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through Lawrence Berkeley National Laboratory (subject to receipt of any required
approvals from U.S. Dept. of Energy). All rights reserved. SuperLU Disclaimer: THIS
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

7-zip - 7-Zip Copyright: Copyright (C) 1999-2009 Igor Pavlov. Licenses for files are:
7z.dll: GNU LGPL + unRAR restriction, All other files: GNU LGPL. 7-zip License: This library
is free software; you can redistribute it and/or modify it under the terms of the GNU
Lesser General Public License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version. This library is distributed
in the hope that it will be useful,but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
Lesser General Public License for more details. You should have received a copy of the
GNU Lesser General Public License along with this library; if not, write to the Free
Software Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA.
unRAR copyright: The decompression engine for RAR archives was developed using source
code of unRAR program.All copyrights to original unRAR code are owned by Alexander
Roshal. unRAR License: The unRAR sources cannot be used to re-create the RAR
compression algorithm, which is proprietary. Distribution of modified unRAR sources in
separate form or as a part of other software is permitted, provided that it is clearly stated
in the documentation and source comments that the code may not be used to develop a
RAR (WinRAR) compatible archiver. 7-zip Availability: http://www.7-zip.org/

AMD Version 2.2 - AMD Notice: The AMD code was modified. Used by permission. AMD
copyright: AMD Version 2.2, Copyright © 2007 by Timothy A. Davis, Patrick R. Amestoy,
and Iain S. Duff. All Rights Reserved. AMD License: Your use or distribution of AMD or any
modified version of AMD implies that you agree to this License. This library is free
software; you can redistribute it and/or modify it under the terms of the GNU Lesser
General Public License as published by the Free Software Foundation; either version 2.1 of
the License, or (at your option) any later version. This library is distributed in the hope
that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser
General Public License for more details. You should have received a copy of the GNU
Lesser General Public License along with this library; if not, write to the Free Software
Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA Permission is
hereby granted to use or copy this program under the terms of the GNU LGPL, provided
that the Copyright, this License, and the Availability of the original version is retained on
all copies.User documentation of any code that uses this code or any modified version of
this code must cite the Copyright, this License, the Availability note, and "Used by
permission.” Permission to modify the code and to distribute modified code is granted,
provided the Copyright, this License, and the Availability note are retained, and a notice
that the code was modified is included. AMD Availability:
http://www.cise.ufl.edu/research/sparse/amd

UMFPACK 5.0.2 - UMFPACK Notice: The UMFPACK code was modified. Used by permission.
UMFPACK Copyright: UMFPACK Copyright © 1995-2006 by Timothy A. Davis. All Rights
Reserved. UMFPACK License: Your use or distribution of UMFPACK or any modified version
of UMFPACK implies that you agree to this License. This library is free software; you can
redistribute it and/or modify it under the terms of the GNU Lesser General Public License
as published by the Free Software Foundation; either version 2.1 of the License, or (at
your option) any later version. This library is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public License for
more details. You should have received a copy of the GNU Lesser General Public License

along with this library; if not, write to the Free Software Foundation, Inc., 51 Franklin St,
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Fifth Floor, Boston, MA 02110-1301 USA Permission is hereby granted to use or copy this
program under the terms of the GNU LGPL, provided that the Copyright, this License, and
the Availability of the original version is retained on all copies. User documentation of any
code that uses this code or any modified version of this code must cite the Copyright, this
License, the Availability note, and "Used by permission." Permission to modify the code
and to distribute modified code is granted, provided the Copyright, this License, and the
Availability note are retained, and a notice that the code was modified is included.
UMFPACK Availability: http://www.cise.ufl.edu/research/sparse/umfpack UMFPACK
(including versions 2.2.1 and earlier, in FORTRAN) is available at
http://www.cise.ufl.edu/research/sparse . MA38 is available in the Harwell Subroutine
Library. This version of UMFPACK includes a modified form of COLAMD Version 2.0,
originally released on Jan. 31, 2000, also available at
http://www.cise.ufl.edu/research/sparse . COLAMD V2.0 is also incorporated as a built-in
function in MATLAB version 6.1, by The MathWorks, Inc. http://www.mathworks.com .
COLAMD V1.0 appears as a column-preordering in SuperLU (SuperLU is available at
http://www.netlib.org ). UMFPACK v4.0 is a built-in routine in MATLAB 6.5. UMFPACK v4.3
is a built-in routine in MATLAB 7.1.

Qt Version 4.6.3 - Qt Notice: The Qt code was modified. Used by permission. Qt copyright:
Qt Version 4.6.3, Copyright (c¢) 2010 by Nokia Corporation. All Rights Reserved. Qt
License: Your use or distribution of Qt or any modified version of Qt implies that you agree
to this License. This library is free software; you can redistribute it and/or modify it under
the

terms of the GNU Lesser General Public License as published by the Free Software
Foundation; either version 2.1 of the License, or (at your option) any later version. This
library is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public License for
more details. You should have received a copy of the GNU Lesser General Public License
along with this library; if not, write to the Free Software Foundation, Inc., 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301 USA Permission is hereby granted to use or copy this
program under the terms of the GNU LGPL, provided that the Copyright, this License, and
the Availability of the original version is retained on all copies.User

documentation of any code that uses this code or any modified version of this code must
cite the Copyright, this License, the Availability note, and "Used by permission."
Permission to modify the code and to distribute modified code is granted, provided the
Copyright, this License, and the Availability note are retained, and a notice that the code
was modified is included. Qt Availability: http://www.gtsoftware.com/downloads Patches
Applied to Qt can be found in the installation at:
$HPEESOF_DIR/prod/licenses/thirdparty/qt/patches. You may also contact Brian
Buchanan at Agilent Inc. at brian_buchanan@agilent.com for more information.

The HIiSIM_HV source code, and all copyrights, trade secrets or other intellectual property
rights in and to the source code, is owned by Hiroshima University and/or STARC.

