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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the
following safety symbols to indicate safety-related information. Ensure that you clearly understand the meanings of
the symbols BEFORE using the equipment. Some or all of the following symbols may be used on all Anritsu
equipment. In addition, there may be other labels attached to products that are not shown in the diagrams in this
manual.

Symbols used in manual

f DANGER This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

é WARN I NG This indicates a hazardous procedure that could result in serious injury or death if

not performed properly.

f CAUTION This indicates a hazardous procedure or danger that could result in light-to-severe
injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Ensure that you clearly understand the meanings of the symbols and
take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

indicated symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is

This indicates a note. The contents are described in the box.

% E These indicate that the marked part should be recycled.
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Equipment Certificate

Anritsu Corporation guarantees that this equipment was inspected at
shipment and meets the published specifications.

Anritsu Warranty

e During the warranty period, Anritsu Corporation will repair or exchange this
software free-of-charge if it proves defective when used as described in the
operation manual.

e The warranty period is 6 months from the purchase date.

e The warranty period after repair or exchange will remain 6 months from
the original purchase date, or 30 days from the date of repair or
exchange, depending on whichever is longer.

e This warranty does not cover damage to this software caused by Acts of
God, natural disasters, and misuse or mishandling by the customer.

In addition, this warranty is valid only for the original equipment purchaser. It
is not transferable if the equipment is resold.

Anritsu Corporation shall assume no liability for injury or financial loss of the
customer due to the use of or a failure to be able to use this equipment.

Anritsu Corporation Contact

In the event that this equipment malfunctions, contact an Anritsu Service and
Sales office. Contact information is available in a separate file (for the PDF
version), and on the last page of this manual (for the printed version)..
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Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your

country.
Before re-exporting the product or manuals, please contact us to confirm

whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals need
to be broken/shredded so as not to be unlawfully used for military purpose.

\.

Trademark and Registered Trademark

IQproducerTM is a registered trademark of Anritsu Corporation.




Software End-User License Agreement (EULA)

Please read this Software End-User License Agreement (hereafter this EULA) carefully before using

(includes executing, copying, registering, etc.) this software (includes programs, databases, scenarios,

etc., used to operate, set, etc., Anritsu electronic equipment). By reading this EULA and using this

software, you are agreeing to be bound by the terms of its contents and Anritsu Corporation (hereafter

Anritsu) hereby grants you the right to use this Software with the Anritsu-specified equipment

(hereafter Equipment) for the purposes set out in this EULA.

1.

Grant of License and Limitations

. Regardless of whether this Software was

purchased from or provided free-of-charge by
Anritsu, you agree not to rent, lease, lend, or
otherwise distribute this Software to third
parties and further agree not to disassemble,
recompile, reverse engineer, modify, or
create derivative works of this Software.

. You may make one copy of this Software for

backup purposes only.

. You are not permitted to reverse engineer

this software.

. This EULA allows you to install one copy of

this Software on one piece of Equipment.
Disclaimers

To the extent not prohibited by law, in no
event shall Anritsu be liable for personal
injury, or any incidental, special, indirect or
consequential damages whatsoever,
including, without limitation, damages for
loss of profits, loss of data, business
interruption or any other commercial
damages or losses, arising out of or related

to your use or inability to use this Software.

3. Limitation of Liability

a. If a fault (bug) is discovered in this Software,

preventing operation as described in the
operation manual or specifications whether
or not the customer uses this software as
described in the manual, Anritsu shall at its
own discretion, fix the bug, or exchange the
software, or suggest a workaround,
free-of-charge. However, notwithstanding
the above, the following items shall be
excluded from repair and warranty.

1) If this Software is deemed to be used for
purposes not described in the operation
manual or specifications.

ii) If this Software is used in conjunction with
other non-Anritsu-approved software.

iii) Recovery of lost or damaged data.

iv) If this Software or the Equipment has been
modified, repaired, or otherwise altered
without Anritsu's prior approval.

v) For any other reasons out of Anritsu's direct
control and responsibility, such as but not
limited to, natural disasters, software virus

infections, etc.

b. Expenses incurred for transport, hotel, daily

allowance, etc., for on-site repairs by Anritsu
engineers necessitated by the above faults
shall be borne by you.

. The warranty period for faults listed in

article 3a above covered by this EULA shall
be either 6 months from the date of purchase
of this Software or 30 days after the date of
repair, whichever is longer.



4. Export Restrictions

vi

You may not use or otherwise export or
re-export directly or indirectly this Software
except as authorized by Japanese and
United States law. In particular, this
software may not be exported or re-exported
(a) into any Japanese or US embargoed
countries or (b) to anyone on the Japanese or
US Treasury Department's list of Specially
Designated Nationals or the US Department
of Commerce Denied Persons List or Entity
List. By using this Software, you warrant
that you are not located in any such country
or on any such list. You also agree that you
will not use this Software for any purposes
prohibited by Japanese and US law,
including, without limitation, the
development, design and manufacture or
production of missiles or nuclear, chemical

or biological weapons of mass destruction.

5. Termination

Anritsu shall deem this EULA terminated if
you violate any conditions described herein.
This EULA shall also be terminated if the
conditions herein cannot be continued for
any good reason, such as violation of
copyrights, patents, or other laws and
ordinances.

Reparations

If Anritsu suffers any loss, financial or
otherwise, due to your violation of the terms
of this EULA, Anritsu shall have the right to
seek proportional damages from you.
Responsibility after Termination

Upon termination of this EULA in
accordance with item 5, you shall cease all
use of this Software immediately and shall
as directed by Anritsu either destroy or
return this Software and any backup copies,
full or partial, to Anritsu.

Dispute Resolution

If matters of dispute or items not covered by
this EULA arise, they shall be resolved by
negotiations in good faith between you and
Anritsu.

Court of Jurisdiction

This EULA shall be interpreted in
accordance with Japanese law and any
disputes that cannot be resolved by
negotiation described in Article 8 shall be
settled by the Japanese courts.



Cautions against computer virus infection

Copying files and data

Only files that have been provided directly from Anritsu or generated
using Anritsu equipment should be copied to the instrument.

All other required files should be transferred by means of USB or
CompactFlash media after undergoing a thorough virus check.
Adding software

Do not download or install software that has not been specifically
recommended or licensed by Anritsu.

Network connections

Ensure that the network has sufficient anti-virus security protection in
place.
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About This Manual

B Composition of Operation Manuals
The operation manuals for the MS2690A/MS2691A/MS2692A, MS2830A
or MS2840A Signal Analyzer are comprised as shown in the figure below.

MS2690A/MS2691A/MS2692A Signal Analyzer Operation Manual

(Main Frame Operation)

MS2830A Signal Analyzer Operation Manual

Or (Main Frame Operation)

MS2840A Signal Analyzer Operation Manual

(Main Frame Operation)

MS2690A/MS2691A/MS2692A and MS2830A/MS2840A
Signal Analyzer Operation Manual (Main Frame Remote Control)

MS2690A/MS2691A/MS2692A
Signal Analyzer

— | Option 020: Vector Signal
Generator Operation Manual
(Operation)

MS2830A/MS2840A

Signal Analyzer Vector Signal
Generator Operation Manual
(Operation)

MS2690A/MS2691A/MS2692A
Signal Analyzer

—{ | Option 020: Vector Signal
Generator Operation Manual
(Remote Control)

Or

MS2830A/MS2840A

Signal Analyzer Vector Signal
Generator Operation Manual
(Remote Control)

L Vector Signal Generator Operation Manual (IQproducerTM)

— Vector Signal Generator Operation Manual (Standard Waveform Pattern)

P—
1
[}

’
1 e

Communication System Supporting IQproducerT"’| Operation Manual
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« Signal Analyzer Operation Manual (Mainframe Operation)
« Signal Analyzer Operation Manual (Mainframe Remote Control)

These manuals describe basic operating methods, maintenance

procedures, common functions, and common remote control of the signal

analyzer mainframe.

¢ Vector Signal Generator Operation Manual (Operation)
This manual describes functions, operating methods, and so on of the

vector signal generator (option).

¢ Vector Signal Generator Operation Manual (Remote Control)
This manual describes remote control of the vector signal generator
(option).

« Vector Signal Generator Operation Manual (IQproducer™)

This manual describes functions, operating methods, and so on of the
IQproducer, which is application software used with the vector signal
generator (option).

¢ Vector Signal Generator Operation Manual (Standard Waveform
Pattern) <This document>
This manual describes details on the standard waveform pattern data

used with the vector signal generator (option).
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Chapter 1 Overview

This chapter provides an overview of the standard waveform pattern for
the MS2690A/MS2691A/MS2692A or MS2830A/MS2840A Signal
Analyzer Vector Signal Generator option.

1.1 Overview of Product .........cccoooiiiiiiiiiiiiiiieee, 1-2
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Chapter 1 Overview

1.1 Overview of Product

The standard waveform pattern for MS2690A/MS2691A/MS2692A or
MS2830A/MS2840A Signal Analyzer Vector Signal Generator
(hereinafter, referred to as “standard waveform pattern”) consists of
waveform patterns*® that are used in a wide range of applications from
research and development to manufacturing of the systems, devices, and
equipment in the field of digital mobile communications.

The standard waveform pattern can be used in
MS2690A/MS2691A/MS2692A or MS2830A/MS2840A Signal Analyzer
Vector Signal Generator option that integrates an arbitrary waveform
generator.

*: The waveform pattern described here indicates arbitrary waveform
data used for supporting various radio communication systems that
can be used by the arbitrary waveform generator integrated in the
Vector Signal Generator.

The waveform pattern consists of two files: an arbitrary waveform file
and a waveform information file. The arbitrary waveform file is a
binary-format file with the extension “.wvd”. The waveform
information file is a text-format file with the extension “.wvi”, used to
control waveform data and set the hardware for waveform data
output.




Chapter 2 How to Use Standard Waveform Pattern

This chapter describes how to use the standard waveform pattern.

2.1 How to Use Standard Waveform Pattern .................. 2-2
2.2  Configuration of Standard Waveform Pattern
= Tod €= Vo = PSRN 2-3

2.3 Output Level Range of Standard Waveform Pattern. 2-4

2-1
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Chapter 2 How to Use Standard Waveform Pattern

2.1 How to Use Standard Waveform Pattern

The standard waveform pattern is shipped stored in the internal
HDD/SSD of the Vector Signal Generator.

The waveform pattern stored in the internal HDD/SSD is reproduced by
the arbitrary waveform generator integrated in the Vector Signal
Generator, and used to perform vector modulation.

The waveform patterns are classified by communication type and stored
in a folder. This folder is called a “package”, and the standard waveform
patterns classified by communication type are stored in each package
with the corresponding communication system name. When reproducing
a waveform pattern, it is necessary first to load the package pattern
stored in the internal HDD/SSD to a waveform memory in the Vector
Signal Generator.

Next, select a waveform pattern to be output from those loaded into the
waveform memory.

TN TN TN TN
Package 1 Package 2 Package 3 Package 4
Pattern 11 Pattern 21 Pattern 31 Pattern 41
Pattern 12 Pattern 22 Pattern 32 Pattern 42 Internal HDD
Pattern 13 Pattern 23 Pattern 33 Pattern 43
A ¥ y 4
A N N\ y 4
\ \ V4

| Select package patterns stored in the HDD and load them to a waveform memory.

N N~
Package 1 Package 2 Package 4
Pattern 11 | Pattern 21 | | Pattern 43 |
Pattern 12 Memory
Pattern 13\\

Pattern 12

Select a waveform pattern loaded above.

Refer to Section 2.4 “Setting Modulation Function” in the Vector Signal
Generator Operation Manual (Operation) for details of waveform pattern
selection.
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2.2 Configuration of Standard Waveform Pattern Package

2.2

Configuration of Standard Waveform Pattern

Package

The standard waveform patterns are stored in the internal HDD/SSD of

the Vector Signal Generator, and classified into packages with the

corresponding communication system name.

Table 2.2-1 List of packages

Package name

Contents

W-CDMA (UE Rx test)

Waveform patterns for 3GPP W-CDMA, UE Rx test

W-CDMA (UE Tx test)

Waveform patterns for SGPP W-CDMA, UE Tx test

W-CDMA (BS Rx test)

Waveform patterns for 3SGPP W-CDMA, BS Rx test

W-CDMA (BS Tx test)

Waveform patterns for 3GPP W-CDMA, BS Tx test

GSM Various waveform patterns for GSM

CDMAZ2000 1X Various waveform patterns for CDMA2000 1X
CDMA2000_1xEV-DO Various waveform patterns for CDMA2000 1xEV-DO
WLAN Various waveform patterns for WLAN

Digital_Broadcast

Various waveform patterns for the ISDB-S, ISDB-T,
ISDB-Tsb, DVB-S, ITU-T J83 AnnexC

Bluetooth®

Various waveform patterns for Bluetooth®

WCDMA-UL (RF_Device)

Waveform patterns for W-CDMA Uplink, RF Device
test

WCDMA-DL (RF_Device)

Waveform patterns for W-CDMA Downlink, RF
Device test

GSM (RF_Device)

Waveform pattern for GSM, RF Device test

Refer to the Appendix A “Standard Attached Waveform” in the
MX269041A Digital I/F Control Software for DigRF2.5G/3G Operation
Manual (BBIF Operation) for the standard waveform pattern with

“(RF_Device)” at the end of the package name.

Note that these waveform patterns are not stored within the internal
HDD/SSD of MS2830A or MS2840A.
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Chapter 2 How to Use Standard Waveform Pattern

2.3 Output Level Range of Standard Waveform Pattern

Table 2.3-1 shows the guaranteed range of level error (+0.2 dB) for the
RF output signal of the Vector Signal Generator, between in vector
modulation and CW mode.

Table 2.3-1 Guaranteed level range of RF output level accuracy

System name Guaranteed level range

W-CDMA
GSM
CDMA2000 1X
CDMA2000 1xEV-DO | 125 MHz < f<3 GHz! <-15 dBm
WLAN
Digital_Broadcast
Bluetooth®

Table 2.3-2 shows the level setting range in which the distortion
characteristics of the RF output signal of the Vector Signal Generator
(which effect the ACLR and other characteristics) are stable. The
distortion characteristics become worse if the level exceeds the reference
level shown in Table 2.3-2.

