Software
MX368034A

PDC Packet Software
MX368035A

PHS Signal Generation Software

Freq. 3000.000 000 00 mHz
Level 0.00 dgen  Mem. ——

Feverse

taseband @ [On ] I/ Mod. @ [Int]l Pulse Mod. : [Intl

: COMA [
AL [;::=-




MU368060A AWGN Unit
AWGN source for Real time output

Freq. <000.000 000 00 rHz

lovel 5.000eEn Hen——

Maotrmal

Baseband : [On 1 1700 Mod. : [Int] Fulse Mod. : [Int]
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MUJ368040A + MX368041A + MU368060A
W-CDMA and AWGN mixing output

Download

MX368041B
W-CDMA Software

creq. 3000.000 000 00 riz
Level 5.00 dgn  Mem. ——

Matmal

: [Int] Pulse Mod. @ [Int]

i
N oy N Ny T Y T Ny S |
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MU368030A + MU368040A + MU368060A
CDMA2000 and AWGN mixing output

Download

¢
¢

MX368031A

Device Test Signal Generation Software
MX368033A

CDMAZ2000 1xXEV-DO Signal Generation Software

¢

Freq. 000,000 000 00 rHz
Lewvel O - OO dABm Mem. —

: [Int]l Pulse
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14-bit
D/A

Modulation
unit

MG3681A Block diagram

Input

o ;
I
~ Int
\ | Vector Pulse IIALC
14-bit =] modulator » modulator
DIA * g
a4
Ext
IntT Ext
Pulse

Synchronizing with
Burst On/Off

Additional
function of I/Q
output (option)

©0

60 0

Dt

AF synthesizer
(option)

RF high level output
(option)

1
Step attenuator

©

| Q Pulse RF AF
Qutput Input Input Output Output
) . Slide 19 -
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Connectivity  Front panel

Display functions according to the « External modulation Input
used software and settings » Pulse, AM, FM, ¢M

External 1/Q Input * 1/Q Output
Differential 1/Q Output (Option)

 AF Output
* RF Output

_ , o Slide 20 i
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Connectivity  Rear panel

External timebase reference clock
» 10MHz/13MHz

PC memory card
» PCMCIA interface

Display functions according to the
used software and settings

Digital Qutput

Digital Input/Outy

AL 1

Dsub-25]

[ata (CH4)

PLIR CONT

GPIB remote control

RS-232C remote control
Trigger remote control
» Frequency, Output level, Parameter
memory (BPM number) Up/Down,
RF output On/Off

Discover What's Possible™
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Excellent level accuracy signal

For outputting with precise level

* High-stability ALCutomatic Level Control) cjrcyit

Detectable at vector modulation (internal/external modulation) also

» The temperature stability of ALC circuit is almost decided by temperature
response of detector. The temperature response of detector has been
Improved by heating the detection diode with heater circuit in low
temperature, which is due to the big influence of detection voltage drift
especially in low temperature.

* High-accuracy and high-reliability step attenuator
» Mechanical attenuator with excellent attenuation accuracy, small path loss
and no signal distortion.
— 1dB step, up to 140dB attenuation
e Per-unit correction
» Frequency response, linearity error of ALC circuit and attenuation error of
step attenuator are measured by the power meter and calibration receiver,
then the data is inputted to correction table.

Slide 22
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Output Level (dBm)

Typical level accuracy

* Freqguency response e Linearity
3 T T T T T 1 3 T T T 1
Setting Level : 0 dBm, CW_ at 2000MHz, CW_]
2 2
o
1 = 1
:
0 p—tor= - 0 7%& -~
2
-1 |
-2 -2
-3 3
0 1000 2000 3000 -140 -120 -100 -80 -60 -40 -20 0 20
Frequency (MHz) Setting Level (dBm)
» <+0.2dB » <+0.1dB (-127 ~ +13 dBm)
. , o Slide 23 =
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Typical level stability

* Aging * Aging
» CW, ALC on (default setting) » CW, ALC off
ZIGILLZ,I -3ldBlm QIGILI.Z,I —3ldBlm
A 5
*g tO.SdB *g L tO.SdB
i) s
- T
% %
_ -
0 10 20 30 40 0 10 20 30 40
after 1h warm-up Elapsed time (h) aiter L2h wam-up Elapsed time (h)
» Almost no variation » <+0.1dB
— at ALC off

 High-speed level switching
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Typical level stability

* Aging
»  W-CDMA modulation, ALC on

tO.SdB

Level error (dB)

0 10 20 30 40
after 1h warm- .
o wanmop Elapsed time (h)

» Almost no variation (same as CW)

Slide 25
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Level error (dB)

Typical level repeatability

* RFoff »>on (Jon] off [on] off...) ¢ RF off - on ([on] off [on] off ...)

» CW »  W-CDMA modulation
1.0 T T T T T T T T T 1.0 O U A O O R
2GHz, -3dBm, CW, ALC ON | 2GHz, -3dBm, WCDMA, ALC ON_ |
[ 1 1 | L 1 1 1 1
Seftinig interval : 11s | setine interval 0 11s—|
0.5 Measure delay : 105 E 0.5 easwre delay © 10:—
=
=
=
0 = 0
o
e
L
-0.5 — -0.5
-1.0 -1.0
0 50 100 150 200 0 50 100 150 200
Number of RF On/Off cycle Number of RF On/Off cycle
» Almost no variation » <0.02dB

1st measurement level = reference(0 dB)

. ) o Slide 26 H
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Typical level repeatability

* Modulation on — off * Modulation off — on
([off€W)] onW-CDMA) Toff] on ...) ([onW-CDMA] offCW) Ton] off ...)
1.0 Tt 1.0 Tt
2GHz, -3dBm, WCDNIATC:W, j—TxLlc pl‘lsT_ 2GHz, -3dBm, CW—>WCI|)I\/II§, fslelc IOI\lT_
05 1S\fttiné.q: inctlell'val : 11(% Gl 0.5 'Setiting interval : 11s |
—~ 0 easure delay : 105 0. Measure delay : 10s—
< <l
i =
S S
£ 0 = 0
1 L
) ©
> >
Q L
— -0.5 — -0.5
-1.0 -1.0
0 50 100 150 200 0 50 100 150 200
Number of Modulation On/Off cycle Number of Modulation On/Off cycle

» <0.02dB

» <0.02dB

1st measurement level = reference(0 dB)

Discover What's Possible™
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Excellent signal Purity

Alternate adjacent channel leakage power ratio is mainly due

to phase noise.
» Phase noise [dBc/Hz]

\ Power spectrum

fc
For attenuating the residual noise

e Optimization of level diagram and components

» Circuit has been simplified to minimize the influence of non-linear
components.

» High-speed 14 bit D/A converter has been adopted, and the
quantization noise leading to the residual noise has been reduced.

» The smoothing filter which set the cutoff frequency according to the
modulation band has been passed, and out-band spurious and noise
have been eliminated.

Slide 28
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Noise of wide-band modulation signal for 3G has been lowered.

* C/N characteristic of excellent purity VCO has been applied.

» Alternate adjacent channel leakage power ratio is excellent.

— -145 dBc/Hz typ. : 5MHz offset
— -150 dBc/Hz typ. : 20MHz offset
0
T -50
5 2.2GHz, CW
Pg b Wi
= N 7
& Kl
— /1
= -100 ’
/ )
-150 1GHz, CWZ/ |
WL
0.01 0.1 1 10 100 1000 10000
Offset Frequency (kHz)
. , o Slide 29 =
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Changing Phase noise

The compression of phase noise is changed by switching the loop
characteristic of PLL synthesizer circuit. Thus noise of narrow band
modulation signal for 2G can be lowered also.

» PLL Mode: Normal

The phase noise up to 100 kHz offset is improved.

» PLL Mode: Narrow

The phase noise of 100 k to 10 MHz offset is improved
Changing by the communication system is useful.

e.g.
- W-CDMA:

— CDMA2000:

— GSM/EDGE:
— PHS :

- PDC :

— NADC(1S-136):

Normal
Narrow
Narrow
Narrow
Normal
Normal

A

SSB phase noise

reference Freq(Auto) o larHz, Int.

PLL Mode:Normal

PLL Mode: Narrow

100kHz
Offset frequency

10MHz

Discover What's Possible™
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Phase Noise (dBc/Hz) Phase Noise (dBe/Hz) Phase Noise (dBe/Hz)

Phase Noise (dBe/Hz)

'
o

=5

[
—
(=]

Normal

Narro

wTypical phase noise o

Narrow

|
|

LLLLL L LA LLLLL L LA -3 T T TTI T 11T 3t T T TTI T 11T
at 50 MHz, 0dB1 at 50 MHz, 0dB1 at 150 MHz, 0dBm at 150 MHz, 0dBm
PLL mode : Normal L PLL mode : Narrow PLL mode : Normal PLL mode : Narrow
\Y B [ A
N N R
n Nl n
0 -10 L 0 L
& My My H M n
| ] .. S " = ] P =
™ N
I I I 0 00 1% 0 0 00 00 00T 1 0 0 00
Offiset Frequency (kHz) fC 50 I\/I Hz Offiet ey (kHz) et Frequency (kHz2) TC= 150 MHz Offset Frequency (kHz)
T T T T TTT S T T T T 17T T T T T 17T 3 T T T T 17T
at 400 MHz, 0dBm| at 400 MHz, 0dBm at 800 MHz, 0dBm at 800 MHz, 0dBm
\ PLL mode : Normal \ PLL mode : Narrow PLL mode : Normal PLL mode : Narrow
™ H A [ A s 4
V! 1 A A’
A 0 L 0 | L
Wi i ] Ayl ] ey ]
b T T Bililhss® X
™
- "
1 1 0 0 00 00 00T 1 0 0 00 01 0 0 00 10000001 1 0 0 00
Offset Frequency (kHz) fC OO M H Z Offset Frequency (kHz) Offset Frequency (kHz) fC: 800 M H Z Offset Frequency (kHz)

00

Offzet Frequency (kHz)

fc=2 GHz

Offzet Frequency (kHz)

Offzet Frequency (kHz)

fc= 3 GHz

Offzet Frequency (kHz)

T T T 1171 T T T T 17 T T T T 10T ¥ T T T I T 17
at 1000 MHz, 0dB: at 1000 MHz, 0dBm at 1500 MHz, 0dBm at 1500 MHz, 0dBm
PLL mode : Normal PLL mode : Narrow| N PLL mode : Normal PLL mode : Narrow|
Y ho
\er \;MMJ \‘!M
] %ﬁﬁ g, ) -
Il oL i MO N”‘Wl:._ I
™ M e b
\L N
b My !
0 0 00 ] B 0 00 00 01 1 [1] 0o 00 ] q [1] 0o 00 00
Offset Frequency (kHz) fC— l G H Z Offset Frequency (kHz) Offset Frequency (kHz) fC: 5 G H Z Offset Frequency (kHz)
T T T T T ¥ T T T T 17 T T T T 17 ¥ T T T T T 17
at 2000 MHz, 0dBm at 2000 MHz, 0dBm at 3000 MHz, 0dBm at 3000 MHz, 0dBm
PLL mode : Normal PLL mode : Narrow | PLL mode : Normal | PLL mode : Narrow
N ‘{:‘WL .
w \JNL \ \
l, _ I
g, ) g ) i
Mh ' '!Il....,m_“ ST -
N ~
My R . . 1
] 1 [1] 0o 00 00001 q [1] 0o 00 01 1 [1] 0o 00 00001 q [1] 0o 00 00



Adjacent channel leakage power ratio
W-CDMA, £-3dBm (£ +5 dBm at installing Option42)

Adjacent channel leakage power ratio was achieved at top level.

10dB/ RBW 30kHz VBW 30kHz SWT 70ms DET RMS 10dB/ RBW 30kHz VBW 30kHz SWT 70ms DET RMS
| | 11 | | | | T | | | | 11 | | | | 11 | |
-78.20dBc¢ | -71.90dBc -72.84dBc | -78.14dBc -73.20dBc¢ | -67.50dBc -69.20dBc¢ | -72.80dB¢
(1 [
y \
i N
M‘f ) \P”
,urww oy

CENTER 2.14GHz SPAN 25MHz CENTER 2.14GHz SPAN 25MHz
Frequency 2.140GHz Frequency 2.14GHz

Output Level -3dBm Ouiput Level -3dBm

Pattern 1 code PN9 Pattern 3G TS825.141 V3.5.0 (2001-03) 6.2.1.1.1

Test Model 1 =P-CCPCH+SCHAP-CPICHAPICH+S-CCPCH+DPCH X 1écodes
CDOMACTA2) CDOMACL/2)

2140.000 000 00 tHz [, eq. 2140.000 000 00 rHz
3.00 cdBm Mem. = — . : evel 3.00 dBm  Mem. ———

Discover




Adjacent channel leakage power ratio
1S-95, <-1dBm (£ +7 dBm at installing Option42)

Forward Reverse
9 channels 64 channels full rate
— <-63dBc <-63 dBc < -65 dBc/30kHz : 0.885 ~ 1.25 MHz offset
- <£-69dBc <-68 dBc < -70 dBc/30kHz :1.25 ~ 1.98 MHz offset
— <-77dBc <-75dBc < -77 dBc/30kHz : 1.98 ~ 5 MHz offset
10dB/ RBW 30kHz VBW 100Hz SWT 8.4s DET POS

freq.  900.000 000 00 me [
Level = 1.00 cBn  tem. ——

ey ity

Wi i

CENTER 900MHz SPAN 10MHz

Frequency 900MHzZ
Output Level 0dBm

Pattern Base Station Test Model, Nominal

_ ) . Slide 33 i
Discover What's Possible MG3681A-E-I-1 /Inrltsu



Adjacent channel leakage power ratio

CDMAZ2000 1X (RC1-2),<0dBm (£ +8 dBm at installing Option42)
CDMAZ2000 1X (RC3-5), < -3 dBm (£ +5 dBm at installing Option42)

Forward Reverse
RC1 &2 RC3~5 RC1&3
— <-62dBc < -62 dBc/30kHz < -62 dBc/30kHz : 0.885 ~ 1.98 MHz offset
— <-67dBc < -70 dBc/30kHz < -70 dBc/30kHz : 1.98 ~ 2.5 MHz offset
— <-77dBc < -77 dBc/30kHz < -77 dBc/30kHz : 2.5 ~ 5 MHz offset

SB6094 2003/02/19 06:28:56 HSR609A 2003/02/19 06:34:07
< Spurious close Carrier C(cdma) >> Heasure : Single < Spurious close Carrier C(cdma) >> Heasure : Single

Storage : Normal Storage : Normal
Forward(RC1-2) Template: Hot Selected Forward(RC3-h) Template: Hot Selected

Ref Power : Ref Power :

-0.04 dBn -3.02 dBn
Offset Freq. vs Power Offset Freq. vs Power
-1.980 MHz : -85.28 dB -1.980 MHz : -8b.01 dB
-0.886 MHz : -74.38 dB -0.886 HHz : -7H.68 dB

0.88b =z : -74.27 dB 0.88b Mz : -76.29 dB
1.980 MH= : -85.31 dB 1.980 HH= : -85.03 dB

Harker : Harker :
Offset z 0.000 kHz Offset z 0.000 kHz

Power : -15.39 dB Power : -15.57 dB

Spectrum Analyzer f | Spectrum Analyzer
Ref : 2.00dBn# Ref : -2.00dBmi
ATT 12dB ATT 8dB
RBY : JokH=z+# RBY : JokH=z+#
VBY J00Hz VBY J00Hz
SHT . 3.94s g 8 SHT . 3.94s
DET : Positive Peak DET : Positive Peak

creq. 900.000 000 00 me creq.  900.000 000 00 1t
Lewvel O o OO dBim  Mem. = — =0=1 8 . OO dBm  Mem. =

1/Q Mod. : CIntl Pulse Mod. : CIntl On I/Q Med, : CInt]l Pulse

[OTSGE
elRTT c3-5_FLD

Slide 34
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Adjacent channel leakage power ratio
CDMAZ2000 1XEV-DO, £-3 dBm (< +5 dBm at installing Option42)

— <-65 dBc/30kHz
— <-70 dBc/30kHz
— <-77 dBc/30kHz

<Spurious close Carrier (1xEY-D0)>> Heasure : Sinsle
Storage : Hormal

Ref Power : -3.06 dBn

Peak(Power)
L1: -0.896 HHz -74.1
Ui: 0.904 HHz -74.2
: —-1.268 HHz -81.4
: 1.204 HHz -82.2
: —2.626 HHz -8b.h
2.068 iz -8h.h

7
]
6
7
4
6

Harker :
Offset: 0.000 kHz
Power : -16.93 dB (/ 30k

Spectrun Analyzer

: 0.885 ~ 1.98 MHz offset
: 1.98 ~ 2.5 MHz offset
: 2.5 ~5 MHz offset

2003702719 09:14:01

{Spurious close Carrier C1zEU-DO)>> Heasure : Single

Storage : Normal

Template: Not Selected

Ref Power :

Peak({Power)
: —0.948 HH=
0.920 HH=
: —1.268 HH=
: 1.282 HH=
: —2.248 HH=
2.302 HH=

Harker :
Offset: 0.000 kHz
Power : -1b.41 dB ¢/ 30k

Spectrum Analyzer

Discover What's Possible™

Ref : -2.00dBu# ctvimda® P syt Ref : -2.00dBm#

ATT : 8dB ATT :

RBW :  30kHz# REBW :

YBW : 300Kz UBW :

SWT : 670ms (Total:2.68s n : 3 SWT : 10.0s (Total:40.0s
Template : Pass DET : Positive Peak Template : Pass DET : Positive Peak

IXEY-DO

Freq. 900.000 000 0O rHz Freq. 900.000 000 0O rHz

Level — 8 . OO dBm  Mem. =~ — Lewvel — 8 . OO dBm  Mem. =~ —

I/Q Med, : CInt] Pul : I/Q Med, ¢ C[Int] Puls

: D0 1
: D_ldle Slot |

: [nt 1 Trigger Delay :

: [int 1

~ Slide 35 . - H
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Adjacent channel leakage power ratio

PDC,

MX368011A

— <-64 dBc/21kHz
— <-68 dBc/21kHz

HER600A 2001711706 11:45:36
BBYW 1kHz#  ATT 12dB+#

<+5dBm

MX368031A

-63 dBc/21kHz
-67 dBc/21kHz

. 50 kHz offset

<
< : 100 kHz offset

809.958 BiHz m UBW 3kiizt SWT 750us

Ref Level 2. OOdBm DET Pos(A) Pos(B)
10dB/ | : : AT P Trade ﬁonB
Li: —?5 13 Ui:-74. 81 ' 5 R
L2:-81. 19 2: 81 11
T —

vl

Span 2b0.0kHz

j l meww

Center 900 000 Ohﬂ-lz

ligital Mod

S00.000 000 00 tHz
5.00 cdBm  TMem.

: [On ] I/Q Med.: [Int]  Pulse
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HER600A 2001711706 11:44:33
BBYW 1kHz#  ATT 12dB+#

900.000 OMH= -0.42dB UBW 3kHzt  SWT TH0ms

Ref Lewvel 2. OOdBm DET Pos(A) Pos(B)
10dB/ | ; AN T Trade-AonB
L1:—74.72 U1:-74.60 ' i - L
L2:-80.12 U2:-80.70
— i i

[Enter 900 000 Ohﬂ-lz

Freq.  900.000 000 0O rhHz
5.00 dBm  Mem

1/Q Mod, : CIntl Pulse Mod., : [Int]




Adjacent channel leakage power ratio
GSM/EDGE(GMSK), < +5 dBm

MX368012A MX368031A

— < -35 dBc/30kHz < -35 dBc/30kHz : 200 kHz offset
— < -66 dBc/30kHz < -66 dBc/30kHz : 400 kHz offset
MS8600A  2001/11/06 13:58:48 DL MS86094  2001/11/06 14:00:24 Rag oh Fur
ok dot o oo o o e
Ref Level 4.00dBa LY || Ch Sepa-1 Ref Level 4.00dBa LY || Ch Sepa-l
' Trace—A || caai T ' T ool | 200.00kHz
B U W Ch Sepa-2 Ch Sepa-2
| i I 250 . 00kHz 950 . 00kHz
| i P Ch Sepa-3 Ch Sepa-3
; | i L 400 . 00kHz 400 . 00kHz
| AM BEEELY
T = T T Ch BY Ch B
; h 2 i LDy | 30.00kHz 30.00klz
i 'Jm i I
"W’ B
i ko o
— 30.00kHz 30.00kHz
Center 900.000HHz | | abeen Center 900.000HHz | b

ligital Mod

S00.000 000 00 tHz
5.00 cdBm  Mem. =

Freq.  900.000 000 0O rhHz
Lewvel 5.00 cBm

1/Q Mod, : CInt]l Pulse Mod. : 3

OTSG 1
{ 1:GSM_GMSK 1
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Adjacent channel leakage power ratio
GSM/EDGE(8PSK), < +5 dBm

-38 dBc/30kHz : 200 kHz offset
— <-67 dBc/30kHz : 400 kHz offset
HSR6094 2001711705 14:27:563 Adj ch Pur

HER 899 . 998HH= b.02dBn

Ref Level 6.00dBn R Y| Ch Sepa-i
. | eveaetl | 200.00klz

<
<

L1:-41.30 Ul:-45.01 |@&
12:-47.42 U2:-48.89 |

i i | _
13:-78.43 U3:-78.74 & ok I E— 205%50801‘13122

Ch Sepa—-3
400 . 00kH=

. :IL‘ . Ch B
L | 30..00KkHz

'#'w‘*r'-##Mv#ﬁ'“rr"'"'*'*””"'\'*? frl?“""‘**4‘an"¢*rw'rm*n*ﬂ*n'u'p

Freq.  900.000 000 00 rHz
Level 5.00 den  tem. ———

Inband
Ch BW
d0.00kH=

| i il i |
Center 900.000HH=z Span 2.000HH=z
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Adjacent channel leakage power ratio
PHS, <+5dBm

— <-66 dBc/192kHz : 600 kHz offset
— <-69 dBc/192kHz : 900 kHz offset

HS86094 2003702719 12:53:b6

HEKR 1.800 066GH= —4.98dBn

Pos(AY Pos(B)

11.1:-74.90 U1:-74.
{12.-78 .27 12.-78.
T 1 H

Freq. 1900.000 000 0O rhz
Level  0.00 dBn  Mem. ===

Mormal

N N N S
Span 2.000HH=z

1/Q Mod. : [Int]l Pulse Mod. : [Int]
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Adjacent channel leakage power ratio
NADC(1S-136), < +5dBm

— <-42 dBc/24.3kHz : 30 kHz offset
— <-64 dBc/24.3kHz : 60 kHz offset
— <-64 dBc/24.3kHz : 90 kHz offset

HER600A 2001711706 15:59:47

HER 900.000 OMH= -0.22dB

Ref Level 2.00dBn DET Post(A) Pos(B)
10dB/:[ i b ] “‘*-:-\__i_ | : Tt‘a.c:Q:—ﬁonB
L1:-57.24 Ul:-h7.64 LA AR o IR
L2:-75.13 U2:-7h.2h i
L3:-78.40 U3:-78.51 " ;ﬂ

IR

Freq.  900.000 000 00 rHz
Level 5.00 den  tem. ———

Mormal

g |
e

1/Q Mod. : [Int]l Pulse Mod. : [Int]

ﬂﬁﬂ*w"?‘*”'r“‘ i

0 HlH | H
Center 900.000 OMH=
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Wide-band and Excellent accuracy vector
modulation

The filter group according to the output frequency is switched in RF
circuit to attenuate the spurious close to carrier.

This filter group is the inter-digital band pass filter which can configure
multi-stages in small area to satisfy out-band attenuation characteristic
to eliminate the spurious in near-band, frequency response of vector
modulation, pass band amplitude and group delay characteristic not to

deteriorate vector modulation accuracy.
» Vector modulation frequency response (3 dB bandwidth): > 30 MHz

» 3.84 Msps QPSK rlromdulation accuracy: < 2.5 %(rms)
I R .
2170MHz, 0dBm

5
3
£ 9 =
& )
e \
-5
-10 .
0.01 0.1 1 10 100

Modulation Frequency (MHz)
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|_eakage emissions policy

The shield of signal generator is important in minimizing the signal
generator’s leakage emissions which interfere to the receiver in receiver

sensitivity test at low level.
» Mainframe cabinet has been structured with double shields.
» The circuit units installed in mainframe have been mounted in the shield case,
respectively.
»  Shield net has been equipped to display.

» PC memory card interface has been equipped to rear panel.
Horizontal Vertical
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Operability

e Function keys o Editing keys
|_ » Frequency
Output level
Modulation parameters (Baseband)
— Digital
— Analog
» Internal memory administration
— Saving/Recall the setting situation
- —1 » System setting
Main settings
— Screen saver = Power-saving
— Remote control
— Version information
— Operation time/count check

>

v

>

v

e Cursor keys

e Color LCD e Modulation On/Off
- » Color bmp files storage - Digital
— 640 x 480 pixel — Analog

- RF output On/Off

Discover What's Possible™ M Gigle ALESI;-I- 1 /I n ri tsu




Operability

« Panel key layout and role
» Operability has been improved by panel layout considering smooth
operation flow of [Selecting functions] — [Moving cursor] —
[Editing(input/select)] — [Setting]
e 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, in order to

enable the operation without confusion.
« Example of Level Offset setting

0ffset value (N Min:-50d8 Max:Sede

@A.68 de

B1234567°89, -

Rotary knob , Step keys, ten keys, Cursor keys
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Operability

 Modulation On/Off

— Digital: Vector modulation, Pulse modulation
— Analog: AM, FM, ¢M
* Internal analog modulation with AF signals of sine, triangular, square and
sawtooth wave is possible at installing Option21 AF Synthesizer.

» These modulations are switched On or Off by one touch.

» The combination of digital modulation and analog modulation can
achieve external ALC function by AM, also it is useful for the
simulation of amplitude variation by AM and frequency variation by
FM.
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Operability
Internal memory administration
» Basic Parameter Memory (BPM)

— 512 types of frequency and output level are y
o2 P 3000.000 000 OO0 tHz
— Sweepable continuous recall and high-speed
recall by external trigger signal are 5 . OO B
performable.
» All Parameter Memory (APM)
— all settings including the modulation i mber [mﬂll
parameter setting of baseband in addition to
frequency and output level are savable.
— 100 types of settings are savable regardless
of the quantity of installed expansion units.
— Max. 8 characters can be inputted each title
for easy confirmation.
» Memory Export/Import
— It is useful for copying to other MG3681A
and backup of memory, because BPM and
APM can be save in PC memory card and
recalled from PC memory card.

[Menm .

_ , o Slide 46 i
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Expansion unit

« Expansion unit is the digital board to generate digital 1/Q signal of

baseband.
» Digital 1/Q signal is converted to analog 1/Q signal by D/A converter.

. , o Slide 47 i
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MU368040A CDMA Modulation Unit Block diagram

DSP real time Generator

Symbol data Generator

1/Q

PRBS coding Generator

Arbitrary Waveform Generator

/nritsu



MU368040A CDMA Modulation Unit

* DSP real time Generator
» Mapping physical layer data achieved real-time coding by DSP to physical
channel

* Symbol data Generator
» For the channels which require power/burst control per symbol such as W-
CDMA DL-DPCH and PRACH

»  Symbol signal pattern files of physical layer before spreading

— Downloading from PC memory card to internal memory

* Internal memory capacity CH4: 4Mbit, CH5: 4Mbit
—  W-CDMA Downlink <512 ksymbol e.g. DL-DPCH 30ksps: 1747 frame
-  W-CDMA Uplink < 1 Msymbol

 PRBS coding Generator
» Mapping PRBS(Pseudo-random Binary Sequence) data to physical channel

e Arbitrary Waveform Generator
» For multiple channels such as W-CDMA DPCH and OCNS

»  Signal pattern files of physical layer before FIR filtering (before over
Samp“ng) *W-CDMA over sampling rate: 8x 3.84 Mcps = 30.72 MHz

— Downloading from PC memory card to internal memory

* Internal memory capacity 512 ksamples/channel (2 Mbyte)
— W-CDMA 3.84 Mcps <13 frame (130 ms)
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MU368040A CDMA Modulation Unit

* Firmware configuration for flexible system support
» Low-rate signal processor before spreading switches 2 methods according to

the usage.
— Real-time coding method by DSP
— Memory method for downloading by cycle output of external created data pattern

» Signal processor from high-speed spreading to FIR filtering has been adopted
high accumulation FPGA of 1M gates for flexible system support.