Errata The ADS product may contain references to "HP" or "HPEESOF" such as in file
names and directory names. The business entity formerly known as "HP EEsof" is now part
of Agilent Technologies and is known as "Agilent EEsof". To avoid broken functionality and
to maintain backward compatibility for our customers, we did not change all the names
and labels that contain "HP" or "HPEESOF" references.

Warranty The material contained in this document is provided "as is", and is subject to
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being changed, without notice, in future editions. Further, to the maximum extent
permitted by applicable law, Agilent disclaims all warranties, either express or implied,
with regard to this documentation and any information contained herein, including but not
limited to the implied warranties of merchantability and fitness for a particular purpose.
Agilent shall not be liable for errors or for incidental or consequential damages in
connection with the furnishing, use, or performance of this document or of any
information contained herein. Should Agilent and the user have a separate written
agreement with warranty terms covering the material in this document that conflict with
these terms, the warranty terms in the separate agreement shall control.

Technology Licenses The hardware and/or software described in this document are
furnished under a license and may be used or copied only in accordance with the terms of
such license. Portions of this product include the SystemC software licensed under Open
Source terms, which are available for download at http://systemc.org/ . This software is
redistributed by Agilent. The Contributors of the SystemC software provide this software
"as is" and offer no warranty of any kind, express or implied, including without limitation
warranties or conditions or title and non-infringement, and implied warranties or
conditions merchantability and fitness for a particular purpose. Contributors shall not be
liable for any damages of any kind including without limitation direct, indirect, special,
incidental and consequential damages, such as lost profits. Any provisions that differ from
this disclaimer are offered by Agilent only.

Restricted Rights Legend U.S. Government Restricted Rights. Software and technical
data rights granted to the federal government include only those rights customarily
provided to end user customers. Agilent provides this customary commercial license in
Software and technical data pursuant to FAR 12.211 (Technical Data) and 12.212
(Computer Software) and, for the Department of Defense, DFARS 252.227-7015
(Technical Data - Commercial Items) and DFARS 227.7202-3 (Rights in Commercial
Computer Software or Computer Software Documentation).
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TD-SCDMA BER Performance Designs

The TDSCDMA_BER_wrk workspace demonstrates BER and BLER performance. Three
example designs are included in this workspace:

« BER and BLER performance of a 12.2k uplink channel with AWGN:
TDSCDMA_12_2_UL_AWGN

« BER and BLER performance of a 12.2k uplink reference fading channel with joint
detection receiver: TDSCDMA_12_2_UL_Fading_JD

« BER and BLER performance of a 12.2k downlink fading channel with joint detection
receiver: TDSCDMA_12_2_DL_Fading_JD

12.2k Uplink Channel with AWGN
TDSCDMA_12_2_UL_AWGN
Description

BER and BLER performance of a 12.2k uplink channel with AWGN is demonstrated in this
design.

The top-level schematic for this design is shown in the following image.

« TDSCDMA_RefCh_RF is used to generate an uplink RF reference measurement
channel. One physical channel is used to carry one DCH and one DCCH. The
spreading factor is 8.

« A convolution encoder is used. The code rate is 1/3 and the constraint length is 7. A
rate match component is placed after the encoder with a 1/3 puncture rate.

« A Rake receiver is applied.
WAR
EVAR I#

TOSCOMA, BER Test
for 12.2k UL
DF
- o Reference Channel

DF IW PARAMETER SWEEP |J
TOSCOMA BER 12 2 UL _AWGHN_Info
T2 ParamZweep
Swreep
Refenice || — <\ P | BLER .
Channel|| o J son [ 0D
F. F b ) L or Mumeric
Delay - —
TDSCOMA,_RefCH RF D1 TLEChMA_BER MurmericSink
M T3 BLER
> b > e ]
MW 1!5'(]'_"_ ) Mumeric
AddMDensity TOSCOMA 12 2 1L RakeReceiver Mumericink
a2 T4 T BER

TDSCDMA_12_2_UL_AWGN Schematic
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Simulation Results

Simulation results are displayed in the following image.
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Simulation Results

Benchmark

e Hardware Platform: Pentium 4 1.8GHz, 512 MB memory
« Software Platform: Windows XP, ADS 2003A
o Simulation Time: 20 hours

References

1. 3GPP Technical Specification TS 25.142 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station Conformance
(TDD) (Release 4)" June, 2002.

12.2k Uplink Fading Channel with Joint Detection
Receiver

TDSCDMA_12_2_UL_Fading_JD

Description

BER and BLER performance of a 12.2k uplink reference fading channel with joint detection
receiver is demonstrated in this design.

The top-level schematic for this design is shown in the following image.
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TDSCDMA_12_2 UL_Fading_JD Schematic

o« TDSCDMA_RefCh_RF is used to generate an uplink reference measurement channel.
One DPCH is used to carry one DCH and one DCCH. The spreading factor is 8.

e A convolution encoder is used. The code rate is 1/3 and the constraint length is 7. A
rate match component is placed after the encoder with a 1/3 puncture rate.

e The following table lists propagation conditions (defined in the reference) for multi-
path fading environment performance measurements (Case 3 is applied in this
design). All taps have classical Doppler spectrum.

Propagation Conditions for Multi-Path Fading Environments

Case 1, 3 km/hr Case 2, 3 km/hr Case 3, 120 km/hr
Relative Delay |Average Power Relative Delay Average Power Relative Delay |Average Power
(nsec) (dB) (nsec) (dB) (nsec) (dB)
0 0 0 0 0 0
2928 -10 2928 0 781 -3
1200 0 1563 -6
2344 -9

Simulation Results

Simulation results are displayed in the following image.
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Simulation Results

Benchmark

o Hardware Platform: Pentium 4 2.3GHz, 512 MB memory
o Software Platform: Windows 2000, ADS 2003C
o Simulation Time: 60 hours

References

1. 3GPP Technical Specification TS 25.142 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station Conformance
(TDD) (Release 4)" June, 2002.