Table 2.3-2 Reference level for distortion characteristics of
RF output signal

System name Reference level

W-CDMA

GSM

CDMA2000 1X
CDMA2000 1xEV-DO
WLAN
Digital_Broadcast
Bluetooth®

Frequency range: 800 MHz to 2.7 GHz
Level: -5 dBm




Chapter 3 Details of Standard Waveform Pattern

This chapter describes each standard waveform pattern in detail.

3.1

3.2

3.3

3.4

3.5

3.6

3.7

W-CDMA Waveform Pattern............cccceevviieeiiiieneens 3-3
3.1.1 UL _RMCXXXKDPS.....oeeveiiiviieeeiiiieecctiiee e 3-6
3.1.2 UL_AMR_TFCSx/UL_ISDN/UL_64kbps_
Packet......cooeeeiiieee e 3-17
3.1.3 UL _Interferer ......oocccveeiieiiiiiiieeeeeeeeeciveeee, 3-25
3.1.4 DL _RMCXXXKDPS.....c.oeveeiiiiieeiiieie e 3-26
3.1.5 DL_AMR_TFCSx/DL_ISDN/DL_384kbps_
Packet......cooeeeiiieee e 3-37
3.1.6 DL _Interferer ......occcceeeiiiiciiiieeieeeeeeeeiieeee, 3-45
3.1.7 TestModel x xXDPCH .........cccoevevvvieieinn. 3-47
3.1.8 TestModel_5 XDPCH..........cccovvvivriiieiennnnn. 3-53
3.1.9 TestModel 5 xHSPDSCH ...........ccccvvveevnnneenn. 3-53
3.1.10 TestModel_6_xHSPDSCH ...........cccevvernneenn. 3-56
GSM Waveform Pattern...........cccccoeveeiiiiicieeeeees 3-59
3.2.1 Details of each pattern ..........ccc..ccooeeniineennn. 3-60
3.2.2 Frame configuration............cccocceviinierennnnenn. 3-61
3.2.3 Slot configuration...........ccccceevviiiieiniiiee e, 3-61
CDMA2000 1X Waveform Pattern..........ccccccceeveeennnes 3-63
3.3.1 1xRTT Reverse RC1 (RVS_RC1_FCH)......... 3-64
3.3.2 1xRTT Reverse RC2 (RVS_RC2_FCH)......... 3-66

3.3.3 1xRTT Reverse RC3(1) (RVS_RC3_FCH).... 3-68
3.3.4 1xRTT Reverse RC3(2)

(RVS_RC3_FCH_SCH) ..ceeeiiiiiiiiciieeiee 3-70
3.3.5 1xRTT Reverse RC3(3) (RVS_RC3_DCCH).3-72
3.3.6 1xRTT Reverse RC4 (RVS_RC4_FCH)......... 3-74
3.3.7 1xRTT Forward RC1, 2

(FWD_RC1-2 9channel)........ccccccevvvivvennnnnnn. 3-76
3.3.8 1xRTT Forward RC3, 4, 5

(FWD_RC3-5 9channel)........ccccccoeevievevnnnnnn. 3-78
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Chapter 3 Details of Standard Waveform Pattern
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31 W-CDMA Waveform Pattern

3.1 W-CDMA Waveform Pattern

Table 3.1-1 lists the provided W-CDMA waveform patterns.

Table 3.1-1 List of W-CDMA waveform patterns (1/3)
. . 3GPP Main
Waveform Pattern Name |UL/DL| Channel Configuration Reference Standard | Application
UL_RMC_12_2kbps*3 UL DPCCH, DPDCH TS25.141 A.2 BS RX test
UL_RMC_64kbps*3 UL DPCCH, DPDCH TS25.141 A.3 BS RX test
UL_RMC_144kbps*3 UL DPCCH, DPDCH TS25.141 A.4 BS RX test
UL_RMC_384kbps*3 UL DPCCH, DPDCH TS25.141 A.5 BS RX test
UL_AMR_TFCS1*3 UL DPCCH, DPDCH TS25.944 4.1.2 BS RX test
UL_AMR_TFCS2*3 UL DPCCH, DPDCH TS25.944 4.1.2 BS RX test ()
UL_AMR_TFCS3*3 UL DPCCH, DPDCH TS25.944 4.1.2 BS RX test g.-
UL_ISDN*1,*3 UL DPCCH, DPDCH TS25.944 4.1.2 BS RX test ;'T'
UL_64kbps_Packet*3 UL DPCCH, DPDCH TS25.944 4.1.2 BS RX test 'c_>b
UL_Interferer UL DPCCH, DPDCH TS25.1411 BS RX test Q
P-CPICH, SCH, PICH TS25.101 A.3.1 o
* ’ ’ ’
DL_RMC_12_2kbps_RX*3 DL DPCH TS25 101 C.3.1 UE RX test g‘
P-CPICH, SCH, PICH TS25.101 A.3.1 =
* ’ > ’
DL_RMC_12 _2kbps® | DL DPCH, OCNS TS25.101 C.3.2 UE RX test 2
P-CPICH, SCH, PICH TS25.101 A.3.1 )
% ’ > ’
DL_RMC_12_2kbps_MIL*3 | DL DPCH, OCNS TS25 101 C.3.1 UE RX test ébb
P-CPICH, SCH, PICH, |TS25.101 A.3.2 =
* ’ ’ ’
DL_RMC_64kbps*? DL DPCH, OCNS TS25.101 C.3.2 UERXtest | H
=0
P-CPICH, SCH, PICH TS25.101 A.3.3
%* ) 5 5 V)
DL_RMC_144kbps*3 DL DPCH, OCNS TS25.101 C.3.2 UE RX test =
P-CPICH, SCH, PICH TS25.101 A.3.4 =
* ’ > ’ b
DL_RMC_384kbps*? DL DPCH, OCNS TS25.101 C.3.2 UE RX test
P-CPICH, SCH, PICH TS25.944 4.1.1.3
* ’ ’ ’
DL_AME._TFCS1* DL DPCH, OCNS TS25.101 C.3.2 UE RX test
P-CPICH, SCH, PICH TS25.944 4.1.1.3
* ’ ’ ’
DL_AMR TFCS2* DL DPCH, OCNS TS25.101 C.3.2 UE RX test
P-CPICH, SCH, PICH TS25.944 4.1.1.3
* ’ ’ ’
DL_AMR_TFCS3* DL DPCH, OCNS TS25.101 C.3.2 UE RX test
P-CPICH, SCH, PICH TS25.944 4.1.1.3
* ’ ’ ’
DL _ISDN*3 DL DPCH, OCNS TS25.101 C.3.2 UE RX test
P-CPICH, SCH, PICH TS25.944 4.1.1.3
* ’ > ’
DL_384kbps_Packet*3 DL DPCH, OCNS TS25.101 C.3.2 UE RX test
P-CPICH, P-CCPCH, TS25.101 C.4
DL_Interferer DL SCH, PICH, OCNS UE RX test
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1-1

List of W-CDMA waveform patterns (2/3)

Waveform Pattern Name

UL/DL

Channel Configuration

3GPP

Reference Standard

Main
Application

TestModel 1 4DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH,
S-CCPCH, 4 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel _1_8DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH,
S-CCPCH, 8 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel 1 _16DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
16 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel _1_32DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
32 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel 1_64DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
64 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel_2

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
3 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel_3_4DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH,
S-CCPCH, 4 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel 3_8DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH,
S-CCPCH, 8 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel_3_16DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
16 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel 3_32DPCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
32 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel_4

DL

P-CCPCH, SCH

TS25.141 V11.4.0

BS TX device
test

TestModel 4 CPICH

DL

P-CPICH, P-CCPCH,
SCH

TS25.141 V11.4.0

BS TX device
test

TestModel
1_64DPCHx2*1

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
64 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel
1_64x2_10M*1, *2

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
64 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel
1_64x2_15M*1. *2

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
64 DPCH

TS25.141 V11.4.0

BS TX device
test




31 W-CDMA Waveform Pattern

Table 3.1-1 List of W-CDMA waveform patterns (3/3)

3GPP
Reference Standard

Main
UL/DL Application

Waveform Pattern Name Channel Configuration

P-CPICH, P-CCPCH, TS25.141 V11.4.0

BS TX device

TestModel
1_64DPCHx3*1

DL

SCH, PICH, S-CCPCH,
64 DPCH

test

TestModel
1_64DPCHx4*1

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
64 DPCH

TS25.141 V11.4.0

BS TX device
test

TestModel 5 4DPCH

DL

P-CPICH,P-CCPCH,SCH
,PICH,
S-CCPCH,

4 DPCH,HS-SCCH,

4 HS-PDSCH

TS25.141 V11.4.0

BS TX device
test

TestModel 5 2HSPDSCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
6 DPCH, HS-SCCH,
2 HS-PDSCH

TS25.141 V11.4.0

BS TX device
test

TestModel 5 4HSPDSCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
14 DPCH, HS-SCCH,
4 HS-PDSCH

TS25.141 V11.4.0

BS TX device
test

TestModel 5 SHSPDSCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
30 DPCH, HS-SCCH,
8 HS-PDSCH

TS25.141 V11.4.0

BS TX device
test

TestModel 6_4HSPDSCH

DL

P-CPICH,P-CCPCH,SCH
,PICH,
S-CCPCH 4
DPCH,HS-SCCH,

4 HS-PDSCH

TS25.141 V11.4.0

BS TX device
test

TestModel 6_8HSPDSCH

DL

P-CPICH, P-CCPCH,
SCH, PICH, S-CCPCH,
30 DPCH, HS-SCCH,
8 HS-PDSCH

TS25.141 V11.4.0

BS TX device
test

DL_CPICH

DL

P-CPICH

UE RX test

UL_RMC_12_2kbps_TX*3

UL

DPCCH, DPDCH

TS25.101 A.2.1

UE TX device
test

*1: x2, x3, and x4 indicate the number of multicarriers 2, 3, and 4,

respectively.

*2: 10M and 15M indicate the frequency spacing values of the

multi-carrier.

*3: For MS2830A or MS2840A: ARB Memory Upgrade 256 Msamples

(option 027) must be installed to use this waveform pattern.

w
(¢”]
@
&
'|—_‘h
wn
o
=
w
ct+
Qo
5
(oW
Q
H
(oW
=
<
o}
o
'-g
8
.,
V)
=
[
[¢"]
H
5



Chapter 3 Details of Standard Waveform Pattern

3.1.1 UL_RMCxxxkbps

These waveform patterns execute channel coding, division and spreading
to physical channels, and power setting conforming to the UL Reference
Measurement Channel standard described in 3GPP TS 25.141 Annex A.

Table 3.1.1-1 lists the parameters commonly used by each waveform
pattern. When outputting each waveform pattern, marker signals listed

in the following table are output from the AUX connector at the rear

panel.
Table 3.1.1-1 List of common parameters
Parameter Setting Value
Scrambling Code On
DTCH Information Data PN9
DCCH information Data AllO
Over sampling rate 3
Marker 1 Frame Clock
Marker 2 Slot Clock
Marker 3 —




31 W-CDMA Waveform Pattern

Channel coding parameters for UL_RMC_12_2kbps

Table 3.1.1-2 Physical channel parameters for UL reference
measurement channel 12.2 kbps

Parameter Unit Level
Information bit rate kbps 12.2
DPDCH kbps 60
DPCCH kbps 15
DPCCH Slot Format #1 - 0
DPCCH/DPDCH power ratio dB -2.69 3
TFCI - On
Repetition % 23

Table 3.1.1-3 Transport channel parameters for UL reference
measurement channel 12.2 kbps

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 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
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Chapter 3 Details of Standard Waveform Pattern

DTCH

DCCH

Information data 244 Information data 100
CRC attachment 244 //CRC16 CRC attachment 100 CRC1Z
Tail 8 Tail8
Tail bit attachment 260 Tail bit attachment 112 /I
Conv. Coding R=1/3 804 Conv. Coding R=1/3 360 A
1st interleaving 804 1st interleaving 360
Radio Frame Segmentation 402 ’ 402 | Rate matching | g | 90 || 90 || 90 |
Ratemating [ SMU#1 490 || SMU#2 490 |[ SMU#1490 ][ SMU#2490 |  [SVUAT)SMU#2)ISMUES) | ShiUs
40 [1M0][ 490 10| 490 [M0|[ 490 |10
2nd interleaving
600 600 600 600
slot segmentation
60ksps DPDCH | ” ” |
15ksps DPCCH | ” ” |

Radio frame FN=4N

Figure 3.1.1-1

Radio frame FN=4N+1

Radio frame FN=4N+2

Channel coding for UL_RMC_12_2kbps

>
Radio frame FN=4N+3




31 W-CDMA Waveform Pattern

Channel coding parameters for UL_RMC_12_2kbps_TX

Table 3.1.1-4 Physical channel parameters for UL reference
measurement channel 12.2 kbps for Tx test

Parameter Unit Level
Information bit rate kbps 12.2
DPDCH kbps 60
DPCCH kbps 15
DPCCH Slot Format #1 - 0
DPCCH/DPDCH power ratio dB -5.46 3
TFCI - On
Repetition % 23

Table 3.1.1-5 Transport channel parameters for UL reference
measurement channel 12.2 kbps for Tx test

)

@

Q

&

m

wn
Parameters DTCH DCCH =N
Transport Channel Number 1 2 %
Transport Block Size 244 100 g_.
Transport Block Set Size 244 100 =
Transmission Time Interval 20 ms 40 ms e
Type of Error Protection Convolution Coding | Convolution Coding g
Coding Rate /3 /3 cfpb

Rate Matching attribute 256 256 =)
Size of CRC 16 12 B
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Chapter 3 Details of Standard Waveform Pattern