» These DSP programs, Signal pattern files for downloading and FPGA
configuration data can be rewritten from PC memory card.

» FIR filter which requires high-speed processing has adopted the dedicated IC,
as there is not the necessity for functional change.

« High-speed data transmission
— High-speed signal processing ability is required for baseband as W-CDMA
specifies high-speed data communication up to 384kbps in moving state and up to
2MDbps in static state.

» Max. 1600MIPS of high-performance DSP has been adopted for real-time
coding. It enables the real-time channel coding up to 384kbps.

_ , o Slide 50 i
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MU368010A TDMA Modulation Unit Block diagram

N /Zinritsu
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MU368030A Universal Modulation Unit Block diagram

Arbitrary Waveform Generator

* Arbitrary Waveform Generator

»  Signal pattern files after filtering

— Downloading from PC memory card to internal memory
* Internal memory capacity 16 Msamples/channel (64 Mbyte)
» Sampling rate <20 MHz

. , . Slide 52 i
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Software

@

«  MX368041B

«  MX368042A
-  MXS368011A
« MX368012A
« MX368031A
e MX368033A

MX368034A
e MX368035A

2

W-CDMA Software

— MX368041B-11 HSDPA Signal Pattern
— MX368141A HSDPA 1Q producer

1S-95 Device Test Software

PDC Software

GSM Device Test Software

Device Test Signal Generation Software
CDMAZ2000 1xEV-DO Signal Generation Software

» MX368133A CDMAZ2000 1xEV-DO IQproducer™

PDC Packet Software
PHS Signal Generation Software

«  MUS368060A AWGN

133
141

54
56
73
77
84
92
102 ]
111
120
126 [

=

/
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MX368041B W-CDMA Software

*  Downlink/Uplink W-CDMA test signals for 3GPP(FDD) standard can
be outputted by installing the MX368041B W-CDMA Software in the
MU368040A CDMA Modulation Unit.

* In R&D/production process of components, base stations (BS) and user
equipment (UE), the functions to support various applications are
provided as the signal source for components, the wanted signal source
and the interfering signal source for receiver test.

Freq. 2112.500 000 00 1z [ ea. 1922 .500 000 00 s
Lewe], 0. OO JE il = - = . 0.00 dEin Mem. ———

ol g Morma 1

[Off]
[0 I‘H‘]

1
4
4
1
4
4
4
1a.

_ ) . Slide 54
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Support of test signal format

o Just to select the signal patterns for TS 25.141 and TS 34.121 test
specifications without setting complicated parameters of 3GPP!
Simple operation
e Quick support is provided by updating the signal pattern files saved
from PC memory card to internal memory and DSP program for real-
time coding.

» Supporting 3GPP update and special signal patterns
— “Product Introduction MX368041A/B Update News” is provided.

Version-up History, How to check Version, How to upgrade, File configuration in PC memory card,
Signal pattern List

Freq. 2112.3500 000 OO 1z
Level — 3.00 dBn  Mem. ———

MNarmal

freq.  2112.500 000 00 rhe
Level 0.00 dBn tem. ———

Easeband : [Ch SO IMod. @ [Int] Pulse Mod. : Clntd

ke

_ , Y Slide 55 i
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Pattern files of test signal format
MX368041B-11 (Option) HSDPA Signal Pattern

» This package added the signal pattern file specified in Release5 to
Release1999 signal pattern file of an appendix in MX368041B.

Release 5
HSDPA signal pattern files
(Option 11)

Release1999
Signal pattern files
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Signal patterns For evaluating components in BS transmitter

Testitem Channel combination Parameter Paitt. name _{Added.hyqption1l

TS25.1416.1.1 TS25.1416.1.1.1 16 DPCH BS11657 B11657d
Transmitter Test Models Test Model 1 BS116571] (B11657d2
BS116572]

BS116573]
32 DPCH BS13257 B13257d ”» TESt MOdeIS

BS132571] |B13257d2
BS132572 - 6.1.1.1

BS132573 Test Model 1 Multi-carrier

64 DPCH BS16457 | |B16457d

BS164571 |B16457d2 (2 Carriers)

BS164572

BS164573

TS25.1416.1.1.2 - BS257

Test Model 2 BS2571 1
BS2572

BS2573

TS25.1416.1.1.3 16 DPCH BS31657 — 2 Carriers

Test Model 3 BS316571
BS316572 *Hxkxkd:  for lower freq.

BS316573 **xx*x*kd2:  for higher freq.
32 DPCH BS33257
BS332571
BS332572
BS332573
TS25.1416.1.1.4 - BS457
Test Model 4 BS4571
BS4572

L~
N

S A P— —
TS25.141 6.1.1.4A 2 HS-PDSCH + 6 DPCH 7Bs5 257 [B5.257d \ — 0O.1.1.4A
Test Model 5 BS5_2571 |B5_257d2

BS5 2572 | Test Model 5 (HSDPA)

BS5_2573 . . .
4 HS-PDSCH + 14 DPCH BS5_457 |B5_457d * Multi-carrier (2 carrlers)
BS5_4571 |B5_457d2
BS5_4572
BS5_4573
8 HS-PDSCH + 30 DPCH BS5_857 |B5_857d

BS5_8571 |B5_857d2
BS5_8572

\555_8573 -/

Discover What's Possible™ M GBSélglle A5-E-I- 1 /I n ri tsu




Signal patterns For receiver and performance testing for BS

Testitem

Channel combination

Parameter

Patt. name

Added by option11

TS25.141
7 Receiver characteristics
8 Performance requirement

8.8.1 RACH preamble
8.8.3 RACH message
8.9.3 CPCH message

TS25.141 AnnexAl

TS25.141 Annex A2

ULRMC12k

TS25.141 Annex A3

ULRMC64k

TS25.141 Annex A4

ULRMC144

TS25.141 Annex A5

ULRMC384

TS25.2115.2.2.1

TS25.2134.3.3

f

PRE

TS25.141 Annex A7

R168

R360

TS25.21152.2.2

TS25.141 Annex A8

C168

C360

TS25.141 AnnexAl

TS25.141 Annex A2

SSDTa

SSDTh

A

8.10 SSDT

TS25.104 AnnexAl

TR25.944
41.2.2.1.1DCCH
4.1.2.2.1.2 AMR TFCS#1
412222

UL_AVR#1

TR25.944
41.2.2.1.1DCCH
4.1.2.2.1.2 AMR TFCS#2
412222

UL_AMR#2

TR25.944

4.1.2.2.1.1 DCCH
4.1.2.2.1.2 AMR TFCS#3
412222

UL_AVR#3

TR25.944
4.1.2.2.1.1 DCCH
4.1.2.2.1.6 ISDN
412222

UL_ISDN

= 8.8 RACHperformance
« 88.1 RACH preamble detection in static propagation conditions
« 88.2 RACH preamble detection in multipath fading case 3
« 88.3 Demodulation of RACH message in static propagation conditions
- 884 Demodulation of RACH message in multipath fading case 3

— 8.9 CPCH Performance
« 8.9.3 Demodulation of CPCH message in static propagation conditions
* 894

Demodulation of CPCH message in multipath fading case 3

— 8.10 Site Selection Diversity Transmission (SSDT) Mode

Discover What's Possible™
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Signal patterns For receiver and performance testing for UE

Testitem Channel combination Parameter Patt. name [Added by option11
TS25.101 TS25.101 AnnexC.3.1 [TS25.101 AnnexA3.1 DL_C31
7 Receiver characteristics TS25.101 AnnexC.3.2 D32T18s0
8 Performance requirement D32T18s8 8 . 3
D32T18s9 . . .
TSZ5.101 AmnexA32 - [D3212850 Demodulation of DCH in multi-
S
D32728s9 1 1 1t1
TS25.101 AnnexA3.3 D32T38s0 path fadlng propagatlon Cond|t|0ns
DazTo0es (Case 7) Test 21~25
TS25.101 AnnexA3.4 D32T48s0 8 6
D32T48s8 .
D32T48s9 [ __— . . .
TS25101 AmmexC 4 DLINTR 1 \ Demodulation of DCH in downlink
8.3 in multi-path (Case7) TS25.101 AnnexC.3.5 |TS25.101 Annex A4A 4Ps0 . . .
Test21~25 4Ps8
4Pss Transmit diversity modes
8.6.1 TS25.101 AnnexC.3.3  [TS25.101 AnnexA3.1 OTD1s0 [OTD2s0 8 6 1
open-loop transmit diversity OTD1s8 OTD2s8 e
OTD1s9 OTD2s9 1 1
8.9 TS25.101 AnnexC.3.2  [TS25.101 AnnexA5 DCP11540 [DCP12540 [DCP21540 [DCP22540 [DCP23540 DemOdU|at|0n Of DCH In Open-loop
Downlink compressed mode DCP11548 |DCP12548 |[DCP21548 |DCP22548 [DCP23548 H : H
DCP11549 |DCP12549 [DCP21549 |DCP22549 |[DCP23549 Transmlt leEfSlty mOde
8.10 BTFD TS25.101 AnnexA4 BTFD1sO |BTFD2s0 |BTFD3s0 8 9
BTFD1s8 |BTFD2s8 |BTFD3s8 .
BTFD1s9 |BTFD2s9 [BTFD3s9 .
8.12 PCH TS25.101 AnnexA6 PCHs0 Down“nk CompreSSEd mOde
PCHs8
PCHs9
7.4.2 Maximum input level TS25.101 AnnexC.5.1  [TS25.101 AnnexA7.1 F1P0sO 8'10
HS-PDSCH Table C.8 F1A0s0 H H
o Porformance requirement F2ros0 Blind transport format detection
(HSDPA) F2A0s0
F3P0s0 (BTFD)
F3A0s0
F4P0s0
F5P0s0 j 812
TS25.101 AnnexC.3.2 [TR25.944 DAMR18s0 H H
e IS s Demodulation of Paging Channel
41.1312AMRTFCS#1 |DAMR18s9
411322 (PCH)
TR25.944 DAMR28s0
411.3.1.1DCCH DAVR28s8 — 74
41.1312AMRTFCS#2 |DAMR28s9 '
411322 1 1
21132, S— Maximum input level
4.1.1.3.1.1 DCCH DAMR38s8
411312 AWRTFCSHS  |DAVR3ESO 7.4.2 HS-PDSCH for 16QAM
411322
TR25.944 DISDN8s0 — 9
41.1.3.1.1DCCH DISDN8s8 .
411316 SON DISDNgsO Performance requirement (HSDPA)
Slide 59
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Multi-carrier typical ACLR

Test Model 1: 64 DPCH, <-8 dBm
- -60dB 5 MHz offset
— -68 dB 10 MHz offset

Marker 1 [T1]
-32.12 dBm
2.00158317 GHz

Yi[T1] -32.12 dt
2.00158317 Gt

CH [PWR -12.00 dt
ACR Up -0.13 dt
-

i

i

ACE oy g0L10 gR MSE6G094 2003705728 04:00:46
fvvwrMva~K1 /“"ﬁﬁf%“Tﬁ”\ _59.80 4B << Modulation Amalysis (W-CDHA) >> Heaswre : Sinsgle
P .
ALT1 Low -66.47 dB fienTEe o Morus]
. Trace : Non
Frequency
Carrier Frequency 9 2 137.500 000 2 MH=
Carrier Frequency Error 9 0.000 2 kH=
0.000 ppn
Waveforn OQuality
Waveforn Ouwality Factor 9 0.99926
Hodulation
RHS EVH 2.70 % (raos)
Peak EUVM : T.16 %
Phase Error : 1.09 deg. (rus)
Magnitude Error g 1.92 ¥ (ras)
ny Origin Offset : -74.61 dB
wwvwfﬂwwﬂ\ mM\V\Ahukw Poger
Filtered Fower : -11.14 dBn
AAA MM f Y ut SCH(Total) : -12.97 dB
P-SCH : -16.07 dB
5-SCH : -15.39 dB
Scramble Code Number : 00000
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Real-time generation of test signal format

« Simple editing on display
Supporting various test cases
» Parameters for 5 types of physical channels and 2 types of transport channels

For reference) Mapping relations among main physical channels, transport channels and logical channels

e

BCCH

(Broadcast Control Channel)

1

\

e A
P-CCPCH
(Primary Common Control Physical Channel)

¥ <
S-CCPCH
(Secondary Common Control Physical Channel)

- <
PRACH
(Physical Random Access Channel)

e ~
DPCH
(Dedicated Physical Channel)

s ~
PDSCH

e A
BCH
(Broadcast Channel)

\ /
FACH
(Forward Access Channel)

~ £
PCH
(Paging Channel)

- <
RACH
(Random Access Channel)

> <
DCH
(Dedicated Channel)

\ /
DSCH

(Physical Downlink Shared Channel)

‘Pnysicarcnanner

(Downlink Shared Channel)

Transport cnanner

4 )
PCCH
(Paging Control Channel)
- .
CCCH
(Common Control Channel)
~<
DCCH
(Dedicated Control Channel)
~<
DTCH
(Dedicated Traffic Channel)
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Main physical channels for test

\ 4

<

e
N

<

P-CPICH  (Primary Common Pilot Channel)

— Downlink common channel

— Used as a phase reference for downlink channel estimation
S-CPICH  (Secondary Common Pilot Channel)

— Downlink common channel

— Used when applying Adaptive Array Antenna

— Phase reference of S-CPICH during test: P-CPICH180° offset
P-CCPCH (Primary Common Control Physical Channel)

— Downlink common channel

— Sends the system and cell information
S-CCPCH (Secondary Common Control Physical Channel)

— Downlink common channel

— Sends PCH Paging Channel for paging signal and FACH Forward Access Channel for control

information and user data (low rate)

PICH (Page Indication Channel)

— Downlink common channel

— Sends Paging indicator for notifying existence of paging to UE
P-SCH (Primary Synchronization Channel)

— Downlink common channel

— Used for UE cell search (slot synchronization)
S-SCH (Secondary Synchronization Channel)

— Downlink common channel

— Used for UE cell search (frame synchronization and knowing Scrambling code

group)

Discover What's Possible™
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Main physical channels for test

« DPCH (Dedicated Physical Channel)
— Allocated to each UE
— Downlink: Time multiplexing of DPDCH Dedicated Physical Data Channel gngf DPCCH Dedicated
Physical Control Channel in time slot

— Uplink: 1/Q multiplexing of DPDCH, DPCCH and HS-DPCCH Dedicated Physical Control

Channel (uplink) for HSDPA

* HS-SCCH (Shared Control Channel for HS-DSCH High Speed Downlink Shared
Channel)

— Downlink common channel for HSDPA
— Maximum of 4 channels per HS-SCCH set
— Used for HS-PDSCH allocation
" HS-PDSCH (High Speed Physical Downlink Shared Channel)
— Downlink common channel for HSDPA
— Sends HS-DSCH for packet data
. — Slot format #0: QPSK, 1#: 16QAM
* OCNS (Orthogonal Channel Noise Simulator)
— Interfering channel to simulate other users channels on downlink

Discover What's Possible™ M Ggsélgf A(?SI;-I- 1 /I n ri tsu



Main physical channels for test

« PRACH  (Physical Random Access Channel)
— Uplink common channel
— Sends RACH for control information and user data (low rate)

Preamble Preamble| ... Preamble Message part
«—> «—>
4096 chips

10 ms (one radio frame)

Preamble Preamble| ... ... Preamble Message part
«—> < - >
4096 chips 20 ms (two radio frames)

 PCPCH (Physical Common Packet Channel)
— Uplink common channel
— Sends CPCH for user packet data (high rate)

Pi Pj
P1 Message Part

- < > < >
4096 chips 0 or 8 slots N*10 msec

[ Access Preamble I Control Part

I Collision Detection [  Data part

Preamble

. \ o Slide 64 =
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Real-time generation of Downlink physical channel

» P-CCPCH (CH1~3) -
— BCH transport channel mapping PhCH E-:m-%
— SCH TSDT: On, Off | et : TrCH Edit
e TSDT

— Time Switched TX Diversity
— Open loop mode
— Switching TX antenna (SCH) per slot

» CPICH (CH1~3)
— Antenna: 1,2
« For TX diversity
e STTD encoding (Antenna: 2)

« STTD
— Space Time Block Coding Based Transmit
Antenna Diversity Data (CH4)  Clook/Trig  PWR CONT
— Open loop mode
— Controlling Symbol patterns on antenna2 side

» DPCH (CH4)
— DCH transport channel mapping
— Slot format: #0 to #15
— TPC: TPC command of 4 frames (60 slots)
cycle
« TPC

— Transmit Power Control

— Closed loop power control
* Inner loop power control
Controlling to equalize with target SIR
* Quter loop power control
Correcting taraet SIR to equalize with target Data (CH4)  Clock/Trig = PWR CONT Ref. Clock

BER/BLER Slide 65
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Real-time generation of Uplink physical

» DPCCH (CH1~3)
— Slot format: #0, #2, #5
— TPC: TPC command of 4 frames (60 slots)
cycle
« TPC
— Transmit Power Control
— Closed loop power control
* Inner loop power control
Controlling to equalize with target SIR
* Quter loop power control
Correcting target SIR to equalize with target
BER/BLER
» DPDCH (CH4)

— DCH transport channel mapping

Discover What's Possible™ Slide 66

MG3681A-E-I-1

1 channel

[ata (CH4)

Clock/Trig

channel

FPhCH Edit

: UL-DPCCH

Return

PLR CONT

: UL-DPDCH

TrCH Edit

Return

PWR CONT Ref. Clock [/Q Input
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Real-time generation of Downlink transport channel

» BCH (P-CCPCH data)
— 3GPP TS 25.944

Transport block size 246
CRC 16 bits
Coding CC, coding rate = 1/2
TTI 20 ms
The number of codes 1
256

» DCH (DPCH data)

— 3GPP TS 25.101
TrCH1 TrCH2

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Convolution Coding Convolution Coding
Coding Rate
Rate Matching attribute 256 256
Size of CRC 16 12
Position of TrCH in radio frame fixed fixed
A
Information data 244 Information data 100
CRCI6 CROY:
CRC detection 244 CRC detection 100
Tails Tails
Tail bit discard 260 7 Tail bit discard
Viterbi decoding R=1/3 804 Viterbi decoding R=1/3 360
Rate matching 686 Rate matching 308
1st interleaving 686 1st interleaving 308 [
L
#1 343 | #2 343 [ #1 343 | #2 343 | [ ®7i]# r
Radio Frame / C
Segmentation l
Tr
343 7 343 77 343 77 343
2nd interleaving L
oot 7 420 7 420 7 420 7 420 | E
o HQ HQ (@[]
28 2 2828 28 eees 2828 28 eees 2828 28 eees 28
wpsopcH L1 ttt ttt t
(ncluding Trcl by [OT LT [0l L] oo JWJOJ L] oo JuJolLi] - Ji4]
O T S ——_
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3

— BER, BLER
 Generating the error
e 010 10 %, 0.1 % resolution

. , I Slide 67 H
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Real-time generation of Uplink transport channel

» DCH (DPDCH data)

— 3GPP TS 25.101
TrCH1 TrCH2

TrCH Edit

Parameters DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Convolution Coding Convolution Coding
Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
DTCH DCCH
Information data 244 Information data 100
CRC16. CRCL
CRC attachment 244 CRC attachment 100 7
Tailg Tailg
Tail bit attachment 260 | Tail bit attachment 112 7]
Conv. Coding R=1/3 804 Conv. Coding R=1/3 360

1st interleaving 804 1st interleavi 360

Radio Frame Segmentation 202 402 | Rate matching
Rate matching SMU#1 490 ] SMU#2 490 i SMU#1 490 SMU#2 490 SMU#].’ SMU#2| :SMU#S “m
/ '

J N el

490 2107 490 [ 110 490 [110 ] 490 [110]
2nd interleaving i :

600 [ 600 600 ] 600 |
60kbps DPDCH [ | | | ]
15kbps DPCCH [ | | | ]

4+ Ppt———p
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3

— BER, BLER
» Generating the error
¢ 0t0 10 %, 0.1 % resolution
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Power control function

Operation check of closed loop power control is performable.
* The slot power of each channel is programmable up to 64 slot cycle by
editing on display.
»  Editing the slot power for each channel of CH4~12
— -40to 0 dB (reference: channel power), 1 dB resolution
« The slot power of each channel is controlled up/down by external
control trigger input.

» Controlling the slot power of specified channel among CH4~12
— Up&Downinl,2or3dB

‘rogram Edit

e.g.) TPC bit
[ ]
v
External

control trigger
TTL

Discover What's Possible™
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AWGN mixing

Single unit is performable dynamic range test of BS receiver.
* Mixing AWGN to Uplink wanted signal
— AWGN: Additive White Gaussian Noise
* High-accuracy and high-stability C/N
» -30to -20 dB, 0.2 dB resolution
-19.9to -8 dB, 0.1 dB resolution
o Selecting AWGN bandwidth

» 1.5x 3.84MHz(Chip rate) =
Freq.  1922.500 000 00 vz [ 2x 3.84MHz(Chip rate) =

70 . 70 dBm  Mem. —— —

: [Int]

5.76 MHz
7.68 MHz

Slid
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Auxiliary signal Input

»  Front panel

Data (CH4)
» Symbol data
Clock/Trig
» Synchronization of external frame clock

» Frame trigger or start trigger is selectable
— Used at BS receiver test

PWR CONT

» Refer to “Power Control Function” on previous pages
Ref. Clock

» Synchronization of external baseband reference clock

o 1x, 2%, 4x chip rate is selectable
— Used at start trigger
External reference clock input on rear panel (10/13MHz) is also available

Data (CH4) Clock Trig FlLJE CONT Ref. Clock [0 Trput

Slide 71
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» Rear panel

— Data (A),(B),

Auxiliary signal

Code 1/Q (A),(B)

» Data & code of CH1~12 are selectable

Data: The data before spreading(Symbol) or
after spreading(Chip) is selectable

At CH1~3
(A) Data & code of P-CCPCH and P-SCH
(B) Data & code of P-CCPCH and S-SCH

— Reference Clock

» Baseband reference clock
1x, 2x, 4x, 8x chip rate is selectable

Symbol Clock, Data Clock

Symbol Clock

Data Clock

Diata {Down link)

Data (Up link)

Frame Clock —l
Slot Clock [—l
10415 ms N
)
Slot Timing  Slot #14 Slot #0 Slot #1 X Slat #2 X:
— /MU outIvuLNy Uit udia O bUuUL Ut urianil |9|S

except CH1~3

Discover What's Possible™
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Digital Input/Output

AUK 1

Digital Input/Output

Al 1

t Gate (CH4)

C4:Burst Gate (CHS)

D2:

Return

put
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MX368141A HSDPA 1Qproducer™

« MX368141A HSDPA IQproducer™ is the PC application software that generates
3GPP HSDPA compliant signal patterns outputted from MG3681A Digital
Modulation Signal Generator.

« MG3681A Digital Modulation Signal Generator that has MU368040A CDMA
MODULATION UNIT and MX368041B W-CDMA Software is required for the use
of generated signal patterns.

«  Since multiple pattern files that are generated can be downloaded into MG3681A
mainframe, users can switch over signal patterns easily by selecting them.

Download

Memory card

MG3681A
MX368141A Digital Modulation Signal Generator
HSDPA 1Qproducer™ + MU368040A

CDMA Modulation Unit
+ MX368041B
W-CDMA Software

Discover What's Possible™ M G;:f A7-3|;-I- 1 /I n ri tsu




Easy to generate signal patterns with the setting file included

o With the MX368141A HSDPA IQproducer™, users can generate signal patterns by
editing a setting file (csv format) that determines HSDPA-system signal patterns
with Excel program and converting the edited setting file.

*  With the setting file of standard signal patterns (Fixed Reference Channel*) included
in the software, users can generate signal patterns easily only by editing the
parameter they wish to change.

MX368141A HSDPA 1Qproducer™ MX368141A HSDPA 1Qproducer™
setting file edit screen setting file convert screen

Slide 74
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Operating environment

Personal computer

« OS: Windows 2000/XP

« CPU: Pentium 300MHz or faster

 Memory size:>128MB

« HDD: Occupation<200MB

* Display: 800x600 pixels or more

* Peripheral equipment :
It be possible to read CD-R.

It be possible to save in Compact-Flash (PC card adapter
IS required for download to MG3681A)

Slide 75
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Comparison of MX368141A HSDPA IQproducer and
MX368041A-11 HSDPA signal pattern

The functional difference about HSDPA

Model MG3681A MG3681A
- Baseband - MU368040A - MU368040A
- Software - MX368041A/B - MX368041A/B
- HSDPA application software - MX368141A - MX368041A/B-11
Type of software IQproducer Signal pattern
* Change of a parameter is * Change of a parameter is
possible. impossible.
Component test for Down-Link [No Yes
of HSDPA (Supports test model 5)
Component test for Up-Link of |Yes No
HSDPA (Supports HS-DPCCH)
Supports HSDPA channels HS-PDSCH HS-PDSCH
HS-SCCH HS-SCCH
HS-DPCCH

MX368141A can change a parameter and supports HS-DPCCH of HSDPA Uplink.
MX368040A-11 support *"Test Model 5 of the component test of HSDPA Downlink.

Slide 76
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MX368042A 1S-95 Device Test Software
ne. @

* Forward/Reverse cdmaOne test signals for 1S-95A/B(3GPP2 C.S0002
RC1 & 2) standard can be outputted by installing the MX368042A 1S-
95 Device Test Software in the MU368040A CDMA Modulation Unit.

* In R&D/production process of components, base stations (BS) and
mobile stations (MS), the functions to support various applications are
provided as the signal source for components and the interfering signal
source for receiver test.

freq.  887.650 000 00 [ lrreq.  842.650 000 00 1
Level 0.00 e tem. === [ fLevel 0.00 d&n Mem. ——

"'SEPP2'

Output Lewvel

[RP TTTTTT
4] Traffic, On . -18.3 e Set 1, FullRate

[/1 Input

H ' . ™ Slide 77 -
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Generation of test signal format

e Test Mode 1 & 2 signals in 1S-97A/B(3GPP2 C.S0010 RC1 & 2) test

specifications can be simply set without setting complicated parameters

of 1S-95A/B(3GPP2 C.S0002 RC1 & 2).
A caution
» Channel coding is not supported
(FER Frame Error Rate test is not performable)

Table 6.5.2-1. Base Station Test Model, Nominal for Main Path

Number of | Fraction of Fraction of
Channel Type Channels | Power (linear) | Power (dB) | Commen: t
Forward Pilot 1 (.2000 7.0 Code channel Wy,
1 0.0471 13.3 Code channel Wa,%% ;
1 1/8 e

Paging 1 0.1882 7.3 Code channel W
full rate onl

Traffic G 0.09412 10.3 Variable code channel
assig) =nts; full r;
mily

* DSP stores the 1/Q mapping data of 98304 chip (4 frames) /4x over
sampling in Waveform data Memory according to the parameter set on

display.
DSP functional block diagram
Forsard
|'.'ufalshCode| | Gain |
L 4
RA??;”;‘-TE :{} I o H Adder | | | Short Code }]

- |
b "1 Il Ciipsing |— B’::"d 4|| Il Clipping |—m |,

[+

Reverss CPSK Clipgping
oL # (2 Clicging — Bij:‘”” —|||o| Clicging | |

l
Q
Burst
DOPEK
Slide 78
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Generation of test signal format

Simple editing on display
Support various test cases Freq. 887 .650 000 00 MHz

Channel Type| Walsh Code Function O OO
- - =0 e = e —
Pilot [} Symbol Data is "0". |_':' Wiz ] . '-_1E:'||| [ ]':'“l .
Syne 32 Sy ata andom.
Svir 8 ksps
Paging 17 Sy
Syr *
Traflic B3l 331063 Sy Code Power
Syr
Se
%,

5.
tings of Data Rate and Rate Set are enabled.
ctting PCB 1o On allows PCB bit o be inserted,

Forward

» Multiple channels
— 1to 64

» Per Walsh code (0 to 63)
— On, Off, OCNS

— Code Domain Power
e -40to 0 dB, 0.1 dB resolution

» Traffic channels Freq. o42.650 000 00 mHz

— Rate set Level 0.00 v Men. ——
- 1(RC1), 2 (RC2)

[P TTTTTT
4] Traffic. On e Set 1. FullRate

— Data rate [on 3
« Full, Half, Quarter, Eighth L UER) Lok
96,48, 24 ,1.2 kbps (Rate set 1) -affic, Data Rate : FullRate Output Level  ©.00dBm
144, 72, 3.6 , 1.8 kbps (Rate set 2)
Reverse
— Data rate
 Full, Half, Quarter, Eighth
9.6, 48, 24 , 1.2 kbps (Ratesetl) I

_ ) . Slide 79 i
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Peak Clipping of test signal

887 .650 000 00 rHz

0.00 @y 1+

[ ]
» Limiting the peak level of 1/Q
Forward T
|'."u'alsh CDdEl | Gain | 2 Filte Af
B | . GcER
L 4
Random Data uf' "\
~ | Shart Code
PCE W il l l Adder
= | \—i]w '
I
L "1 BET:”:“ Il Clipping .
|43
Reverse OPSK Clipping
o 101 Clipping See S iy (0l Ciopng
i o
Randarmizar I - /7 ~
e - ~
r- 0aPSK PR =~ -
Effective value of |
/7 ~
| 4 N
o Effective value of | ‘
4 Effective value of O ° ./’ﬁ b
% ’_’ o . Effective value of O o e
J. .l : . Effective value of 1+jQ
) .
[ ] e s
Clipping valug when -.'c Ci I h
o nf 5 3 - NP pIng value when
. ° zp.llénq.\ of 1] and Q] are Clipping value when . sellu[n_q % 1+ is 6 B
[ ] [ ] settings of ||| and |Q| are
L] ® 6dE y
¢ ‘% - -
Clipping direction AT PP
e /inritsu
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Peak Clipping of test signal

Clipping before FIR filtering
» ACLR of output signals is not deteriorated because of no distortion
caused by clipping.
— Extreme clipping deteriorates waveform quality.
» FIR filtering may cause the peak exceeding limited level. Large peak is
caused especially at few multiplex number.