12.2k Downlink Fading Channel
TDSCDMA_12_2_DL_Fading_JD

Description

BER and BLER performance of a 12.2k downlink fading channel with joint detection
receiver is demonstrated in this design.

The top-level schematic for this design is shown in the following image.
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TDSCDMA_12_2_DL_Fading_JD Schematic

« TDSCDMA_RefCh_RF is used to generate a downlink reference measurement channel.
Two DPCHs carry one DCH and one DCCH. The spreading factor is 16.

e A convolution encoder is used. The code rate is 1/3 and the constrain length is 7. A
rate matching component is placed after the encoder with a 1/3 puncture rate.

« A joint detection receiver is applied.

o The following table lists propagation conditions (defined in the reference) for multi-
path fading environment performance measurements (Case 3 is applied in this
design).

Propagation Conditions for Multi-Path Fading Environments

Case 1, 3 km/hr Case 2, 3 km/hr Case 3, 120 km/hr
Relative Delay |Average Power Relative Delay A Average Power Relative Delay |Average Power
(nsec) (dB) (nsec) (dB) (nsec) (dB)
0 0 0 0 0 0
2928 -10 2928 0 781 -3
1200 0 1563 -6
2344 -9

Simulation Results

Simulation results are displayed in the following image.
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Simulation Results

Benchmark

e Hardware Platform: Pentium 4 2.3GHz, 512 MB memory
o Software Platform: Windows 2000, ADS 2003C
e Simulation Time: 35 hours

References

1. 3GPP Technical Specification TS 34.122 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station Conformance
(TDD) (Release 4)" June, 2002.

12



Advanced Design System 2011.01 - TD-SCDMA DesignGuide

TD-SCDMA Instrument Link Designs

Introduction

The TD-SCDMA_LinkTest_wrk workspace demonstrates the characteristics of ADS and
instrument links. Design examples in this workspace are described in the following

sections:

« Base station signal generated using ADS-ESGc link measured by VSA89600:

TDSCDMA_DL_Link.
e User equipment signal generated using ADS-ESGc link measured by VSA89600:

TDSCDMA_UL_Link.

Base Station

Signal Generated Using ADS-ESGc Link Measured by VSA89600
TDSCDMA_DL_Link

Description

This design demonstrates ADS and instrument links. The BTS signal is generated using

ADS-ESGc link, then measured by VSA89600.
The top-level schematic for this design is shown in TDSCDMA_DL_Link Schematic.

« TDSCDMA_DL_REF is used to generate downlink RF signal.

e« VSA_89600_1_Sink is used to start VSA89600 software to measure the RF signal.
« ESG_E4438C_Sink is used to send I, Q data to ESG.

13
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TOSCOMA DL
Link Test
Deszign Information

e
| ESEDI‘M&_UnkTest_DL_Unk_Infn
WEA
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|
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TDSCDMA_DL_Link Schematic

Simulation Results

Simulation results are displayed in VSA89600 window and shown in TDSCDMA_DL_Link
Simulation Results.

14
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TDSCDMA_DL_Link Simulation Results

Benchmark

e Hardware Platform: Pentium III 800 MHz, 512 MB memory
o Software Platform: Windows 2000, ADS 2002C, VSA89600 4.00x2_BETA
o Simulation Time: N/A

References

1. 3GPP Technical Specification TS 25.142 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station
Confromance(TDD) (Release 4)" June, 2002.

User Equipment

Signal Generated Using ADS-ESGc Link Measured by VSA89600
TDSCDMA_UL_Link

Description

15
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This design demonstrates ADS and instrument links. The user equipment signal is
generated using ADS-ESGc link, then measured by VSA89600.
The top-level schematic for this design is shown in TDSCDMA_UL_Link Schematic.

« TDSCDMA_DL_REF is used to generate uplink RF signal.
e« VSA_89600_1_Sink is used to start VSA89600 software to measure the RF signal.
« ESG_E4438C_Sink is used to send I, Q data to ESG.
TDSCOMA UL
Link Test
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—
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o [ _ > L ——— ! ﬁ
= Py ¢
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WEATIHle="Simulation output"
TEtep=(1M.28/5amplesFPerSymbal) uzec
m SamplesPerSymbol=SamplesPerSymbol
SetupFile="TDESCDMA_UpLink.set'

SpreadCode=1

m\-"ﬁ-ﬂ
VAR ]
ROut=DefaultROut i P -
FilterLength = 16 — R 7|
FCarmies1900 / EATH
Power = -10 i ' /
SamplesFerSymbol = 4 TimedTolata
Slotindex=0 T2

ESG_E4¥380_Sink
E1 /

|

|

i |

I OF l gtt: nrf:a b :faillim ':;-ésurt |
|

|

|

|

Frequency="130H hi
LF1 Amplitude=-10
DefaultNumericStar=FilterLength/2 ik L;_f';/ N
DefaultMumericStop=F ilterLength/2+5400° S amplesP erSymbo -1 BT Rema
ARBRefEreq=10e5 Hz
IDMogFﬂtEI:through \

DefaultTimeStart=0 usec
SampleCl=1 .28"SamplesPerwbnlj MHz
Fi}z\famef'esg"

LefaultTimeStop=100 usec
| ocalFileMame=""
InputScaling=active \I

|
|
|
OF | Stop=Defaultlu icStop
|
|
|

TDSCDMA_UL_Link Schematic

Simulation Results

Simulation results are displayed in VSA89600 window and shown in TDSCDMA_UL_Link
Simulation Results.
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TDSCDMA_UL_Link Simulation Results

Benchmark

e Hardware Platform: Pentium III 800 MHz, 512 MB memory
o Software Platform: Windows 2000, ADS 2002C, VSA89600 4.00x2_BETA

« Simulation Time: N/A

References

1. 3GPP Technical Specification TS 25.142 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station Confromance

(TDD) (Release 4)" June, 2002.
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TD-SCDMA Power Amplifier Designs

Introduction

The TDSCDMA_PA_Test_wrk workspace includes these design examples.

o Characterization of peak average power ratio versus probability:
TDSCDMA_DL_CCDF.

o Instant and average power versus time measurements:
TDSCDMA_UL_Power_vs_Time.

e CCDF and spectrum of multi-carrier signal measurements: TDSCDMA_MC_Test.