DTCH

DCCH

Information data 244 Information data 100
CRC attachment 244 //CRC16 CRC attachment 100 CRC12
Tail 8 Tail 8
Tail bit attachment 260 Tail bit attachment 112 /I
Conv. Coding R=1/3 804 Conv. Coding R=1/3 360 A
1st interleaving 804 1st interleaving 360
Radio Frame Segmentation 402 t 402 | Rate matching [ gQ | 90 || 90 || 90 |
Retemating [ SMU#1 490 || SMU#2 490 |[ SMU#1490 ][ SMU#2490 |  [SVUAT)SMU#2)|SMUES) iS4
490 [10][ 4% 10| 490 [M0|[ 490 |10
2nd interleaving
600 600 600 600
slot segmentation
60ksps DPDCH | ” ” |
15ksps DPCCH | ” ” |

<
Radio frame FN = 4N

Radio frame FN = 4N+1

Radio frame FN = 4N+2

Figure 3.1.1-2 Channel coding for UL_RMC_12_2kbps_TX

>
Radio frame FN = 4N+3
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31 W-CDMA Waveform Pattern

Channel coding parameters for UL_RMC_64kbps

Table 3.1.1-6 Physical channel parameters for UL reference
measurement channel 64 kbps

Parameter Unit Level
Information bit rate kbps 64
DPDCH kbps 240
DPCCH kbps 15

DPCCH Slot Format #1 - 0
DPCCH/DPDCH power ratio dB -5.46 3

TFCI - On
Repetition % 18

Table 3.1.1-7 Transport channel parameters for UL reference
measurement channel 64 kbps

)

@

Q

&

m

wn

Parameter DTCH DCCH =N
Transport Channel Number 1 2 %
Transport Block Size 2560 100 g_.
Transport Block Set Size 2560 100 =
Transmission Time Interval 40 ms 40 ms e
Type of Error Protection Turbo Coding Convolution Coding g
Coding Rate 1/3 1/3 cfpb

Rate Matching attribute 256 256 =)
Size of CRC 16 12 =

)

)

=

@

H

=}
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Chapter 3 Details of Standard Waveform Pattern

DTCH DCCH

Information data 2560 Information data 100
CRC12
CRC attachment 2560 —eRete CRC attachment 100
Tail 8
257 Tail bit attachment 112 /I
... Termination 12
Turbo Code R=1/3 7740 - Conv. coding R=1/3 360
1st interleaving 7740 Istinterleaving 360
oo e M # [ #  # 90 [ 90 [ 90 [ 90
Rate matching H 5 | 5 ) 107107 [107] 107
2293 [107 2003 [107]] 2293 107 2293 107
2nd
Tt 2400 2400 2400 2400
slot segmentation II IE I‘ IE II IE I‘ IE

160160 ..., 160160160 ¢+« 160160160 ++<+ 160160160 <<+ 160

240 kbps DPDCH | 1 |2 seee |15” 1 |2

oo [15[11]2

oo 15[ 1] 2

cees |15|

- » N L ] » N >
Radio frame FN = 4N Radio frame FN = 4N+1 Radio frame FN = 4N+2 Radio frame FN = 4N+3

Figure 3.1.1-3 Channel coding for UL_RMC_64kbps

3-12



31 W-CDMA Waveform Pattern

Channel coding parameters for UL_RMC_144kbps

Table 3.1.1-8 Physical channel parameters for UL reference
measurement channel 144 kbps

Parameter Unit Level

Information bit rate kbps 144
DPDCH kbps 480

DPCCH kbps 15

DPCCH Slot Format #1 - 0

DPCCH/DPDCH power ratio dB -9.54 3

TFCI - On

Repetition % 8

Table 3.1.1-9 Transport channel parameters for UL reference
measurement channel 144 kbps

)

@

Q

&

m

wn

Parameter DTCH DCCH =N
Transport Channel Number 1 2 %
Transport Block Size 2880 100 g_.
Transport Block Set Size 5760 100 =
Transmission Time Interval 40 ms 40 ms e
Type of Error Protection Turbo Coding Convolution Coding g
Coding Rate 1/3 1/3 cfpb

Rate Matching attribute 256 256 =)
Size of CRC 16 12 B
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Chapter 3 Details of Standard Waveform Pattern

Information data

DTCH

DCCH

2880 2880 Information data 100
CRC16 CRC16
/ CRC12
CRC attachment 2880 2880 / CRC attachment 100
Tail 8
5792 Tail bit attachment 12 7]
™. Termination 2 x 12
Turbo Code R=1/3 17400 1 Conv. codingR = 1/3 360
1st interleaving 17400 1st interleaving 360
Segmentaion # m [ B #h #1 90[#2 90[F3 904 90
Rate matching #1 5 | 5 #198[#2 98[#3 98#4 98
a2 |98 ][ 4102 e8| 4702 [e8|[ 4702 |8
2nd interleaving
4800 [ 4800 | 4800 ][ 4800 _
slot segmentation I‘ IE II IE I‘ IE I‘ IE
320320  .... 320320320 eee+ 320320320 e+ 320320320 e+ 320
480kbpsDPDCH|1|2 LK |15”1|2 sees |15”1|2 seee |15”1|2 seee |15|

- » N
Radio frame FN = 4N

L |
Radio frame FN = 4N+1

» N
Radio frame FN = 4N+2

Figure 3.1.1-4 Channel coding for UL_RMC_144kbps

>
Radio frame FN = 4N+3
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Channel coding parameters for UL_RMC_384kbps

Table 3.1.1-10 Physical channel parameters for UL reference
measurement channel 384 kbps

Parameter Unit Level
Information bit rate kbps 384
DPDCH kbps 960
DPCCH kbps 15

DPCCH Slot Format #1 - 0
DPCCH/DPDCH power ratio dB -9.54 3

TFCI - On
Puncturing % 18

Table 3.1.1-11 Transport channel parameters for UL reference
measurement channel 384 kbps

)

@

Q

&

m

wn

Parameter DTCH DCCH =N
Transport Channel Number 1 2 %
Transport Block Size 3840 100 g_.
Transport Block Set Size 15360 100 =
Transmission Time Interval 40 ms 40 ms e
Type of Error Protection Turbo Coding Convolution Coding g
Coding Rate 1/3 1/3 cfpb

Rate Matching attribute 256 256 =)
Size of CRC 16 12 =

)
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=

@
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=}
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Chapter 3 Details of Standard Waveform Pattern

I
Information data

DTCH

DCCH

3840 i Information data 100
L |
CRC attachment 3840 —-% CRC16 CRC attachment 100 CRC12
el Tail 8
1 5424 | Tail bit attachment 112 /I
" Termination 4 x 12
Turbo Code R = 1/3 46320 7 Conv. coding R = 1/3 360
1st interleaving 46320 1st interleaving 360
e [ R’ # #1 90[#2 90[#3 90[#4 90
Rate matching H 5 I 43 Y] #175[#2 75[#3 75[#4 75
9525 [ 75]] 925 |75 9525 |75 9525 |75
2nd interleaving
9600 ][ 9600 ][ 9600 ][ 900 _
slot segmentation II IE I‘ IE II IE I‘ IE
640640 .... 640640640 <+ 640640640 <++-+ 640640640 e+ 640
960kbpsDPDCH|1|2 soee |15”1|2 seee |15”1|2 soee |15”1|2 AR |15|

- » N
Radio frame FN = 4N

Figure 3.1.1-5 Channel coding for UL_RMC_384kbps

L ]
Radio frame FN = 4N+1

» N
Radio frame FN = 4N+2

>
Radio frame FN = 4N+3
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31 W-CDMA Waveform Pattern

3.1.2 UL_AMR_TFCSx/UL_ISDN/UL_64kbps_Packet

These waveform patterns execute channel coding, division and spreading
to physical channels, and power setting conforming to the Channel
coding and multiplexing example (Uplink) standard described in 3GPP
TS 25.944 Section 4.1.2.

Table 3.1.2-1 lists the parameters commonly used by each waveform
pattern. When a waveform pattern is output, a marker signal shown in
Table 3.1.2-1 is output from the AUX connector on the rear panel.

Table 3.1.2-1 List of common parameters

Parameter Setting Value
Scrambling Code On
DTCH Information Data PN9
DCCH Information Data AllO
Over sampling rate 3
Marker 1 Frame Clock
Marker 2 Slot Clock
Marker 3 —
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Chapter 3 Details of Standard Waveform Pattern

Channel coding parameters for UL_AMR_TFCSx

Table 3.1.2-2 Physical channel parameters for UL_AMR_TFCSx

Parameter Unit Level

DPDCH kbps 60

DPCCH kbps 15

DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -2.69

Table 3.1.2-3 Parameters for 3.4 kbps data (DCCH)

Transport Block Size 148 bits
Transport Block Set Size 148 bits
Rate Matching attribute 160
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms
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31 W-CDMA Waveform Pattern

Transport block
CRC attachment 148
CRC
148 16
TrBk concatenation 1 TrBk
164

3

Tail bit attachment

l Tail

v

To TrCh Multiplexing

Convolutional 164 8 ""~...
coding R = 1/3 S
a
=
ot , 516 7y
17 interleaving 2]
S
| | %
Radio frame 546 S
segmentation g_.
#1 #2 eag
Rate matching 129 129 2
>, ]
#1 #2 I #3 I #4 | &
129 + NRrwm1 129 + Nrm2 129 + NRrus 129 + Nrw4 E
)
)
pd
+
@
H
=}

Figure 3.1.2-1 Channel coding and multiplexing for UL_AMR_TFCSx -1

Table 3.1.2-4 Parameters for 12.2 kbps data (DTCH)

Number of TrCHs 3
TrCH#a 39 or 81 bits
aransport | TrcH#b 103 bits
TrCH#c 60 bits
#1 Nrrcaa = 1*81, N1ycup = 1¥103, Nrecae = 1¥60 bits
TFCS #2 Nrrcra = 1%39, Necap = 0%103, N1vcre = 0%60 bits
#3 Nrrema = 0481, Nrvem, = 0¥103, Nrecue = 0%60 bits
Rate Matching attribute RM.=200, RM»=190, RM.=235
CRC 12 bits (attached to TrCH#a only)
CC,
Coding coding rate = 1/3 for TrCH#a, b
coding rate = 1/2 for TrCH#c
TTI 20 ms

3-19



Chapter 3 Details of Standard Waveform Pattern

Transport block
CRC attachment’

J

Tail bit attachment’

Convolutional
coding R=1/3, 1/2

Radio frame
equalization

1% interleaving

}

TrCh#a
NTrCHa
CRC]
NTrCHa 1 2
Tail

Nrichat12 8

TrCh#b

NTrCHb

NTrCHb

Tail
NrrcHb 8*Nﬁqu/1 03

3*(NTcrat20)

3*(NTrcrp+8*Nrichn/103)

3*(N1rcHat20)

1 3*(NircHo+8*Nricrn/103) 1

TrCh#c

NTrCHc

NTrCHc

Tail
NrrcHe 8*NTJCHC/ 60

2*(N1rcre+8*Nriciic/60)

2" (Nrchet8*Nrcjic/60)

Radio frame 3 (Noorg+20)+1 3N 8 Norora/ 103) 74 > (Nororn 8 Nroiic/60)
segmentation [Nrciia/811 Nrcnel103 : :
l #1a #2b #1b #2b #1c || #2c
Rate matching Nrra i Nrra Nreo i1 Nreo Nrre /i Nrre
#1a #2b #1b #2b #1c || #2c
NrratNrm_1a NrratNrm 26 Nrro+NrM 16 Nrro+NrM 26 NRrrc+NrM_1cNrRFetNRM_2¢

Ngrra = [3*(Ntrchat20)+1* [Nrcra/811/2
Nreb = [3*(NrrcHp+8*Nrichn/ 103)+1*Nrichn/ 103])/2
Nrre = N1rchet8*Nrch/60

To TrCh Multiplexing

*: CRC and tail bits for TrCH#a are attached even if Ntcha = 0 bits since CRC parity bit attachment for 0-bit
transport block is applied.