Clipping after FIR filtering

» Clipping causes distortion and deteriorates the ACLR of output signals.

Scalar clipping

» Limiting | or Q amplitude level
Vector clipping

» Limiting RMS V(12+Q?) level

Discover What's Possible™ M G;:f A?é-l- 1 /I n ri tsu



Peak Clipping Monitor of test signal

Freq.  387.690 000 00 tHz

“Clipping” is indicated when vector el 0.00 egi

amplitude is attenuated by Clipping e '
» Selectable “Clipping Monitor”

= —

[RP TITTTT
8

Traffic. On e Set 1. FullRate

Chec!«ng Attenuated time and vector o 887.650 000 00 1 ‘
amplitude
» Clipped Time Rate Level O R OO dBm  Mem. = —

— Percentage of attenuated sampling point

» Clipped Max Ratio
— Attenuation percentage of max. vector

amplitude
* 100% indicates the vector amplitude without
attenuation

Slide 82
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Auxiliary signal Output

Rear Panel

» Rear panel sital Cutput : 2. Tining
— Reference Clock

» Baseband reference clock
— Chip rate

— Timing Clock
» 20ms, 26.7ms, 80ms, 2sec is selectable

Return

LT
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MX368011A PDC Software ARIB

*  Downlink/Uplink PDC test signals (TCH, VOX) for RCR STD-27
standard can be outputted by installing the MX368011A PDC Software
in the MU368010A TDMA Modulation Unit.

* In R&D/production process of components, base stations (BS) and
mobile stations (MS), the functions to support various applications are
provided as the signal source for components, the wanted signal source
and the interfering signal source for receiver test.

Jigital Mod

Freq.  800.000 00O 00 rHz . 800.000 000 00 1
Lewel 5.00 dBn Mem. ——— M evel 5.00 B Mem. ———

rmal

I/Q Mod.: [Int]  Pulse Mod.: [Int]

--.._:::::::::_...- )0l C
I _ S Full rate _ - _ B Half rate
ok Burst Gate  Burst Trig  Da sk Jata Sy Clock  Burst Gat Lock

_ ) . Slide 84 i
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Emulation of MG3670 series

MG3670 series/MG3660A
e MGO0301C n/4DQPSK Modulation Unit
e MGO0303B Burst Function Unit

Equal functions
» Display
* Remote control

800.000 000 00 1z
5 . OO cdBm  Mem. —— —

Normal

: [On ] 50 Mod.: [Intl  Pulse Mod.: [Intl

Syirbol Clock  Burst Gate Burst Tria Data Clock 10 Triput

_ , o Slide 85 i
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Real-time generation of test signal format

‘atternEdit

Freq.  300.000 000 OO 1z

Simple editing on display el 5.00 Bn rem. ———
Support various test cases
»  Full rate/Half rate e s
» Slot On/Off :_ .
» Parameter TR OO T
PRBS data of TCH
» Continuous in the same slot
» Phase is shifted per slot
— When invalid slot is received, PRBS data . 800 .000 000 00 H
becomes discontinuous and detectable by
BER test eyl 5.00 &Bn  Mem. ———
Slot 0 Slat 1 Slot 2 Slot 0 Slot 1
D(JTEH| TCH|X|TEH|__|'I;C_I—1I-|;( |TCH| |TCH|:<|TCH| TET)S;[EI—_IJ_‘I’T{-IJ}\_/:
|: TCH S | HT_CH _____ | TCH‘ = |
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Real-time generation of test signal format

Vox(Voice Operated Transmission)

» Controlling to transmit voice signal in voice
period and not to transmit voice signal in
voiceless period for power saving of MS.

Slotd Slat 1 Slot2 Slotd Slot1
i iy LYy 1 Ty
4 WO 5 WO » £ WK £ WOK { WO )

Interfering signal for receiver test

Discover What's Possible™
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Freq.

‘atternEdit

800.000 000 00 rHz
5 . OO dBm  Mem. —— —

800.000 000 00 1z [
5 . OO cdBm Mem. —— —

: [0n 1 LAG Mod.: [Imt]  Pulse

Burst Gate Burst Trig Data ke /2 [hput

/inritsu



Pattern memory (MU368010A internal memory)

e Parameter settings up to 100 types on Pattern Edit screen can be saved.

« Title up to 8 characters can be inputted for easy confirmation.
» Saved parameter setting window

MNo:Title

Delete ALL

Return

Burst Trig Data Clock LAY Tt Data Symbol Clock  Burst Gate Burst Trig  Data Clock 1A Trput
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MG3681A-E-I-1 /lnritsu

Discover What's Possible™



External data input

n/ADQPSK modulation signal of arbitrary frame format can be outputted
by utilizing the pulse pattern generator.

LN

Data

Symbol Clock

Burst Gate

Data Clock

Pulse Pattern Generator

Symbal Clock

Burst Gate

]

¢ [PN Clook]

Symbal 0 Symbol 1
i

Xy

XTUX){,XY.

il

i

]

s

Symboal n
e EE—

x X, X Y,

L

il

)

Discover What's Possible™
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Auxiliary signal Input

»  Front panel
— Data, Symbol Clock, Burst Gate, Data Clock
» Refer to “External Data Input” on previous pages
— Burst Trig

 Synchronization of external burst trigger
— Used at BS receiver test

External trigger H |_| H
input signal
1 '
1 1
————— e
I T
System burst period —)-{ 1
Burst wave output L/ N, i/ N

s
—

Data Sumbol Cloclk  Burst Gate Burst Trig Data Clock [ ITrput

Slide 90
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Auxiliary signal Output

» Rear panel — Burst Trigger
— Data. Data Clock Symbol Clock — Full/Half rate: 20 / 40 ms clock

s e ininininining
weows [[[JUTUUUTUUTULUL

Symbol

A
A

Data Output Kol Yof X ¥o | Xaf Yo | Xaf s | Xe|Ye | % Ya

— Pattern Sync
* PN Clock, PN Gate, RF Gate is selectable

— at Burst On
[ Frame »
Slotd Slat1 Slat2 Slotd

Data Qutput

TCH TCH TCH | | TCH |D TCH TCH

ewceec__|IIMIILIONI L
1} L
[} 1
E i
PN Gate ___ | |_| L L Data Output Ramp TCH, VOX, DATA Ramp
Frame — Up PNS. PN15 Down
Slotd Slot1 Slot2 Slotd
RF Output _< >n< Y Data Clock ||||||| |||||||||||||||||||||||||||||||||||||||||||||
mn n
f f
RF Gate _| Pattern Sync Output
Control signal of internal pulse modulator
Burst Gate LTI
rf———— Frame ———————3
rame PN Gate \.
Sloto Slot1 Slot2 Sloto Slot1 N, Y N,
/ \ \ \
Data Output —§ i T le»!  Time delay exists.
i i
! i RF Gate , |
Burst Gate J J
Output RF Qutput
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MX368012A GSM Device Test Software

« Downlink/Uplink GSM test signals (NB Normal Burst | AR Access Burst) for
3GPP TS (GSM) 05.01 standard can be outputted by installing the
MX368012A GSM Device Test Software in the MU368010A TDMA
Modulation Unit.

* In R&D/production process of components, base stations (BS) and
mobile stations (MS), the functions to support various applications are
provided as the signal source for components and the interfering signal
source for receiver test.

Freq.  300.000 000 0O tHz freq.  900.000 000 00 iz
Level 5.00 dBn  Mem. —— S0 O T —

rmal

GLOBAL SYSTEM FOR
MOBILE COMMUNICATIONS

: [On ] [/ Mod.: [Int]l  Pulse Mod.: [Int] %) A : [On ] /0 Mod.: [Int]l  Pulse Mod.: [Intl]

lata Sy ik ik Tl lata S0 Clo | [/
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Emulation of MG3670 series

MG3670 series/MG3660A
« MG0302A GMSK Modulation Unit
e MGO0303B Burst Function Unit

Equal functions
» Display
* Remote control

Freq.  900.000 000 00 1z

Additional function level  5.00 cBn  Mem. ——
® RAC H fo r m at Marma 1
i : [On ] 179 Mod.: [kt Pulse Mod.: [lntl

» Access Burst

Symbol Clock Burst Gate  Burst Trig  Data Clock [AQ Input

_ ) . Slide 93 i
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Real-time generation of test signal format

Simple editing on display
Support various test cases
» Slot On/Off
» Slot level
— -20to 0 dB, 0.1 dB resolution

» Differential Encode
« Differential encoding in 3GPP TS (GSM)
05.04

» Parameter

PRBS data of E(Encrypted bits)

» Continuous in the same slot

» Phase is shifted per slot
— When invalid slot is received, PRBS data
becomes discontinuous and detectable by

BER test
Slot 0 Slot4 Sloto Slot4
eI e
|, E | E E | E

Discover What's Possible™ Slide 94
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900.000 000 QOO0 rHz
5 . OO dBm  Mem. —— —

Freq.
Level

[ARsiame] : [HORMAL] Slo

¢k Burst Gate Burst Trig  Data Clock

900.000 000 00
5.00 cen rem. ———

: RACH

Freq.

Lewel

FFFFFFFFFFFFFFH

urst Gate  Burst Trig  Data

‘atternEdit




Real-time generation of test signal format

Jigital IMod

Freq.  300.000 000 00 mMyz
* Interfering signal for receiver test Cevel 5.00 et ———

Data Synbol Clock Burst Gate  Burst Trig  Data Clock

_ , o Slide 95 i
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Channel coding of test signal format

,& Caution

» 3GPP TS (GSM) 05.03 Channel Coding is not supported.

— Traffic Channels (TCH)

* TCH/FS (Speech channel at full rate)

* TCH/EFS (Speech channel at enhanced full rate)
— Control Channels

* SACCH (Slow associated control channel)

* RACH (Random access channel)
— Packet Switched Channels

e PDTCH (Packet data traffic channel)

»  Multiframe format is not supported.

@|T(T(T|T|T|T|T|T|T|T|T|T|A|T|T|T|T|T|T|T|T|T|T|T|T]|-

26 frames = 120 ms

@ | Tt Tt [Tt [Tt |T|t|T|t|A] T t|]T|t|Tlt|T|t|T|t] T|t]a

(a) case of one full rate TCH (b) case of two half rate TCHs
T, t: TDMA frame for TCH -: idle TDMA frame A, a: TDMA frame for SACCH/T
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Time slot configuration In 3GPP TS 05.01

1 hyperframe = 2 048 superframes = 2 715 648 TDMA frames (3 h 28 mn 53 s 760 ms)

< >
S 0 0 - 75 207 L) L2
< I superframe = 1 326 TDMA frames (6,12 s) S
,// (= 51 (26-frame) multiframes or 26 (51-frame) multiframes)-.________
O I 2 T 728 I I )
0~y 1 rF 24 | 25
0" ...~'~~._ —"“‘ -..~~'~.
" 1 (26-frame) multiframe = 26 TDMA frames (120 ms) > 1 (51-frame) multiframe = 51 TDMA frames (3060/13 ms)
151 N 3 1 O P EX) P71 P [l [ea] _____[ae[ar]as[ao]5o]

1 TDMA frame = 8 time slots (120/26 or 4,615 )

-

- -

- -

- LL LT
LT

NOTE: GMSK modulation: one symbol is one bit e """ 1 time slot = 156,25 symbol durations (15/26 or 0,577 mg) =~ ~========u-. ——
8PSK modulation: one symbol is three bits <= - —
(1 symbol duration = 48/13 or 3,69 ps)
(TB: Tail bits - GP: Guard period)
Normal burst (NB) TH Encrypted bits Training sequence Encrypted bits | GP |
The number shown are in symbols 3 58 26 58 318,25 }
. T Fixed bits ire{ P |
Frequency correction burst (FB) SB! 142 13 8_2_51
L 75 Encrypted bits Synchronization sequence Encrypted bits 8| GP |
Synchronization burst (SB) 3 ygg 4 64 a ygg 3|8 25 |
TB | Synchronizati E ted bit TB _________EP_ __________ 1
Access burst (AB) A ync ron|z4a1 ion sequence ncrypsz its A o I
————————————————————— -
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Pattern memory (MU368010A internal memory)

e Parameter settings up to 100 types on Pattern Edit screen can be saved.
« Title up to 8 characters can be inputted for easy confirmation.

B: TCH ALL [
1: .

Mo:Title

Burst Trig

Data Clock

» Saved parameter setting window

Slot Lewvel : — 0.8dB

Delete ALL

Return

[AQ Input Clock ate Ja slele [/ Input
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External data input

GMSK modulation signal of arbitrary frame format can be outputted by

utilizing the pulse pattern generator.

s

Data

aunl

Burst Gate || Data Clock

Pulse Pattern Generator

Base B

: [Risel
¢ [PN Clook]

! Symiool 0 | Symbal 1 Symooln
|( ){( : (—)|
Crala x;. ll:'r‘| x J{n
Dl Clack
Burst Gats /
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Auxiliary signal Input

»  Front panel

— Data, Burst Gate, Data Clock

» Refer to “External Data Input” on previous pages
— Symbol Clock

« Same as Data Clock
— Burst Trig

 Synchronization of external burst trigger
— Used at BS receiver test

External trigger H |_| H
input signal
1 '
1 1
————— e
I T
System burst period —)-{ 1
Burst wave output L/ N, i/ N

s
—

Data Svibol Clock Burst Gate Burst Trig Data Clock [/ Input
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Auxiliary signal Output

» Rear panel
- Data, Data CIOCk i el Informat ion

— Symbol Clock is the same as Data Clock

oo [|[JUTUTUUUTUUUTUUT

Data Output Dy| Dy | D2 | Dy | Dy | Dg | Dg | Dy | Dg | Dy

1 Output

Digital Input/Output Cl:
C3:

ALK 1 Dl.f
— Pattern Sync i
* PN Clock, PN Gate, RF Gate is selectable

— at Burst On

'
— Frame F o

'
[

Slot0 Slotl

i Slot Slot7 !

1 1
oo XL X D—#— XX .
encose [N WILmm. 61 7 Return
PN Gale J_U_| [_U_I_ Burst Gate Burst Trig Data /0 [nput

e Frame
| Slot0 Stot1 SloA7

Slotd Ramp E PN Ramp

A >i( X _( >E( >_ Data Output Up Down
1 I

Control signal of internal pulse modulator

— Burst Gate

Pattern Sync Qutput

PN Clock | | | | | |

- Frame S =
Slotd Slot1 Sl 7 Slo0
DATA
X X — (
1 1
H 1 I PN Gate “
i N 1 ! N, a
Burst Gale | i ! N\ N N
I \ \
!
L |_| J— [ Accompanied by delay time

RF Gate | |

- Burst Trigger RF Qutput
— 4.615 ms clock

Slide 101

MG3681A-E-I-1 /lnritsu

Discover What's Possible™



MX368031A Device Test Signal Generation Software

The test signals for worldwide main communications systems can be outputted by installing the
MX368031A Device Test Signal Generation Software in the MU368030A Universal Modulation
Unit.

In production process of components, the function is provided as the signal source for components.
In production process of CDMAZ2000 1X BS, the function is provided as the wanted signal source
for receiver test.

In R&D/production process of CDMA2000 1X MS, CDMA2000 1XEV-DO AN Access Network gnd AT
Access Terminal ' the function is provided as the interfering signal source for receiver test.

rreq. 3000.000 000 00 [ JFres. 3000.000 000 QO 13
5.00 cBm  Mem. ——— e |, 5.00 dBm  Mem. =~

lase d : [On 1 I/ Mod. @ [Int] Pulse Mod. - taseband @ [On I/ Mod. @ [Int] Pulse Mod. -

: (I
: [ 0:G5M_EDGE ]

Trigger Delay : L

Ref. Clock [/1 Input

. , I Slide 102 i
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Support of test signal format

« Just to select the signal patterns saved in large-capacity
waveform memory without setting complicated parameters
of communication systems! Simple operation

e High-speed change among TDMA 5 signal patterns and

CDMAZ2000 10 signal patterns <1 sec
» TDMA: GSM/EDGE (2), PDC, 1S-136, PHS
» CDMA2000:  CDMAZ2000 1X (5), 1XEV-DO (4)
e Quick support is provided by updating the signal pattern

files saved from PC memory card to internal memory.

— 1Q signal pattern file is downloaded to MG3681A via PC memory card
(CompactFlash).
* The I/Q mapping data of over sampling is stored in Waveform data Memory.
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Signal patterns

TDMA Modulation Modulation data, Parameter
Frame coding -not supported
»  GSM/EDGE: 8PSK PN9 cont. modulation, Linearized Gaussian, 270.833ksps
GMSK PN9 cont. modulation, Gaussian (Bbt: 0.3), 270.833ksps
» PDC: t/4ADQPSK PN9 cont. modulation, Root Nyquist (a.: 0.5), 21ksps
»  NADC(I1S-136): n/ADQPSK PN9 cont. modulation, Root Nyquist (o.: 0.35), 24.3ksps
»  PHS: n/ADQPSK PN9 cont. modulation, Root Nyquist (a: 0.5), 192ksps
CDMAZ2000 1X
» Reverse:  Channel coding -supported (Utilizable for FER test of BS)
— RC1: BPSK—0QPSK Traffic(TCH)
- RC3(2): BPSK—HPSK Fundamental(FCH) + Pilot(PICH)
— RC3(2): BPSK—HPSK Fundamental(FCH) + Supplemental(SCH) + Pilot(PICH)
- RC3(3): BPSK—HPSK Dedicated Control(DCCH) + Pilot(PICH)
»  Forward:  Channel coding -not supported
- RC1-2: BPSK—QPSK Pilot(PICH) + SYNC + Paging(PCH) + Traffic(TCH)x6
— RC3-5: BPSK/QPSK—QPSK  Pilot(PICH) + SYNC + Paging(PCH) + Traffic(TCH)x6

CDMAZ2000 1xEV-DO
Channel coding -not supported

»  Forward:
— Active Slot: BPSK/16QAM—QPSK Pilot(PICH) + MAC + Data
— Idle Slot: BPSK—QPSK Pilot(PICH) + MAC
»  Reverse: BPSK—HPSK Pilot(PICH) + DRC + ACK + Data
— 9.6 kbps: DRCChannelGain 3 dB, ACKChannelGain 3 dB, DataChannelGain 3.75 dB
— 153.6 kbps: DRCChannelGain 3 dB, ACKChannelGain 3 dB, DataChannelGain 18.5 dB
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PDC, GSM, PHS Identical signal patterns

MX368031A
» PDC

[/ : [Int] P

H ]
Il 2 :Pi/4DOPSK_POC

: [Int]

G

: ]
: [IHESyEEE ]

»
[Int] P

DC

[Imt]

Pu

Slide 105
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CDMAZ2000 1X Identical signal patterns

MX368031A

» CDMAZ2000 1X
— Forward RC1-2

: [On ] 159 Mod. @ [Int] Pulse Mod. : [Intl

: [DTSGE ]
N 1 <RTTrcl-2 FLD )

Trigger Delay [

»  MX368042A (1S-95)

[On 1 I [t ]
HIN ] < —Co )
1

[RF TTTTTT
5] FPilot ., On [ Set 1, FullRate
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CDMA2000 1XEV-DO Identical signal patterns

MX368031A

» CDMAZ2000 1xEV-DO » MX368033A (1XEV-DO)
— Forward Active Slot

I : [Int] P : [0n 1 Lt [Int] Pu

: D

: 5 ] : [L=EV-D0 1
B | ;[ EY-DO_FLID 1 Y < :FLD_2457.6_1 I

— Forward Idle Slot

I ] I8 : [Int] P : [On 1 i : [Int]

H ]
B < : [ EY-DO_FLD_Id1el]

[Int] P . ; : [0n : [Int]

: [DTSE

: 3 ] !
B S : [ EYV-D0_RYS_3. Gkl L

]
|1 :RVS_3.6kbps 1

HE LV : [Int] Pu

! 1]
B 0 RS _153 . 6kbos
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Auxiliary signal Input

» Front panel
— Trigger
 Available at CDMAZ2000 1X Reverse signal
 Synchronization of external frame clock

» Frame trigger or start trigger is selectable
— Used at BS receiver test

— Ref. Clock
 Available at CDMAZ2000 signal
 Synchronization of external baseband reference clock

 8x chip rate (8x 1228.4 kcps = 9830.4 kHz)
— Used at start trigger
External reference clock input on rear panel (10/13MHz) is also available

Eef. Cloclk [/ Trput
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Auxiliary signal

Fear Fanel Information

BNC
» Rear panel Digital Output
— RF Gate
— 1xEV-DO Idle slot (Burst) Digital Input/Outy
MAC Pilot MAC MAC Pilot MAC
64 a6 64 64 96 6 pP— ~
Chips | Chips | Chips Chips | Chips | Chips ALK 1
ldle Slot

Control signal of internal pulse modulator
— Sampling Clock
* Available at CDMAZ2000 signal

» Baseband reference clock
— 8x Ch|p rate - gger Re /6 Input
(8x 1228.4 keps = 9830.4 kHz)

Returt

_ , o Slide 109 i
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Auxiliary signal Output

i< 80 ms =E
54— 20ms —>i i
» Rear panel Sequence j | 1
— Frame Trigger, Sequence Pulse ™ : ; < ,
—  CDMA2000 1X = | L
Frame

Trigger J Id H Ve H (§ (e

A 7 P L—§) :

| )
| ]
| )
| ]
| ]
| ]
| |,

RF Output | f
| |
T T
| ]
| ]
|

Output timing
at start of
PNOfix

— 1xEV-DO (Active/ldle) — 1XEV-DO Reverse

26 67Tms

.’.‘.I‘Ji::-l-: » -
77
Frame -I -| |-| F.l':i:m- -|
Trigger rid Ve (; | | s Trigger ] V%
T 27 27 2. 5_ 77

;

[ Dhy
\ — / \ o /
rt of at start of
vifix

Slide 110

MG3681A-E-I-1 /I"ritsu

Discover What's Possible™



MX368033A CDMAZ2000 1xEV-DO Signal Generatlon
Software @ nnnnnnnnnnn

* Forward/Reverse CDMA2000 1XEV-DO test signals for 3GPP2 C.S0024
standard can be outputted by installing the MX368033A CDMAZ2000
1XEV-DO Signal Generation Software in the MU368030A Universal

Modulation Unit.

* In R&D/production process of components, AN Access Network gnd AT Access
Terminal ‘the functions to support various applications are provided as the
signal source for components and the wanted signal source for receiver test.

freq.  900.000 000 00 e[ |Fres.  900.000 000 00 114
Level —  3.00 dBn Mewm. ——— Level — 3.00 aen  Mem. ——

A2 Mod. @ [Int] Pulse I it : [0n /0 Mod. @ [Int] Puls

gt <Ev-00 |
: [ 9:FD_38.4_16_R ]

Step
[Int 1 Trigger Delay : L Cursor | I

[Int 1
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Support of test signal format

Receiver test (PER PacketError Rate) for 3GPP2 C.S0032 (Sector) and
C.S0033 (AT) test specifications is performable due to the Coding
format (Frame/Slot structuring, CRC addition, turbo coding,
Interleave) based on 3GPP2 C.S50024.

Just to select the signal patterns saved in large-capacity
waveform memory without setting complicated parameters of
3GPP2!  Simple operation

High-speed change among Forward 13 data rate signal patterns
(with Idle Slot) and Reverse 5 data rate signal patterns <1 sec
Supporting multi-carrier up to 8x

Quick support is provided by updating the signal pattern files

saved from PC memory card to internal memory.
— 1Q signal pattern file is downloaded to MG3681A via PC memory card

(CompactFlash).

* The 1/Q mapping data of 8x over sampling is stored in Waveform data Memory.
— 16x over sampling at multi-carrier
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Signal patterns

12 patterns

Data

|kbps)

Number of Values per Physical Layer Packet

Slots

Bits

Code

Modulation
Type

TDM Chips
(Preamble,
Pilot,
MAC,
Data)

38.4

16

1.024

QPSK

1,024

3,072

4,006
24,576

76.8

1.024

QPSK

512
1,536
2,048
12,288

153.0

QPSK

256
768
1,024
6,144

307.2

1.029

QPSK

128

384

512
3,072

614.4

1,024

QPSK

64
192
256

1.536

307.2

2,048

/3

QPSK

128
768
1,024
6,272

614.4

2,048

QPSK

64
384
512

3,136

1,228.8

2,048

1/3

QOPSK

64
192
256
1.530

921.6

(=

8-PSK

G4
384
512

3,130

1,843.2

3,072

8-PSK

64

192
256
1,536

1,228.8

b2

4,096

16-QAM

64
384
512

3,136

 Forward (13 patterns)
1/2 Slot 1/2 Slot
1,024 Chips 1,024 Chips hal
Data MAC Filot MAC Data Data MAC Pilot MAC Data
400 64 96 64 400 400 64 96 a4 400
Chips Chips | Chips | Chips Chips Chips Chips | Chips | Chips Chips
Active Slot
N 1.666 ms >
MAC Filot MAC MAC Pilot MAC
64 96 64 o4 96 b
Chips | Chips | Chips Chips | Chips | Chips
ldle Slot
* Reverse (10 patterns)
» for receiver test of Sector
» for transmitter test of AT
Data Rate
(kkbps) 9.6 19.2 38.4 76.8 153.6
Reverse Rate Index 1 2 3 4 5
Code Rate 1/4 1/4 1/4 1/4 1/2
Bits per
Physical Layer 256 512 1,024 2,048 4,096
Packet
Number of Turbo
Encoder Input 250 506 1,018 2,042 4,090
Symbols
Turbo Encoder
Code Rate 1/4 1/4 1/4 1/4 1/2
Encoder Output
Block Length 1,024 2,048 4,096 8,192 8,192
DiSCO\ (Code Symbols) de 113

MG3681A-E-I-1

4,096

/

16-QAM

64
192
256
1.530
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Multi-carrier

Multi-carrier are stored in PC memory card as sample signal patterns.
— Forward Active Slot multi-carrier (8%, 4x, 3%, 2x, 1x)

— Forward Idle Slot multi-carrier (8x, 4%, 3x, 2x, 1x)
 Frequency offset: 1.25 MHz
* Pilot Channel:
— PN Offset Index = 0 (f1), 1 (f2), 2 (f3), 3 (f4), 4 (f5), 5 (f6), 6 (f7), 7 (8)
* MAC Channel:

— MACIndex = RA, 13 RPC Channel
4, 5, 6, 7, 8 9,10,11,12,13, 14,15, 16, 17 (f1)
4,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (f2)
4,31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43 (£3)
4,44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56 (f4)
4,57, 58, 59, 60, 61,62,63, 5 6, 7, 8 9,10 (f5)
4,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 (f6)
4,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36 (7)
4,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49 (8)
—~ RABIt= PRBS
— RPCBIt = PRBS
* Frame length: 3 frame (Active Slot), 1 frame (Idle Slot)
Active Slot
 Traffic Channel: PN15fix
» Data Rate: 2457.6 kbps
e Preamble: 64 chip
* Modulation: 16QAM
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Freq.