Complementary

Cumulative Distribution Function Measurements

TDSCDMA_PA_Test_wrk Design Name

- TDSCDMA_DL_CCDF

Features

« Configurable signhal source subnetwork model.
e DUT_Gain, FCarrier, Power, SamplesPerSymbol and SlotIndex parameter values can
be set by the user.

Description

Complementary cumulative distribution function (CCDF) fully characterizes the power
statistics of a signal. It provides peak-average ratio versus probability.
The top-level schematic for this design is shown in TDSCDMA_DL_CCDF Schematic.
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TOSC O
CCOF for Downlink
- Design Information u
1) 1]

DOF

TOSCOMS FA Test DL CCOF_Info

Contraller
heasurement_and_Specification_information
& |
WAR WAR WAR
Signal_Generation_“ARs RF_Channel_VARS Measurement_VARs

rrved

o[ r———=

CCOF

TOSCOMA DL_RF

_ GainRF TOSCOMS_RF_CCOF
Signal Source Device_To_Be_Tested heazurement

TDSCDMA_DL_CCDF Schematic

Simulation Results

Simulation results are displayed in TDSCDMA_DL_CCDF.dds.

Page main, Page Main of Simulation Results, contains the most important final results and
indicates if the measurement results met the requirement of technical specification. In this
measurement, the test results would always be passed since there is no requirement of

CCDF in TD-SCDMA technical specification.

Page figures, Page Figures of Simulation Results, shows the CCDF curve.

Page equations contains all variable definitions and calculations.

MeanP owerdBm) PeakPower(dBm) Peak_to_Mean(dBE
0775 5857 5437

Page Main of Simulation Results
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Complementary Cumulative Distribution Function (CCDF)
1E2

1E1 —

CCDF (%)

1 E-1 T T T T | T T T T | T T T T | T T T T | T T T T
-20 -15 -10 -5 0

SignalRange(dB)

Page Figures of Simulation Results

Benchmark

e Hardware Platform: Pentium II 400 MHz, 512 MB memory
o Software Platform: Windows NT 4.0 Workstation, ADS 2002

o Simulation Time: approximately 3 minutes

References

1. 3GPP TS 25.221, 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Physical channels and mapping of transport channels onto
physical channels onto physical channels (TDD) (Release 4), version 4.3.0, Dec.,

2001

Power

vs. Time Measurement
TDSCDMA_UL_Power_vs_Time

Features

o Power vs. time measurement
e 12.2kbps uplink reference measurement channel
— 27
« Roll-off @= 0-22
root raised-cosine filter
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Description

This example measures power vs. time for TD-SCDMA uplink. Power vs. time is calculated
by averaging the power of chips at the same position in all measured subframes.
The schematic for this design is shown in TDSCDMA_Power_vs_Time Schematic.

TDSCDMA_UL_RF generates the 12.2k measurement channel. TDSCDMA_PwrMeasure
implements the power measurement.

Dezign Information DOF
Controller

TOSC Dk~ I CF l
Power heasurement

TOSC DM&_F.&._?EH_U L_Pwr vz _Time_Info
Meazurement_and_Zpecifization_infarmation

WAR WAR WaR
Signal_Generation_VARs RF_Channel_VAaRs  Measurement_VARs
_M
FI [— =
'D%Dm
123 UL
—————| ——— =
TOSCOMA_UL RF il et
Signal Source .
GainRF TOSCOMS RF_Pwrbdeasure
Device To_Be Tested hdeazurement

TDSCDMA_Power_vs_Time Schematic

Simulation Results
Simulation results are displayed in Power vs. time for TD-SCDMA Uplink.

The Equations page shows the equations that are used for calculating the mask.
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TDSCDMA RF Power vs. Time

40

20— i
T
% 20
g ~40 i
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0 s500 1000 1500 2000 2500 F000 3500 4000 4500 S000 500 G000 G500
Index {chips)
The test result curves Test Results

should be within the masks. Passed

Power vs. time for TD-SCDMA Uplink

Benchmark

e Hardware Platform: Pentium II 400 MHz, 512 MB memory
e Software Platform: Windows NT Workstation 4.0, ADS 2001
o Simulation Time: approximately 2 minutes

References

1. 3GPP TS 25.102, 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; UTRA(UE) TDD; Radio transmission and Reception (Release
4), version 4.3.0, Dec., 2001

CCDF and

Spectrum Measurements of Multi-carrier Signal

TDSCDMA_PA_Test_wrk Design Name

« TDSCDMA_MC_Test
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Features

e Multi-carrier signal source with 16 code channels on each carrier.
o FCarrier, FiletrLength, SamplesPerSymbol, DUT_Gain, NumSlotsMeasured and
SystemDelay parameter values can be set by the user.

Description

The top-level schematic for this design is shown in TDSCDMA_MC_Test Schematic.

TOSCDhAA,
utti-carrier Test OF
A A Deszign Information
o
DF

TO=COMA_PA Test MC_Test Info OF
heazurement_and_Specification_information
VAR W AR W AR

Signal Generation Y ARs RF_Channel_vARs heazurement v ARs

u.
a1
EH

L

TOSCOMA RF_CCDF
CCDFMeazurement=C

16ch
M e | ——————»] - |
Source o ar
zub_TOSCOMA Channel16_MC

B,

TDSCDMA_RF CCDF

) GainkF SplitterRF
SignalSource Device To_Be Tested 55 CCDFMeazurementhC
[ ]
Spectrumsnalyzer

Spectrumbnalyzer

TDSCDMA_MC_Test Schematic

The sub_TDSCDMA_Channell6_MC provides multi-carrier signal on (1900-1.6)MHz,
1900MHz and (1900+1.6)MHz. The CCDFMeasurementMC and SpectrumAnalyzer is used
to measure the CCDF and spectrum of the multi-carrier signal and the
CCDFMeasurementSC is used to measure the CCDF of the single-carrier signal on
1900MHz.