12.2 kbps data

12.2 kbps data

3.4 kbps data

[ #a | #a [ w0 [ w2b | #1c | sec || #1a | w2 | w10 | w20 [ i [ wec | [ 41 [ 22 | #s | 4 |
TrCH
multiplexing l
#a | #b | #1c | wa | #2o | w2c [ 2 || ma [ wo [ mic [ w8 || n2a | #eo | n2c | 14

2" interleaving

Physical channel 600
mapping

600 600
;

600

60 ksps DPDCH

«—— CFN=4N — >« CFN=4N+1———«— CFN = 4N+2— s« CFN = 4N+3 —

Figure 3.1.2-2 Channel coding and multiplexing for UL_AMR_TFCSx - 2
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31 W-CDMA Waveform Pattern

Channel coding parameters for UL_ISDN

Table 3.1.2-5 Physical channel parameters for UL_ISDN

Parameter Unit Level
Information bit rate kbps 64
DPDCH kbps 240
DPCCH kbps 15
DPCCH Slot Format #1 - 0
DPCCH/DPDCH power ratio dB -5.46

3

Table 3.1.2-6 Parameters for 64 kbps data

Number of TrChs 1
Transport Block Size 640 bits c?
Transport Block Set Size 4*640 bits g
Rate Matching attribute 170 @
CRC 16 bits =N
Coding Turbo coding, coding rate = 1/3 %
B
TTI 40 ms =4
[
H
o,
Transport block #1 e & o #4 g
CRC attachment 640 640 é
i
l #1 CRC|e & & #4 CRC =
TrBk 640 16 640 16 B
concatenation .,
1
+
, 2624 e
Turbo coding R=1/3 5
Tail bit attachment 7872
Tail
1% interleaving 7872 12
Radio frame 7884
segmentation
i #1 e v e #4
Rate matching 1971 \ 1971 \
1 1
#1 e a o | #4
1971+Nswm1 1971+Ngrws

To TrCh Multiplexing
Figure 3.1.2-3 Channel coding and multiplexing for UL_ISDN - 1
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Chapter 3 Details of Standard Waveform Pattern

64 kbps packet data > < 64 kbps packet data P 3.4 kbps data
[ m [ w2 [ & (] w2 ] | #m || # || # || #
TrCH multiplexing l W /
# | om w | w # | 02 |

2" interleaving

Physical channel
mapping

DPDCH | |
+—— CFN=4N —p«——— CFN=4N+1——»«——— CFN=4N+2——»<—— CFN=4N+3—»

Figure 3.1.2-4 Channel coding and multiplexing for UL_ISDN - 2
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31 W-CDMA Waveform Pattern

Channel coding parameters for UL_64kbps_Packet

Table 3.1.2-7 Physical channel parameters for UL_64kbps_Packet

Parameter Unit Level
Information bit rate kbps 64
DPDCH kbps 240
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -5.46

Table 3.1.2-8 Parameters for 64 kbps data

Number of TrChs 1
Transport Block Size 336 bits
Bl | 64 kbps 336*B bits (B = 4)
Rate Matching attribute 150
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 20 ms

3-23
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Chapter 3 Details of Standard Waveform Pattern

TrCH
multiplexing

2" interleaving

Physical channel
mapping
DPDCH

Transport block
CRC attachment

TrBk concatenation

336
CRC
336 16
B TrBks

(B=0,1,2,3,4,8,9)

Turbo coding R=1/3

}

Tail bit attachment

}

1% interleaving

352° B
1056* B
Tail
1056* B 12*[B9]

Radio frame
segmentation

1056" B 12*[B/9]

#1

#2

Rate matching

(1056* B +12°B/9])/2

(1056 B +12°[B/9])/2

#1

#2

(1056* B +12*[B/9])/2+Nrwr

(1056* B +12°[B/9])/2+Nrwz

To TrCh Multiplexing

P 64 kbps Packetdata 64 kbps Packet data _ P 3.4 kbps data
[ w [ we [ w [ e | [ # J[ 2 |[ » [[ # |
# | owm #2 #2 # | 0 |

«—— CFN=4N — 5 CFN=4N+1 —pe— CFN=4N+2 — pe— CFN=4N+3 —»

Figure 3.1.2-5 Channel coding and multiplexing for UL_64kbps_Packet
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31 W-CDMA Waveform Pattern

3.1.3 UL_Interferer

These waveform patterns execute division and spreading to physical
channels, and power setting conforming to the Characteristics of the
W-CDMA interference signal standard described in 3GPP TS 25.141

Annex I.
Table 3.1.3-1 Parameters for UL_Interferer
Parameter Setting Value
Scrambling Code 1u
DTCH Information Data PN9
DCCH Information Data AllO
Over sampling rate 3
Marker 1 Frame Clock
Marker 2 Slot Clock
Marker 3 —

Table 3.1.3-2 Physical channel parameters for UL_Interferer

Parameter Unit Level
Channel Bit Rate kbps 64
DPDCH kbps 240
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -5.46
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Chapter 3 Details of Standard Waveform Pattern

3.1.4 DL_RMCxxxkbps
These waveform patterns execute channel coding conforming to the DL
Reference Measurement Channel standard described in 3GPP TS 25.101
Annex A, and execute division and spreading to physical channels in order
to generate DPCH. They also execute power setting for control channels
conforming to the standard described in 3GPP TS 25.101 Annex C.

Table 3.1.4-1 lists the parameters commonly used by each waveform
pattern. When a waveform pattern is output, a marker signal shown in
Table 3.1.4-1 i1s output from the AUX connector on the rear panel.

Table 3.1.4-1 List of common parameters

Parameter Setting Value
Scrambling Code 80n
DTCH Information Data PN9
DCCH Information Data AllO
SFN count 4096
Over sampling rate 4
Ch Code (P-CPICH) 0
Ch Code (P-CCPCH) 1
Ch Code (PICH) 16
Ch Code (DPCH for DL._RMC_12.2kbps) 96
Ch Code (DPCH for DL_RMC_12.2kbps_RX) 96
Ch Code (DPCH for DL_RMC_12.2kbps_MIL) 96
Ch Code (DPCH for DL._RMC_64kbps) 24
Ch Code (DPCH for DL_RMC_144kbps) 12
Ch Code (DPCH for DL_RMC_384kbps) 6
Ch Code (DPCH for DL_AMR_TFCSx) 96
Ch Code (DPCH for DL_ISDN) 24
Ch Code (DPCH for DL_384kbps_Packet) 6
OCNS See Table 3.1.4-2.
Marker 1 TTI Pulse
Marker 2 —
Marker 3 -
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31 W-CDMA Waveform Pattern

Table 3.1.4-2 Parameters for OCNS

Channelization Code | Relative Level Settin
at SF = 128 (dB) ’ DPCH Data
2 -1
11 -3
17 -3
23 -5
31 -2
38 —4 The DPCH data for
47 -8 each  channelization 3
55 7 code shall be in a bit
62 ) sequence such the.lt
the data is
69 —6 uncorrelated with c?
78 -5 each other. 13
85 -9 ;'T
94 10 =N
125 -8 L
113 -6 %_.
119 0 e;
a.
Table 3.1.4-3 Physical channel powers for DL_RMC12_2kbps_RX §
Physical Channel Power Ratio ,('_<°b
P-CPICH P-CPICH_Ec¢/DPCH_Ec =7 dB E
P-CCPCH P-CCPCH_Ec¢/DPCH_Ec =5 dB d
SCH SCH_Ec¢/DPCH_Ec =5 dB &
PICH PICH_Ec¢/DPCH_Ec =2 dB @
DPCH DPCH_Ec/Ior = -10.3 dB B

Table 3.1.4-4 Physical channel powers for DL_RMC12_2kbps_MIL

Physical Channel Power ratio

P-CPICH P-CPICH_Ec/Ior =-10 dB

P-CCPCH P-CCPCH_Ec/Tor =-12 dB
SCH SCH_Ec/Tor =-12 dB
PICH PICH_Ec/Ior = -15 dB
DPCH DPCH_Ec/Tor =-19 dB
OCNS Power whgre the.total power for all

channels including OCNS is 0 dB
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1.4-5 Physical channel powers for DL_RMCxxxkbps (other
than DL_RMC12_2kbps_RX and DL_RMC12_2kbps_MIL)

Physical Channel

Power ratio

P-CPICH P-CPICH_Ec/Ior =-10 dB
P-CCPCH P-CCPCH_Ec/Ior =-12 dB
SCH SCH_Ec/Ior =-12 dB
PICH PICH_Ec/Ior =-15 dB
12.2 kbps DPCH_Ec/Ior =-16.6 dB
DPCH 64 kbps DPCH_Ec/Ior =-12.8 dB
144 kbps DPCH_Ec/Ior =-9.8 dB
384 kbps DPCH_Ec/Ior =-5.5 dB
Power where the total power for
OCNS all channels including OCNS is 0

dB
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31 W-CDMA Waveform Pattern

Channel coding parameters for DL_RMC_12_2kbps, DL_RMC_12_2kbps_RX, and DL_RMC_12_2kbps_MIL

Table 3.1.4-6 Physical channel parameters for DL reference
measurement channel 12.2 kbps

Parameter Unit Level
Information bit rate kbps 12.2
DPCH ksps 30
Slot Format #i - 11
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0 3
Puncturing % 14.7

Table 3.1.4-7 Transport channel parameters for DL reference
measurement channel 12.2 kbps

wj

@

&

Parameter DTCH DCCH =
Transport Channel Number 1 2 =4
Transport Block Size 244 100 %
Transport Block Set Size 244 100 g_.
Transmission Time Interval 20 ms 40 ms e;
Type of Error Protection Convolution Coding | Convolution Coding =
Coding Rate 1/3 1/3 g

Rate Matching attribute 256 256 épb
Size of CRC 16 12 =)

=]

)

)

=

®

H

=}
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Chapter 3 Details of Standard Waveform Pattern

DTCH DCCH

Information data 244 Information data 100
CRC attachment 244 - CRC16 CRC attachment 100 CRC12
Termination 12 Tail 8
Tail bit attachment 260 /l/ Tail bit attachment 112 /I
Conv. coding R=1/3 god | Conv. coding R=1/3 360
Rate matching 686 Rate matching 308
1stinterleaving 686 1st interleaving 308
Radio Frame 343 | #aas || #sas | #esds | |MTIRTIBTIMTI
segmentation W /
Y __ ~—
343 | 7 343 | 77 343 | 7 343 | 7
2nd interleaving
_ 420 _ _ 420 A _ 420 _ _ 420
slot segmentation E E @ = Il El E
28 28 eeee 28 28 28 ecee 28 28 28 ecee 28 28 28 eeee 28
30kspsDPCH|0|1| ceee |14”0|1| seee |14”0|1| cens |14”0|1| seee |14|
(inluding TFCI bits) < > < > < > <
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3

Figure 3.1.4-1 Channel coding for DL reference measurement channel 12.2 kbps
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31 W-CDMA Waveform Pattern

Channel coding parameters for DL_RMC_64kbps

Table 3.1.4-8 Physical channel parameters for DL reference
measurement channel 64 kbps

Parameter Unit Level
Information bit rate kbps 64
DPCH ksps 120
Slot Format #i - 13
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0 3
Repetition % 2.9

Table 3.1.4-9 Transport channel parameters for DL reference ()
measurement channel 64 kbps @

&

Parameter DTCH DCCH =
Transport Channel Number 1 2 =4
Transport Block Size 1280 100 %
Transport Block Set Size 1280 100 g_.
Transmission Time Interval 20 ms 40 ms e;
Type of Error Protection Turbo Coding | Convolution Coding =
Coding Rate 1/3 1/3 §

Rate Matching attribute 256 256 épb
Size of CRC 16 12 =)
Position of TrCH in radio frame fixed fixed =
Ay

=

®

H

=}

3-31



Chapter 3 Details of Standard Waveform Pattern

DTCH

DCCH

Information data 1280 Information data 100
CRC16 CRC12
CRC attachment 1280 — CRC attachment 100
Tail 8
1296 Tail bit attachment 112 /I
Termination 12
Turbo Code R=1/3 3888 Conv. C'gg';}g 360
Rate matching 4014 Rate matching 372
1st interleaving 4014 1st interleaving 372
ciorame | B12007 | #2 ][ #12007 | #22007 |  |#193[#293[#3 93]#4 93
segmentation /
2007 |93 2007 [93]] 2007 |9 2007 |93
2nd interleaving
2100 [ 2100 ][ 2100 ][ 2100
slot segmentation E IE E IE E IE E IE
140140  .... 140140140 «+ee 140140140 e+ 140140140 «+ee 140

120 ksps DPCH
(including TFCI bits)

[0 T[]

T e[ [ T

-
Radio frame FN =

» €
4N

L ]
Radio frame FN = 4N+1

» N
Radio frame FN =4 N+2

>
Radio frame FN =4 N+3

Figure 3.1.4-2 Channel coding for DL reference measurement channel 64 kbps
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31 W-CDMA Waveform Pattern

Channel coding parameters for DL_RMC_144kbps

Table 3.1.4-10 Physical channel parameters for DL reference
measurement channel 144 kbps

Parameter Unit Level
Information bit rate kbps 144
DPCH ksps 240
Slot Format #i - 14
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0 3
Puncturing % 2.7

Table 3.1.4-11 Transport channel parameters for DL reference ()
measurement channel 144 kbps @

&

Parameter DTCH DCCH =
Transport Channel Number 1 2 =4
Transport Block Size 2880 100 %
Transport Block Set Size 2880 100 g_.
Transmission Time Interval 20 ms 40 ms e;
Type of Error Protection Turbo Coding | Convolution Coding =
Coding Rate 1/3 1/3 §

Rate Matching attribute 256 256 épb
Size of CRC 16 12 =)
Position of TrCH in radio frame fixed fixed =
Ay

=

®

H

=}
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Chapter 3 Details of Standard Waveform Pattern

DTCH DCCH

Information data 2880 Information data 100
CRC attachment 2880 ] cRete CRC attachment 100 CRC12
Tail 8
289 | Tail bit attachment 112 ]
.. Termination 12
Turbo code R=1/3 8688 ’l/ Conv. coding R=1/3 360
Rate matching 8464 Rate matching 352
1st interleaving 8464 1st interleaving 352
rocorame | #14232 | #2423 || #14232 | #4232 |  [*188[#288#3 884488
segmentation W /
232 | 88| 4232 88| 4232 [ss|[ 4232 [es
2nd interleaving
4320 : 4320 : 4320 : 4320 :
slot segmentation E IE E IE E IE E IE

288288 ..., 288288288 +eee 288288288 e+ 288288288 ++ee 288

240ksps DPCH | 0 | 1
(including TFCI bits) =

R K

G K

seee |14”0 |1

cees |14|

- » N L | » N >
Radio frame FN = 4N Radio frame FN = 4N+1 Radio frame FN = 4N+2 Radio frame FN = 4N+3

Figure 3.1.4-3 Channel coding for DL reference measurement channel 144 kbps
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31 W-CDMA Waveform Pattern

Channel coding parameters for DL_RMC_384kbps

Table 3.1.4-12 Physical channel parameters for DL reference
measurement channel 384 kbps

Parameter Unit Level
Information bit rate kbps 384
DPCH ksps 480
Slot Format #i - 15
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0 3
Puncturing % 22

Table 3.1.4-13 Transport channel parameters for DL reference ()
measurement channel 384 kbps @

&

Parameter DTCH DCCH =
Transport Channel Number 1 2 =4
Transport Block Size 3840 100 %
Transport Block Set Size 3840 100 g_.
Transmission Time Interval 10 ms 40 ms e;
Type of Error Protection Turbo Coding | Convolution Coding =
Coding Rate 1/3 1/3 §

Rate Matching attribute 256 256 épb
Size of CRC 16 12 =)
Position of TrCH in radio frame fixed fixed =
Ay

=

®

H

=}
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Chapter 3 Details of Standard Waveform Pattern

DTCH

DCCH

Information data 3840 Information data 100
CRC16 CRC12
CRC attachment 3840 4 CRC attachment 100
Tail 8
3856 Tail bit attachment 112 /I
. Termination 12
Turbo code R=1/3 11568 Conv. c’gg';}g 360
Rate matching 9049 Rate matching 284
1st interleaving 9049 1st interleaving 284
ragorame | 9049 ][ 0049 [ o049 ][ o049 | [HTHRTIHSTI#T
segmentation /
9049 |71 9049 [ 71|[ 9049 [71|[ 9049 [T
2nd interleaving
4320 : 4320 : 4320 : 4320 :
slot segmentation E IE E IE E IE E IE
608608 .... 608608608 e+e¢++ 608608608 <+e++¢ 608608608 <+ 608
o [OT1T woee [14J[O1 wove [14J[O]1] vove [14][O]1] vvr [14
pandsreeon [ 0 (4]0 (4]0 (4]0 4]

- » N
Radio frame FN = 4N

L |
Radio frame FN = 4N+1

» N
Radio frame FN = 4N+2

>
Radio frame FN = 4N+3

Figure 3.1.4-4 Channel coding for DL reference measurement channel 384 kbps
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31 W-CDMA Waveform Pattern

3.1.5 DL_AMR_TFCSx/DL_ISDN/DL_384kbps_Packet

These waveform patterns execute channel coding, division and spreading
to physical channels, and power setting conforming to the Channel
coding and multiplexing example (FDD, Downlink) standard described in
3GPP TS 25.944 Section 4.1.1.