Lewvel

Baseband @ [On ]

Multi-carrier
900.000 000 00 iz
3.00 B

148 IMod, & [Int]

[Mem .

Flilse Mod

Reverse

: [lntd

1=EV-D0

Systemn
Pattern

Baseband Zetup

Trigger Source : [Int ]

Reference Clock : [Int

Moige Setup
MNoise @ [Off]
CAM : [ @.adel
Calc Moise Pouer

Trigger

Lo FL.JD38 4_16_I'R

Calculated Bandwidth

UMU33EVDL DL

]

Trigger Delay : [

Moise Bandwidih @ [x2

]

Wanted Sighal Power :

Ref. Clock

al/ 8Bops
0.0008 cps

1,236, 008kHz

lawe Data
Restart

lawe Data
Download

[/ Input

select

Fredq. 900.000 000 00 rHz
Lewvel 3.00 cBm  [Mem.
Reverse
Baseband : [On 1 A0 Mod. : [Int]l Pulse INod. : [Intl
System : [1XEV-D0 ]
Fattern : [ 0
@ 1 xEV-D0_FLD_MExS
Baseband Se| l: DO_FLID_|
Trigger Sl 2:1xEV-DO_FLID_MExZ gy o [ al/16cps
2 LEV-D0_FLD_MREx2 6.0008 cps
Referencel| 4:FLUD_2457.6_1_I'R
5:IxEV-D0_TdL_MExS
6 IxEV-D0_TdL_MRExd
7o lENV-D0_TdL_MREx2 )
Forward Active slot

Downloading the signal pattern file from PC memory card

Freg.

Baseband :

Level —

[On 1

900.000 000 00 rHz

3.00 clEin

10 Mod., :

Cint]

Mem .

Fulse Mod. :

Reverse

[t ]

System
Fattern

Baseband Se|
Trigger 5

Reference

Noise Setup|

: EIXEV 0o 1

S 00~

(FUD_2457 .6_1_IR
HIxEV-D0_Td 1 _IMR=8
H1IxEV-D0_Td 1 _MRxd
HIEV-D0_Td 1 _MR=3
HIxEV-D0_Td 1 _MRx2
t1xEV-D0_Td 1 _IMRx1
RYS_153 . Bkbps

Py

Discover What's Possible
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Hs

a1/ Bcps
2.00688 cps

Reverse (appendix)

Slide 114
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Freq. 900.000 000 00 MHz
Lewvel 3.00 cBm  [Mem.
Reverse
Baseband : [On 1 /A Mod., : [Int] Pulse Mod., : [intl
System : [I=EV-D0 1]
Pattern HEN G 1=EY-D0_Tdl_|
2: 1xEV-D0_FLID_MRx3
Baseband Sef  3:1xEV-DO_FLID_MEx2
Trigger S 4:FUD_2457.6_1_I'R by 2 [ B1/16cps
5:1xEV DO_Idl_ B.0606 cps
Reference| HSE _Idl_
?:IXEV D0_Idl_MRx3
8: 1xEV-DO_Td1_MRx2
g

: LEV-D0_Td1_MEx1

Forward Idle slot



4 carriers Spurious Emissions (typ.)

HSH6094 2001711707 13:20:41 HS8609A 2001711707 12:10:03

HER 900 . 74HH= —21.30dBn HEKR 900 . 6biH= -20.53dBn

Ref Level -2.00dBm DET Pos Peak Ref Level -2.00dBn DET Pos Peak
10dB/ 0 ! Trace-A 10dB/ [ . Trace-A

fm‘wmﬁ'ﬂi,mﬁmqum.ml
. i

SRS
WJ“

wwwmw"""m wm“*'*“"“’%’wwwwh
Center 900.004H= I I Span 15.00MH= Center 900 . 00MH= I I Span 1b.004H=
Forward Active Slot Forward ldle Slot
L* / U* dBc/30kHz " . o " L* / U* dBc/30kHz
1:-69.35/-70.81 1. -64.76 / -62.59
2:-73.78 | -74.87 2:-70.35/-70.83
3:-74.96 / -75.36 3:-70.54 [ -72.24
L3 L2 L1 U1 U2 U3
| T
/5MHZ -
2.5MH%
1.98MHz

885kHz 1.25MHz
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AWGN mixing

Single unit is performable dynamic range test of BS receiver.
* Mixing AWGN to CDMA2000 wanted signal
* High-accuracy and high-stability C/N
» -30~-30dB, 0.1 dB resolution

MU368030A Universal Modulation Unit

MX368033A CDMA2000 1xEV-DO Signal Generation Software

MU368060A AWGN Unit

MU368040A CDMA Modulation Unit Wanted signal

(1XEV-DO modulation)

e Selecting AWGN bandwidth

» 2x1.23MHz = 2.46 MHz
Fredq. 900.000 000 OO0 Hz »  3x 1.23MHz = 3.69 MHz

Level — D9.93 dBn Mem. ——— » 4x 1.23MHz = 4.92 MHz

/0 Mod. : [Int]l Pulse

bps_RT1

: [Int ] Trigger Delay

Slide 117
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Auxiliary signal Input

»  Front panel
— Trigger
 Synchronization of external frame clock

» Frame trigger or start trigger is selectable
— Used at Sector receiver test

— Ref. Clock
 Auvailable at single carrier
 Synchronization of external baseband reference clock

 8x chip rate (8x 1228.4 kcps = 9830.4 kHz)
— Used at start trigger
External reference clock input on rear panel (10/13MHz) is also available

Eef. Cloclk [/ Trput

Slide 118
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Auxiliary signal Output

Fear Fanel Information

BNC

» Rear panel Digital Output
— RF Gate
— Forward Idle slot (Burst) Digital Input/Outy
MAC Filot MAC MAC Pilot MAC
cﬁrps cﬁf;:s Uf:::s Uﬁ?ps cziﬁps CE?pa ALK 1

Control signal of internal pulse modulator

— 8x Chip Clock
 Auvailable at single carrier

» Baseband reference clock
— 8x chip rate
(8x 1228.4 keps = 9830.4 kHz)

Returt

et

— Frame Trigger, Sequence Pulse _ Reverse
— Forward (Active/ldle)

Puse _,-| e L i —55 L
Trieger _-| « -| 4 ” 554ﬂ__§5__|_ e _-| & L
/\

RF Output \‘W

at stavt of
PNOfix

. , I Slide 119 i
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MX368133A CDMA2000 1xEV-DO IQproducer™

* Itis Windows application software which upgrades the functioning of
MX368033A installed in the MG3681A.

« The 1Q mapping data file for signal patterns, which are generated by
MU368030A Universal Modulation Unit incorporated in the MG3681A

IS created.
* In R&ND process of components, AN and AT, the functions to perform

various evaluation of power amplifier and demodulation test are
supported.

Discover What's Possible™ M Gig(&j%i AlZEOI 1 /I n ri tsu



Reference setting files for easy setup

Since the reference setting files for signal patterns of standard

MX368033A is recorded, a signal pattern can be created easily only by
editing a parameter changing.

34 LARFR T

e

= & ¢ EE

EYDO_Sample_28.prm
EVDO_Sample 29prm
EVDO_Sample_30prm
EWDO_Sample_31.prm
EWD0_Sample_32.prm
EVDO_Sample_33 prm

EVDO_Sample_34.prm EVDO_Sample_40prm
EVDO_Sample_35.prm EVDO Sample_41prm

=] EVDO_S
[EEEVDO Sample
EWDO_Sample_38,prm
EVDO_Sample_39.prm

I

271IbR N

|EVDO_Sa mple_37.prm

I ILDAFER T

IData Files 0k prm)

e |
=l seobh |

<«— Forward Traffic Channel frame (26.66... ms)

»
>

S] S?2 S3 S4 S5 S6 S7 S8 S9 S10 _S11 S12 S13 S14 S15 S16

T1|T2|T3|T4|T1|T2|T3

AT4T1|

T1|T2|T3|T4|T1

T2|T3|T4

V-D0 [Qproducer (41.00)

Garrier Edit | Multicarrier Gormposition | 1 1
1

Setting File T Hecall the Setiine F'ﬂel Save the Setting File | 1

- |

—Common Parameters
‘Wave Data Length |3 vl frame

x 26.66...ms

I x 1.23 MHz(Chip rate)
| |

—TGH Parameters

Ower Sampling 16 =
Carrier |1 'l Carrier Parameters Copy IRII Carrier vl Execute | Detault All |

—Carrier Parameters { Garrier 1}

MAC Index for Traffic Channel

Data Rate |12
Maodulation Tyvpe
TGH Data

Offzet Index

2467 6kbps (Tslat) =l

ToH1 B ToH2 JB

TGH 4 |s—

8 16CAM TCHA [7

IF‘N15 or
’0
0

I_D  TLTE TR

Ihitial Value of PM15 Ree { HEX)——
Reei [FFF Reg 2 [297F
Fee 3 ISFBU Ree 4 ISOU?

Carrier Default |

Gatrier Calculate

Save & Exit Edit |

RPC/RA CH Parameters | ¢

1/2 Slot 1/2 Slot
1,024 Chips - 1,024 Chips
Data MAC Pilot MAC Dat: Data MAC Pilot MAC Data
400 B4 96 64 400 400 o4 96 64 400
Chips Chips | Chips | Chips Chips Chips Chips | Chips | Chips Chips
Active Slot
MAC Pilot MAC MAC Pilor MAC
B4 96 64 o4 96 64
Chips | Chips | Chips Chips | Chips | Chip:
Idle Slot
— — — —

— -
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Editing of various MAC channels

frame and slot

Random bits

Able to edit parameters for each

Multiplex of RA channels and
RPC channels

Frame |1 YI Slat |1 TI RPCARA Parameters Copy |n|| Frame ,i Execute I
Frame |1 - Slat i +§ RPCARA Parameters Copy |A11 Frame - Execute MAC Indes 4 A Bit [0 CH Power [-12.041 4B ON (" OFF
~RPCARA CH Parameters 5-14 15-24 |25—34 | 35-24 | 45-54 | 55-83 |
WAL Ind=s 4 RA Bit [0 CH Pouer [-12.041 | dg (o ON (" OFF
=7 MAC Indes 15 gpe Bit|0 CH Power |—11.e120 dE ON (" OFF
- 15-24 | 25-34 | 25-44 | 45-54 | 55-63
l | | | | | WAC Indes 16 RPC Bit-|1 CH Power |—11.420 dB  {~ ON (" OFF
- MAE Index 5 Rpc Bit [0 CH Power [-11.420 | dB & ON (7 OFF MAC Index 17 RPC Bit [0 CH Power [-11.420 |dB ¥ ON () OFF
) - .
MAC Index & RPC Blt‘ID CH Power |—1l.a12l3 dB (= OH (" OFF MAC Index 13 RPG Bit‘lﬂ— tH Power lde ~ ON 5 OFF
WAC Indes 7 RPC BitID CH Power |—11_azn dE (* OH ("~ OFF e Bit|1— CH Power mde oo @ OFF
] | Default Hlll _
MAC Index & RPC Eit [0 CH Pouwer [11.420 | dB (= ON (" OFF MAC Index 20 RRC Bit [0 CH Pawer [F11 020 dB ¢ ON (¥ OFF
MAC Index 3 RPC Bit [0 CH Power [F11.d20 d4g (s ON (" OFF WA Indes 21 RRC Bit [l CH Pawer [T020 dB ¢~ ON (¢ OFF
RPC/Ré GH Parameters _ WAE Index 10 RPC Bit i CH Powsr [-11.420 | dB (5 0N (° OFF MAC Index 22 RPC Bit [0 CH Power [T 020 4B ¢ ON 5 OFF
g MAC Indsx 11 RPC Bit [0 CH Power 177320 | dB (o 0N ¢ OFF MAC Index 23 RPC Bt CH Power [TT020 4B ¢ on o OFF
WAC Indes 12 RPC Bit|o CH Power |—11_a20 dE (& OM "~ OFF WAC Index 24 RPC Bit|1— CH Power mda 0N (¢ OFF
WAL Index 13 RPC Bit—ll CH Powsr |—11_a120 4B (& OH ¢~ OFF
Group Edit
MAC Index 14 RPC Bit [0 CH Power |-11.420 4B oW OFF Channel Power
I I 9 . RPGARA Bit [ o] [ Al MAccH
Group Edit Walue I Set ”
. ) Channe | Power ON/OFF I 'l ’_
Garrier Default | RPC/RA Bit I vl all CCH Mormalizing
onsore | | ’7 value | _set | ‘ ’VRRCH:RPCCH5= T /6 :15/16 Hormalize |‘
Hormalizing
RACH:RPCCHs= II ! |1S : 15416 Hormalize I
’7 Default Default All |
Save & Exit Exit I
Default Default Al
MACIndex MAC Channel Use
0and 1 Not Used
. Not Used
2
Not Used
3
4 RA Channel
Available for RPC
5 63 Channel and DRCLock
2-0o -
Channel
. ' 1T Slide 122
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Creating Forward multi-carrier

Able to edit parameters for each
carrier

Up to 9 carriers
1.25MHz offset

»

Composition Execute

» 1~9
Carrier Edit | Multicarrier Composition |
Setting File | Pecall the Setting File Save the Setting File |
—Common Parameters
‘Wave Data Lenath |3 vl frame Over Sampling 16 |-
Carrier |1 b Carrier Parameters Copy IHII Carrier vl Execute | Default &ll |
—Carrier Parameters { Garrier 11
-~ TCGH P iy
SrameiEE MAG Index for Traffic Channel CPO/RE OH Paramat
Data Rate [12: 2457 fikbps (1slot) =l TeH1 B ToHz 6 Arameters
Modulation Type : 16EAM TCH3 |7 TCH 4 IS
TGH Data IPN15 - Initial Value of PN15 Reg { HEX ) ——
[7FFF [r&7F
Offset ndex [0 =31 RE32
Fee 3 |3FBD Ree 4 ISCD?
€ = Carrier Default
Carrier Caloulate |
Save & Exit | Edt |

Save & Exit I

Exit

| calculating the 1Q mapping data

Carrier Edit  Multicarrier Composition
—Garrier Select Dietault |
Garier1 & ON € OFF —Waveform Data Files
‘Waveform Data Name
Carrier 2+ OM ¢ OFF Ldiw File —
Carrier 3 ¢ OM & OFF 2 diw File : Sa70.dle
o - + 1
arrier 4 (C/ON & OFF dli File : UMU33537dl; I
Carrier 5 ¢ OM & OFF diw File :  Waveform Data |
Garrier 6 ¢ ON v OFF dli File:  Download Information |
Gartier 7 OM % OFF Pattern Name ITXEU—DO_FWD_MRXZ :
Carrier 8 ¢ OMN & OFF —Data Adjustment |
Camier8 C ON & OFF Tarset RS Ranez  Min | Max. | I
fF + Gy Fromumrsy RMS Adjustment Value IU.UDU RilE: Adjust | |
I
I
I
|
I
I
I

creating 3 files
| data
Q data

Configuration file for

download

Slide 123
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Signal pattern combiner

Created signal pattern files

1
>signal
pattern

] ***.dlw
2 <Qdiw
# UMU33*** dli

——

Combined signal pattern file

Humb

—————
Patt
Patt
Patt
Patt

Patt

= ?2?2?1.dIw
2 722Q.dlw
= UMU33?22.dli

-~
-~

Some
»signal
patterns

- {(Rename)

Patt
Patt
Patt
Patt

Patt
————— — —

ar

—Setting Input File

Patte

Performable high-speed change

of signal pattern

W Signal Pattern Combiner (4100

F

of Input File

IUMU33

Input F: Hame Pattern Hame Input File Hame Pattern Hame Input F
erno U5z | [tearrier | patterntt [ | at_tn | Patter
ernt F37 | [oarrier patterntz [ | Pat_iz Patter
eenz [ atz | patternis [ | fat_1z Patter
erns [ ats | patternid [ | [fat_is Patter
ernd [ et patternis [ | [at_1s | Patter

nie [ fatots
1w [ | Psti7
g [ | fatoie
a[ | [etm
nzo [ | [at_ao
2t [ [pat_et

Pattar

erns [~ [pat 5

erns [ ate
eent [ st
erns [ ats |
o [T patoie

Pattar
Pattern Patter
Pattarn Pattar
Patterni Patter
Patter Patter

Patter

ile Hame

n2z I IPat‘_22
n23 I IFat‘_ZS

Pattern Hame

nea [ [atza
nes [ [ates
e [ | [ar2e
27 [ [Pater
nze [ [pat_es
n2a [ | [Pat_es
ngo [ | [Pat_s0
nat [ | [petzi

Ou

Setting Output File

-~
-
-
~ -
5%

I.dlw .dlw dli

EVTI.dlw EMIR. dlw UHUZZEMT. d 1

teut File Name

IEV]

dkAkH Now, Combining
®

Fil
sokak Gomplete Gombining dii Files sk

ow, Combining Ldiw Files *
omplete Sombining Ldlw Files sk

rcknck Now, Combining Qudlw Files ®sssex
Hrokkickk Gomplete Combining Gldiw Files sk

il

oK
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Operating requirements

Personal computer

 OS: Windows 2000, XP recommendation
« CPU: > 300MHz
« Memory: >128MB recommendation

« HDD: <512MB Occupied
e Display: >800x600 pixel
e Peripheral equipment:
Reading CD-R
Saving to PC memory card(CompactFrash+PC card adapter)

N
@ — Storing 1/Q mapping data to Waveform data Memory of MU368030A

VGBI L1 /Zinritsu
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MX368034A PDC Packet Software
BRIB

* Downlink/Uplink PDC user packet channel (UPCH) test signals for
RCR STD-27 standard can be outputted by installing the MX368034A
PDC Packet Software in the MU368030A Universal Modulation Unit.

* In R&D/production process of components, base stations (BS) and
mobile stations (MS), the functions to support various applications are
provided as the signal source for components and the wanted signal

source for receiver test.

rreq.  800.000 000 00 e |Fres.  800.000 000 QO rie
Level 5.00 By Men. ——— Level 5.00 dBm Mem. —

rinal

/0 Mod. @ [Int] Pulse Mod. = [Int] : [0n /0 Mod. : [Int] Puls

: _
: [ 0:DNLINK3 ]

[Int 1 Trigger Delay : [
[Int 1

Discover What's Possible™ M Gig:i A12E6| 1 /l n rl tsu



Support of test signal format

« Packet (Downlink up to 28.8 kbps) receiver test (BER) for
BS/MS is performable due to the Frame/Slot format based
on RCR STD-27.

« Just to select the signal patterns saved in large-capacity
waveform memory without setting complicated parameters
of RCR STD-27! Simple operation

e Changing among Downlink 3 data rate signal patterns and
Uplink 1 data rate signal pattern (approx. 10 min)

e UPCH < TCH (MX368011A) High-speed change < 10 sec

e Quick support is provided by updating the waveform data

saved from PC memory card to internal memory.
— 1Q signal pattern file is downloaded to MG3681A via PC memory card

(CompactFlash).
» The I/Q mapping data of 16x over sampling is stored in Waveform data
Memory.

Discover What's Possible™ M G?égi A12E7| 1 /I n ri tsu




Signal patterns

frame configuration

* Physical channel for packet communication (UPCH)

Patterns
» Downlink 3 slots

» Downlink 2 slots

» Downlink 1 slot

» Uplink 1 slot

20ms >
Slot 0 Slot 1 Slot 2 Slot 0
TCH | TcH | TcH | TcH |
t i
TCH | TCH |11111111] TCH |
t i
TCH | 11111111111111211 | TCH |
AL

PRBS(PN9) in the same slot

< TCH ) off

Off

 Super-frame is not supported

Discover What's Possible™
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Signal patterns slot configuration

« Downlink physical channel for packet communication (UPCH)

» 280 bit
« Scrambling Off

PRBS(PN9)
v v

R|P CAC SW | CC CAC E

4|2 112 20 | 8 112 22
» R Guard time for burst transient response 0000
» P Preamble 10
» SW Synchronous word

— Slot 0: S1(87A4B)

— Slot 1 S2(9D236)

— Slot 2: S3(81D75)
» CC Color code 00000000
» E Collision control bit

Discover What's Possible™ M G?égi AlZEQI 1 /I n ri tsu



Signal patterns

slot configuration

« Uplink physical channel for packet communication (UPCH)

» 280 bit
« Scrambling Off

PRBS(PN9)
v v

R|P CAC sw | cc CAC G

412 112 20 | 8 116 18
» R Guard time for burst transient response 0000
» P Preamble 10
» SW Synchronous word

— Slot 0: S1’(785B4)
» CC Color code 00000000
» G Guard time

Discover What's Possible™ MG?GISC;iAl?IS-I-l /I n r I tsu



Auxiliary signal Input

»  Front panel
— Trigger
 Synchronization of external frame clock

» Frame trigger or start trigger is selectable
— Used at BS receiver test

— Ref. Clock
» Synchronization of external baseband reference clock

« 16x symbol rate (16x 21 ksps = 336 kHz)
— Used at start trigger
External reference clock input on rear panel (10/13MHz) is also available

Eef. Cloclk [/ Trput

Slide 131
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Auxiliary signal

Fear Fanel Information

BNC
» R e ar p a n e I Digital Qutput
— RF Gate
- U p link (B u rSt) Digital Irput/Outp

<TCH > Off | Off

Control signal of internal pulse modulator
— 16x Symbol Clock
 Baseband reference clock

_ 16)( Symbol rate G . R Return
(16x 21 ksps = 336 kHz) put
— Frame Trigger, Sequence Pulse _
— Downlink - Uplink
2044 frames 511 frames
:_ 20ms 40880 ms e e 10220 ms
] 5; | Sl | g |
e L e e e
’\AWWMMWWM oo Mo M MM
‘u:r\*“* Slot 0 ml\-

Slot 0

Discover What's Possible™ Slide 132
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MX368035A PHS Signal Generation Software
RRIB

* Downlink/Uplink PHS test signals (TCH) for RCR STD-28 standard
can be outputted by installing the MX368035A PHS Signal Generation

Software in the MU368030A Universal Modulation Unit.
* In R&D/production process of components, CS and PS, the functions to

support various applications are provided as the signal source for
components, the wanted signal source and the interfering signal source

for receiver test. _
Freq. 1895.150 000 00 mHz Freq. 1895.150 000 00 mHz
Level 5.00 den  Mem. ——— Level 5.00 ¢en Mem. ———

Hormal

[F9 Mod. : [Int] Pulse Mod. @ [Intl : [On [F9 Mod. : [Int] Pulse Mod. @ [Intl

]

Discover What's Possible™ M Gig:i A13E3I 1 /l n ri tsu



Support of test signal format

* Receiver test (BER) for CS/PS test specifications is performable due to
the n/4DQPSK Frame/Slot format based on RCR STD-28 Version 4.0.
« Just to select the signal patterns saved in large-capacity waveform
memory without setting complicated parameters of RCR STD-28!
Simple operation
» High-speed change the signal patterns <1 sec
* Continuous modulated signal patterns for Advanced PHS on RCR

STD-28 Version 4.0 are appended as sample file.
16QAM 8PSK  QPSK  BPSK  kHzBW  ksps o
~ 1x: PN9/15 PN9/15 PN9/15 PN9/15 :288 192 0.5
—- 3x: PN9/15 PN9/15 PN9/15 PN9/15 :884 640 0.38

e Quick support is provided by updating the signal pattern files saved
from PC memory card to internal memory.

— 1Q signal pattern file is downloaded to MG3681A via PC memory card

(CompactFlash).
* The I/Q mapping data of 20x over sampling is stored in Waveform data Memory.

Discover What's Possible™ M G?égi A13E4| 1 /I n ri tsu



Signal patterns frame configuration

 7w/ADQPSK Traffic channel (TCH)
< 5ms »

<Slot1 ISIotZ ISIot?, Ismm > Slot1 | Slot2 | Slot3 | Slot4 | Slot1 |
» Downlink/Uplink 1 slot

t PRBS(PNY) 1

 Super-frame is not supported
— for the wanted signal source for receiver test

 w/ADQPSK PN9 continuous modulation

— for the signal source for compornents

 w/ADQPSK PN15 continuous modulation

— for the interfering signal source for receiver test

Discover What's Possible™ M G?EISC:%(; AlSSI 1 /I n ri tsu



Signal patterns

 w/ADQPSK Traffic channel (TCH)
» 240 bit, 625 ms

« Scrambling Off

slot configuration

PRBS(PN9)
R |SS| PR| UW | CI| SA TCH CRC | G
412| 6| 16 | 4|16 160 16 |16
» R Ramp time for transient response
» SS Start symbol 10
» PR Preamble 011001
» UW Unique word
— Uplink: E149
— Downlink: 3D4C
» CI Channel identifier 0000 (TCH)
» SA SACCH All “0”
» G Guard time
Discover What's Possible™ MGiggiAl?:-l-l /I n r I tsu



Continuous modulated signal patterns

1900.000 000 00 mHz

Freq.

select

5 .00 N Freq. 1900.000 000 00 tHz
Lewvel . cdBm  Mem.
Normal Le‘-,_,-'e.l__ O . OO dBITI HEITI .
Baseband @ [On ] /9 Mod, @ [Int] Pulse Mod, = [Int] Mormal
5 T Wave Data
Systenm HS UMU3SECE. DL L
Pattern s [ @:DWLINK UMUZSPHS .OLI Restart Baseband : [On 1 179 Mod. @ [Int]l Pulse Mod. @ [Intl]
System : [PHS ]
Baseband Setup Pattern <
Trigger Source : [Int ] Trigger Delay : [ 81/ 28sps .
0.0008 sps 2o
. Baseband Sefl 1:1xdp3
Reference Clock = Lint Trigeer o 2:1x8pa by 1 L 01/20sps
Wave Data 3:1x16p9 0.0800 Sps
Down Load Reference| 4:3x2p9
S:3x4p9
5:3x8p9
7:3x16p9

Ref. Clock [0 Irnput

Downloading the signal pattern file from PC memor

card

Freq. 1900.000 000 00 MHz
Lewvel 0.00 cBm  Mem., =~ —
Motmal
Baseband : [On 1 /A Mod., : [Int] Pulse Mod., : [intl
System : [PHS ]
Pattern HEN O 1209
2: 1x2pls
Baseband Sel  9:lxdplS
Trigger S)| 18:1x8pl5 by 2 [ B1/26sps
11:1x16p15 0.90600 sps
Referencell 12:3x2pl5
13:3xdp15
: P " 1T Slide 13
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Contrast of typical ACLR
< +5 dBm, Continuous modulation

HS86094  2003/02/19 12:53:56 By
RBY 3JkHz#  ATT 8dB#
HER 1.900 066GHz LS yno (oklit  SWT 670ms
REf Level —2 00dBa DET Pos(A) Pos(B) [|[INEEENE
. : . 600 .00kHz
5 L1:-74.80 U1:-74.96
{1.2:-78.27 U2:-78.04 Ch Sepa-2
N | 900.00kHz MG3670B
E HS86094 ZOOSKhZKZE 07:45:46
' VB Tois: SHT 670us

Ref Level -2.00dBm Pos(A) Pos(B)

Center 1.800 000GHz

| \ P E i
CEHtEP 1.900 UUUGHZ Span 2.000MH=

. , I Slide 138 i
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Auxiliary signal Input

»  Front panel
— Trigger
 Synchronization of external frame clock

» Frame trigger or start trigger is selectable
— Used at CS receiver test

— Ref. Clock
» Synchronization of external baseband reference clock

¢ 20x symbol rate (20x 192 ksps = 3,840 kHz)
— Used at start trigger
External reference clock input on rear panel (10/13MHz) is also available

Eef. Cloclk [/ Trput

Slide 139
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Auxiliary signal Output

» Rear panel
— RF Gate

(TCH ) off | Off = Off |

Rear Parel

Fear Fanel Information

Control signal of internal pulse modulator _,
ENC
_ Sampling CIOCk Digital Output
 Baseband reference clock
— 20x symbol rate Digital Input/Outp
(20x 192 ksps = 3,840 kHz)

— Frame Trigger, Sequence Pulse
511 frames

AL 1

2,555 ms
5 ms =

p—
Sequence ] | e
Pulse (4 5.
77 o :
Frame ] _I H ‘ | _ .,- _ Returt .
Tri —
rigger )5

i hput
COPR i O T T T
Cutput {

S S
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MU368060A AWGN

EEEEEEEEEEEEE
PPPPPPPPPPP
PPPPPPPP

«  AWGN for 3GPP(FDD/TDD) and 3GPP2(CDMAZ2000) standards can

be outputted at real time by installing the MU368060A AWGN Unit in
the MG3681A Digital Modulation Signal Generator.