The sub_TDSCDMA_Channell6_MC schematic is shown in sub_TDSCDMA_Channell6_MC
Schematic.
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sub_TDSCOMS,_Channell6  RF_ModFIR summerRE
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'-\ /.—l'-—-—l- | * FR Port
RF ModFIR SummerRF FoChange

sub_TOSCOMA_ Channel16

sub_TDSCDMA_Channell6_MC Schematic

X1, X2 and X3 are sub_TDSCDMA_Channell16 subnetworks which provide baseband signal
of a subframe including 16 code channels in time slot 6 and null in other time slots. X1 is
modulated to 1900 MHz, X2 to (1900-1.6) MHz and X3 to (1900+1.6) MHz.

Simulation Results
Simulation results displayed in TDSCDMA_MC_Test.dds are shown in Simulation Results.
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FodBm(SpectrumAnalyzer)

=120 T T T T T T
1.894 1.8%6 1.898 1.900 1.%02 1.904 1,906
freg, GHz
Fa -
.- ——
r;.g T
Y= e -
cE e
I"—IE 1-‘1
5E =
[N T
=3 N '-1
Fa )] _
oo 1E-1
oW —
== =
:_l_ILI:II_ 1E_2 T T T T T T T T T T T T T T II T T
O [/ A A K Y Y A HR A I e T R s i = R
i bt = = [=: B A ] [= T AT |

CCDFMeasurementMC.SignalRange
CDFMeasurementsC.SignalRange

Simulation Results

Benchmark

e Hardware Platform: Pentium III 1 GHz, 512 MB memory
o Software Platform: Windows 2000, ADS 2002
e Simulation Time: approximately 5 minutes

References

1. 3GPP TS 25.221, 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Physical channels and mapping of transport channels onto
physical channels onto physical channels (TDD) (Release 4), version 4.3.0, Dec.,
2001
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TD-SCDMA Receiver Designs

Introduction

The TDSCDMA_Rx_wrk workspace demonstrates user equipment and base station
characteristics. Design examples in this workspace are described in the following sections:

o BTS reference sensitivity level: TDSCDMA_UL_Sensitivity.
o UE adjacent channel selectivity: TDSCDMA_DL_AdjacentChannel.

Base Station

Reference Sensitivity Level
TDSCDMA_UL_Sensitivity

Description

This design measures the base station reference sensitivity level. The reference sensitivity
level is the minimum mean power received at the antenna connector at which BER cannot
exceed the value given in BS Reference Sensitivity Level.

Reference Measurement Channel Data Rate BS Reference Sensitivity Level BER
12.2 kbps -110 dBm BER cannot exceed 0.001
The top-level schematic for this design is shown in TDSCDMA_UL_Sensitivity Schematic.

TDSCDMA_RefCh_RF is used to generate 12.2 kbps uplink RF signal.
TDSCDMA_12_2_ UL_RakeReceiver is used to receive the uplink RF signal with data
rate 12.2 kbps.

TDSCDMA_BER is used to measure the BER

TDSCDMA_RF_PwrMeasure is used to measure the mean power at the input port of
the receiver.
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Rat Senstivity Le VAR
of Senzitivity Lewe
| Die=ign Information I DF l F)

| ]

TOSCOMA Rx_ UL Sensitivity_Info DF
— <> —-
Dalay
Refence =
Channe

RF »
NIARE:
TOSCOMS_RefCh_RF il

TOSCOMA RF_Pureasure TDSCOMS BER

GainRF SplitterRF
ain pitter AddHDensity TOSCOMA 12 2 UL RakeReceiver

TDSCDMA_UL_Sensitivity Schematic

Simulation Results

Simulation results are displayed in the data display window and shown in
TDSCDMA_UL_Sensitivity Simulation Results.

Signal Power : [ ¥ [30e TP T

T -JA01111
fdbrm 1mi -an 0T

m2 -anom
1003 -Inom
104 -Inom
1ms -110.001)
100s -Inom
oo -Inom
i -Inom

Expected: less than 0.1% within 99% confidence
HER F

Result: o

TDSCDMA_UL_Sensitivity Simulation Results

Benchmark

e Hardware Platform: Pentium III 400 MHz, 512 MB memory
o Software Platform: Windows NT, ADS 2002
« Simulation Time: approximately 6 hours
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References

1. 3GPP Technical Specification TS 25.142 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station Conformance
(TDD) (Release 4)" June, 2002.

User Equipment

Adjacent Channel Selectivity
TDSCDMA_DL_AdjacentChannel

Description

This design measures the adjacent channel selectivity. Adjacent channel selectivity is a
measure of the receiver's ability to receive a wanted signal at its assigned channel
frequency in the presence of an adjacent channel signal.

For the user equipment power class 2 and 3, the BER cannot exceed 0.001 for parameters
specified in Test Parameters for Adjacent Channel Selectivity. This test condition is
equivalent to an adjacent channel selectivity value of 33 dB.

Parameter Unit Level
YDECH-Ec |dB 0
IID.F
I, dBm/1.28 MHz -91
Iose dBm/1.28 MHz |-54
Fuw offset MHz ;—166 or -

The top-level schematic for this design is shown in TDSCDMA_DL_AdjacentChannel
Schematic.

e The upper TDSCDMA_RefCh_RF is used to generate wanted 12.2 kbps downlink RF
signal; the lower TDSCDMA_RefCh_RF is the adjacent channel signal.

o TDSCDMA_12_2_DL_RakeReceiver is used to receive the wanted downlink RF signal
with a 12.2 kbps data rate in the presence of adjacent channel signal.

« TDSCDMA_BER is used to measure the BER.

« TDSCDMA_RF_PwrMeasure is used to measure the mean power at the input port of
the receiver.
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TDSCDMA_DL_AdjacentChannel Schematic

Simulation Results

TDSCDOMA RF_Pwrhdeazure

Simulation results are shown in Adjacent Channel Selectivity Measurement Results.