Table 3.1.5-1 lists the parameters commonly used by each waveform
pattern. When a waveform pattern is output, a marker signal shown in
Table 3.1.5-1 is output from the AUX connector on the rear panel.

Table 3.1.5-1 List of common parameters

Parameter Setting Value
Scrambling Code 80u
DTCH Information Data PN9
DCCH Information Data AllO
Over sampling rate 4
Marker 1 TTI Clock
Marker 2 -
Marker 3 —

w
(¢”]
@
&
=
wn
o
=
w
ct+
Qo
5
(oW
Q
H
(oW
=
<
o}
o
'-g
8
.,
V)
=
[
[¢"]
H
5
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Chapter 3 Details of Standard Waveform Pattern

Channel coding parameters for DL_AMR_TFCSx

Table 3.1.5-2 Parameters for 12.2 kbps data

The number of TrChs 3
TrCH#a 0, 39 or 81 bits
aranskort | Trchib 103 bits
TrCH#c 60 bits
#1 Nrrca = 1%81, Nycap = 1¥103, N1ycae = 1*60 bits
TFCS #2 Nrrcta = 1%39, Nrvcap = 0103, Nrvcre = 0¥60 bits
#3 Nrrcta = 1*%0, Nreca, = 0%¥103, Nrrcae = 0¥60 bits
Rate Matching attribute RM., =200, RM;, = 190, RM. = 235
CRC 12 bits (attached to TrCh#a only)

CRC parity bit

attachment for 0 bit Applied to TrCh#a only.
transport block
CC,
Coding coding rate = 1/3 for TrCh#a, b
coding rate = 1/2 for TrCh#c
TTI 20 ms
Transport block |TrCh#a TrChi#b TrChi#c
CRC attachment* NTrCHa NTrCHb NTrCHc
CRC
Tail bit attachment* § Nrcha 12 Nrchb NricHe
Tail| Tail Tail|
Convolutional Nrchat12 8 Nrchb S*NTr..ét:!b” 03 Nrcre 8% Nrcro/60
coding R = 1/3,
Rate matching 3*(Nricrat20) 3¥(Nrrchpt+8* NTrCHb/1,E3) 2*(Nricct+8* NT:r'f;Hcleo)
Insertion of DTX 3*(NTrCHa+20)+N;"a__Ma 3*(Nricrpt+8* 2*(Nrroe+87
indication NrrcH/103)+Ngwi Nrrcre/60)+Nruk
l *(NrcHat20)+Nruma#Noit 3*(NrrcHp+8* 2*(Nrcnct8*
1% interleaving Nircr/103)+Nruo+Ndio N che/60)+Nrue+Noie
Radio frame 3*(Nrrcrat20)+Nrma®Npit 3*(Néchp+8*  § 2*(NticHc+8* %
segmentation : Nricro/ 103 +Nrub* N Nrcro/60 B Nrwet Ko
#1a #2a #1b #2b #1c || #2c
Nrra Nrra Nrro Nrro Nrre  Nrre

Ngra = [3*(Nrrcra*t20)+NruatNoia]/2

Nrrb = [3*(Nricrp+8* N/ 103)+Nrmp+Noip)/2

Ngre = [2"(NricHe+8” N1rcho/60)+Nrue+Noic]/2

To TrCh Multiplexing

* CRC and tail bits for TrCH#a are attached even if Nticha = 0 bits since CRC parity bit attachment for 0
bit transport block is applied.

Figure 3.1.5-1 Channel coding and multiplexing for DL_AMR_TFCSx - 1
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31 W-CDMA Waveform Pattern

Table 3.1.5-3 Parameters for 3.4 kbps data

Parameter Setting Value
Transport Block Size 148 bits
Transport Block Set Size 148 bits
Rate Matching attribute 160
CRC 16 bits
Coding CC, coding rate = 1/3
TTI 40 ms

Transport block

CRC attachment 148
CRC
l 16 bits )
TrBk ‘-C'D"
concatenation 8 .
—
7}
o
=N
Tail bit attachment 164 2
Qo
Taill )
Convolutional 164 8, g"
codingR=1/3 =1
| § ’”
Rate matching st T g
<
v (¢}
Insertion of DTX (516 + New) o
indication P~
1% interleaving (516 + Ngy) + Npy ;F
| S
Radio frame (516 + NR;%.) + Np, . c'_g
segmentation i 5 =]
#1 #2 I #3 Il #4

[(516 + Nrw) + NoJ/4 [(516 + Nrw) + Noij/4 [(516 + Nrw) + NoJ/4 [(516 + Nrw) + Noij/4

v

To TrCh Multiplexing

*: Insertion of DTX indication is used only if the position of the TrCHs in the radio frame is fixed.

12.2 kbps data 12.2 kbps data 3.4 kbps data

[ #a | #ea [ oo [ w0 [ wic ] s || #a | wea [ wo | w20 [ wac | wc | [ [ 2] 08 |

TrCH
multiplexing

#a | w10 | w1c [ #1 ][ #2a [ w20 | wec [ |[ #1a | w0 [ mrc [#8 || #2a [ #2o | #2c [

2" interleaving

Physical channel

mapping T_lEl e o o

il ‘\_“"‘HLUJ ooo”ﬂ\_1
30 ksps DPCH ot CFN = aN CFN = 4N 1 Sior CFN = 4N+2. for CFN = aN+3

ol -
Sy

[l Pilot symbol ﬂ TPC

Figure 3.1.5-2 Channel coding and multiplexing for DL_AMR_TFCSx - 2
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1.5-4 Physical channel parameters for 12.2 kbps and 3.4 kbps data

Symbol Rate (ksps)

Npilot (bltS)

N1rci (bits)

N1 (bits)

Ndata1 (bltS)

Ndata2 (bltS)

30

4

0

2

6

28
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31 W-CDMA Waveform Pattern

Channel coding parameters for DL_ISDN

Table 3.1.5-5 Parameters for 64 kbps data

Parameter Setting Value
Number of TrChs 1
Transport Block Size 640 bits
Transport Block Set Size 4*640 bits
Rate Matching attribute 170
CRC 16 bits
Coding Turbo coding, coding rate = 1/3
TTI 40 ms

Transport block #1 e 0o 0
CRC attachment 640 640
#1 CRC| o o o #4 [cre
TrBk 640 16 640 16
concatenation
Turbo coding R=1/3 2624
7872

Tail bit attachment

y Tl

g
(¢}
€
QO
'|—_‘I-
wn
o
S,
)]
+
Qo
=}
(oW
Q
H
ol
S
<
o
(=)
H
=
HJ
V)
&
+
¢}
H
=}

Rate matching 7872 12
1%t interleaving 7884+Ngry
Radio frame 7884+Ngy
segmentation
#1 e o 0o o #4
(7884+Nry)/4 (7884+Nry)/4

To TrCh Multiplexing

) 64 kbps data - B 3.4 kbps data _

T e T v T » ) fwille el

multiplexing l ‘W /
#1 [ = # [ = #3 [ = #4 [

Insertion of DTX
indication

2" interleaving

Physical channel
mapping

L[]

L]

L[]
=]

¢ o o
120 ksps DPCH ||| o o o | ||| ° o o | ||| ° o o | ||| o o o ||
v & CFN=4N ﬁ CEN=4N+1 > CFN=4N+2 —» CFN=4N+3 —>
[l Pilot symbol E TFCI&TPC

Figure 3.1.5-3 Channel coding and multiplexing for DL_ISDN
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1.5-6 Physical channel parameters for 64 kbps and 3.4 kbps data

Symbol Rate
(ksps)

No. of Physical
Channel

Npilot (bltS)

N1rci (bits)

N1 (bits)

Ndata1 (bltS)

Ndata2 (bltS)

120

1

8

8

4

28

112
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31 W-CDMA Waveform Pattern

Channel coding parameters for DL_384kbps_Packet

Table 3.1.5-7 Packet data parameters for 384 kbps data

Parameter Setting Value
Number of TrChs 1
Transport Block Size 336 bits

Transport Block Set Size 336*B bits (B =12)

Rate Matching attribute 145
CRC 16 bits

Coding Turbo coding, coding rate = 1/3 3

TTI 10 ms

Transport block c?
a
CRC attachment 336 8
73
CRC o
336 16 a
+
)
TrBk =1
concatenation 12 TrBks g_,
H
o,
Turbo coding 352%12 é
R=1/3
| o§
=
Tail bit attachment 105612
)
)
l Tail o
Rate matching 105612 127T12/12] F-b'%
1* interleaving 1056* B+12*[12/12]+Nrw

1056* B +12*[12/12]+Nrwm

To TrCh Multiplexing

Figure 3.1.5-4 Channel coding and multiplexing for DL_384 kbps_Packet -
1
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384 kbps Packet data

384 kbps Packet data

3.4 kbps data

I] Pilot symbol

e e L »w = ] e e ] [w]
TrCH
multiplexing 1
w [ # | w2 | # | w [ #. ] w2 | w4 |
Insertion of A \ | \
DTX indication AN 5
Physical channel
segmentation #1 #P #1 #P #1 #P #1 #P
2™ interleaving
#1 #P #1
Physical channel ‘\ Y - Y
mapping ]’E‘I . o
#O ([0 o o o [UIMIN o« [TNIATN < TITHIN -« [f0
L L .
DPDCH ° : :
#w# [0 e« [NINTN -« [AIQIN << [ATQTN -« [0
ol cEn=an CFN = 4N+1 CFN = 4N+2 CFN=4N+3—

| rrciatee

Figure 3.1.5-5 Channel coding and multiplexing for DL_384 kbps_Packet -

2

Table 3.1.5-8 Physical channel parameters for 384 kbps and 3.4 kbps data

Data Rate Symbol Rate | No. of Physical Npilot Ntrci Ntpc Ndata1 Nata2
(kbps) (ksps) Channel: P (bits) (bits) (bits) (bits) (bits)
384 480 1 16 8 8 120 488
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W-CDMA Waveform Pattern

3.1.6 DL_Interferer

DL_Interferer is a modulated signal code-multiplexed according to the
parameters described in 3GPP TS25.104 Annex C.4 W-CDMA Modulated
Interferer.

Table 3.1.6-1 Parameters for DL_Interferer

Parameter Setting Value
Scrambling Code On
Over sampling rate 3

Table 3.1.6-2 Physical channel parameters for DL_Interferer

Channel | Spreading | Channelization | Timing Offset Power Note
Type Factor Code (x256Tchip)
P-CCPCH_Ec/lIor
P-CCPCH| 256 1 0 = lodm -
The SCH power is
equally divided and
SCH 256 - 0 SSP_II(];:‘Z]I;T distributed  into 2
channels of P-SCH and
S-SCH.
i P-CPICH_Ec/Tor
P-CPICH | 256 0 0 — 0dB -
PICH_Ec/Tor
PICH 256 16 16 = 5 4B -
The total power of the
OCNS See Table 3.1.6-3. OCNS channel and all

the channels above is 0
dB.
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1.6-3 Parameters for OCNS

Channelization Code

Relative Level Setting

at SF = 128 (dB) DPCH Data

2 -1

11 -3

17 -3

23 -5

31 -2

38 -4 The DPCH data for

47 -8 each channelization

55 7 code shall be in a bit

62 ) sequence such tha}t
the data s

69 —6 uncorrelated with

78 -5 each other.

85 -9

94 -10

125 -8

113 -6

119 0
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31 W-CDMA Waveform Pattern

3.1.7 TestModel_x_xxDPCH

TestModel_x_xxDPCH is a downlink multiplexed signal that is
code-multiplexed according to the parameters described in 3GPP
TS25.141 Section 11.4.0 Test Models.

Table 3.1.7-1 List of common parameters

Parameter Setting Value
Scrambling Code* On
Over sampling rate 4

*! For the offset frequency (5*N[MHzl]) of the multicarrier when the
lowest frequency carrier is 0, the Scrambling Code of each carrier is N.

Time offset for each carrier frame is N/5, 2¥*N/5, 3*N/5, ... when c?

setting the carrier of N = 0 as the reference. g

73

Test Model 1 =N
L

Table 3.1.7-2 Channel configuration of Test Model 1 g

Q.