* In R&D/production process of base stations(BS) and user

equipment(UE), the function is provided as the AWGN source for
receiver test.

Freq. 1922.9500 000 00 1tz
Level = (0.81 dBn  Mem. ——

Bandwidth Level

Discover What's Possible™ Slide 141
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AWGN test support
- 3GPP(FDD)

» At mounting MX368041B W-CDMA Software installed in MU368040A

CDMA Modulation Unit together...
Single unit is - Wanted_sign_al source (W-CDMA modulation_)
performable — Interfering signal source (W-CDMA modulation, CW) <—|
— AWGN source <+—'change < 10 sec

. 3GPP2(CDMA2000)

» At mounting MX368033A CDMA2000 1xEV-DO Signal Generation Software

installed in MU368030A Universal Modulation Unit together...
{ — Wanted signal source (CDMA2000 1xEV-DO modulation)

Single unit is

verformable — Interfering signal source (CDMA2000 modulation, CW) ==

— AWGN source <—|change <10 sec

_ , . Slide 142 i
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loc bandwidth level

loc/[dBm] = AWGN level of 3.84MHz(3GPP) or 1.23MHz(3GPP2) bandwidth
eI To measure for high-accuracy

' » By spectrum analyzer

' — Measuring total level (Pt)[dBm]
\

\

— Measuring 3.84MHz or 1.23MHz bandwidth level (Pb)[dBm]
. » By power meter

' — Measuring total level (Pm)[dBm]
" » loc=Pm+ (Pb - Pt)

\ Measuring Eer frequency*---._

\ - =~ o Spectrum analyzer needlessness (accuracy < +0.6 dB)
\ S~ o
\

\AWGN occupied bandwidth |~~~

>
AW\CiN bandwidth (Flatness range)
\

< \
\ | 3840r 1.23MHz | = = = = = - ] .
" P Ly
\ [em .
\ : Motrmal
\
N Baseband : [On 1. 170 Mod. & [Intl] Pulse Mod. : [Int]
loc ~_
T Bar
N System : [NAIEEEN] [ I
h ~
~ ~
: Discover What's Possible™ Slide 143
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Application

>.

&,

3GPP
»  W-CDMA 3GPP(FDD)
»  GSM/EDGE
3GPP2
» CDMAZ2000 1xEV-DO
» CDMAZ2000 1X
ARIB
» PHS
» PDC
TIA
» NADC

145 ]
186 ]

188 ]
211 >l

226>
235[>]

246 [>]

Discover What's Possible™
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3GPP TS 25.141 (Release 5)

W-CDMA 3GPP(FDD)

BS testing

6 Transmitter
7 Receiver
8 Performance requirement
Wanted Ir_lterferlng cwW AWGN
section | Test signal signal Others
generator | generator
generator generator

6.4 Output power dynamics MG3681A Code
6.4.2 | Power control steps +MU368040A domain
6.4.3 | Power control dynamic range +MX368041B analyzer

MG3681A Spectrum

. . +MU368040A analyzer

6.6 Transmit intermodulation +MX368041B

(+MG3681A-42) Circulator
7.2 Reference sensitivity level
7.3 Dynamic range +MU368060A

MG3681A MP1201C
7.4 Adjacent Channel Selectivity (ACS) +MU368040A BERT

+MX368041B
7.5 Blocking characteristics MG3681A MG3692A MA1612A

+MU368040A | 20GHz sehz
7.6 Intermodulation characteristics +MX368041B or Combiner

: (+MU368010A) | MG3642A

(+MX368012A) | 2086+
7.8 Verification of the internal BER calculation
8.2 Demodulation in static propagation conditions MG3681A +MU368060A
8.3 Demodulat!on of DCH in mult!path fading c.:ondltlon's' +MU368040A MG3681A Fading
8.4 Demodulation of DCH in moving propagation conditions +MX368041B +MU368060A | simulator
8.5 Demodulation of DCH in birth/death propagation conditions
8.6 Verification of the internal BLER calculation
8.8 RACH performance
8.8.1 | RACH preamble detection in static propagation conditions
8.8.2 | RACH preamble detection in multipath fading case 3
8.8.3 | Demodulation of RACH message in static propagation conditions (MG3681A) (Fading
8.8.4 | Demodulation of RACH message in multipath fading case 3 +MU368060A | simulator)
8.9 CPCH performance
8.9.3 | Demodulation of RACH message in static propagation conditions
8.9.4 | Demodulation of RACH message in multipath fading case 3
8.10 | Site Selection Diversity Transmission (SSDT) Mode +MU368060A

Slide 145
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Transmitter test

Wanted signal generator
MG3681A
+MU368040A+MX368041B

Code domain analyzer
MS8608A/8609A
+MX860801B/860901B

Interfering signal generator
MG3681A
+MU368040A+MX368041B
(+MG3681A-42)

Spectrum analyzer
MS8608A/8609A
+MX860801B/860901B

— Controller

Reference clock el i1

Connection example
S .

Start trigger ﬁ = Controller
gad

il

M T
/ S

T
\/
Power control test
A
P Controller
Circulator o
Q|
S EE TR
= -
\/

Transmit intermodulation test

 Launches the Inner loop power control in the possible state by FTIM Factory Test Mode control,
 Launches in the transmitting state by FTIM Factory Test Mode control,

Discover What's Possible™
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Receiver test  Connection example

Interfering signal generator
CW generator

(AWGN generator)
MG3681A
+MU368040A+MX368041B
(+MU368010A+MX368012A)
(+MU368060A)

Combiner
(MA1612A)

A
/

Controller

ke M

=
L—
EEEEy i (1

Wanted signal generator

(+ AWGN generator)
MG3681A
+MU368040A+MX368041B
(+MU368060A)

U]

\
X
Reference clock —

CW generator Demoduladed

(MG3692A) (DTCH) data | |Clock
BERT
— Start trigger (MP1201C)
e Front panel [Clock/Trig] Input
— 40 ms x n clock
e.g. SFN reset timing of Downlink BCH® (2044 frame x10 ms), BFN timing(4096 frame x10 ms)
— Reference clock
Apply only one
e Front panel [Ref. Clock] Input
—  3.84 MHz, 2x 3.84 MHz (7.68 MHz), 4x 3.84 MHz (15.36 MHz)
e Rear panel [10MHz/13MHz Ref] Input
— 10 MHz, 13 MHz
— Controller
» Launches UL RMC in the receivable state by FTM Factory Test Mode control,
» Checks the CRC per demodulated transport block (DTCH) and calculates the BLER.
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Timing synchronization Setup example

o Start trigger delay
» Set the timing to which BS can receive UL RMC

UL DPDCH

UL DPCCH

SFN reset
(SFN=2047)

DL DPCH

_______________

Trigger Delay: 0 chip
¥ 38,400 chip ¥
____________ = 1,024 chip
________________ DPCCH
_____________ DPDCH DPDCH

DPCCH |DPCCH DPCCH DPCCH

______________

Radio frame Radio frame Radio frame Radio frame
FN=4N FN=4N+1 |[FN=4N+2 |FN=4N+3
AIO ms (38,400 chip) R
) 40 ms i

Discover What's Possible™
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Timing sync. Setup example

« Setting External Start trigger
» Captures/ Synchronizes the
Trigger only once

 Reference clock:

»  [Ref. Clock] Input applicable case
— Reference Clock Source : [Ext]
— Reference Clock / Chip Clock: T o L (erE) - e e
« [1]at 3.84 MHz o5
. [2] at 2x 3.84 MHz o o e
e [4] at 4% 3.84 MHz
» [10MHz/13MHz Ref] Input

applicable case
— Reference Clock Source : [Int]

o Start trigger delay
» -38,353.5 ~ +65,536 chip
1/2 chip resolution

« Trigger recapture/
synchronization '

Data (CH4) Cle
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Scrambling code sync.  Setup example

 Long scrambling code
» 38,400 chip (10 ms) length
— Created from two (X, y) binary m-sequences of 25 bit length
»  Applies HPSK modulation at spreading

— HPSK: QPSK modulation and n/2BPSK modulation alternate per chip timing.
 Crest factor is lowered without shifting the phase by 180°.

e Set X (23) ~ x,(0) receivable by BS in hexadecimal
»  Cyong 2 SHIfts Cygng 1 4 bY 16,777,232 chip

e  Short scrambling code
»  To mitigate the reception processing
of BS when applying
interference canceler
» 256 chip length

Ref. Clock [/Q Input
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Wanted signal generator Setup example

e UL RMC 12.2 kbps
« UL RMC 64 kbps

e UL RMC 144 kbps
e UL RMC 384 kbps

* Generating the error 1% in DTCH
» Verification of the internal
BER/BLER calculation test

TrCH Edit

N 1922.500 000 00 rmHz

8 . OO cdBm Mem. —— —

: [On ] [/0 Mod. : [Int] Pulse Mod. : [Intd

Trig . Inp Ir

. , T Slide 151 m
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Wanted signal generator Setup example

« UL RMC RACH
» Preamble

Preamble Preamble o0
» Message
— TB size: 168 bits, 360 bits
Preamble Message Preamble Message o0e

Heasure : Single
Storage : Normal
Yethod : RACH < Transnitter Power (W-CDHMA) >>
~—] Total Preamble :

Preamble Number :
Signature
Filtered Power

Trai
12 [ns] Avg : o
On/Off Ratio :
64.14 dB
Tining :
p—ti:————————— chip|

Harker :
0.00 psec
-15.67 dBn

1167 [psl

9600CH  Level -22.00dBn Power Cal : COff
1922,600000lHz  Cffset : 0.00dB  Correction : Off
9600CH  Level
1922 .500000MH=  Gffset

« UL RMC CPCH
— TBsize: 168 bits, 360 bits

leasure : Single
Storage : Normal
lethod : RACH

AWGN - [OFF] I

Total Preamble :

Preanble Humber :
Signature
Filtered Power
tn -2.78 dBn
Off
Lead : -36.31 dBn
Trail: -36.44 dBn
32 [ns] Ave -36.38 dBa
n/0ff Ratio :
33.60 dB

ining :
p-n: 15360.00 chip|

HYarker :
0.00 psec
-3.76 dBan

1167 [ps]

-16.00dBn Power Cal : Off
0.00dB  Correction : Off

Access Preamble
Collision detection preamble
/ / P

CPCH message

Access Preamble
Collision detection preamble
/ / p

CPCH message

Discover What's Possible™
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Wanted signal generator Setup example

e UL RMC 12.2 kbps
s P crea.  1922.500 000 00 1

— Cell ID transmitted by UE: A, B Level — 8 . OO ABn Mem. ———

Mormal

1A Mod. : [Intl Pulse Mod. @ [Int]

L1 :ULRI

PLIR CONT Fef. Clock 1/ Input

. , I Slide 153 i
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Wanted signal generator Setup example

PHCH Edit

e Set TPC command for Inner

loop power control
» 60 TPC command (60 slots)
cycle
— Power control steps test
Transmitter power control step

tolerance

* [555 5555 5555 5555] ,,
01010101 ... 0101

Transmitter aggregated power
control step range
« [003 FFOO 3FFO 03FF]

Phwsical channel : UL-DPCCH

Beturn
0000 0000 0011 1111 1112
0000 ... 1111 Data (CH4)  Clock/Trig  PWR CONT Ref. Clock  1/8 Input
— Power control dynamic range

test

- [000 0000 3FFF FFFF] ,,

0000...0011... 1111
(030bit5130bits)

. , T Slide 154 m
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Interfering signal generator  Setup example

1822.500 000 00 rmHz

« W-CDMA o

» UL RMC 64 kbps .

»  Set the scrambling code ——

different from wanted signal i =
— [00 0010]
* in case of Wanted signal:
[00 0000]
» ACP priority filter .

IFF FFFF
F

IFF FFFF
015 GeFF

_ , o Slide 155 i
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Interfering signal generator  Setup example

Freq. 2112.500 000 00 myz
* Test Model 1 el = 8.00 e ———
» Transmit intermodulation test . o

Saseband

» ACP priority filter

Data (CH4)  Clock/Trig Pl CONT

. GMSK modulation eq. 900.000 000 00

» Blocking characteristics, avel 5.00 dgn  tem. ——
Intermodulation characteristics
fest

: [0On 1 [/Q Mod.: [Int]  Pulse

urst Gate  Burst Trig  Data ok 1780 Input

, ) Y —— ETw.
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AWGN generator Setup example

o IFF FRFF
: 018 GoFF

*  AWGN mixing
» C/N = Wanted signal/ AWGN

- DynamiC range test E 9 PLR CONT ef. Clock
« CIN: [-16.8dB] - 70.70 dBn  Mem.———

Wanted -89.8dBm Noise -73.0dBm wal
_ DemOdU|ati0n in StatiC propagation : ;. [0n . : [Int]l Pulse [Int]
.. : W-COMA Ph :
conditions test | ks e Link 3 :

« C/N: [-19.5dB]
Wanted -103.5dBm Noise -84.0dBm
(R,:12.2 kbps, E,/N,: 5.5 dB)
= 10log,,(R,/3.84x10%)+E, /N,

12.2 kbps: -24.98
64 kbps: '1778 Data (CH4) Cl ‘ig PLR CONT Ref. Clock [/0 Input

Tl -« 1922 .500 OOO 00 tHz

« AWGN source e M

loc = T -
Total level |- il
+ Bandwidth level |- o..... Baseband : [On 1 I/ Mod. : Cint]  Pulse Mod. : CInt]

......................................... I:-_:II: -I: E.III : [ |:I I.S.E 1‘ J

Discover What's Possible™ lAbsolute) @
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3GPP TS 25.101 (Release 5)

W-CDMA 3GPP(FDD)

*TS 34.121 (Release 5)

UE testing

6 Transmitter * 5 Transmitter
7 Receiver * 6 Receiver
Wanted Interferlng cw AWGN
Section | Test signal signal Others
generator | generator
generator generator
6.4 Output power dynamics (Slot) Pwr
6.4.2 | Inner loop power control in the uplink meter
6.4.3 | Minimum output power Circulator
7.3 Reference sensitivity level
7.4 Maximum input level
7.4.1 | DPCH
7.4.2 | HS-PDSCH for 16QAM
MG3681A
7.5 Adjacent Channel Selectivity (ACS) MG3681A +MU368040A MP1201C
+MU368040A | +MX368041B BERT
+MX368041B | MG3681A
+MU368040A MA1612A
7.6 Blocking characteristics +MX368041B | MG3692A 3GHz
+(MU368010A) | 20GHz Combiner
+(MX368012A) | or
7.7 Spurious response MG3633A
MG3681A 2.1GHz
7.8 Intermodulation characteristics +MU368040A
+MX368041B
Slide 158
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3GPP TS 25.101 (Release 5)

W-CDMA 3GPP(FDD)

*TS 34.121 (Release 5)

UE testing

8 Performance requirement * 7 Performance requirements
9 Performance requirement (HSDPA)
Wanted Ir_1terfer|ng cw AWGN
section | Test signal signal Others
generator | generator
generator generator
8.2 Demodulation in static propagation conditions
8.2.3 | Demodulation in Dedicated Channel (DCH) MG3681A
8.3 Demodulation of DCH in multi-path fading propagation conditions | +MU368040A MALG12A
8.4 Demodulation of DCH in moving propagation conditions +MX368041B 3GHz
8.5 Demodulation of DCH in birth-death propagation conditions :
MG3681A x2 Combiner
8.6 Demodulation of DCH in downlink Transmit diversity modes
8.6.1 | Demodulation of DCH in open-loop transmit diversity modes *MUSG8040A Fading
o +MX368041B MG3681A simulator
8.9 Downlink compressed mode +MU368060A
8.10 | Blind transport format detection (Fading
8.12 | Demodulation of Paging Channel MG3681A :/llrxggaltgz
9.2 Demodulation of HS-DSCH (FRC) +MU368040A 3GHz
9.2.1 | Single Link performance +MX368041B .
Combiner
_ ] j (Fading
9.3 Reporting of Channel Quality Indicator (CQI) simulator)
Slide 159
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Transmitter test Connection example

Wanted signal generator
MG3681A
+MU368040A+MX368041B

Controller
Circulator

N DBEEE0
{ DBEEE0 0
V Ml 0BBGO0

(Slot) Power meter
MS8608A/8609A
+MX860801B/860901B

— Controller
 Launches the Inner loop power control in the possible state by FTIM Factory Test Mode control,

Slide 160

MG3681A-E-I-1 /Inritsu

Discover What's Possible™



Receiver test  Connection example

Interfering signal generator
CW generator

AWGN generator

MG3681A
+MU368040A+MX368041B
(+MU368010A+MX368012A)

+MU368060A Combiner Controller

(MA1612A)

Wanted signal generator
MG3681A
+MU368040A+MX368041B
(+MX368041B-11)

CW generator Demoduladed
(MG3692A) (DTCH) data | |Clock

BERT
(MP1201C)

— Controller
» Launches DL RMC in receivable state by FTM Factory TestMode control,
» Checks the CRC per demodulated transport block (DTCH) and calculates the BLER.

. , I Slide 161 i
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Scrambling code sync.  Setup example

* Long scrambling code
— Created from Gold sequences of 18 bit length
» Applies QPSK modulation at spreading
« Set the Scrambling code receivable by UE in hexadecimal
» 0~ 3FFFF (218-1)

— Primary scrambling code: 16 x (8 x j + k) =0~ OvlFFO
— Secondary scrambling code:16 X (8 x j + k) + (1~15)  _..-*
- 512codes  (i=0~511)
— 64 Scrambling code group j=0~63
e — 8 Primary scrambling code k=0~7

" B.8Chip]

Data (CH4)  Clock/Trig PLIE _CONT Ref. Clock 1/0 Ihput

. , I Slide 162 i
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Synchronization code sync. Setup example

Applicable codes for SCH spreading modulation
*  When scrambling code group ( j ) was changed...

Set in reference to 3GPP TS 25.2135.2.3.2
Table 4: Allocation of SSCs for secondary SCH
» Due to the pair with SSC Secondary Synchronisation Code gl|ocation for S-SCH.

Data (CH4)

Discover What's Possible™

CH1
FhCH Edit

CH2
FhCH Edit

CH3 .
PHCH Edit

=

REeturn

PLR CONT Ref. Clock 1/0 Ihput
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For reference: 3GPP TS 25.213 (Release 5) Table 4

Group 0: Default setting

Scrambling slot number Scrambling slot number

Code Group ["uo [ #1 [ #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11 | #12 | #13 | #14 Code Group [#0 [ #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11 | #12 | #13 | #14
Group 0 111289 |10]|15|8|10|16|2 |7 |15 7 |16 Group 32 2 | 7]12]15] 212 410131513 4 |5 ]| 5]10
Group 1 1| 1|5 |16 7 | 3 |14|16| 3 |10 | 5 | 12| 14| 12 | 10 Group 33 2 | 7|14]186| 59|29 1611|112 ]5]| 7| 4]14
Group 2 112|115 |5 |5 |12|16| 6 |11 | 2 |16 |11 | 15| 12 Group 34 2| 8|5 12|52 |14[14|8]15]3 ]9 ]12]15]09
Group 3 1123|186 |52 |5 |8|4]4]6 |37 Group 35 29|13 4| 2|13 8 |11|6 | 4|6 | 8 |15|15 |11
Group 4 12 |16| 6 | 6 |11 |15| 5 |12 | 1 (15|12 |16 |11 | 2 Group 36 2 /10| 3| 2|13|16| 8 |10] 8 |13]|11]11]|16| 3 | 5
Group 5 1 /3|47 |41 |5|5|3|6|2|8|7][6]|s8 Group 37 211|153 |11| 6 (14|10 |15|10| 6 | 7 | 7 |14 3
Group 6 14113 |4 ]10| 9|2 11| 2 10|12 12| 9 | 3 Group 38 2 16| 4|5 |16[24|7 [212]|4|22]|214]9]]09]|7]|G5
Group 7 1 /5|6 |6 |14 9 |10 2 |13 9 |2 |5 14| 1 |13 Group 39 33 |4]6|11]12|13|6 |12]14| 4 | 5 |13]| 5 |14
Group 8 1]/6 |10[20| 4 |211|7 |13|16]11 13| 6 | 4| 1|16 Group 40 3|/ 3|6 |5 |16]9|[15]/5 ]9 ]10|6]|4]|15|4]10
Group 9 16 |13 2 |14 | 2 | 6 | 5|5 [13|[10] 9 | 1|14 |10 Group 41 3| 4|5 |14|4 |6 |12[13|5 [13]|6 |11]11]12]14
Group 10 117 |85 |72 |43 |8[3|2|6]|6]4]|¢5 Group 42 3| 4|9 |16|10| 4 |16|15| 3|5 ]|10|5]/|15]| 6 | 6
Group 11 17 |10]| 9|16 7 |9]|15|1]|8/|16|8]|15][2]|2 Group 43 3| 4|16|10|5|10[4]9]9]|16|15]6]|3]|5]15
Group 12 1/ 8|12 9| 9| 4 |13|16|5 | 1135 |12] 4| 8 Group 44 3|5 |12|11|14| 5 |11[13| 3 | 6 |14| 6 |13 | 4 | 4
Group 13 1|8 |14]/10|124| 1 |15|15| 8 |5 |11| 4 |10] 5 | 4 Group 45 3|/ 6| 4]|10|6]|5]9][15]4]15|]5]16|16| 9 |10
Group 14 1]/ 9|2 |15|15]|16|10| 7 |8 |1 |10|8]|2][16]9 Group 46 3|7 |8 |8 |16|11|12] 4 |15]|11| 4| 7 |16] 3|15
Group 15 1] 9|15 6 |16| 2 |13 |14 |10|11| 7 | 4| 5 [12]| 3 Group 47 3|7 |16]11|4|15|3|[15|11]12]|12]| 4| 7| 816
Group 16 1/10| 9 |11|15| 7 |6 | 4 |16|5 |2 [12|13] 3 |14 Group 48 3| 8| 7|15 4|8 |15]12]3 |16| 4 |16 121111
Group 17 111 |14| 4 |13 2 | 9 |10 |12|16| 8 |5 | 3 [15| 6 Group 49 3| 8|15 4 |16| 4|8 |7 |7 |15|12]11]| 3 |16]12
Group 18 1112|1213 |14 | 7 | 2 | 8 |14 | 2 | 1 |13 |11| 8 |11 Group 50 3 /1210|1015 16| 5 | 4 | 6 |16 | 4 | 3 |15 9 | 6 |9
Group 19 112|155 | 4 | 14| 3 |16| 7 |8 |6 |2 |10]11]13 Group 51 3[13|12| 5|4 |12|4]12|6]6]|5]3][14]|13]12
Group 20 11154 |3 |7 |6 |10[13|12| 5 |14 |16 | 8 | 2 |11 Group 52 3|14|7 ]9 |14/10(|13|/8 |7 |8 |10] 4] 4]13]09
Group 21 1 /16| 3 [12|11]| 9 |13| 5 |8 | 2 14| 7 | 4 |10 15 Group 53 5|5 |8 |14 |16|13|6 |14 |13| 7 | 8 |15] 6 |15 7
Group 22 2| 2|5 |10|16|11 | 3 |10 |11 | 8 | 5 |13 | 3 |13 | 8 Group 54 5|6 |11 7 |10 8|5 |8 |7 |12|12]10] 6 |9 |11
Group 23 2|2 ]12| 3|15 5| 8|3 |5 |14|12]| 9 | 8| 9 |14 Group 55 5|6 |13 8 |13|5 |7 |7 |6 |16]|14]15] 8 |16] 15
Group 24 2| 3|6 |16]12|16] 3 |13[13|6 | 7|92 12]7 Group 56 5| 7|9 ]10|7[11|6|[122|]9 |12|11] 8] 8| 6 |10
Group 25 2| 3|8 | 2|9 |15|14| 3 |14 9|5 |5 |[15] 8 |12 Group 57 5| 9|6 |8 |10]9 |8 |12|5|11|10]11]|12]|7]7
Group 26 2 4795|4911 ]2]14]5]14]11]16]16 Group 58 5|10|10122|8 11|97 |8|]9]|5]12]6]|7]6%s6
Group 27 2 | 4131212 7 |15|10| 5 | 2 |15 5 [13| 7 | 4 Group 59 5|10|122| 6 |5 |12|8 |9 |7 ]|6]|7]|8][11]11]09
Group 28 2| 5] 9|9 |3 |12|8 |14 15|12 |14 5 | 3|2 |15 Group 60 5|13|15| 15|14 | 8 | 6 | 7 |16 | 8 | 7 | 13| 14| 5 | 16
Group 29 2511721294167 |16]9]14]|14] 4 Group 61 9 10|13 10|11 |15 |15] 9 |16 |12 |14 |13 | 16 | 14 | 11
Group 30 2 |6 |2 13| 3|3 |12|9 |7 |16|6 |9 ]|16|13] 12 Group 62 9 [11 |12 |15 |12 | 9 |13 [ 13|11 |14 |10 | 16 | 15 | 14 | 16
Group 31 26| 9|7 |7 ]|16]13|]3]12|2]|13[12] 9 |16] 6 Group 63 9 12|10 15|13 |14 | 9 |14 |15 | 11|11 | 13| 12 | 16 | 10
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Wanted signal generator Setup example

e DL RMC 12.2 kbps _
» Receiver test . ermine

 [Intl Pul Mod. : Clnt]

2112.500 000 00 1z

e DL RMC 12.2 kbps e
»  Maximum input level (DPCH)’ : | — 25 . OO cdBm Mem. —— —

Norma

Performance requirement test i1 Uit . e Putes e . (i)
— OCNS multiplexing

_ , o Slide 165 i
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Wanted signal generator Setup example

DL RMC 12.2 kbps .
. DL RMC 64 kbps Freq. 2112.9500 000 00 rHz
« DL RMC 144 kbps Level = 3.00 dBn  Mem. ——

¢ D L RMC 384 kbps iaseban . [Or E : [Int]l Pulse r_.h_:":_i"""::":'""""‘i' ]1 at ]

» Performance requirement test

« DL RMC 12.2 kbps DPCCH
with 4 pilot bits as phase

reference
» Demodulation of DCH in multi-
path fadmg propag ation Data (CH4)  Clock/Trig _ PLR CONT Ref. Clock _ 1/G Input
conditions (Case 7) Test 21~25
test

. , I Slide 166 H
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Wanted signal generator Setup example

DL compressed mode

» Downlink compressed mode test

— Test 1,2: Reference pattern 1 Set 1

» DL SF/2 (Spreading factor reduction)
— Test 3,4: Reference pattern 1 Set 2

* DL Puncturing

— Reference pattern 2 Set 1
— Reference pattern 2 Set 2

* DL SF/2 (Spreading factor reduction)
— Reference pattern 2 Set 3

« DL Puncturing

« DLRMCBTFD

»  Blind transport format detection test
— Test 1,4: 12.2 kbps (Rate 1)
— Test 2,5: 7.95 kbps (Rate 2)
— Test 3,6: 1.95 kbps (Rate 3)

« DL PCH
» Demodulation of Paging Channel test

Discover What's Possible™ Slide 167
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2112.500 000 00 muz
8 . OO dBm  Mem. —— —

D Warnins

Freq.