Signal Power
(dbrm)

Interference Power:
(dbrm)

Expected:

Result:

Index Signal. AwrerageTotalFower

TOOo IR

1001 -200.000
1002 -200.000
1003 -200.000
1004 -200.000
1005 -200.000
1006 -200.000
1007 -200.000
1008 -200.000

Tndex Interference . fwrerageTotalFower
TOOO EatRL
1001 -186.947
1002 -186.94
1003 -186.97
10044 -186.939
1005 -186.943
1006 -186.934
1007 -186.939
1008 -186.949
less than 0.1% within 95% confidence

BER [500]

[LRLL
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Adjacent Channel Selectivity Measurement Results

Benchmark

« Hardware Platform: Pentium III 450MHz, 512MB memory
o Software Platform: Windows 2000, ADS 2002
e Simulation Time: approximately 9 hours

References

1. .3GPP TS 25.122 V4.4.0, "3rd Generation Partnership Project; Technical Specification
Group Radio Access Network; Terminal Conformance Specification; Radio
transmission and Reception (TDD) (Release 4)", June, 2002
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TD-SCDMA Signal Source Designs

Introduction

The TDSCDMA_SignalSource_wrk workspace demonstrates the special transient
characteristics of TD-SCDMA signals from time and frequency domains, as well as rate

matching calculation. Design examples in this workspace are described in the following
sections:

e Uplink signal characteristics: TDSCDMA_UL_Spectrum.
o Downlink signal characteristics: TDSCDMA_DL_ACLR.
« Rate matching calculator demonstration: TDSCDMA_RM_Cal_Demo

Uplink Signal Characteristics
TDSCDMA_UL_Spectrum

Description

This design demonstrates user equipment out-of-band emissions; these are unwanted
emissions immediately outside the nominal channel that result from the modulation
process and non-linearity in the transmitter but excluding spurious emissions. This out-of-
band emission limit is specified in terms of a spectrum emission mask and adjacent
channel power.

The spectrum emission mask of the user equipment applies to carrier frequencies that are
between 0.8 and 4.0 MHz. The out-of-channel emission is specified relative to the user
equipment output power measured in a 1.28 MHz bandwidth. The power of any user

equipment emission cannot exceed the levels specified in Spectrum Emission Mask
Requirements.

Spectrum Emission Mask Requirements

A fin MHzt Minimum Requirements Measurement Bandwidth

0.8 -35 dBc 30 kHz t71

0.8-1.8 |- ¢ Af \ l 30 kHz t+
B 35— 14LMH’3 ~038) IGLBC

1.8-2.4 30 kHz 1
(a9 o5 A 1o\l
l—49 - “SLMH,; - 18] ldﬂc

2.4-4.0 -49 dBc 1 MHz Tttt

+ & fis the separation between the carrier frequency and the center of the measuring
filter.
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t1 The first and last measurement positions with a 30 kHz filter at 'dgtdscdma-7-1-
05.gif!f equals 0.815 and 2.385 MHz.
t1T1 The first and last measurement positions with a 1 MHz filter at !dgtdscdma-7-1-
06.gif!f equals 2.9 and 3.5 MHz.
The lower limit must be -55dBm/1.28MHz or the minimum requirement presented in this
table, whichever is higher.

The top-level schematic for this design is shown in TDSCDMA_UL_Spectrum Schematic.

« TDSCDMA_UL_RF generates a 12.2 kbps uplink RF signal source that includes one
DPCH.

e The SpectrumMeasure subnetwork, SpectrumMeasure Subnetwork Schematic,
measures the out-of-band emission spectrum and the average power measured in a
1.28 MHz bandwidth centered at the carrier frequency.

TOSC Dl
Out of Band Emission
Design Information

sub_Spectrum_Info
Meazurement_and _Specification_information

] >

rb?:rnua.
1223 UL

Ty

..
o iz
> k
il b s

TOSCOMA_UL_RF

T Spectrumbleasun:
X1
| Gl PARSMETER SWEEP l SWEEP PLAN I I DF I
Param Sweep SweepPian DOF
Sweeapi SwpFiani Controller
VAR VAR
EignaI_GeneratiDn_VARs MERSUI’EI"I"IEI"ITS_V.&.RS

TDSCDMA_UL_Spectrum Schematic

YA R
=1 Yo R
— — AR [E'U'P.M
port il ’
m Spiite rRF
&2
BFF Gawz@iTmed TOSCDMA_Purileas e
B2 T
o [ETT o o
— ,,O / Heasterir d—efiiei] CH P [
— . LIS L
RF d ™™
E?I" Rr2 T2 #ToC Chop M ame reS ik
(3] Spmcrim
BRF_RakedCos e Tined TOSC0MA_Pariearn
B3 Ti
oy Pomsr |—f
_'_"%"'.,O PPt ] cHOR || oD
Numedc
Die yRF R TmedTolx
By Chop NmerksShk
o2 R3 T
-2 Zarrk rome

SpectrumMeasure Subnetwork Schematic
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Simulation Results

Simulation results displayed in the TDSCDMA_UL_Spectrum.dds data display window are
shown in Simulation Results.

mazk

Emizzion Spectrum

T[T T TIrrT T T T
15050 18065 1SN0 1SS 1S0ED 15085 18E0 fS6ES SI00 S90S 15110 19115 15420 19425 130 15435 181D
FCenter (WiHz)

Simulation Results

Benchmark

e Hardware Platform: Pentium III 800 MHz, 512 MB memory
o Software Platform: Windows 2000, ADS 2002
o Simulation Time: approximately 1 hour

References

1. 3GPP Technical Specification TS 25.102 V4.2.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; UTRA(UE) TDD; Radio
Transmission and Reception (Release 4)" 2000-12.