Tvoe Number of Fraction of Level Channelization | Timing Offset =

yp Channels Power (%) Setting (dB) Code (x256Tchip) &
P-CCPCH+SCH 1 10 -10 1 0 §
Primary CPICH 1 10 -10 0 0 '('_<Db
PICH 1 1.6 -18 16 120 =
S-CCPCH B
containing PCH 1 1.6 -18 3 0 ;,U
(SF = 256) g
DPCH (SF = 128) | 4/8/16/32/64 | 76.8 in total See Table 3.1.7-3. 5

The multicarriers (Test_Model 1_64DPCHx2/3/4) of Test Model 1 are
assigned to the offset frequency as follows:

Test_Model_1_64DPCHx2 (2 carriers): -2.5 MHz, +2.5 MHz
Test_Model_1_64x2_10M (2 carriers): -5 MHz, +5 MHz
Test_Model_1_64x2_15M (2 carriers):  —-7.5 MHz, +7.5 MHz
Test_Model_1_64DPCHx3 (38 carriers): 0 MHz, +10 MHz, +15 MHz
(+5 MHz carrier is blank.)
Test_Model_1_64DPCHx4 (4 carriers): -7.5 MHz, -2.5 MHz, +2.5 MHz,
+7.5 MHz
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1.7-3 Parameters for DPCH

Timing Level settings | Level settings | Level Settings | Level Settings | Level Settings
Code Offset (dB) (dB) (dB) (dB) (dB)
(x256Tchip) (4 codes) (8 codes) (16 codes) (32 codes) (64 codes)

2 86 -5 =7 -10 -13 -16
11 134 - -16 -12 -13 -16
17 52 - -12 -14 -16
23 45 - -14 -15 -17
31 143 - -11 -17 -18
38 112 =7 —-11 -13 -14 -20
47 59 - -17 -16 -16
55 23 - -11 -16 -18 -17
62 1 - - -13 -16 -16
69 88 - -15 -19 -19
78 30 -9 -10 -14 -17 —22
85 18 - —12 -18 -15 -20
94 30 - -19 -17 -16
102 61 - -17 -22 -17
113 128 - -8 -15 —20 -19
119 143 -9 -12 -9 —24 -21
7 83 - - -20 -19
13 25 - - -18 -21
20 103 - - -14 -18
27 97 - - -14 -20
35 56 - - -16 —24
41 104 - - -19 -24
51 51 - - -18 —22
58 26 - - -17 -21
64 137 - - —22 -18
74 65 - - -19 -20
82 37 - - -19 -17
88 125 - - -16 -18
97 149 - - -18 -19
108 123 - - -15 -23
117 83 - - -17 -22
125 5 - - -12 -21
4 91 - - - -17
9 7 - - - - -18
12 32 - - - -20
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W-CDMA Waveform Pattern

Table 3.1.7-3 Parameters for DPCH (Cont’d)

Timing Level settings | Level settings | Level Settings | Level Settings | Level Settings
Code Offset (dB) (dB) (dB) (dB) (dB)
(x256Tchip) (4 codes) (8 codes) (16 codes) (32 codes) (64 codes)
14 21 - - -17
19 29 - - -19
22 59 - - -21
26 22 - - -19
28 138 - - -23
34 31 - - —22
36 17 - - -19
40 9 - - —24
44 69 - - -23
49 49 - - —22
53 20 - - -19
56 57 - - —22
61 121 - - -21
63 127 - - -18
66 114 - - -19
71 100 - - —22
76 76 - - -21
80 141 - - -19
84 82 - - -21
87 64 - - -19
91 149 - - -21
95 87 - - -20
99 98 - - -25
105 46 - - -25
110 37 - - -25
116 87 - - —24
118 149 - - —22
122 85 - - -20
126 69 - - -15

3-49

w
(¢”]
@
&
'|—_‘h
wn
o
=
w
ct+
Qo
5
(oW
Q
H
(oW
=
<
o}
o
'-g
8
.,
V)
=
[
[¢"]
H
5



Chapter 3 Details of Standard Waveform Pattern

Test Model 2
Table 3.1.7-4 Channel configuration of Test Model 2
Tvpe Number of Fraction of Level Channelization | Timing Offset
yp Channels Power (%) Setting (dB) Code (x256Tchip)
P-CCPCH+SCH 1 10 -10 1 0
Primary CPICH 1 10 -10 0 0
PICH 1 5 -13 16 120
S-CCPCH
containing PCH 1 5 -13 3 0
(SF = 256)
_ 2 x 10, 2 x -10,
DPCH (SF = 128) 3 1 50 L% -3 24, 72, 120 1,7, 2
Test Model 3
Table 3.1.7-5 Channel configuration of Test Model 3
Fraction of Level o . .
Type r:;:::ﬁ;g Power (%) Setting (dB) Chan(r:ng:;zatlon T|(r)r(1 '22961(.) ffs)et
4/8/16/32 4/8/16/32 chip
15,8/15,8/12, —8/-8/
P-CCPCH+SCH 1 6/7.9 _9/-11 1 0
. 15,8/15,8/12, -8/-8/
Primary CPICH 1 6/7.9 _9/-11 0 0
-16/-16/
PICH 1 2.5/2.5/5/1.6 _13/-18 16 120
S-CCPCH
containing PCH 1 2.5/2.5/5/1.6 __11%//__11%/ 3 0
(SF = 256)
63,4/63,4/63,
DPCH (SF = 256) 4/8/16/32 7/80,4 in See Table 3.1.7-6.
total
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31 W-CDMA Waveform Pattern

Table 3.1.7-6 Parameters for Test Model 3

Code | T Level settings Level settings Level Settings | Level Settings
offset | (dB) (4 codes) | (dB) (8 codes) | (dB) (16 codes) | (dB) (32 codes)
64 86 -8 -11 -14 -16
69 134 - -14 -16
74 52 -11 -14 -16
78 45 - -14 -16
83 143 - -14 -16
89 112 -8 -11 -14 -16
93 59 - -14 -16
96 23 -11 -14 -16
100 1 - -14 -16
105 88 - -14 -16
109 30 -8 -11 -14 -16
111 18 -11 -14 -16
115 30 - -14 -16
118 61 - -14 -16
122 128 -11 -14 -16
125 143 -8 -11 -14 -16
67 83 - - -16
71 25 - - -16
76 103 - - -16
81 97 - - -16
86 56 - - -16
90 104 - - -16
95 51 - - -16
98 26 - - -16
103 137 - - -16
108 65 - - -16
110 37 - - -16
112 125 - - -16
117 149 - - -16
119 123 - - -16
123 83 - - -16
126 5 - - -16
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Chapter 3 Details of Standard Waveform Pattern

Test Model 4
Table 3.1.7-7 Channel configuration of Test Model 4
Tvoe Number of | Fraction of Level Channelization | Timing
yp Channels Power (%) | Setting (dB) Code Offset
P-CCPCH+SCH when
Primary CPICH is disabled 1 100 0 1 0
P-CCPCH+SCH when
Primary CPICH is enabled 1 50 -3 1 0
Primary CPICH1 1 50 -3 0 0
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31 W-CDMA Waveform Pattern

3.1.8 TestModel 5 xDPCH
These waveforms are downlink multiplexed signals that include
HS-SCCH and HS-PDSCH equivalent to Test Model 5, which is described
in 3GPP T'S25.141 Section 6.1.

The settings are the same as that shown in Section 3.1.9.
Refer to 3.1.9 “TestModel_5_xHSPDSCH” for details.

3.1.9 TestModel 5 xHSPDSCH
These waveforms are downlink multiplexed signals that include
HS-SCCH and HS-PDSCH equivalent to Test Model 5, which is described
in 3GPP TS25.141 Section 6.1.

3

Table 3.1.9-1 List of common parameters

Parameter Setting Value
Scrambling Code On
Over sampling rate 4

Table 3.1.9-2 Channel configuration of Test Model 5

UI9))eJ ULIOJOARA PIepuelg JO STIeId(

Type Number of Level Setting Channelization | Timing Offset
Channels (dB) Code (x256Tchip)
P-CCPCH+SCH 1 -11 1 0
Primary CPICH 1 -11 0 0
PICH 1 -19 16 120
S | ; o
DPCH (SF = 128) 30/14/6/4* See Table 3.19-3.
HS-SCCH 2 See Table 3.1.9-4.
HS-PDSCH (16QAM) 8/4/2* See Table 3.1.9-5.

*: DPCH is 6 channels when HS-PDSCH is 2 channels,
4 channels or 14 channels when HS-PDSCH is 4 channels, and
30 channels when HS-PDSCH is 8 channels.
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1.9-3 Setting for DPCH

Code Timing Offset | Level Settings | Level Settings | Level Settings Level settings
(SF = 128) (x256Tchip) | (dB) (30 codes) | (dB) (14 codes) | (dB) (6 codes) (dB) (4 codes)

15 86 -20 -17 -17 -15
23 134 -20 -19 -15 -15
68 52 -21 -19 -15 -18
76 45 -22 -20 -18 -12
82 143 -24 -18 -16

90 112 -21 -20 -17

5 59 -23 -25 -

11 23 -25 -23 -

17 1 -23 -20 -

27 88 -26 -22 -

64 30 -24 -21 -

72 18 -22 -22 -

86 30 —24 -19 -

94 61 -28 -20 -

3 128 =27 - -

7 143 -26 - -

13 83 -27 - -

19 25 -25 - -

21 103 -21 - -

25 97 -21 - -

31 56 -23 - -

66 104 -26 - -

70 51 -25 - -

74 26 -24 - -

78 137 -27 - -

80 65 -26 - -

84 37 -23 - -

88 125 -25 - -

89 149 -22 - -

92 123 -24 - -
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31 W-CDMA Waveform Pattern

Table 3.1.9-4 Settings for HS-SCCH

Code (SF = 128) Timing Offset (x256Tchip) Level Settings (dB)
9 0 -15
29 0 -21
Table 3.1.9-5 Setting for HS-PDSCH
Code Timing Offset Level Settings | Level Settings | Level Settings
(SF =16) (x256Tchip) (dB) (8 codes) (dB) (4 codes) (dB) (2 codes)
4 0 -11 -8 -5
5 0 -11 -8 -
6 0 -11 - -
7 0 -11 - -
12 0 -11 -8 -5
13 0 -11 -8 -
14 0 -11 - -
15 0 -11 - -
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Chapter 3 Details of Standard Waveform Pattern

3.1.10 TestModel_6_xHSPDSCH

These waveforms are downlink multiplexed signals that include
HS-SCCH and HS-PDSCH equivalent to Test Model 6, which is described
in 3GPP T'S25.141 Section 6.1.

Table 3.1.10-1 List of common parameters

Parameter Setting Value
Scrambling Code On
Over sampling rate 4

Table 3.1.10-2 Channel configuration of Test Model 6

Type Number of Level Setting Channelization | Timing Offset
Channels (dB) Code (x256Tchip)
P-CCPCH+SCH 1 -11 1 0
Primary CPICH 1 -11 0 0
PICH 1 -19 16 120
i I R :
DPCH (SF = 128) 30/4* See Table 3.1.10-3.
HS-SCCH 2 See Table 3.1.10-4.
HS-PDSCH (64QAM) 8/4* See Table 3.1.10-5.

*:  DPCH is 4 channels when HS-PDSCH is 4 channels, and
30 channels when HS-PDSCH is 8 channels.
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31 W-CDMA Waveform Pattern

Table 3.1.10-3 Setting for DPCH

Code Timing Offset Level Settings (dB) Level settings (dB)
(SF = 128) (x256Tchip) (30 codes) (4 codes)
15 86 -17 -13
23 134 -17 -15
68 52 -18 -9
76 45 -19 -12
82 143 -21 -
90 112 -18 —
5 59 -20 -
11 23 —22 -
17 1 -20 -
27 88 -23 -
64 30 -21 -
72 18 -19 -
86 30 -21 -
94 61 -25 -
3 128 —24 -
7 143 -23 -
13 83 —24 -
19 25 —22 -
21 103 -18 -
25 97 -18 -
31 56 -20 -
66 104 -23 -
70 51 —22 -
74 26 -21 -
78 137 —24 -
80 65 -23 -
84 37 —22 -
88 125 —22 -
89 149 —22 -
92 123 -21 -
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Chapter 3 Details of Standard Waveform Pattern

Table 3.1.10-4 Settings for HS-SCCH

Code (SF = 128)

Timing Offset (x256Tchip)

Level Settings (dB)

9 0 -15
29 0 —21
Table 3.1.10-5 Setting for HS-PDSCH
Code Timing Offset Level Settings (dB) Level settings (dB)
(SF =16) (x256Tchip) (8 codes) (4 codes)

4 0 -12 -9
5 0 -12 -9
6 0 -12 -
7 0 -12 -
12 0 -12 -9
13 0 -12 -9
14 0 -12 -
15 0 -12 -
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3.2 GSM Wa

veform Pattern

3.2 GSM Waveform Pattern

Table 3.2-1 lists the waveform patterns for uplink/downlink, provided as

the GSM waveform pattern.

Table 3.2-1 List of GSM waveform patterns
Waveform Pattern Name | Uplink/Downlink Data Output Slot
GMSK_PN9 Uplink/Downlink PNO*! -
8PSK _PN9 Uplink/Downlink -

GMSK_TNO Uplink/Downlink PNO*2 TNO

8PSK_TNO Uplink/Downlink TNO

NB_GMSK Uplink/Downlink TNO
NB_ALL_GMSK Uplink/Downlink PNO* All slots c?
NB_8PSK Uplink/Downlink TNO g,"
NB_ALL_8PSK Uplink/Downlink All slots ;‘T
TCH_FS Uplink/Downlink TNO =X
CS-1_1SLOT Uplink/Downlink TNO @
CS-4_1SLOT Uplink/Downlink TNO %
DL_MCS-1_1SLOT Downlink TNO 3
UL_MCS-1_1SLOT Uplink TNO &
DL_MCS-5_1SLOT Downlink PNg*4 TNO S
UL_MCS-5_1SLOT Uplink TNO é
DL_MCS-9_1SLOT Downlink TNO S
UL_MCS-9_1SLOT Uplink TNO 8
DL_MCS-9_4SLOT*5 Downlink TNO, 1, 2, 3 ;,U
UL_MCS-9_4SLOT*5 Uplink TNO, 1, 2, 3 &
@
=

*1: PNO9 data is inserted into all of the non-slot format fields.

*2: PN9 data is inserted into all of the fields in a slot except the guard.

*3: PN9 data is inserted into the encrypted bit fields of normal burst.