HSBE094 2003/03-10 03:49:16
< Demodulation Data (W-CDHA) >> Heasure : Single

S5lot Humber : 1
Filtered Power
-6.97 dBa
HF Ml (CH/SF: 967128
abs. :  -20.60 dBa "’ﬁ”&g‘g?
Rel. : —13.62 dB B
CF Hkr (CH/SF: 48/ 64
Abs. : —-18.70 dBn Denod
Rel. : RINENIE Channel
60[S1ot] NF
Compress +0 +1 +2 +3 +4 +h +6 +7 +8 +9 -
0 /9000 0ABS 80C2 BIF9 FFFA

Calibration

CF Ml (CH/SF: 48/ 64) 0 : 10010000 00000000  SC :

Ch 9600CH  Lewel
Freq : 2112.500000MHz Cffset :

—14.00dBn Power Cal : Pgr Hir
0.00dB  Correction : Off
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Interfering signal generator  Setup example

 ACP priority filter :
» OCNS multiplexing o 2112.500 000 00 vz
52 .00 g

D llarning

: [Intl Pu

Data (CH4) =) <ev . 1A Tt

_ , o Slide 168 i
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AWGN generator Setup example

*  AWGN source
» 4loc=Total level +Bandwidth level
Al

Mormal

Pulse Mod. : [Int]

[0 Thput

_ , o Slide 169 i
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Open-loop TX Diversity mode test Connection example

Reference clock

Wanted signal generator
(Antenna 1)

MG3681A
+MU368040A+MX368041
+MX368041B-11

_ Combiner Controller
Wanted signal generator (MA1612A)
(Antenna 2) DBBEG0
MG3681A H ! DoEgEo
+MU368040A+MX368041B =

+MX368041B-11

AWGN generator
MG3681A
+MU368060A

— Start trigger
 Front panel [Clock/Trig] Input
— Reference clock
 Rear panel [LOMHz Buff] Output
* Rear panel [LOMHz/13MHz Ref] Input
— Controller
» Launches DL RMC in receivable state by FTM Factory TestMode control,
» Checks the CRC per demodulated transport block (DTCH) and calculates the BLER.
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Wanted signal generator Setup example

e DL RMC 12.2 kbps
» Demodulation of DCH in open-loop

Transmit diversity mode test
— Antenna 1
— Antenna 2

o Setting External Start trigger
» Captures/ Synchronizes the Trigger
only once

Trigoer recapture/ synchronization .

: [Int]
: [11

IFF FFFF
F
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Wanted signal generator Setup example

PHCH Edit

: DL-DPCH TrCH Edit

e Set TPC command for Inner

loop power control
» 60 TPC command (60 slots)
cycle

— Step A (1 dB step {0})

» [82A BE82 ABES8 2ABE]
1000 0010 1010 1011 1110 ...

— Step B (1 dB step {0,0,0,0,+1})
» [FFF FFFF FFFF FFFF]

111111111117 ... Data (CH4)  Clock/Trig  PLR CONT
— Step C (1 dB step {0,0,0,0,-1})
- [000 0000 0000 0000] ,, — Step G (2 dB step {-1})
0000 0000 0000 ... - [000 0000 0000 0000] ,,
— Step D (1 dB step {+1}) 0000 0000 0000 ...
» [FFF FFFF FFFF FFFF] — Step F (2 dB step {+1})
11111111 1111 .. « [FFF FFFF FFFF FFFF] |,
— Step E (1 dB step {-1}) 11111111 1111 ...
- [000 0000 0000 0000] ,,
0000 0000 0000 ...

— Step F (1 dB step {+1})

- [FFF FFFF FFFF FFFF],,
111111111111 ...

— Minimum output power test

- [000 0000 0000 0000] ,,
0000 0000 0000 ...
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HSDPA demodulation test

Wanted signal generator
MG3681A

+MU368040A+MX368041B

+MX368041B-11

RF

Table C.8: Downlink physical channels for HSDPA receiver testing for Single Link performance.

Signal analyzer
(MS8600/MS2680)

1/Q

>
>

— EVM test
* HS-PDSCH, DPCH, ...

2003/12/11 12:41:24
< Modulation Analysis (HSDPA) >> : Single
: Normal
: Constellation

Heasure
Storage
Trace

Frequency :
2 112.500 000 4 MH=
Frequency Error :

CH / SF
Signal
Hod.
EVHCRHS )
EVH(Peak) 8 .
Origin Offset : -b6.63 dB
Harker : 80.0 symbol
D 0.4420
@ : -0.4376

Physical Parameter Value Note
Channel
P-CPICH P-CPICH_Ecl/lor -10dB
P-CCPCH P-CCPCH_Ec/lor -12dB Mean power level is shared with SCH.
Mean power level is shared with P-CCPCH — SCH
includes P- and S-SCH, with power split between
SCH SCH_Ec/lor -12dB both.
P-SCH code is S_dl,0 as per TS25.213
S-SCH pattern is scrambling code group 0
PICH PICH_Ec/lor -15dB
. 12.2 kbps DL reference measurement channel as
DPCH DPCH_Ec/lor Test-specific defined in Annex A 3.1
Specifies fraction of Node-B radiated power
HS-SCCH_1 HS-SCCH_Ec/lor Test-specific transmitted when TTl is active (i.e. due to
minimum inter-TT| interval).
3 No signalling scheduled, or power radiated, on this
HS-SCCH_2 HS-SCCH_Ecflor DTX'd HS-SCCH, but signalled to the UE as present.
HS-SCCH_3 HS-SCCH_Ec/lor DTX'd As HS-SCCH_2.
HS-SCCH_4 HS-SCCH_Ec/lor DTX'd As HS-SCCH_2.
HS-PDSCH HS-PDSCH_Ec/lor Test-specific
Necessary
power so that
total transmit OCNS interference consists of 6 dedicated data
OCNS power spectral

density of Node
B (lor) adds to
one

channels as specified in table C.12.

Harker : 12
(CH/SF: 47 16)

Code Domain
Power : -9.37 dB
Error : -48.75 dB
I : 0.11b45

Total Actiwe CH : 15 265
Pre Ampl : OfFf
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=
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HSDPA Baseband test  Connection example

Wanted signal generator
MG3681A

+MG3681A-11
+MU368040A+MX368041B
+MX368041B-11

Controller

1/Q

— Decoding test
e, « Inf. Bit checkin
» Inf. Bit g g
........ woneaon| s 1:  — BLER test
— PN15 o CRC Addition | 4664 |24|CRC « CRC Checking
* Reset to initial value Code Block — |
per Subframe Segmentation
Turbo-Encodi -
— All subframes TRy s 2] s
are the same data 1st Rate Matching| 9600 |
RV Selection | 7680

.................................................

* Physical Channel ﬁ|
. Segmentation

.
................................................

Figure A.17: Coding rate for Fixed reference Channel H-Set 3 (16QAM)
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HSDPA CQI test  Connection example

Wanted signal generator

MG3681A
+MU368040A+MX368041B
+MX368041B-11
(Combiner) Controller
(MA1612A)
i L
(Terminator) {5 ] . oot

(MP7524) T

A
(AWGN generator) ‘y’
MG3681A ner?
+MU368060A
— Controller

» Launches DL FRC in receivable state by FTM Factory TestMode control,

e Monitors CQI Channel Quality Indicator oy |JL. HS-DPCCH and calculates BLER of DL HS-
PDSCH.
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Wanted signal generator Setup example

« DLFRC

» H-Set 1 — ..
_ 16QAM nand . oh 1 . L [Imt] Pul Mod. = [Int]
— QPSK ' EN
» H-Set 2
~ 16QAM
~ QPSK
» H-Set 3
~ 16QAM
_ QPSK
» H-Set 4 - 2112.500 000 00 ryz
— QPSK _ P
5 H-Set5 et ? O@ dBm  TMem. |
— QPSK and . ton 3 s It Pulee Fod. - [Intd

« ALC Off

. , I Slide 176 i
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RF/IF components test  Connection example

Signal source Signal analyzer
MG3681A (MS8600/MS2680)
+MU368040A+MX368041B Reference clock

an®

A‘-lll

Spurious elimination filter
(MA2512A)

— Unwanted signals can be eliminated by connecting the filter if the spurious of signal source
obstructs the evaluation.

Spurious of MG3681A

- 660 MHz (IF leakage)

— +660 MHz offset (Local leakage)

—  2xfreq./3xfreq. (2nd/3rd harmonics)

_ , . Slide 177 i
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Downlink signal Setup example

FPattern

BS transmitter test Freq. 2112.500 000 00 mHz

e Test Model 1 Level = 8.00 dBn  Mem. ===
»  Single carrier E' .
» multi-carrier (2 carriers)

e Test Model 2

e Test Model 3

e Test Model 4

e Test Model 5
» Slngle Carrier Data (CH4)  Clock/Trig  PLR CONT

» multi-carrier (2 carriers) Freq. 2112.500 000 00 mHz
8. OO Bn  Mem. ——~

Normal

« ACP priority filter U —
»  Spectrum emission mask kDo L) ¢ 0 conlies
» ACLR
» Spectrum emissions

od. : [Int] Pulse Mod. : Clntd

Step
Cursor

Data (CH) Clock/Trig PLRE COMT Ref. Clock 179 Irput

_ ) . Slide 178
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2004701727 16:10:24
< CCDF (§-CDMa) >
¥ethod : CCDF

Comnt:( 15360000/ 16360000) Filter : 10HHz
® T M d I 1 ‘ fvg : —8.48dBn 36.61%
eSt O e Max : 11.04dB

Hin : -66.78dB

» 64 DPCH IIIII Probability

10% 3.7dB

— Single carrier 1% 5.5 [NEY

0.1% WM Display Data

0.01% 9.8dB ype
0.001% 10.9dB JProbabilit:

0.0001% 11.0dB #

Harker : 0.0100%

licas - PRy Beference

Trace

Delta Marker(Hdeas—Gauss)
WL Save Trace

Pre Ampl
9600CH Level : -16.00dBan Power Cal
214000000080z Cffset : 0.00dB  Correcti

2004/03/11 13:54:39
< CCDF (¥-CDHA) >>
. Hethod  : CCDF
— 2 .carriers Count:¢ 15360000/ 15360000) Filter : 20lHz

fAvg : —8.20dBn 36.79%

Max : 11.10dB
Hin : -8b.24dB

Probability
10% 3.7dB
1% 6.8dB
0.1% El il Display Data
0.01% 9.9dB
0.001%
0.0001% 11.1dB

#

Harker : 0.0100%

Heas 9.0dB Reference

Trace

Delta Marker(Hdeas—Gauss)
iGN Save Trace

3 H 9600CH Level : -16.00dBn Power Cal : Par Hir
Freq : 2140.0000008H= GCffset : 0.00dB  Correction : Off
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CCDF

2004/03/11 14:10:44 conr
< CCDF (W-CDHA) >>

Yethod : CCDF #
Comnt:¢ 16360000/ 16360000) Filter : 10Hz
Heasure

e Test Model 5 ' e room oo SN

Hin : -72.36dB

» 30 DPCH + 8 HS-PDSCH

10% fode

— Single carrier III 1% o NEEEY

0.1% . Display Data

0.01% o ype
0.001% 1 Probabilit
1

0.0001% : .

Harker : 0.0100%
Lt}

Heas Reference

Trace

Delta Marker(Hdeas—Gauss)
UGN Save Trace

20[dB1

9600CH Level : -16.00dBn Power Cal : Par Hir
214000000080z Cffset : 0.00dB  Correction : GOff

2004703711 14:19:18 GODF
< CCDF (§-CDMa) >
. Hethod : CCDF *
—_ 2 Carrl e rs Commt:( 16360000/ 16360000) Filter : Z20HHz

Heasure
fAvg : —8.29dBn 37.21%) A LD
Yaz : 11.23dB

Y¥in : -71.b6dB

o Scale
Probabilit
10% v __ fiode |
1% . $
0.1% . Display Data
0.01%
0.001% 10,
0.0001% 1.

Proba

#

Reference

Harker : 0.0100%
2 Trace

Yeas

Delta Marker(Hdeas—Gauss)
WL Save Trace

3 H 9600CH Level : -16.00dBn Power Cal : Par Hir
Freq : 2140.0000008H= GCffset : 0.00dB  Correction : Off

_ , o Slide 180 i
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Downlink signal Setup example

Pattern

UE receiver test

. DL RMC 12.2 kbps Freq.  2112.500 000 00

» for RX test e 3.00 B Mem. ———
» for Performance test 0 larming _—
° DL RMC 64 kbpS 2ocoan L0 /G Mod. d. : [nt]
e DL RMC 144 Kkbps
« DL RMC 384 kbps

Data (CHd) Clock/Trig FlLIE CONT Fef. Clock 170 Irnput
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Uplink signal Setup example

1922.500 000 00 rmHz

UE transmitter test el 3.00 @ ten
BS receiver test

¢ U L RMC 12.2 kb pS — [On 1 - [0 Mod. : [Int]l Fu od. : [Int]
« UL RMC 64 kbps 0 B el o

« UL RMC 144 kbps
« UL RMC 384 kbps

AlGH

Dat

Freq.  1922.9500 000 OO 1z
8 . OO cdBm Mem. —— —

* ACP priority filter
Transmitter test
»  Spectrum emission mask csehand . tn 3 1/arbd : (1nt) Pul
» ACLR A ree
»  Spectrum emissions

Even Level
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CCDF

2004/01/27 17:00:37 conr
< CCDF (W-CDHA) >>

Yethod : CCDF #
Comnt:¢ 16360000/ 16360000) Filter : 10Hz
Heasure

b U I_ R M C ’ ave : -3.86dBa Hethod
Hax : 3.92dB

Hin : -64.68dB

» 12.2 kb pS Probability Scale

10% . __ fiode |
1% . $
0.1% . Display Data
0.01% . ype
0.001% |

0.0001% #

Table A.1: Reference measuremet channels for UL DCH . : 1.0000% Reference

Trace
Parameter DCH for DTCH / DCH for DCCH Unit
DPDCH [Information bit rate 12,2/12,4 | 64/2,4 | 144/2,4 | 384/2,4 | 2048/2,4 kbps
Physical channel 60/15 | 240/15 | 480/15 [ 960/15 960/15 kbps Sawe Trace
Spreading factor 64 16 8 4 4
Repetition rate 22/22 19/19 8/9 -18/-17 -71-7 %
Interleaving 20 40 40 40 80 ms
Number of DPDCHs 1 1 1 1 6
DPCCH [Dedicated pilot 6 bit/slot H : 9600CH Lewel : -18.00dBan Power Cal
Power control 2 bit/slot : 1950.000000MH= Cffset : 0.00dB  Correcti
TFCI 2 bit/slot 2004/01/27 17:16:51 soor
FBI 0/2 bit/slot < CCDF (W-CDHA) >>
Spreading factor [ eee.. 256 eee., ¥ethod : CCDF #
Power ratio of $269:| 546 | -954 | -954 | :-954% dB Comwnt:( 15360000/ 15360000) Filter : 10lHz
DPCCH/DPDCH R R e | leosure
Amplitude ratio of 07333 [ 0,5333 | 0,3333 | 0,3333 | 03333 I Sl fiothod
DPCCH/DPDCH _ h‘[in; —63:51dB
Note: Combination of TFCI bit of 0 bit/slot and FBI bit of 2 bit /slot is applied in test of Site Scale
Selection Diversity Transmission specified in 8.10. Probability Hode
10% —_—
1% . $
0.1% . Display Data
0.01%
Proba
’ ' #
» 384 kbps : lorker :1.0000% Reference
' ' Trace
Pre Ampl
3 : 9600CH Level : -18.00dBan Power Cal

Freq : 1960.000000MHz OCffset : 0.00dB  Correcti

_ , o Slide 183 i
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Peak Clipping of modulation signal Setup example

e Useful for the evaluation of crest factor

(CCDF)

» Limiting the peak level of 1/Q amplitude

before FIR filtering
— lor Q RMS level
+

0 ~20dB, 0.1 dB resolution
* Measure CCDF of output signal (after FIR
filtering) by signal analyzer (MS8608A/09A),

and adjust the level to limit. :‘ " RMS Clipping
— ACLR of output signals is not deteriorated | 4 of | ofl
because of no distortion caused by clipping. * “ Clipping
+ Extreme clipping deteriorates waveform - oO88e e o0
quality. 1 0 @ |10 & RMS
| I | of Q
»  Scalar clipping _3_( —@--0— ,_=:-> !
— Limiting | or Q amplitude level - | o @
__________________ Pole®

. , I Slide 184 H
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Multi-carrier signal source

Reference clock \

A e
% {3

Combiner
Mini-Circuits
(ZB4PD)
 Test model 1 (64 DPCH)
» Scrambling code
- 00,10,20,30 [HEX]
» Typical ACLR [dB/3.84MHZz]
Lower/Upper

—  BMHz offset; -62.6/-62.4
— 10MHz offset: -63.3/-64.4
— 15MHz offset: -63.2/-64.4

N~—o N
\

I I—
. I—

Marker 1 [T1] RBH 30 kHz  RF Att 0 dB
Ref Lvl -103.32 dBm VB 30 kHz
-20 dBnm 1.94750000 GHz SWT 140 ms Unit dBm
-20
MEISER! -103[.32 o8| I
0 1.54750000 GHz
_40 A, A Apa,
-50 [ v\ [ \ ‘\ / \
1VIEW 1RM
2VIEW 2RM
-B0
-70
-80
-390
-1oo ﬁ‘ l W \M
%Nvdwv\ﬁkvaAW¢w
-110
POV PV SV Ny RS SOVENUYR (A
-120

Date:

enter 1.86 bGHz 5 MHz,

Span 50 MHz
17 . SEP. 1980 0:57:26

Discover What's Possible™
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GSM/EDGE
RF/IF components test  Connection example

Signal source
MG3681A

+MU368010A+MX368012A fﬁﬁ’gg‘&gg‘ﬁ'}gﬁg %)
or Reference clock
+MU368030A+MX368031A
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Downlink/Uplink signal  Setup example

e MX368012A Freq.  900.000 000 00 1z

»  GMSK modulation evel 5.00 By Mewm. ——
~ Data + GP CHIPO0 i o5 ympo ) s 0 e
Burst format - ' ' I

— Normal burst format for TCH
— Access burst format for RACH
— Continuous modulation format

« MX368031A Freq.  300.000 000 00 11z
»  8PSK modulation Level 5.00 dem  Mem. ———
— Continuous modulation format I N e

» GMSK modulation e« 5 e s ety Pttt
— Continuous modulation format e

Trigger Ref. Clock 1/0 [hput

_ , . Slide 187 i
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CDMAZ2000 1xEV-DOQO 36PF2

AN Access Network testing

3GPP2 C.S0032 -0 v2.0

3.1.1 Receiver Minimum Standards
3.1.1 Transmitter Minimum Standards
Wanted Interfering
Section | Test signal signal Ce\:/xerator AZ\rIISrl:tor Others
generator generator 9 9
31131 Data Channel Demodulation Performance +MU368060A
T (Case 1: without closed loop power control) +MU368040A
3.1.1.4.1 | Receiver Sensitivity
, . +MU368060A
3.1.1.4.2 | Receiver Dynamic Range +MU368040A
3.1.1.4.3 | Single Tone Desensitization M$3681A or MG3642A
2.08GHz
3.1.1.4.4 | Intermodulation Spurious Response Attenuation MG3681A MG3681A
. . +MU368030A | ME&3081A
3.1.1.4.5 | Adjacent Channel Selectivity +MX368033A +MU368030A MA1612A
+MX368031A 3GHz
MG3692A Combiner
20GHz
3.1.1.4.6 | Receiver Blocking Characteristics M$3681A or or
MG3642A
2.08GHz
, . . . +MU368060A
3.1.1.6 Received Signal Quality Indicator (RSQI) +MU368040A
MG3681A Spectrum
. . +MU368030A analyzer
3.1.2.4.3 | Inter-Sector Transmitter Intermodulation +MX368031A
(+MG3681A-42) Circulator
Slide 188
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Inter-Sector Transmitter Intermodulation test
Connection example

Interfering signal generator

MG3681A
+MU368030A+MX368031A A
(+MG3681A-42) /ﬁ = Controller
Circulator —] m |
Qi T
| T T
| ~-
Spectrum analyzer
MS8608A/8609A ~L—
+MX860804A/860904A
— Controller
 Launches in the transmitting state by FTIM Factory Test Mode control,
Discover What's Possible™ Slide 189
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Receiver test  Connection example

Interfering signal generator

CW generator

(AWGN generator)

MG3681A

+MU368030A+MX368031A

(+MU368060A) Combiner { T Controller

(MA1612A)

PER calculation
Wanted signal generator

(+ AWGN generator)
MG3681A
+MU368030A+MX368033A
(+MU368060A+MU368040A)

ke M

=
L—
EEEEy i (1

—

— |

Reference clock

CW generator
(MG3692A)
—  Start trigger
»  Front panel [Trigger] Input
Apply only one

—  26.66... ms clock (Short sequence rollover)
—  426.66... ms clock (Control Channel Cycle)
— 2 sec (Even second time mark)

—  Reference clock
Apply only one
* Front panel [Ref. Clock] Input
—  8x1.2288 MHz (9.8304 MHz)
* Rear panel [10MHz/13MHz Ref] Input
- 10 MHz, 13 MHz
—  Controller
+ Launches Reverse Traffic channel in receivable state by FTM Factory TestMode contro,
» Checks the CRC per demodulated Traffic channel packet and calculates the PER.

Discover What's Possible™ MGilfiSZi:?Ig-l-l /I n ri tsu




Timing synchronization Setup example

o Start trigger delay

» Set the timing to which AN can receive Reverse Traffic channel

Trigger

Reverse Traffic Channel

— Pilot & RRI Channel

— Data Channel
— DRC Channel
— ACK Channel

Start trigger

—

Delay: 1.125 ~ 2,097,153 chip

<« 1/2 Slot

ACK ACK ACK ACK ACK ACK ACK ACK ACK ACK ACK ACK ACK ACK ACK ACK

Forward Traffic Channel

n

n+1

n+2

n+3

n+4

n+5

n+6

n+7

n+8

n+9

n+10

n+11

n+12

n+13

n+14

n+15 | ***

1.66... ms (2,048 chip)

26.66... ms

v

Discover What's Possible™
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Timing sync. Setup example

1®EY-D0

Setting External Start trigger
» Captures/ Synchronizes the Trigger  {EiSEA 900.000 000 00

only once e ] 3.00 cgn  Mem. ———
Reference clock: cverce
» [R ef . C I O C k] I n p Ut ap p I | C ab I e C a S e jasel _:.;j-. ad | Or [/Q Mod. : [Int]l Pulse IMod. : |

— Reference Clock : [Ext(TTL)]
e 8x 1.2288 MHz (9.8304 MHz)

» [10MHz/13MHz Ref] Input
applicable case
— Reference Clock : [Int]

Start trigger delay
» 0~ 16,777,215 /8 chip
1/8 chip resolution

» Delay from Trigger
+ 9/8 chip
— 1.125 ~ 2,097,153 chip

Trigger recapture/ synchronization

Discover What's Possible™ MGigZiAl\?él-l /l n ri tsu




Long Code Mask sync.

Reverse Traffic Channel Long Code Mask
»  42-bit Mlgrcpmac

].'-'][ — |= |2 RO =[O [C [ = |2
¥ — = I~ = b= [~ = == b= e e e
sl ol A0 Al sl iapl aplanl Lol iapl anl i

1 Permuted (.-"'-L[']LCM]

L

5

g
08
i
06
)
14
)
(02
)
i

11
10

] (el el (e e Al
— |— — — = |—

20

] [l (Ni] [l (|
O] [T [ (O] O [T (D] [

29

Mlgreaae [T{T[T[1fT[1]1]1]1

»  42-bIit MQgreviac

— Derived from Mlgrcmac
© MQrrepyaclk] = MIRTCMAC[K-1], fork=1,...,41
¢ MQRTCMAC[O] = MIRTCMAC[O] ® MIRTCMAC[]'] ® I\/”RTCMAC[Z] ® MIRTCMAC[4] ® MIRTCMAC[S] ®
MIRTCMAC[6] ® MIRTCMAC[g] ® MIRTCMAC[]‘S] ® IV“RTCMAC[]'6] ® MIRTCMAC[17] ®

MIRTCMAC[]'S] ® MIRTCMAC[ZO] ® MIRTCMAC[ZJ'] ® MIRTCMAC[24] ® MIRTCMAC[ZS] ®
MIRTCMAC[26] D MIRTCMAC[‘?’O] D MIRTCMAC[32] D MIRTCMAC[34] D MIRTCMAC[41]

- ®: XOR

Setting AN

»  Mlgremac
»  MQgrcemac

3FF00000000
3FE00000001
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Wanted signal generator Setup example

e Reverse Traffic Channel
Data Rate ed. 900.000 000 00 mHz

» 9.6 kbps cvel —  3.00 dBn  Mem. ———
» 19.2 kbps
» 38.4 kb pS d : [On ] /O Mod. : [Int] Pulse Mod. : [Int
» 76.8 kbpS A e R b
153.6 kbps : Kb

CLrsor I

>,

v

T
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Interfering signal generator

«  HRPD signal Freq.
— CDMAZ2000 1XxEV-DO =
Reverse Traffic Channel
» Adjacent Channel Selectivity
test

o Sector 2 (Interferer)
» Inter-Sector Transmitter
Intermodulation test

Setup example

900.000 000 QOO0 rHz
8 . OO dBm  Mem. —— —

[/Q Mod. = [Int] Pulse Mod. :

Cursor

Ref. Clock 171 Input

HS86094  2004/02/03 10:29:48 iy oh por
RBW 30kHz  ATT 2dB#
Fr-'Ef':] . 900 . OOO OOO OO l“IH: VBW J0kHz SWT l0Gas
Ref Level -10.00dBn Ry | Ch Sepa—1
‘ 2.50000M1Hz
e ] T 8 OO AR lem . ML1:-73.42 U1:-73.79
I_'.:f W= ] - '_iE“l I ]':'“I - l12:—73.42 12:-73.79
| 1 Ch Sepa-2
2.50000MHz
I/ Mod, @ [lnt]l Pulse
Ch Sepa-3
2. 500001Hz
| e | | som,
Ww-"’w | | —
| \ | |
U iyt (TSR
; s | ; ch BY
5 3 il | _L.23000HHz |
éenter 1.930‘0006Hz I I épan 6.250HH£
return
[Attenmtor = 2dB |
Trigger 1/0 Input Pre Aupl OFF | ]
. . Slide 195
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AWGN generator

*  AWGN mixing
» C/N = Wanted signal/ AWGN

— Dynamic range test

« C/N:[1.2dB]
Wanted -63.8dBm Noise -65.00Bm

— RSQI test

* C/N: [1.0dB]
Wanted -83.0dBm Noise -84.0dBm
(Data rate:153.6 kbps,
Data E,/N,: 8 dB,
DataChannelGain: 18.5 dB)
I, E, Datarate 1+ChannelGain

l,o = N;x1.23x10°x ChannelGain

«  AWGN source

»4loc= .
/ :

II Total level |-

k + Bandwidth level | Lo

I

I

1

\\

-~
—
-
-—
—
—
—
—

Discover What's Possible™

d: T0n 1 170 Mod. @ [Int]

: [NOISEL]

MG3681A-E-I-1

Setup example

Freq. 900.000 000 00 tHz
Lewvel — 59 . 58 dBm Mem. ———

/7@ Mod. : [Int]l Puls

=_RT1]

[Int ] Trigger Delay : [

Mormal

Fulse Mod. : [Int]

e : (INWEEEE
i




CDMA2000 1XEV-DQO 3GPP2 AT Access Terminal tasting

3GPP2 C.S0033 -0 v2.0

3.1.1 Receiver Minimum Standards
Wanted Interfering cw AWGN
Section Test signal signal Others
generator | generator
generator generator
. , . +MU368060A
3.1.1.2.1 | Demodulation of Forward Traffic Channel in AWGN +MU368040A
: , . . Channel
31122 Demodulatlon of Forward Traffic Channel in Multipath MG3681A simulator
e Fading Channel +MU368060A L
Combiner
3.1.1.3.1 | Receiver Sensitivity and Dynamic Range
, e MG3681A or
3.1.1.3.2 | Single Tone Desensitization MG3681A 3GHz M232642A
3.1.1.3.3 | Intermodulation Spurious Response Attenuation +MU368030A | MG3681A
+MX368033A | MG3681A
3.1.1.3.4 | Adjacent Channel Selectivity +MU368030A MA1612A
+MX368031A 3GHz
MG3692A Combiner
20GHz
3.1.1.4.5 | Receiver Blocking Characteristics L\QS%SlA or or
MG3642A
2.08GHz
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Receiver test  Connection example

Interfering signal generator

CW generator

(AWGN generator)

MG3681A

+MU368030A+MX368031A

(+MU368060A) Combiner Controller
(MA1612A) PER calculation

Wanted signal generator
(AWGN generator)
MG3681A
+MU368030A+MX368033A
(+MU368060A+MU368040A)

N DBEEE0
{ DBEEE0 0
V Ml 0BBGO0

CW generator
(MG3692A)

— Controller
 Launches Forward Traffic channel in receivable state by FTM Factory TestMode control,
» Checks the CRC per demodulated Traffic channel packet and calculates the PER.