Adjacent Channel Power Leakage Ratio
TDSCDMA_DL_ACLR

Features

¢ ACLR measurements for TD-SCDMA downlink
e 12.2 kbps downlink reference measurement channel
« Roll-off a = 0.22 root raised-cosine filter

Description

This example measures ACLR for TD-SCDMA downlink.
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The schematic for this design is shown in TDSCDMA_DL_ACLR Schematic.
TDSCDMA_DL_RF generates the 12.2 kbps downlink reference channel for the
measurement. The SpectrumMeasure subnetwork implements average power
measurement through a root raised-cosine filter. By offsetting the center frequency of the
root raised-cosine filter, power leakage on the adjacent channel is measured.

TOSC Dt
ALCLR hMeasurement
. Design Information

sub_TOSCOMA DL ACLR Info
¥z

G
VAR
Measurement_VARS

l DF l [ d PARAMETER SVWEEP ]
OF

G
VAR
Signal_Generation VARS

Param Sweep
Controller Swaap
-
Armuf—p
FoEsc oA L
123 0L & E
—r—— 4
TOSCOMA DL RF i
Signal Source Spectrumiviasure

03

TDSCDMA_DL_ACLR Schematic

Simulation Results

Simulation results displayed in the TDSCDMA_DL_ACLR.dds data display window are
shown in ACLR Measurements for TD-SCDMA Downlink.

FreqOffset CarnerF‘nwelr[E,..]_CarrlerF'nwer
ndex=3
-3.200 b7 457
-1.600 49,925
0.000 0.000
1.600 43,913
3.200 Ba&.300

Motes:

The ACLR is measured in dB.

The limits for +/-1 6MHz and +/-3 2MHz
offset from the Center Frequency are
40dE and S0dE, respectively, for the
minimum reguirement.

ACLR Measurements for TD-SCDMA Downlink

Benchmark

e Hardware Platform: Pentium II 400MHz, 523MB memory
e Software Platform: Windows NT Workstation 4.0, ADS 2002
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e Simulation Time: approximately 20 minutes

References

1. .3GPP TS 25.105, 3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; UTRA(BS) TDD; Radio transmission and Reception (Release
4), version 4.3.0, Dec., 2001.

Rate Match Calculator

TDSCDMA_RM_Cal_Demo

Description

This design demonstrates the use of TDSCDMA_RM_Cal rate matching calculator model.
The puncture limit and rate match attributes are specified by users when they configure
TDSCDMA Design Library models related to rate matching.

In TDSCDMA specifications, frame sizes before and after rate matching are supplied for
reference measurement channels only. TDSCDMA_RM_Cal calculates the puncture limit
and rate match attributes from the given frame sizes.

The schematic for this design is shown in TDSCDMA_RM_Cal_Demo Schematic.

— 2 DF
Hame 1 OF

MumericSink

Puncturelimit
Fihd >

- alCul st o fppe—

TDSCDM&_RM_Cal
T

0 VAR
D VAR1
Hoame ric

MumericSink
R

TDSCDMA_RM_Cal_Demo Schematic

Simulation Results

Simulation results displayed in TDSCDMA_RM_Cal_Demo.dds are shown in Puncture Limit
and Rate Match for each Transport Channel.
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Index PunetureLirnit
1] 0GR

Index R
0 1.000
1 1.000

Puncture Limit and Rate Match for each Transport Channel

Benchmark

o Hardware Platform: Pentium IV 2.26 GHz, 512 MB memory
o Software Platform: Windows 2000, ADS 2003C
e Simulation Time: 4 seconds

References

1. 3GPP Technical Specification TS 25.222 V4.4.0, Multiplexing and channel coding
(TDD) Release 4.
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TD-SCDMA Standard

TD-SCDMA is a Chinese contribution to the international family of Mobile Radio Systems
for 3G services of UMTS and IMT 2000. It is now one option of UTRA-TDD, called
1.28Mcps TDD or Low Chip Rate (LCR) TDD. It is an advanced CDMA/TDMA/TDD system
with an adaptive synchronous operation.

TD-SCDMA system simulation models based on the 3GPP TDD LCR standard demonstrate
signal generation capabilities; basic measurements are considered. TD-SCDMA aligns with
the same version of the specification used by the Agilent ESG-C, PSA II, and VSA.

Physical Layer

The frame structure in the following illustration recognizes new smart antenna and uplink
synchronization technologies.
Radio frame (10 msec)

| -
frame #i frame #i+1
| .
| sub-frame (5 msec) S
g . N
sub-frame #1 sub-frame #2
| T T~
| Tt~
| T T e
time-slot #0 time-slot#1| tme-slot #2 time-slot #6

Physical Channel Signal Format

Uplink and downlink time slots in each frame are separated by a switching point. There
are two switching points in each sub-frame: TSO is always allocated as downlink; TS1 is
always allocated as uplink. There are three special time slots:

e DWPTS: downlink pilot time slot, 96 chip duration
e UpPTS: uplink pilot time slot, 160 chip duration
e GP: main guard period for TDD operation, 96 chip duration

The system can operate on symmetric and asymmetric modes by properly configuring the
number of downlink and uplink time slots. The burst structure is illustrated in the
following image.
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Burst Structure

The transmitter structure of a physical channel is illustrated in the following image.
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Physical Channel Transmitter Structure

There are two kinds of receiver algorithm for TD-SCDMA: Rake and Joint Detection.

Physical channels have a 3-layer structure.

e Time slot: 675 usec slot consisting of a number of Symbols. Time slots are used in a
TDMA component to separate different user signals in time and code domain.
e Radio frame: 5 msec frame consisting of 7 time slots

» System frame numbering
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DesignGuide Examples Overview

Example designs are provided in the /examples/TDSCDMA directory. Workspaces and
their corresponding design(layout and schematic) examples are:
The TDSCDMA_BER_wrk workspace demonstrates BER and BLER performance.

e BER and BLER performance of a 12.2k uplink channel with AWGN:
TDSCDMA_12_2_UL_AWGN

« BER and BLER performance of a 12.2k uplink reference fading channel with joint
detection receiver: TDSCDMA_12_2_UL_Fading_JD

« BER and BLER performance of a 12.2k downlink fading channel with joint detection
receiver: TDSCDMA_12_2_DL_Fading_JD

The TD-SCDMA_LinkTest_wrk workspace demonstrates the characteristics of ADS and
instrument links.