*4: A Dbit sequence generated by channel-coding the PN9 data is inserted

to the encrypted bit fields of normal burst.
*5: For MS2830A or MS2840A: ARB Memory Upgrade 256 Msamples

(option 027) must be installed to use this waveform pattern.

When a GSM waveform pattern is output, a marker signal shown in

Table 3.2-2 is output from the AUX connector on the rear panel.

Table 3.2-2 Marker output data

Marker Signal Output Data

Marker 1 Frame Clock
Marker 2 RF Gate
Marker 3 Multi-Frame Clock
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Chapter 3 Details of Standard Waveform Pattern

3.2.1 Details of each pattern

GMSK_PN9, PSK_PN9

GMSK_TNO, 8PSK_TNO

NB_GMSK, NB_ALL_GMSK, NB_8PSK, NB_ALL_8PSK

TCH_FS

CS-1(4)_1SLOT

data in each slot has continuity.

PN9 data which doesn’t have slot format is inserted.

PN9 data is inserted to all fields in a slot except the guard field. The PN9
data in each slot has continuity.

PN9 data is inserted to the encrypted bit fields of normal burst. The PN9

Supports Speech channel at full rate (TCH/FS) prescribed in 3GPP
TS05.03 Section 3.1.

Table 3.2.1-1 Channel coding parameters
Type of Bits/Block Data |Convolutional| Coded Bits | Interleaving
Channel + Parity + Tail1 | Code Rate per Block Depth
TCH/FS 456 8
class 1 182+3+4 1/2 378
class II 78+0+0 - 78

Table 3.2.1-2 Channel coding parameters

Supports Packet data block type 1 (CS-4), 4 (CS-1) of GPRS PDTCH
prescribed in 3GPP TS05.03 Section 5.1.

Radio Block
Scheme Code USF Pre-coded except USF and BCS Tail Co_ded Punc_tured
Rate USF Bits Bits
BCS
CS-1 1/2 3 3 181 40 4 456 0
CS-4 1 3 12 428 16 - 456 -
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3.2 GSM Waveform Pattern

DL(UL)_MCS-1(5, 9)_1SLOT(_4SLOT)
Supports Packet data block type 5 (MCS-1), 9 MCS-5), and 13 (MCS-9)
of EGPRS PDTCH prescribed in 3GPP TS05.03 Section 5.1.

Table 3.2.1-3 Channel coding parameters

RLC Raw Data

Code Header Blocks per| within Tail Data

Scheme Rate Code |Modulation Radio One Family | BCS Pavload HCS | Rate
Rate* Block Radio y kbls

(20 ms) Block 3

MCS-9| 1.0 0.36 SPSK 2 2x592 A 2x12 2x6 59.2
MCS-5 | 0.37 1/3 1 448 B 19 6 8 22.4
MCS-1| 0.53 0.53 GMSK 1 176 C 8.8

*: The Header data is all “0.”

3.2.2 Frame configuration
Each frame is composed of eight slots. TCH/F'S consist of 26 multiframes,

and other channels consist of 52 multiframes.

3.2.3 Slot configuration
GMSK_TNO and 8PSK_TNO consist of the data field and guard field only

as shown in the figures below:

w
(¢”]
@
&
'|—_‘h
wn
o
=
w
ct+
Qo
5
(oW
Q
H
(oW
=
<
o}
o
'-g
8
.,
V)
=
[
[¢"]
H
5

PN G
148 8.25
Unit: bit
PN: Data PN9 pseudo random pattern (continuous

between transmitted slots)
G: Guard bit FFy

Figure 3.2.3-1 Training burst (GMSK)

PN G
444 24.75
Unit: bit
PN: Data PN9 pseudo random pattern (continuous

between transmitted slots)
G: Guard bit FFu

Figure 3.2.3-2 Training burst (8PSK)
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Chapter 3 Details of Standard Waveform Pattern

The slot configuration for those other than GMSK_PN9, 8PSK_PN9,
GMSK_TNO, and 8PSK_TNO is normal burst as shown in the figure

below:
E S TSC S E T G
57 1 26 1 57 3 8.25
Unit: bit
T:  Tail bit Ou (4 bits)

E: Encrypted bit

S: Stealing bit

TSC: Training sequence bit

T: Tail bit
G: Guard bit

Channel-coded* PN9 pseudo random
pattern (continuous between transmitted
slots)

Steal flag

097 0897x

Ox (4 bits)

FFu

* When the waveform pattern is NB_GMSK and NB_ALL_GMSK, PN9
data that has not been channel-coded is inserted directly.

Figure 3.2.3-3 Normal burst (GMSK)

T1 E TSC E T2 G
9 174 78 174 9 24.75
Unit: bit
T1: Tail bit 1FFu (9 bits)

E: Encrypted bit

TSC: Training sequence bit

T2: Tail bit
G: Guard bit

Channel-coded* PN9 pseudo random
pattern (continuous between transmitted
slots)

3F3F 9E29 FFF3 FF3F 9E49yx

1FFu (9 bits)

FFu

*! When the waveform pattern is NB_8PSK and NB_ALL_8PSK, PN9

data that has not been channel-coded is inserted directly.

Figure 3.2.3-4 Normal burst (8PSK)
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3.3 CDMA2000 1X Waveform Pattern

3.3

CDMA2000 1X Waveform Pattern

Table 3.3-1 lists the provided CDMA2000 1X waveform patterns.

Table 3.3-1 List of CDMA2000 1X waveform patterns
Waveform Pattern Name Supported System Frame Coding Symbol Data
RVS RC1_FCH cdma2000 1xRTT RC1 Available FCH 9.6 kbps
Reverse
RVS_RC2 FCH cdma2000 1xRTT RC2 Available FCH 14.4 kbps
Reverse
cdma2000 1xRTT RC3 . PICH
RVS_RC3_FCH Reverse Available FCH 9.6 kbps
PICH
RVS_RC3_FCH_SCH Cdma%ﬁg f;ReTT RC3 Available FCH 9.6 kbps
vers SCH 9.6 kbps
c¢dma2000 1xRTT RC3 . PICH
RVS_RC3_DCCH Reverse Available DCCH 9.6 kbps
cdma2000 1xRTT RC4 . PICH
RVS_RC4 FCH Reverse Available FCH 14.4 kbps

FWD_RC1-2_9channel

cdma2000 1xRTT RC1,
RC2 Forward

Only spreading
available

PICH, SyncCH,
PagingCH,
FCH 19.2 ksps x 6

FWD_RC3-5_9channel

cdma2000 1xRTT
RC3, RC4, RC5
Forward

Only spreading
available

PICH, SyncCH,
PagingCH,
FCH 38.4 ksps x 6

When a CDMA2000 1X waveform pattern is output, a marker signal

shown in Table 3.3-2 is output from the AUX connector on the rear panel.

Table 3.3-2 Marker output data

Marker Signal

Output Data

Marker 1 Frame Clock
Marker 2 RF Gate
Marker 3 Symbol Clock
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Chapter 3 Details of Standard Waveform Pattern

3.3.1 1xRTT Reverse RC1 (RVS_RC1_FCH)

When the RVS_RC1_FCH waveform pattern is selected, a frame-coded
R-FCH signal of 1xRTT Reverse RC1 is output. The frame coding and 1Q
modulation are performed conforming to 3GPP2 C.S0002-C-1. Table
3.3.1-1 lists the parameters of the output signal.

Table 3.3.1-1 R-FCH (Reverse Fundamental Channel)

Data Rate Data

R-FCH 9.6 kbps PNOfix*

When this waveform pattern is selected, the output signal is frame-coded
through the processing shown in the function block diagram in Figure
3.3.1-2. Frame coding is performed for four consecutive frames
(outputting one frame takes about 20 ms), generating a 4-frame length
signal pattern. The signal pattern obtained through frame coding is then
repeatedly output. Since the length of three cycles of I Channel PN
Sequence and Q Channel PN Sequence for short-code spreading is
exactly 80 ms, which is equivalent to the length of four frames, the short
code retains continuity while the signal is output. Therefore, the signal
that is output when this waveform pattern is selected can be used for
modulation accuracy measurement, as well as frame error rate

measurement using CRC. Note that long-code spreading is not executed.

Figure 3.3.1-1 shows the bit sequence assignment before convolutional

coding.
Fra”?e Encoder Tail
PNOfix’ (172 bits) Quality Bits
Indicator (“00000000)
(12 bits)

Figure 3.3.1-1 Frame configuration of RVS_RC1_FCH waveform pattern
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3.3 CDMA2000 1X Waveform Pattern

Channel Add Frame Add 8 Convolutional Block
Pﬁg? : > Quality > Encoder > Encoder > Interleaver
172( bits/IZ)E))ms Indicator Tail bits R=1/3,K=9 (576 symbols)

| Channel
PN Sequence

> al Signal Point a Baseband N I
"\ i Mapping i Filter 3
64-ary
> Orthogonal —eo
Modulator
:/[\ | 1/2 PN Chip > Signal I_Doint > Basgband L» a
Delay Mapping Filter
Q Channel

PN Sequence

Figure 3.3.1-2 Signal generation block diagram for RVS_RC1_FCH waveform pattern

*! Since the PN9 generator is initialized every four frames, the same
4-frame length data is repeatedly output. For this reason, continuity of
PNO9fix is retained within a set of four consecutive frames, but lost
with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
for details.

UI9))eJ ULIOJOARA PIepuelg JO STIeId(

PNO9fix frame 4 | frame 1 fréme 2 | frame3 | frame 4 | frame 1

[
»

A
Y
A
A 4

‘Short code
cycle
(26.66... ms)

A 4

Range PN9fix retains continuity
(4 frames, 80 ms)

Figure 3.3.1-3 PNO9fix data and short code
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Chapter 3 Details of Standard Waveform Pattern

3.3.2 1xRTT Reverse RC2 (RVS_RC2_FCH)

When the RVS_RC2_FCH waveform pattern is selected, a frame-coded
R-FCH signal of 1xRTT Reverse RC2 is output. The frame coding and 1Q
modulation are performed conforming to 3GPP2 C.S0002-C-1. Table

3.3.2-1 lists the parameters of the output signal.

Table 3.3.2-1 R-FCH (Reverse Fundamental Channel)

Data Rate Data

R-FCH 14.4 kbps PNOfix*

When this waveform pattern is selected, the output signal is frame-coded

through the processing shown in the function block diagram in Figure

3.3.2-2. Frame coding is performed for four consecutive frames

(outputting one frame takes about 20 ms), generating a 4-frame length

signal pattern. The signal pattern obtained through frame coding is then

repeatedly output. Since the length of three cycles of I Channel PN

Sequence and Q Channel PN Sequence for short-code spreading is

exactly 80 ms, which is equivalent to the length of four frames, the short

code retains continuity while the signal is output. Therefore, the signal

that is output when this waveform pattern is selected can be used for

modulation accuracy measurement, as well as frame error rate

measurement using CRC. Note that long-code spreading is not executed.

Figure 3.3.2-1 shows the bit sequence assignment before convolutional

coding.
IE(rjgsutre X grarlr)te Encoder Tail
n I';f or PNOfix’ (267 bits) n d‘fga'tgr Bits
0" (12 bits) (“00000000")

Figure 3.3.2-1 Frame configuration of RVS_RC2_FCH waveform pattern
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3.3 CDMA2000 1X Waveform Pattern

Channel Add One Add Frame Add 8 Convolutional Block
Bits =y Erasure > Quality »| Encoder > Encoder »| Interleaver
(PN9fix") Indicator Indicator Tail bits R=1/2,K=9 (576 symbols)
267 bits/20 ms Bit
| Channel

PN Sequence

;/L a| Signal Point - Baseband > I
A/ Mapping ” Filter 3
64-ary
» Orthogonal —e
Modulator
»( 1\ _,| 12PN Chip »|  Signal Point »|  Baseband > Q
\f Delay Mapping Filter

Q Channel
PN Sequence

Figure 3.3.2-2 Signal generation block diagram for RVS_RC2_FCH waveform pattern

*! Since the PN9 generator is initialized every four frames, the same
4-frame length data is repeatedly output. For this reason, continuity of
PNO9fix is retained within a set of four consecutive frames, but lost
with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
“PN9fix data and short code” in Section 3.3.1 for details.

UI9))eJ ULIOJOARA PIepuelg JO STIeId(
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Chapter 3 Details of Standard Waveform Pattern

3.3.3 1xRTT Reverse RC3(1) (RVS_RC3_FCH)

When the RVS_RC3_FCH waveform pattern is selected, a frame-coded
multiplexed signal of 1xXRTT Reverse RC3 is output. The frame coding
and IQ modulation are performed conforming to 3GPP2 C.S0002-C-1.
The channels to be multiplexed are R-PICH and R-FCH. Table 3.3.3-1
lists the parameters of the multiplexed channels.

Table 3.3.3-1 R-PICH (Reverse Pilot Channel) and
R-FCH (Reverse Fundamental Channel)

Walsh Code | Code Power | Data Rate Data

R-PICH 0 —5.278 dB N/A AllO

R-FCH 4 —1.528 dB 9.6 kbps | PNOfix*

When this waveform pattern is selected, the output signal is frame-coded
through the processing shown in the function block diagrams in Figs.
3.3.3-2 and 3.3.3-3. Frame coding is performed for four consecutive
frames (outputting one frame takes about 20 ms), generating a 4-frame
length signal pattern. The signal pattern obtained through frame coding
is then repeatedly output. Since the length of three cycles of I Channel
PN Sequence and Q Channel PN Sequence for short-code spreading is
equivalent to the length of four frames, the short code retains continuity
while the signal is output. Therefore, the signal that is output when this
waveform pattern is selected can be used for modulation accuracy
measurement, as well as frame error rate measurement using CRC. Note
that long-code spreading is not executed.