Discover What's Possible™ Mngzj:?:-l-l /I n ri tsu



Wanted signal generator Setup example

 Forward Traffic Channel

»

»

»

»

»

»

»

»

»

»

»

»

freq. 900.000 000 00 1
Level — 3.00 dBn  Mem. ———

Data Rate Slots per
Physical Layer Packet Baseband : (01 1/0Miod. : [Int] Pulse Mod. : CIntd
38.4 kbps 16 . LT
76.8 kbps 8
153.6 kbps 4
307.2 kbps 2
614.4 kbps 1 Coloulated Banduicth : _ 1.230.00kHe
307.2 kbps 4 _— —
614.4 Kbps 2 .
1.228.8 kbps ) S00.000 000 00 t#Hz
921.6 kbps 2 3.00 cdBm  Mem. =~
1,228.8 kbps 2
2,457.6 kbps 1

[/Q Input

Discover What's Possible™
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Interfering signal generator  Setup example

Freq.  300.000 000 00 11z

* HRPD Slgnal (= =1 3 . OO cdBm Mem. —— —
— CDMAZ2000 1xEV-DO

Forward Traffic Channel : on /0 Mod. s Llnt] Pulse

Cursor SR

Eef. Clock 170 [hput

or
- CDMA signal Freq.  900.000 000 OO 1z

- CDMAZ000 1X Level —  3.00 dg
Forward Traffic Channel

= —

: [On 1 LAG Mod. @ [Imt] Pulse

: [DT3G

Trigger

Ref. Tey8
Discover What's Possible™ Mng(;ii)lg-l-l /‘l n ri tsu
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AWGN generator Setup example

AWGN mixing Freq.  900.000 000 OO 1z

C/N = Wanted Signall AWGN Level — 54 .74 cdBm  Mem. = —

»
— Demodulation of FTC in AWGN test

« C/N: Tor/loc
o 61K 3

[t ] Trigger Delay

AWGN source =
»I, IOC - |/500000000000000000000000000000000000000065060000GAIICEABAIICEABIIACAAGIIOITT
! Total level

Mormal

l -

', + BandWIdth Ievel .....................

I

'\ N aseband @ [On 1 /6 Mod. @ [Intl Pulse Mod. : [Int]
. [NOISEL]

-~
—
—
—
—
—
=
i

Discover What's Possible™
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RF/IF components test  Connection example

Signal analyzer

Signal source
(MS8600/MS2680)

MG3681A
+MU368030A+MX368033A
Reference clock

or MX368031A

Frame trigger

— Frame trigger
Required when performing modulation analysis of Reverse signal by MS8608A/8609A

Because, it cannot catch Pilot Channel when DataChannelGain is high.

Rate (kbps) DataChannelGain (dB)

* Rear panel A4[Frame Trigger] or B2[Sequence Pulse] Output 96 3.75

— To MS8608A/8609A rear panel [Trigger] Input 19.2 6.75

— 26.66... ms clock 38.4 9.75

76.8 13.25

: 153.6 18.50

Field Value (Decimal)

DRCLength 0 (1 slot)
. DRCChannelGain 6 (3 dB)
S“de 202 ACKChannelGain 6 (3 dB)

Discover What's Possible™
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Forward signal Setup example

Freq.

AN transmitter test
AT receiver test

 MX368033A
» Active Slot: 8,4,3,2,1 carrier
— 2,457.6 kbps, 16QAM

1/2 Slot 1/2 Slot

1,024 Chips 1,024 Chips

Data MAC Filot MAC Data Data MAC Pilot MAC Data
400 64 96 64 400 400 64 96 LT 400
Chips Chips | Chips | Chips Chips Chips Chips | Chips | Chips Chips

» |dle Slot: 8,4,3,2,1 carrier

— Burst signal e

MAC Filot MAC
64 96 63
Chips | Chips | Chips

MAC Filot MAC
64 96 (23
Chips | Chips | Chips

Ldle Slot

« MX368031A
» Active Slot: single carrier
— 2,457.6 kbps, 16QAM
» ldle Slot: single carrier
— Burst signal

Slide 203
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900.000 000 QOO0 rHz
8 . OO dBm  Mem. —— —

LAG Mod. @ [Imt] Pulse

Eef. Clock 170 [hput

900.000 000 QOO0 rHz
8 . OO cdBm Mem. —— —

[/Q Mod. = [Int] Pulse

Trigger Ref. Clock /2 [hput
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« Active slot
» Single carrier

» 2 carriers

» 8 carriers

2004/01/27
< CCDF C1xEV-DO) >>

19:28:41

Hethod
Filter :

: CCDF
Count:( 16728640/ 16728640) 204Hz
0.58dBa
11.95dB

—-72.60dB

0.0100%
9

Delta Mérker(ﬂeas—

Ch 1002CH  Lewel

:  —6.00dBn Power Cal
900 . 0000004z Sffset .

0.00dB  Correctio:

Freq :

Discover What's Possible™

CCDF

37.34%

t
Reference
Trace

9.6dB
Gauss)
VRGN Save Trace

Back
Screen

11 P
Slide 204
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2004/01/,27
< CCDF C(1zEV-DQ) >

19:17:12 conr

Hethod
Filter :

: CCDF *
3z

Cownt:¢ 7864320/ 7364320)
Heasure
fAvg : —3.31dBan Hethod
Yaz : 10.60dB

Hin : -67.39dB

Scale

Probability Hode

$
Display Data

) vpe
10, Probabilit.
10.

#

0.0001%

Yarker :

0.0100%
Yeas 9

Reference
Trace

9.6dB
Delta Marker(Hdeas—Gauss)
BB Save Trace

Pre Ampl : Off
1092CH Lewel : -4.00dBn Power Cal : Per Hir
900 . 0000008z Sffset 0.00dB  Correction : GOff

2004/01/27 19:24:15 conr
< CCDF (1ZEV-DO) >

Hethod
Filter :

: CCDF *

Comnt:( 15728640/ 16H728640) bliiz

Heasure
fAvg : -3.64dBn 38.11%jE AL
Yaz : 11.61dB

Hin : -73.4bdB

Scale

Probability Hode

10%

$
Display Data

) v
10, Probab
1.

#

Yarker :

Heas Reference

0.0100%
2 Trace

8 9.6dB
Delta Marker(Hdeas—Gauss)
UGN Save Trace

Pre Ampl : Off
-4.00dBn Power Cal : Pwr Hir
0.00dB  Correction : Off

/inritsu
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Freq : 900.000000MHz Cffset :



CCDF

 Idleslot

» Single carrier
— Mean power of the ensemble
average =
Mean power of the Pilot/MAC

channel ensemble average
- 6.6 dB

2004/01/27 19:50:41 conr
< CCDF (1ZEV-DO) >

Hethod : CCDF *
Comnt:( 7864320/ 7864320) Filter : JiHz

Heasure
fAvg : -5.96dBn 19.54%jEN AL
Yaz : 16.39dB

Hin : —117.42dB *

o Scale
Probability
10% g fode |
1% .1dB %
0.1% 51 Display Data
0.01% .TdB ype
0.001% .5dB

0.0001% .8dB #

Harker : 0.0100%

licas - 14.7d R

Trace

9.6dB
Delta Marker(Hdeas—Gauss)
LGN Save Trace

Pre Ampl : Off
1092CH Lewel : -6.00dBn Power Cal : Per Hir
900 . 0000008z Sffset 0.00dB  Correction : GOff

Discover What's Possible™
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Reverse signal

AT transmitter test
AN receiver test
e MX368033A
» 9.6 kbps
» 153.6 kbps
e MX368031A
» 9.6 kbps
» 153.6 kbps

900.000 000 00 rHz

HER| : Lintd

: [DTSG
BN 1S : 1<EY-D0_RYS_9. 6k

Kok

Step
Cursor

Discover What's Possible™

Input
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od. -

Step
Cursor

Setup example

[Int]l Pu d. : [Int]

: [Int] Pu d. : [Int]

[nput
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Investigation of Reverse signal (9.6 / 153.6 kbps )

e 1
» Pilot Channel 0dB oo
» ACKChannel 3dB O — | ..

¢« Q
» DRC Channel 3dB ol B o
» Data Channel  3.75dB (9.6 kbps) é

6.75 dB (19.2 kbps)
9.75 dB (38,4 kbps) L
13.25 dB(76.8 kbps) Q) % =

18.5 dB (153.6 kbps) ey |

Discover What's Possible™ MngC;iAZ\?E?-I-l /I n ri tsu



9.6 kbps Constellation

Q 04 1 2.4
e | 2.9
» Pilot Channel 1
» ACK Channel ~1.4
— Half-slot transmission
- Q
» DRC Channel ~1.4
» Data Channel ~ 1.5

The right figure which plotted 1Q T

Inclines 45° in Spreadlng and
rotates 90°. N

Slide 208
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153.6 kbps Constellation

4
124

o |

» Pilot Channel 1

» ACK Channel ~1.4 0

— Half-slot transmission '

c Q 7

» DRC Channel ~1.4

» Data Channel ~ 8.4

The right figure which plotted 1Q I
Inclines 45° in Spreading, and
rotates 90°.

Slide 209
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CCDF

e On the result of Constellation, 9.6kbp side tends to generate the peak.
* Although specified that p test is 9.6 kbps and Spurious test is 153.6 kbps

In 3GPP2, it is necessary to consider also 9.6 kbps which the peak tends
to generate.

9.6 kbps 153.6 kbps

HSB6094 2004/01/27 18:49:01 HSB6094 2004/01/27 18:50:00
< CCDF C1xEV-DO) >> < CCDF C1xEV-DO) >>
Hethod : CCDF Hethod : CCDF
Cownt:( 2621440/ 2621440) Filter : 3iHz Cownt:( 2621440/ 2621440) Filter : 3iHz

-3.37dBn 48 .39% : -3.38dBn 47.92%
g 6.69dB X 5.50dB
: —T2.79dB in : -b1.89dB
Scale Scale
Hode 10% Hode
$ $
Display Data Display Data

ype E‘ .. ES : ype
[Probabilit. . o % . [Probabilit.

# #

EEEEEE

Reference : Reference
Trace o ' Trace

Save Trace Save Trace

=

=

Pre Aupl  : OFf cack Pre Aapl
Ch 1092CH  Lewel : -8.00dBn Power Cal : Par Hir [Rogeaiss=lER Ch 1092CH  Lewel : -10.00dBan Power Cal

Freq :  836.000000HHz Offset :  0.00dB  Correction : OFf 1: P Freq .  836.000000HHz Offset :  0.00dB  Correction :

Discover What's Possible™ MGingi-lEo-l-l /I n ri tsu



CDMA2000 1X 3GPP2 BS testing

3GPP2 C.S0010 -B vl

3 Receiver Minimum Standards
4 Transmitter Minimum Standards
_ Wanted Interferlng cW AWGN
Section | Test signal signal enerator enerator Others
generator generator 9 9
3.4 Reverse Traffic Channel Demodulation Performance MG3681A 2@@1612’*
34.1 Performance in AWGN +MU368060A .
Combiner
3.5.1 Receiver Sensitivity
. . MG3681A
3.5.2 Receiver Dynamic Range +MU368060A
3.5.3 Single Tone Desensitization L\QS%MA or MG3642A
2.08GHz
3.5.4 Intermodulation Spurious Response Attenuation MG3681A MG3681A
+MU368030A | MG3681A
3.55 Adjacent Channel Selectivity +MX368031A | +MU368030A MA1612A
+MX368031A 3GHz
MG3692A Combiner
20GHz
3.5.6 Receiver Blocking 2{-',,553681'6‘ or or
MG3642A
2.08GHz
. . . . MG3681A
3.7 Received Signal Quality Indicator (RSQI) +MU368060A
MG3681A Spectrum
. . . +MU368030A
4.4.3 Inter-Base Station Transmitter Intermodulation +MX368031A ?:ri\glyj/élet(r)r
(+MG3681A-42)
Slide 211
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Inter-Base Station Transmitter Intermodulation
test Connection example

Interfering signal generator

MG3681A
+MU368030A+MX368031A A
(+MG3681A-42) /ﬁ = Controller
Circulator —] m |
Qi T
| T T
| ~-
Spectrum analyzer
MS8608A/8609A ~L
+MX860803A/860903A
— Controller
 Launches in the transmitting state by FTIM Factory Test Mode control,
Discover What's Possible™ Slide 212
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Receiver test  Connection example

Interfering signal generator

CW generator

AWGN generator

MG3681A

+MU368030A+MX368031A

+MU368060A Combiner

(MA1612A)

Wanted signal generator
MG3681A
+MU368030A+MX368031A

Reference clock

CW generator
(MG3692A)

—  Start trigger
Front panel [Trigger] Input
Apply only one
— 20 ms frame clock
— 80 ms clock (Alignment of frame clock and zero PN offset 26.67 ms clock)
— 2 sec clock (Even second time mark)

—  Reference clock
Apply only one
Front panel [Ref. Clock] Input
—  8x1.2288 MHz (9.8304 MHz)
Rear panel [10MHz/13MHz Ref] Input
- 10 MHz, 13 MHz
—  Controller
Launches Reverse Traffic channel in receivable state by FTM Factory Test Mode contrg],
Checks the CRC per demodulated Traffic channel frame and calculates the FER.

il

[

U]

— |

A

Controller
FER calculation

Discover What's Possible™ Slide 213
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Timing synchronization Setup example

o Start trigger delay

» Set the timing to which MS can receive Reverse Traffic channel

Tr;,gger
_Delay: 1.125 ~ 2,097,153 chip
Reverse Traffic Channel Frame | Frame | Frame | Frame
— P|Iot_ Channel « > > > Pilot PN Sequence
— Dedicated Control Channel 26.666... ms
— Fundamental Channel
— Supplemental Channel
Start trigger
Forward Traffic Channel frame | Erame | Frame | Frame
20 ms (24,576 chip)
) 80 ms ]
. ) "y M Slide 214 -
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Timing sync. Setup example

« Setting External Start trigger

» Captures/ Synchronizes the Frea.  900.000 000 00 rz

Trigger Only once D 2 L 8 . OO |ZjE:I"|"I ”E‘III .

 Reference clock:

» [Ref CIO Ck] Input appll C abl e C aS e é:al_ _a N\ = [0 Mod. : [Int] Pulse IMod.

— Reference Clock : [Ext(TTL)] Pattern L5, :
« 8x 1.2288 MHz (9.8304 MHz)
» [LOMHz/13MHz Ref] Input , Trieser Source + (BEE Trisger Delay

applicable case
— Reference Clock : [Int]

o Start trigger delay et Clock 1/0 Irout
» 0~ 16,777,215 /8 chip
1/8 chip resolution

» Delay from Trigger
+ 9/8 chip
— 1.125 ~ 2,097,153 chip

Discover What's Possible™ MGigZiAZ\-lES-I-l /l n ri tsu



Long Code Mask sync.

* Reverse Traffic Channel Long

Code Mask
» 42-bit PN sequence

e Setting BS
» 00000000000

Discover What's Possible™ MGig(;i,i-l:-l-l /I n ri tsu



Wanted signal generator Setup example

e Reverse Traffic Channel
Test Mode Forward Traffic Channel Reverse Traffic Channel
Radio Configuration Radio Configuration

1 1 R

2 2 2

3 3 -t;é ........

4 4 3

5 5 4

G 6 5

7 7 5

8 8 G

9 9 G

900.000 000 00 rHz
8 . OO B

Fred.
Level — [Mem .

: [On 1]
: [DTEG

Step
CLrsor

[/ Trnput

Discover What's Possible™
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Interfering signal generator  Setup example

Freq.  900.000 000 00 Hz
« RC 3signal

_ o 3 . OO dBwm Mem. —— —
» Adjacent Channel Selectivity
test . [on 1/0 Mod. : [Int] Pulse

Step
Cursor

 External Base Station
» Inter-Sector Transmitter
Intermodulation test

Ref. Clock 171 Input

HS86084  2004/02/03 10:27:01 Adg oh Pur
- RBW 30kHz ATT 2dBi
FI"‘E'EZI . 900 . OOO OOO OO MHz MER 1.929 675GHz UEEUEE o SOkl SWT 105ms
Ref Level -10.00dBn Ry | Ch Sepa—1
8 OO ] : W‘W : Trace—A 2.50000MHz
Level . dBm  Mem. JLL it .o ,
Ko e m— : ] é | ch Sepa-2
2. 60000MHz
1A Mod., : [lnt]l Pul
Ch Sepa-3
2. 50000MHz
in* i ; Ch BN
Cursor W N*| 4" W 1.230001Hz
T 5 b
WJM%W | Mr#fnaww fband
| ! Ch BY
t 1 1.23000HHz=
center 1.930 oooenz Span 6.250HHZ
return
Trigger Ref. Clock 1/0 Input Pre Ampl OFF | _

Discover What's Possible™ Slide 218
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AWGN generator Setup example

*  AWGN source
» 4loc=Total level +Bandwidth level
Al

Mormal

Baseband : [On 1 170 Mod. : [Int] Fulse Mod. @ [Intl

Banduidth

: [NDTSELT]  Moise @ [ SBBHHZ]

[0 Thput

Discover What's Possible™ Mng:iAZ\-lS-I-l /I n ri tsu




RF/IF components test  Connection example

Signal source
MG3681A

+MU368030A+MX368031A fﬁﬁ’gg‘égg‘ﬁ'};ﬁg %)
or Reference clock
+MU368040A+MX368042A
\
‘/—/7 ~_ N
>

Slide 220
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Forward signal Setup example

BS transmitter test
MS receiver test

« MX368031A
» RC1/2
» RC 3/4/5

Table 6.5.2-3. Base Station Test Model, General

Channel Tvpe Relative Power

Pilot 0.2 of total power (linear)

Sync+Paging+Traffic | Remainder (0.8) of total power (linear)

Sync 3 dB less than one Fundamental Traffic
Channel; always 1/8 rate

Paging 3 dE greater than one Fundamental Traffic
Channel: full rate only

Traffic Equal power in each Fundamental Traffic
Channel: full rate only

 MX368042A
» RC1
» RC?2

Discover What's Possible™
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Freq.  900.000 000 00 rhz
8 . OO cdBm Mem. —— —

: [Intd Pul

Krioks
Step
Cursor

Freq.  900.000 000 00 rhz
]. . OO cdBm Mem. —— —

TTTTTT
Filot . On .

1780 Input
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CCDF

2004/01/27 21:22:46 conr
< CCDF (1ZEV-DO) >

Hethod : CCDF *
Comnt:( 7864320/ 7864320) Filter : JiHz

% Heasure

[ J RC 1 / 2 fAvg @  —0.24dBn Hethod
Yaz : 10.42dB
Yin : -74.97dB

» 9 channels Ilﬁﬂllllll Seale

4.1dB Loile

T.4dB $
LGN Display Data

3
¢ 9.8dB ype
» 64 channels ' | 10.208

0.0001% 10.4dB #

Harker : 0.0100%
9.8

leas Reference

dE Trace

9.6dB
Delta Marker(Hdeas—Gauss)
WL Save Trace

® RC 3/4/5 Pre Ampl : Off
: 8 1082CH  Lewel : -2.00dBmn Power Cal : Par Hir (R
; 2 |

900.0000004Hz  Cffset 0.00dB  Correction : Off

2004701727 21:24:40 2004/02/03 09:53:45 T
< CCDF C(1zEV-DO) >> < CCDF (1=EV-DQ) >>
Hethod : CCDF Hethod : CCDF #*
Cownt:( 7864320/  T864320) Filter : 3iHz Cownt:¢ 7864320/ 7364320) Filter : 3iHz
Heasure
fAvg : -2.16dBn 33 .74%jEN A LD
. - Hax : 13.88dB
-76.18dB Hin : -74.26dB

Scale Py Scale
Probability
liode 10% 4.1dB i

$ 5 T.6dB $
Display Data % LW Display Datal

ype 1 11.1dB 7]
Probabilit. . 12.3dB JProbab

+ 0.0001% 13.9dB #

EEEEEE

Harker : 0.0100%
Reference Heas - 11.1dB Reference

Trace Trace

8 9.6dB - 8 9.6dB
Delta Harker(Heas—Gauss) Delta Marker(Hdeas—Gauss)
RURGIIN Save Trace BTN Save Trace

0.0100%
3.8dB

Back

Screen Pre Ampl : Off

Ch 1092CH  Lewvel : 0.00dBn Power Cal : Pwr Mir

Ch 1092CH  Lewel : -6.00dBn Power Cal

Freq :  000.000000HHz Offset :  0.00dB  Correction : 1: P Freq .  900.000000Miz Offset :  0.00dB  Correction . OFf

Slide 222
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Reverse signal Setup example

_ Freq.  300.000 000 00 11z
MS trar_lsmltter test Lewel — 3 R OO dBm  Mem. = —
BS recelver test
« MX368031A

» RC1 _ Knob

Step

» RC3 e |,
— FCH + PICH
— FCH + SCH + PICH
— DCCH + PICH

LAG Mod. @ [Imt] Pulse

P MASSEEA Freq.  342.6950 000 OO0 1z
» RC1 |
Level 0.00 dem  Mem. ——

Output Lewvel @, BadBm

Slide 223
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2004/01/27 18:42:17 conr
< CCDF (1ZEV-DO) >

Hethod : CCDF *
Comnt:( 2621440/ 2621440) Filter : JiHz

% Heasure
b RC 1/ 2 fAvg : —0.2bdBn Hethod
Hax : 5.70dB

Hin : -33.62dB

o Scale
Proha.lla (1]% ity Hode

1% . $
0.1% . Display Data
0.01% . ype
0.001% |

0.0001% #

1 .0000%3 Reference

Trace

Save Trace

1092CH Lewel : -6.00dBn Power Cal
836 . 00000080z Cffset : 0.00dB  Correcti

Discover What's Possible™ Mng:iAZ\-ZEAr-I-l /I n ri tsu



RC 3

»

»

FCH + PICH

FCH + SCH + PICH

DCCH + PICH

2004/01/27 18:47:42

< CCDF C1xEV-DO) >>

Cowmt

Ch
|1

Freq ;

Hethod
Filter :

: CCDF
(0 2621440/ 2621440) JHH=
-3.16dBa
7.60dB

-64.40dB

Avg :

0.001%
0.0001%

Harker :
Heas

Pre Ampl
-8.00dBn Power Cal
0.00dB  Correctio:

1092CH  Lewel :
36 . 0000004z Sffset

Discover What's Possible™

44 .24%

1.0000%
b

Trace

1 .

CCDF

2004/01/,27
< CCDF C(1zEV-DQ) >

18:45:33 conr

Hethod
Filter :

: CCDF
3z

Comnt:( 2621440/ 2621440)

Heasure
-3.37dBa Hethod
4.95dB

-b4.70dB

fAvg :
Hax :
Min :
Scale
Hode

Probability
10%

$

Display Data

Ype
Probabilit.

#

1 .0000%3 Reference

Trace

Save Trace

Pre Ampl
-10.00dBn Power Cal
0.00dB  Correction :

1092CH  Lewel
836 . 00000080z Cffset :

2004701727 18:46:52
< CCDF C(1zEV-DQ) >

CCDF

Hethod
Filter :

: CCDF

Comnt:( 2621440/ 2621440) iz

Heasure
G RN Hethod
6.22dB

-60.22dB

fAvg :
Hax :
Hin :

Scale

Probability Hode

10%

$
Display Data

7]
Probab

#

#

Yarker :

Heas Reference

Trace

Reference 1.0000%4

Save Trace Save Trace

Back
Screen

Pre Ampl
-8.00dBn Power Cal
0.00dB  Correction :

/inritsu

Ch

: 1092CH  Lewel
Freq :

836 .000000M1z Offset
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RCR STD-28 V4.0

PHS RCRSTD-28 - CS/PS testing

3.4.3 7.2 Receiver Test
Wanted Interfering cW
et || Test signal signal BERT Others
— generator
generator generator
3432 |7.21 Sensitivity
MG3681A
3434 |7.2.2 Adjacent channel selectivity +MU368030A
MG3681A +MX368035A MP1201C | MA1612A
3435 |7.23 Intermodulation characteristics MG3681A MG3642A 3GHz
+MUSBB030A 1 =o581A or  MG3642A
3436 |7.24 Spurious response +MX368035A | 361z 2.08GHz
3439 7.2.8 Receive signal strength indicator accuracy
A 7.2.8.3 | Reception level value is display
3.4.3.10 | 7.2.9 Bit error rate floor characteristics MP1201C
Slide 226
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Recelver test Connection example

Interfering signal generator

CW generator
MG3681A ﬁ
+MU368030A+MX368035A
Combiner Controller
(MA1612A)

Wanted signal generator

N DBEEE0
{ DBEEE0 0
V Ml 0BBGO0

MG3681A
+MU368030A+MX368035A U
Frame trigger (only CS)
CW generator Demoduladed
(MG3642A) (TCH) data ||Clock
BERT
(MP1201C)

— Frame trigger
 Front panel [Trigger] Input
— 5 ms clock
— Controller
 Launches TCH in the receivable state by FTM Factory TestMode control,

Discover What's Possible™ MngC;iizg_l_l /I n ri tsu




CSrecelver  Timingsync. Setup example

* Frame trigger delay

» Set the timing to which CS can receive Uplink TCH
5 ms (960 symbol)

— Frame trigger = " —
Input
A Trigger A Trigger A Trigger
: Variable delay S
— Uplink TCH (burst) (Ten) (Ton
Output . 625 ms (120 symbo

* In case of outputting TCH (burst) in 5 ms from trigger
— MG3670 series “Trigger Select: Uplink”

A Trigger A Trigger A Trigger
. Variable delay .
— Uplink TCH (burst) (rcH ) (e )
Output — -

* In case of outputting TCH (burst) in 2.5 ms from trigger
— MG3670 series “Trigger Select: Downlink”

Discover What's Possible™ MngC;iAZ\-Z:-I-l /l n ri tsu



CSrecelver  Timingsync. Setup example

« Setting External Frame trigger

» Captures/ Synchronizes the Freq.  1895.150 000 00 1
Trigger of 5 ms clock Lewe] 5.00 Brn  Mem. ———
 Reference clock: Normal
Apply to cancel the Jltter of . N - 1/Q Mod. : [Int] Pulse Mod. : [lnt] 4
within +1/20 symbol of N A )
synchronous errors N
— MG3670 series is the jitter T
within +£1/16 symbol

» [Ref. Clock] Input applicable case

— Reference Clock : [Ext(TTL)]
e 20x 192 kHz (3,840 kHz)

» [10MHz/13MHz Ref] Input
applicable case
— Reference Clock : [Int]

Ref. Clock [/ Trnput
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CSrecelver  Timingsync. Setup example

* Frame trigger delay « Trigger recapture/ synchronization
» 0~ +16,777,215 /20 symbol
1/20 symbol
resolution

» Delay from trigger
+ 2.55 symbol | L

— 2.55 ~ 838,863.3 symbol =i 5 . OO B Mem.
e . g . Maormal

» In Case Of Outputting TCH 1] -- 0 | : /0 Mod. : [Int]l Pulse Mod.