« Base station signal generated using ADS-ESGc link measured by VSA89600:
TDSCDMA_DL_Link.

e User equipment signal generated using ADS-ESGc link measured by VSA89600:
TDSCDMA_UL_Link.

The TDSCDMA_PA_Test_wrk workspace includes these design examples.

o Characterization of peak average power ratio versus probability:
TDSCDMA_DL_CCDF.

« Instant and average power versus time measurements:
TDSCDMA_UL_Power_vs_Time.

e CCDF and spectrum of multi-carrier signal measurements: TDSCDMA_MC_Test.

The TDSCDMA_Rx_wrk workspace demonstrates user equipment and base station
characteristics.

o BTS reference sensitivity level: TDSCDMA_UL_Sensitivity.
o UE adjacent channel selectivity: TDSCDMA_DL_AdjacentChannel.

The TDSCDMA_SignalSource_wrk workspace demonstrates the special transient
characteristics of TD-SCDMA signals from time and frequency domains.

» Uplink signal characteristics: TDSCDMA_UL_Spectrum.
e Downlink signal characteristics: TDSCDMA_DL_ACLR.

The TDSCDMA_Tx_wrk workspace demonstrates user equipment and base station
characteristics.

e Base station error vector magnitude: TDSCDMA_DL_EVM.
o User equipment code domain power: TDSCDMA_UL_CDP.
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TD-SCDMA Transmitter Designs

Introduction

The TDSCDMA_Tx_wrk workspace demonstrates user equipment and base station
characteristics. Design examples in this workspace are described in the following sections:

« Base station error vector magnitude: TDSCDMA_DL_EVM.
e User equipment code domain power: TDSCDMA_UL_CDP.

Base Station Error Vector Magnitude
TDSCDMA_DL_EVM

Description

This design demonstrates the base station error vector magnitude measurement to
determine the difference between the reference waveform and the measured waveform.
This difference is called the error vector. Both waveforms pass through a matched root
raised-cosine filter with a bandwidth corresponding to the considered chip rate and roll-off
a =0.22. Both waveforms are then further modified by selecting the frequency, absolute
phase, absolute amplitude and chip clock timing so as to minimize the error vector. The
EVM result is defined as the square root of the ratio of the mean error vector power to the
mean reference power expressed as a percentage. The measurement interval is one time
slot. The error vector magnitude (EVM) cannot exceed 12.5%. The requirement is valid
over the total power dynamic range as specified in subclause 6.4.3 of TS 25.105.

The top-level schematic for this design is shown in TDSCDMA_DL_EVM schematic.

« TDSCDMA_DL_RF is used to generate a 12.2 kbps uplink RF signal.

« TDSCDMA_EVM is used to measure the EVM value of the RF signal. The algorithm is
the same as that of VSA89600.
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WAR
I OF I -n. TOSCOmMA, BV IE WART
for Dowenlink FCarrier=1 929
OF Design Information Power = 10
DF _ FitterLendgth = 16
DefaultMumericStart=0 TOSCOMA_Tx_DL_EWh_Info SamplesPerSymbol = 4
DefautMumericStop=6400 T2 Slotindex=0
DefaultTimeStart=0 usec : ; : BasichMidamblelD=0
DefaultTimeStop=100 usec FPush inta Info to read local information i
D DovwvniLinkPilotCode=0
Bt il SCDMA
_H} h
Ll E%'M
rD%:FD'-"-“- » TOSCDMA_E'W
2.2k DL -E Meazurement
_'.7

TOSCOMA_DL_RF
SignalSource
SpreadCode! =1
SpreadCode2=2

TDSCDMA_DL_EVM schematic

Simulation Results

Start=Default TimeStart
AverageType=RMS (Video)
SubframesTolverage=10
Alpha=0.22
ActiveSlotThreshald=-30.0
TrafficTimeslotMaxUsers="16[7]"
AnalysizTimeslot=T=0

Simulation results are shown in TDSCDMA_DL_EVM Simulation Results.
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TDSCDMA_DL_EVM Simulation Results

Benchmark

e Hardware Platform: Pentium II 400 MHz, 512 MB memory
e Software Platform: Windows NT 4.0, ADS 2003A
e Simulation Time: 1 minute

References

1. 3GPP Technical Specification TS 25.142 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station Conformance
(TDD) (Release 4)" June, 2002.
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User Equipment Code Domain Power

TDSCDMA_UL_CDP

Description

This design demonstrates the code domain power measurement of user equipment. Code
domain power is the part of the mean power which correlates with a particular (OVSF)

code channel. The sum of all powers in the code domain equals the mean power in a
bandwidth of (1+ a) times the chip rate of the radio access mode.
The top-level schematic for this design is shown in TDSCDMA_UL_Link Schematic.

o TDSCDMA_DL_RF is used to generate an uplink RF signal.

e VSA_89600_1_Sink is used to start the VSA89600 software to measure the RF signal.

e ESG_E4438C_Sink is used to send I, Q data to ESG.
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TDSCDMA_UL_Link Schematic

Simulation Results

Simulation results are displayed in a VSA89600 window are shown in TDSCDMA_UL_Link

Simulation Results.

gl
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WEATIHle="Simulation output"
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SamplesPerSymbol=SamplesFerSymbol
SetupFile="TOSCDMA_UpLink.set"
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TDSCDMA_UL_Link Simulation Results

Benchmark

e Hardware Platform: Pentium II 400 MHz, 512 MB memory
« Software Platform: Windows NT4.0, ADS 2002C, VSA89600 4.00x2_BETA
e Simulation Time: 1 minute

References

1. 3GPP Technical Specification TS 25.142 V4.5.0 "3rd Generation Partnership Project;
Technical Specification Group Radio Access Networks; Base station Conformance
(TDD) (Release 4)" June, 2002.
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