(burst) in 5 ms from trigger 0

* 19,149 /20 symbol
- EqL”VaIent tO MGB67O Sel’leS ce : [HEmE] Trigger Delay

“Trigger Select: Uplink” it )
« 19,171 /20 symbol
-+ 0.61_4 + 0.5 symbol
» In case of outputting TCH

(burst) in 2.5 ms from trigger
¢ 9,549 /20 symbol
— Equivalent to MG3670 series

“Trigger Select: Downlink”

e 9,571 /20 symbol
— +0.614 + 0.5 symbol

Eef. Clock [/ Input
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Wanted/Interfering signal generator Setup example

* Wanted signal generator

oS e Freq.  1895.150 000 00 1
~ Uplink Lewel 5.00 dBn  tem. ——
» PStest Nornal
— Downlink d : [0n ] 1/Q Mod. : [Int] Pulse Mod. : C[Intl

* Interfering signal generator
~ CONPN15

Ref. Clock [/ Input

Discover What's Possible™ MngZiAZ\-SEl-I-l /I n ri tsu



RF/IF components test  Connection example

Signal source
MG3681A

+MU368030A+MX368035A fﬁﬁ’gg‘égg‘ﬁ'};ﬁg %)
or Reference clock
+MU368030A+MX368031A
\
‘/—/7 ~_ N
>

Slide 232
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Signal Setup example

e MX368035A Freq. 1895, 150 000 00 mHz

» m/4DQPSK modulation Level 5.00 &gn  Mem. ——
- TCH (burSt) format . [n 1/0 Mod. : [Int] Pulse r-1-'jﬁﬁiﬁtl-+J

— Continuous modulation format
» 16QAM modulation
» 8PSK modulation
» QPSK modulation

» BPSK modulation
— Continuous modulation format

Eef. Clock 170 [hput

*  MX368031A Freq.  1900.000 000 00 mhz
»  m/4DQPSK modulation Level 0.00 &

Mem. ——
— Continuous modulation format —

/A Mod, @ [Int] Pulse Mod. : [Int]

[/Q Mod. = [Int] Pulse Mod. :

Step

Cursor
136

[ 4:Pi/4D0PSK_PHS |

Step
Cursor

Slide 233
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Contrast of typical ACLR

e Burst (TCH) format
» 600 kHz: +0.5~+1 dB
» 900 kHz: +1 ~+2 dB

e Continuous modulation format

Discover What's Possible™
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2003/06/27 11:h4:41 Heasure
< fdjacent Channel Power(x/4DOPSK)>> Hethod
Storage : Normal
Hethod : Spectrum(Separate)

Spectrum
(All)

Spectrmm
(Separate)

High Speed
Span : 200kHz Data Points : 5Ol

Tz Power 4.49 dBa

Channel BW : 192.0kHz
Leakage Power Lower Upper
600 kHz : -73.87 dB -73.73 dB  Spectrum Analyzer
800 kHz : -7b.98 dB -7b.6b dB Ref : 0.00dBn
ATT : 10dB
RBW : 1kHz
UBW : 3kHz
SWT : 2bs % h
DET : Positive Peak

Pre Aupl  : OFf LA
-6.00dBn Power Cal : Pwr Mir R
1

2003/06/27 11:b2:03 Heasure
< fdjacent Channel Power(x/4DOPSK)>> Hethod
Storage : Normal
pectrunlSeparate)

ICH Level

1800000000z Offset : 0.00dB  Correction : Off

Spectrum
(All)

Spectrmm
(Separate)

High Speed
Span : 200kHz Data Points : 5Ol

Tz Power 4.54 dBa

Channel BW : 192.0kHz

Leakage Power Lower Upper

600 kHz : -74.40 dB
900 kHz : -71.19 dB

-74.68 dB  Spectrum Analyzer
-77.27 dB Ref : 0.00dBa
ATT : 10dB
RBW : 1kH=
VBW : 3kii=z
SWT : 600ms x 6
DET : Positive Peak

Pre Ampl : Off

Ch ICH Level : -6.00dBn Power Cal : Pwr Mir
Freq : 1900.000000MH= GCffset : 0.00dB  Correction : Off

/inritsu




PDC RCRSTD-27 BS/MS testing

RCR STD-27K
3.4.3 6.2 Receiver Test
Wanted Interfeing cW
e | Test signal signal BERT Others
W generator
generator generator
3.432 |6.2.1 Sensitivity
MG3681A
3434 |6.2.2 Adjacent channel selectivity +MU368010A
+MX368011A
3.435 |6.2.3 Intermodulation characteristics MG3681A mggggiﬁ — mggggﬁ MP1201C | MA1612A
3.43.6 |6.2.4 | Spurious response +MU368010A | 3¢5 2 08GHz 3GHz
+MX368011A VG3681A
3.438 |6.2.6 Interference level (CIR) +MU368010A
+MX368011A
3.4.3.10 | 6.2.8 Reception level detection
3.4.3.11 | 6.2.9 Network quality detection accuracy MP1201C
Slide 235
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Receiver test  Connection example

Interfering signal generator

CW generator

MG3681A

+MU368010A+MX368011A A
Combiner A Controller
(MA1612A) i I

Wanted signal generator

MG3681A
+MU368010A+MX368011A
Frame trigger (only BS) —
CW generator Demoduladed
(MG3642A) (TCH) data ||Clock
BERT
(MP1201C)

— Frame trigger

 Front panel [Burst Trig] Input
— 20 ms clock (Full rate), 40 ms clock (Half rate)

— Controller
 Launches TCH in the receivable state by FTM Factory TestMode control,

Discover What's Possible™ MngZij?s_l_l /I n ri tsu




BS receiver Timing sync. Setup example

- Setting External Frame trigger e
» Captures/ Synchronizes the Frea. 800000 000 00 e
Trigger of 20 ms clock (Full svel 5.00 dgm  Hem. ==
rate)/ 40 ms clock (Half rate) ponwal
° [10|\/| Hz/13MHz Ref] |nput: c : [0n ] 1/Q Mod.: [Int] Pulse Mod.: [Int]
Apply to cancel the jitter of ial - s
within £1/16 symbol of | Ton 1

. [UP TCH

synchronous errors - (B
— MG3670 series is the jitter
within £1/16 symbol

Slot @

P TCH

Symbol Clock Burst Gate  Burst Trig  Data Clock [/ Trnput

Slide 237
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Scramble pattern sync.  Setup example

e Scramble pattern
» PN(9,5)

v

» Register initial data(Sg ~ S,) = CC

"atternEdit

Fred. 800.000 000 00 1z Freqg. 800.000 000 00 MHz
= 5.00 dBm  Mem. =~ — : Lewvel 5.00 dBm  Mem. =~

Normal Hormal
System : PDC Pattern : UF TCH System @ POC Fattern : DM TCH ALL

THrSMET (0P 00 3

ate  Burst Tria  Data Clock 1/ Tnput Jata Symbs ate Burst Trig Data Clock [/ Thput

Slide 238
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Wanted/Interfering signal generator Setup example

800.000 000 OO0 -

Freq.

Digital Hod

Digital Mod

———Freq. 800.000 000 00 1z
W d . | Level 5.00 dern  rem.
ante SI na enerator Normal 5 OO — —
g g Lewvel . dBm  Mem. -
Baseband : [0n ] 1/Q Mod.: [Intl  Pulse Mod.: Clr Pattern
» BS test ot | B
System ; [EE1
Modulation /4 DEPSK Bit Rate : [42.0kbps] _Baseband : [On 1 /0 Mod.: [Int]  Pulse Mod.: [Int]
_ UP TCH Filter : [RNYQ] 0=[0.581 Phase Encode : [Normal 1
Slot Rate : [Fullratel Systen : [Fe]
Burst :[n ] Modulation x/d DEPSK Eit Rate o [42.8kbps]
Pattern : [UP TCH 1 Filter : [RNYQ] 2=[8.58] Phase Encode : [Mormal ]
» MS test Trigger : [Ext] Slot Rate . [alirate]
Burst 2 [On ]
Fattern + [UP TCH ]
~ DNTCHALL T
Slot 8 Slot 1 Slot 2
Up TCH

& iy

Data Symbol Clock Burst Gate  Burst Tria  Data Clock

Data

800.000 000 OO0 -

Freq.

Slot 8 Slot 1
P TCH

Digital Hod

Slot 2 3lot 3 Slot 4 Slot S

Fiy

Synbol Clock Burst Gate  Burst Trig  Data Clock 1/0 Ihput

Digital Mod

5.00 ——_Freq. 800.000 000 00 myz
Interfering signal generator jud (o den T
rorel |eve] 5.00 dgn  ren. -
Baseband : [0n 1 10 Mod.: [Int]  Pulse Mod.: Clr Pattern
Normal Edit

System : [gNe]
Frredg. 800 . OOO OOO OO MHz Modulat fon B e Bit Rate  : [42.6Kbps] _Baseband : Ion 1 1/0 Mod.: Cint]  Pulse Mod.: Cintd

Filter : [RNYQD «=[8.53]1 Phase Encode : [Normal 1

Slot Rate : [Fullratel Systen : [Fe]

——— Burst : [On ] Modulation : w/d DOPSK Bit Rate : [42.8kbps]

Lewvel 5 . OO dBm  Tem. Pattern : [N TCH ALL] Filter : [RMYQ] 2-10.58] Phase Encode : [Mormal 1

Trigger : [Int] Slot Rate : [Halfratel

Normal Burst : [On 1
Fattern : [DN TCH ALL]
Baseband : [ ] I/Q Mod.: [Int]l  Pulse Mod.: [Intl Trigger : [Int]
Slot @ Slot 1 Slot 2
System : [EE1
Modulation mid DUPSK Bit Rate : [42.8kbps] DOWN TCH DOl TCH DOWN TCH
Filter : [RNYQD «=[8.53]1 Phase Encode : [Normal 1 Slot 8 Slot 1 Slot 2 Slot 3 Slot 4 Slot S
Slot Rate : [Fullratel A A
Burst : ‘DOL‘JN TCH|DOLJN TCH|DOLJN TCH‘DOL‘JN TCH|DOLJN TCH|DOLJN TCH‘
Pattern : [PNIS 1 Data Symbol Clock Burst Gate  Burst Tria  Data Clock
Iy I
Data Symbol Clock Burst Gate  Burst Trig Data Clock 1/0 Input

Symbol Clock Burst Gate Burst Trig  Data Clogk 1/Q Input

™ Slide 239
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Packet communication Recelver test Setup example

* Wanted signal generator

MG3681A
+ MU368030A + MX368034A

» BS test
Uplink UPCH
- UP1

» MS test
Downlink UPCH
— DN1
— DN2
— DN3

FOC-P

800.000 000 00 rHz
5 . OO B

[0 Mod. =

Freq.

= —

MNarmal

Level

[Int] Pulse Mod. : [Int]

POCP
8:DNLINC3 ]

s [Int ] Trigger Delay : [

kot [lnt 1

Trigaer ef. Clock

800.000 000 00 rHz
5 . OO B

Freq.

= —

Level

1780 Input

Trigger Ref. Clock

Discover What's Possible™
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BS receiver Timing sync. Setup example

* Frame trigger delay

» Set the timing to which BS can receive Uplink UPCH
20 ms (420 symbol)

— Frame trigger = " —
Input
A Trigger A Trigger A Trigger
: Variable Delay e
— Uplink UPCH (burst) {Urcn) @_
Output ~— 6.66.. ms (140 symbo

 Outputting UPCH (burst) in 20 ms from trigger

Discover What's Possible™ MngC;ijf:_l_l /I n ri tsu



BS receiver Timing sync. Setup example

« Setting External Frame trigger e Trigger recapture/
»  Captures/ Synchronizes the synchronization
Trigger of 20 ms clock
e Reference clock:
Apply to cancel the jitter of
within £1/16 symbol of -\ 5.00 den  ren. ==
synchronous errors | | e
5 [Re f CIOCk] |npu t app“cable case Jaseband :: § . o [SQ Mod. @ [Int]l Pulse Mod.

— Reference Clock : [Ext(TTL)]
o 16x 21 kHz (336 kHz)

»  [10MHz/13MHz Ref] Input o D
applicable case _—
— Reference Clock : [Int]
 Frame trigger delay

» 0~+16,777,215 /16 symbol

1/16 symbol eg. _
resolution » In case of outputting UPCH
» Delay from trigger (burst).|r:3 gglr/rllg gg]g; Itrlgger
+ 3.7 symbol ’
Discover What's P(;ssigitalT”~ SO 0 =yTHoU! Slide 242
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RF/IF components test  Connection example

Signal source
MG3681A

+MU368010A+MX368011A fﬁﬁ’gg‘égg‘ﬁ'};ﬁg %)
or Reference clock
+MU368030A+MX368031A
\
‘/—/7 ~_ N
>

Slide 243
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Signal Setup example

« MX368011A
» Burst format
» Continuous modulation format

od.: [Int]l  Fu

Step

« MX368031A I
» Continuous modulation format

HER| : Lintd

Khob
Step

2:Pi/dn0PSk_PoC_Jl Cursor

- Trig Data C [nput
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Contrast of typical ACLR

e Burst (TCH) format
» B0OkHz: +7dB
» 100 kHz: +7 dB

e Continuous modulation format

2003/10/22 16:22:10 Ad jacent
< Adjacent Channel Power(x/4DOPSK)>>Heasure : Single Channel Power
Storage : Normal *
pectrum(All)

Heasure
Hethod

Storage
Hode

Span : 2b0kHz Data Points : 5Ol
Tz Power : 4.59 dBa *
Channel BW : 21.0klz . .
Leakage Power Lower Upper Calibration
b0 kiz : -66.03 dB -66.47 dB  Spectrum Analyzer
100 Kz : -72.66 dB -72.69 dB Ref : 2.00dBa
ATT :  20dB
RBW : 1kH= Adjust
VBW : 3kii=z Range
SWT : 105
DET : Positive Peak

Back
Screen

Pre Ampl : Off
ICH Level : -4.00dBn Power Cal : Pwr Mir
900 . 0000008z Sffset 0.00dB  Correction : GOff | B

2003/10/22 15:19:25 Ad jacent
< Adjacent Channel Power(x/4DOPSK)>>Heasure : Single Channel Power
Storage : Normal *
pectrum(All)

Heasure
Hethod

Storage
Hode

Span : 2b0kHz Data Points : 5Ol

Tz Power : 4.68 dBa *

Channel BW : 21.0klz . .
Leakage Power Lower Upper Calibration
b0 kiz : -73.60 dB -73.14 dB  Spectrum Analyzer
100 Kiz : -79.66 dB -79.66 dB 8 2.00dBn
20dB
1kHz
JkHz
10s

; Positive Peak

Pre Ampl : Off
Ch ICH Level : -4.00dBn Power Cal : Pwr Mir
Freq : 900.000000MHz Cffset : 0.00dB  Correcti ;. Off

Discover What's Possible™
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NADC 1S-136
RF/IF components test  Connection example

Signal source .
MG3681A Signal analyzer

+MU368030A+MX368031A Reference clock (MS8600/MS2680)

Discover What's Possible™
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Signal Setup example

« Continuous modulation format rreq.  900.000 000 00 1
Lewvel 5 . OO dEm Mem. ———

Mormal

d : [On 1 /0 Mod. : [Int] Pulse Mod. : [Intl

: 2 : [DTEG ]
N P AD0OPSK15-1 260

 [Int 1 Trigger Delay : [

: [Int ]

Ref. Clock [/ Trnput

Discover What's Possible™ MGigZii-llE?-l-l /l n ri tsu



Option

&

MG3681A-01, 02 249p]
» Reference oscillator

MG3681A-11 252p]
» Additional function of 1/Q output

MG3681A-21 2560]
» AF synthesizer

MG3681A-42 2590

» RF high level output

MA2512A 264>
» Band Pass Filter

Discover What's Possible™
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MG3681A-01, 02

Reference oscillator

e Exchangeable to long-term stable internal reference

oscillator
Standard MG3681A-01 MG3681A-02
Aging rate +1 x 10° /year |5 x 10 /day +5 x 10™"° /day
(£5 x 108 /year) |(+2 x 10°® /year)
Warm-up stability +1 x 107 +1 x 107
+1 x 10° +3 x 10° 15 x 10°

Temperature stability (0 ~ 50 °C)

* Warm-up stability: After 10 minute (compared to frequency after 24 hours)

* Frequency accuracy Is specified by the aging rate of

reference oscillator.

» Frequency accuracy
=+ Output frequency x Aging rate x Time since last calibrated

e.g. 2 GHz 1 year
=+ 2 kHz * Standard
=+ 40 Hz * MG3681A-02
Discover What's Possible™ Slide 249 /Inritsu
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Warm-up stability

* The long-term stable internal reference oscillator of MG3681A-01 and
02 uses OCXO of the oven system which stabilizes frequency only 10

minutes after the main power ON.
»  Since oven is preheated in power standby state, frequency is stabilized
immediately after power ON from only 10 minutes standby state.

o Standard internal reference oscillator uses TCXO with unnecessary
preheating.

Characteristics of frequency start-up
+0.5

=

Frequency drift > 1077

-0.5

1 10 100
Elapsed time (minutes)

. , I Slide 250 i
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Effect of frequency accuracy on recelver sensitivity
test

« In case of more frequency uncertainty (poor frequency accuracy),

receiver is tested as deteriorated sensitivity than true value.
» The level of the signal is lost when the received signal is located in the skirt of
BPF in a receiver by frequency uncertainty.

Frequency uncertainty

.
........

......

Skirts of BPF

Received signal

Receiver
> e L

_/\/_

~

. , I Slide 251 i
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MG3681A-11 Additional function of 1/Q output

Variable of voltage level of 1/Q signals output, DC offset
and quadrature degree

» Voltage level: 80~ 120 % resolution 0.1 %

— RMS level (V 12+Q?) is specified in each system software.
» DC offset: -05~+15V  resolution 0.5 mV
» Quadrature degree: -5~ +5° resolution 0.5 °

Differential 1/Q signals can be outputted.
» 1/Q signals which are reversal signals (amplitude is equal and polarity
IS reverse) of 1/Q signals are outputted.

.

1/Q signals output  1/Q signals output

. , I Slide 252 i
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Variable application of voltage level of 1/Q signals
output, DC offset and quadrature degree

* Inorder to test the vector modulator, the setup of vector magnitude, drive DC

voltage and 1/Q quadrature degree is required for the signal source.
» Vector Magnitude
— Voltage level is set as RMS level of the vector modulator.
»  Drive DC voltage
— In order to drive the vector modulator of the single power supply system, DC offset is set as
drive voltage.
» Quadrature degree
— In order to cancel the error of 1/Q quadrature degree (90 °) of the vector modulator, quadrature
degree is set.

. , I Slide 253 i
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Variable of voltage level of 1/Q signals output, DC
offset and quadrature degree

e Setup example
» Voltage level qrAUto) . 1Mz, Int.
— Specified 141 mV(rms) :
— 150 mV(rms) = 106 %
» DC offset
- +1V
» Quadrature degree
— Fine tuning

Return

+1V

Data (CHd) Clock/Trig FlLIE CONT Fef. Clock 170 Irnput

V124Q2 = 150 mV

a
\/

/ +1V
VI12+Q2 =141 mV

. , I Slide 254 H
Discover What's Possible MG3681AE-I-1 /Inrltsu




Application of differential 1/Q signals

In order to test the vector modulator and baseband LSI for balanced device, the
output of I, I, Q and Q batance is required for the signal source.

 In1/Q input device, the balanced input has the advantage which can reduce the
amplitude error and the noise compared with | and Q unbalanced input (single
end).

»  Reduction of the amplitude error by the grand loop
— The cause is that the ground of the signal source and the ground of the input device are not

equivalent potential.

» Reduction of a signal line noise
— The cause is that the environmental noise is picked up on the signal line.

*  For outputting differential 1/Q signals
» 1/Q Output: [On]

IF/RF Setup

Slide 255
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MG3681A-21 AF synthesizer

* AF can be outputted.

» 0.01 Hz ~ 400 kHz resolution 0.01 Hz
Sine wave Triangle wave

Square wave Sawtooth wave

. . Slide 256 i
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MG3681A-21 AF synthesizer

* Internal analog modulation signal can be outputted.
» AM s(t) \/\/\/\= —&Q— wuthalnxip
— V(1) = Ac [1 + m s(t)] cos(2rfc t) ot AP
« m: Modulation index (Modulation depth) e(t) WA~

» FM
— Vg, (t) = Ac cos[2nfc t + m [s(t)dt]
* m: Frequency modulation index (Frequency deviation)
> oM (PM) | -
— Vpy(t) = Ac cos[2nfc t + m s(t)] s(t) .
* m: Phase modulation index (Phase deviation) '

 Ac: Carrier amplitude Veu(® ‘DU%DUDWOUBUDU%DUDUOU_T

¢ 5(t): Modulation signal (AF)

o fc: Carrier frequency (RF) vV tnnnnnnnnnnnnﬂ 3
e o WA

. , I Slide 257 H
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External analog modulation

* Input Modulation signal (AF).

4 I e S

Wideband AM AM FM or ¢M (PM)

* Wideband AM
»  Applicable to wideband (high-speed) video modulation

» ASK modulation is achieved by AM.

— Modulation Signa] Lewel O c OO cdBm  Mem. =~ —
- ASK 1T 1 — fiows " osome | |

I30epth « [ @.6x]

L 4 =

FIt / ol
W off

Wide Ar
On S

S“de 258 lata (CH4) 2 FlE CONT
MG3681A-E-I-1
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MG3681A-42 RF high level output

* RF output level range in CDMA modulation signals can be
gained 8 dB without degrading the adjacent channel

leakage power ratio.
» at outputting 1.9 to 2.3 GHz used as the frequency band for IMT-2000

systems
» ACLR does not degrade up to +5 dBm in W-CDMA/CDMAZ2000

modulation.

RF high level output

! |
! I
: ) _
yd N Step 4
RF Output : : attenuator \_ i (
1

] : RF Qutput

|
: Low-distortion |
, power amplifier :

___________

+8 dB gain

Slide 259
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Application
» Useful for signal source of power amplifier requiring a high input level

Freq.  2170.000 000 OF 1+

Hi-Lwl

18MHz.,

Gl Step

L
L
L
L
: L

Slide 260
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Typ. ACLR

« W-CDMA
» Test Model 1: 16 DPCH
'50 | | ' | | | | | ' | | |
IR R il sl wiekeh e roodmosioosbo-q---i-at 2140MHz -
ACLR i E - Nommal Modd 1 {7
(5MHz) R
[dBc] R . ! -

s 0 +5  F10
Output level [dBm]

. , I Slide 261 i
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Maximum output level  (1.9~2.3 GHz)

Standard MG3681A-42

«  W-CDMA modulation +8 dB gain
Number of multiplex channel: dBm dBm
» 1~7 ; +5 +13
» 8~12 ; +4 +12
» 13~15 ; +3 +11
» 16~19 : +2.14 +10.14
» 20~31 ; +2 +10
» 32~50 ; +1 +9
» 51~ ; 0 +8
« CDMAZ2000 modulation
» +5 £ +13
e CW without gain
» +17 LW Typ.+19 (Setting: +25)

. , I Slide 262 i
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Typ. output level frequency response

 Level +5 dBm setting (CW)

10 | 1 |
2R T S A AU NS RO RS S 5 S S S
= A
% 5 /\ AN W‘-"\ ha‘\A
- VNV VY l
1= N N O A 8 N O S
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0 1000 2000 3000

Frequency (MHz)
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MAZ2512A Band Pass Filter

* The unnecessary spurious signal of a signal generator can

be attenuated.
» at outputting 1.92 to 2.17 GHz used as the frequency band for IMT-
2000 systems
» Excellent amplitude ripple and group delay characteristics don’t
degrade modulation accuracy of the signal.
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Application

* When spurious signals hinder components evaluation
» Spurious signals of MG3681A

— 660 MHz (IF leakage)

— +660 MHz offset (Local leakage)

— 2xfrequency/3xfrequency (2nd/3rd harmonics)
Signal source Signal analyzer
MG3681A (MS8600/MS2680)
+MU368040A+MX368041B Reference clock
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Improvement of spurious

\ 4 \ 4
MSSEPSR  2081/18/24  15:44:05 S MSSEPSR  2881/18/24  15:37:37 S
MKR 2. 1636Hz —7.91dpy | RBW 1MHz# AT 2Bk Delt 669Hz —63.01dp|RBW 1lHz# AT GdBk
VBW IMHz  SWT 98.8ms* VBW IMHz  SWT 98.8ms*
Ref Level —8.000BN DET Pos Peak Peak Ref Level -5.09dBn__ DET Pos Peak Peak
1adB” TraceA Search 1adB” TraceA Search
— > Mext Peak Hext Peak
_ N
< <-80dBc \2fo)
) ) Dip ~ Y Dip
— Search f ) (f ) (Sfc Search
IE \I\_/Q
Mext Dip Mext Dip
ok O AL L T Y g O T ki PR R - P At L ) WWW
[ P RPN
' Resalution q(y Resolution
i 5 .08 5 .08
i ® I ®
Start 36MHz Stop 7.080GHz Threahold Start 36MHz Stop 7.080GHz Threahold
resho resho
[Zore Center = 2.162 820 0@BRGEHz | [Band @ [Zore Certer = 669.120 BOAMHz | [Band @ |
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L_oss frequency response

0

[
Pass band o [ \x
- 1.92~2.17 GHz S / \
(IMT-2000 system band) g / \
e Insertion loss <3.5dB £ 0 ,./
+  Returnloss >15dB s
Filter band -10G) 1000 3000 3000 3000
« DC~15G, 2.58~7 GHz Frequency (M)
e Attenuation >20dB (<5 GHz) 0 i
>10dB (=5 GH2z) - [\ N
g j/ \\ vV
T |
% -60 ,,JJ \ ’jV
) SOW ||
_1000 2000 4000 6000 8000
Frequency (MHz)
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Modulation accuracy not degrading

 Amplitude ripple

<0.2dB
(5 MHzBW)

* Group delay

»

» <1ns
(5 MHzBW)
MS8689A 2001/16/29  13:36:11 fodulation
<< Modulation Analysis CW-COMA) >>  Measure : Single Analysis
Storage @ Mormal ¥
Trace : Constellation
Trace
Freguency : Format
2 170,006 aee @ [MHz "
. Freguency Error :
0,608 @ kHz
Storage
2,088 ppm Fode
*
Q . N RMS EWM Y Scale
8.7 % (rms) [ode
Peal EVM : "
1.86 % y
Origin Oftset :
_ Aralysis
37.58 B Mode
. Marker :
T62.0 chip
(1) : 0. 9960 Adjust
(Qay @.0625 Range
I
Ch 16712CH  Level : -16.686dBm Pouwer Cal : Off
Fre 2178, 800066MHz - Offset A.60d8  Correction : Off
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MS86689A

<< Modulation Analysis (W-COMA)Y >>

20681/18/29  13:33:50

Measure
Storage
Trace

: Single
: Mormal
: Constellation

Freguency :
2 170,006 aee @ [MHz
Freguency Error :
0,608 @ kHz
2,088 ppm
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18712CH  Lewel

2176 .000000MHz  Offset

—16.68dBm
8. 6ade

RMS EWHM : )
6.89 % (rms)
Peal EVM :
1.96 % y
Origin Oftset :
-37.77 B

Marker :
T62.0 chip
(1) :  -B.ea52
(0 —B.949d6

: Off
: Off

Power Cal
Correct ion

Modulation
Analysis

#
Trace
Format
*
Storage
[Moce
*
Scale
[ode

*
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[
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Back
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