Figure 3.3.3-1 shows the bit sequence assignment before convolutional

coding.
Frame | encoder Tail
PNOfix’ (172 bits) Ir%‘fg;'gr Bits
(250 |(100000000)

Figure 3.3.3-1

Frame configuration of traffic channel of RVS_RC3_FCH waveform pattern
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3.3 CDMA2000 1X Waveform Pattern

Reverse

A Add Frame Add 8 Convolutional Symbol Block
Traffic Quality | Encoder Encoder —p| Repetition P Interleaver —>©
Chgi’t‘sne' Indicator Tail bits R=1/4,K=9 (2x factor) (1536 symbols)
(PNOfix )

172 bits/20 ms

Figure 3.3.3-2 Signal generation block diagram for RVS_RC3_FCH waveform pattern (1 of

2)

Decimator
by Factor
of 2

Reverse
; Baseband
Pilot Al “1” ; —» | 3
Channel Filter
S
[¢]
=
Q
=
(%)
]
=
w0
o+
Baseband g
Reverse Relative aseband |_,
Fundamental Gain Filter Q g—-
Channel =
ol
Walsh Cover é
(FH++t ) sV}
<
@
o
:
)
Qo
=+
+
[¢]
H
=]

I-Channel
PN Sequence

Q-Channel
PN Sequence

Note:

Binary signals “0” and “1” are respectively substituted for 1 and —1.

Figure 3.3.3-3 Signal generation block diagram for RVS_RC3_FCH waveform pattern (2 of 2)

*: Since the PN9 generator is initialized every four frames, the same
4-frame length data is repeatedly output. For this reason, continuity of
PN9fix is retained within a set of four consecutive frames, but lost
with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
“PNOfix data and short code” in Section 3.3.1 for details.
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3.3.4 1xRTT Reverse RC3(2) (RVS_RC3_FCH_SCH)

When the RVS_RC3_FCH_SCH waveform pattern is selected, a
frame-coded multiplexed signal of 1xXRTT Reverse RC3 is output. The

frame coding and I1Q modulation are performed conforming to 3GPP2
C.S0002-C-1. The channels to be multiplexed are R-PICH, R-FCH, and
R-SCH. Table 3.3.4-1 lists the parameters of the multiplexed channels.

Table 3.3.4-1 R-PICH (Reverse Pilot Channel), R-FCH (Reverse
Fundamental Channel), and R-SCH (Reverse Supplemental Channel)

Walsh Code | Code Power | Data Rate Data

R-PICH 0 —7.5912 dB N/A All0O
R-FCH 4 -3.8412dB | 9.6 kbps | PNO9fix*
R-SCH 2 —3.8412dB | 9.6 kbps | PNO9fix*

When this waveform pattern is selected, the output signal is frame-coded
through the processing shown in the function block diagrams in Figs.
3.3.4-2 and 3.3.4-3. Frame coding is performed for four consecutive
frames (outputting one frame takes about 20 ms), generating a 4-frame
length signal pattern. The signal pattern obtained through frame coding
is then repeatedly output. Since the length of three cycles of I Channel
PN Sequence and Q Channel PN Sequence for short-code spreading is
equivalent to the length of four frames, the short code retains continuity
while the signal is output. Therefore, the signal that is output when this
waveform pattern is selected can be used for modulation accuracy
measurement, as well as frame error rate measurement using CRC. Note
that long-code spreading is not executed.

Figure 3.3.4-1 shows the bit sequence assignment before convolutional

coding.
Fra”.‘e Encoder Tail
PNOfix’ (172 bits) Ir%‘:gggr Bits
(12 oite) | (1000000007

Figure 3.3.4-1 Frame configuration of traffic channel of RVS_RC3_FCH_SCH waveform pattern
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Reverse

Traffic Add Frame Add 8 Convolutional Symbol Block
Channel —»{ Quality —»{ Encoder P Encoder —» Repetition = Interleaver —>©
Bits Indicator Tail bits R=1/4,K=9 (2x factor) (1536 symbols)
(PNOFix )

172 bits/20 ms

Figure 3.3.4-2 Signal generation block diagram for RVS_RC3_FCH_SCH waveform pattern (1 of
2)
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Walsh Cover
(++-)
Decimator
by Factor
of 2
I-Channel
PN Sequence
Q-Channel
PN Sequence
Note:

Binary signals “0” and “1” are respectively substituted for 1 and —1.

Figure 3.3.4-3 Signal generation block diagram for RVS_RC3_FCH_SCH waveform pattern (2 of 2)

*: Since the PN9 generator is initialized every four frames, the same
4-frame length data is repeatedly output. For this reason, continuity of
PN9fix is retained within a set of four consecutive frames, but lost
with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
“PN9fix data and short code” in Section 3.3.1 for details.
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3.3.5 1xRTT Reverse RC3(3) (RVS_RC3_DCCH)

When the RVS_RC3_DCCH waveform pattern is selected, a frame-coded
multiplexed signal of 1xXRTT Reverse RC3 is output. The frame coding
and IQ modulation are performed conforming to 3GPP2 C.S0002-C-1.
The channels to be multiplexed are R-PICH and R-DCCH. Table 3.3.5-1
lists the parameters of the multiplexed channels.

Table 3.3.5-1 R-PICH (Reverse Pilot Channel) and
R-DCCH (Reverse Dedicated Control Channel)

Walsh Code | Code Power | Data Rate Data

R-PICH 0 —5.278 dB N/A AllO

R-DCCH 8 —1.528 dB 9.6 kbps | PN9fix*

When this waveform pattern is selected, the output signal is frame-coded
through the processing shown in the function block diagrams in Figs.
3.3.5-2 and 3.3.5-3. Frame coding is performed for four consecutive
frames (outputting one frame takes about 20 ms), generating a 4-frame
length signal pattern. The signal pattern obtained through frame coding
is then repeatedly output. Since the length of three cycles of I Channel
PN Sequence and Q Channel PN Sequence for short-code spreading is
equivalent to the length of four frames, the short code retains continuity
while the signal is output. Therefore, the signal that is output when this
waveform pattern is selected can be used for modulation accuracy
measurement, as well as frame error rate measurement using CRC. Note
that long-code spreading is not executed.

Figure 3.3.5-1 shows the bit sequence assignment before convolutional

coding.
Fra“?e Encoder Tail
PNOfix’ (172 bits) Ir%‘fgggr Bits
(3 te) | (00000000)

Figure 3.3.5-1

Frame configuration of traffic channel of RVS_RC3_DCCH waveform pattern
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Figure 3.3.5-2 Signal generation block diagram for RVS_RC3_DCCH waveform pattern (1 of
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Binary signals “0” and “1” are respectively substituted for 1 and —1.

Figure 3.3.5-3 Signal generation block diagram for RVS_RC3_DCCH waveform pattern (2 of 2)

*: Since the PN9 generator is initialized every four frames, the same

4-frame length data is repeatedly output. For this reason, continuity of

PN9fix is retained within a set of four consecutive frames, but lost

with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
“PNOfix data and short code” in Section 3.3.1 for details.
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Chapter 3 Details of Standard Waveform Pattern

3.3.6 1xXRTT Reverse RC4 (RVS_RC4_FCH)

When the RVS_RC4_FCH waveform pattern is selected, a frame-coded
multiplexed signal of 1XRTT Reverse RC4 is output. The frame coding
and IQ modulation are performed conforming to 3GPP2 C.S0002-C-1.
The channels to be multiplexed are R-PICH and R-FCH. Table 3.3.6-1
lists the parameters of the multiplexed channels.

Table 3.3.6-1 R-PICH (Reverse Pilot Channel) and
R-FCH (Reverse Fundamental Channel)

Walsh Code | Code Power | Data Rate Data

R-PICH 0 —5.278 dB N/A AllO

R-FCH 4 -1.528 dB | 14.4 kbps | PN9fix*

When this waveform pattern is selected, the output signal is frame-coded
through the processing shown in the function block diagrams in Figs.
3.3.6-2 and 3.3.6-3. Frame coding is performed for four consecutive
frames (outputting one frame takes about 20 ms), generating a 4-frame
length signal pattern. The signal pattern obtained through frame coding
is then repeatedly output. Since the length of three cycles of I Channel
PN Sequence and Q Channel PN Sequence for short-code spreading is
equivalent to the length of four frames, the short code retains continuity
while the signal is output. Therefore, the signal that is output when this
waveform pattern is selected can be used for modulation accuracy
measurement, as well as frame error rate measurement using CRC. Note
that long-code spreading is not executed.

Figure 3.3.6-1 shows the bit sequence assignment before convolutional

coding.
Reserved Fra”.‘e Encoder Tail
Bit PNOfix (267 bits) Ir%‘fgggr Bits
(“0”) (12 bits) (00000000
Figure 3.3.6-1 Frame configuration of traffic channel of RVS_RC4_FCH waveform pattern
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Reverse
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(PNOfix) Bit Indicator Tail bits R=1/4,K=9 (2x Factor) (8 of 24) (1536 symbols)

267 bits/20 ms

Figure 3.3.6-2 Signal generation block diagram for RVS_RC4_FCH waveform pattern (1 of 2)
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Binary signals “0” and “1” are respectively substituted for 1 and —1.

Figure 3.3.6-3 Signal generation block diagram for RVS_RC4_FCH waveform pattern (2 of 2)

*! Since the PN9 generator is initialized every four frames, the same
4-frame length data is repeatedly output. For this reason, continuity of
PNO9fix is retained within a set of four consecutive frames, but lost
with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
“PN9fix data and short code” in Section 3.3.1 for details.
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3.3.7 1xRTT Forward RC1, 2 (FWD_RC1-2 9channel)

When the FWD_RC1-2 9channel waveform pattern is selected, a
multiplexed signal corresponding to 1XRTT Forward RC1 and RC2 that
conform to 3GPP2 C.S0002-C-1 is output. The channels to be multiplexed
are F-PICH, F-SyncCH, PagingCH, and F-FCH x 6 (data strings obtained
by spreading six symbol data strings using spreading codes of Walsh
codes 8 to 13). Table 3.3.7-1 lists the parameters of the multiplexed
channels.

Table 3.3.7-1 F-PICH (Forward Pilot Channel), F-SyncCH (Forward
Sync Channel), PagingCH (Paging Channel), and F-FCH (Forward
Fundamental Channel)

Walsh Code | Code Power | Data Rate Data

F-PICH 0 -7.0dB N/A AllO
F-SyncCH 32 -13.3dB 4.8 ksps | PNOfix*
PagingCH 1 -7.3dB 19.2 ksps | PNO9fix*
F-FCH x 6 8to 13 -10.3 dB 19.2 kbps | PN9fix*

When this waveform pattern is selected, the output signal is processed as
shown in the function block diagram in Figure 3.3.7-1, without
convolutional coding and interleaving. This function block diagram
shows the processing of each channel. The symbol data of each channel is
processed through this processing, and the processed symbol data of the
multiplexed channels are then integrated. This processing is performed
for four consecutive frames (outputting one frame takes about 20 ms),
generating a 4-frame length signal pattern. The signal pattern obtained
through this processing is then repeatedly output. Since the length of
three cycles of I Channel PN Sequence and Q Channel PN Sequence for
short-code spreading is equivalent to the length of four frames, the short
code retains continuity while the signal is output. Therefore, the signal
that is output when this waveform pattern is selected can be used for
modulation accuracy measurement. Note that long-code scrambling and

PCB Mux are not executed.
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I-Channel Baseband >
Symbol Data PN Sequence Filter !

Forward
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Channel (PN9fix’),
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Channel (PN9fix), Function PN Sequence Filter
Forward Paging
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) 4

Note:

Binary signals “0” and “1” are respectively substituted for 1 and —1.

3

Figure 3.3.7-1 Signal generation block diagram for FWD_RC1-2 9channel waveform
pattern

*: Since the PN9 generator is initialized every four frames, the same
4-frame length data is repeatedly output. For this reason, continuity of
PN9fix is retained within a set of four consecutive frames, but lost
with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
“PNO9fix data and short code” in Section 3.3.1 for details.
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3.3.8 1xRTT Forward RC3, 4, 5 (FWD_RC3-5 9channel)

When the FWD_RC3-5 9channel waveform pattern is selected, a
multiplexed signal corresponding to 1xXRTT Forward RC3, RC4, and RC5
that conform to 3GPP2 C.S0002-C-1 is output. The channels to be
multiplexed are F-PICH, F-SyncCH, PagingCH, and F-FCH x 6 (data
strings obtained by spreading six symbol data strings using spreading
codes of Walsh codes 8 to 13). Table 3.3.8-1 lists the parameters of the
multiplexed channels.

Table 3.3.8-1 F-PICH (Forward Pilot Channel), F-SyncCH (Forward
Sync Channel), PagingCH (Paging Channel), and F-FCH (Forward
Fundamental Channel)

Walsh Code | Code Power | Data Rate Data

F-PICH 0 -7.0dB N/A AllO
F-SyncCH 32 -13.3dB 4.8 ksps | PNOfix*
PagingCH 1 -7.3dB 19.2 ksps | PNO9fix*
F-FCH x 6 8to 13 -10.3 dB 19.2 kbps | PN9fix*

When this waveform pattern is selected, the output signal is processed as
shown in the function block diagrams in Figs. 3.3.8-1 and 3.3.8-2,
without convolutional coding and interleaving. These function block
diagrams show processing of each channel. The symbol data of each
channel is processed through this processing, and the processed symbol
data of the multiplexed channels are then integrated. This processing is
performed for four consecutive frames (outputting one frame takes about
20 ms), generating a 4-frame length signal pattern. The signal pattern
obtained through this processing is then repeatedly output. Since the
length of three cycles of I Channel PN Sequence and Q Channel PN
Sequence for short-code spreading is equivalent to the length of four
frames, the short code retains continuity while the signal is output.
Therefore, the signal that is output when this waveform pattern is
selected can be used for modulation accuracy measurement. Note that

long-code scrambling and PCB Mux are not executed.
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Figure 3.3.8-1 Signal generation block diagram for FWD_RC3-5
9channel (1 of 2)
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Figure 3.3.8-2 Signal generation block diagram for FWD_RC3-5
9channel (2 of 2)
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*! Since the PN9 generator is initialized every four frames, the same
4-frame length data is repeatedly output. For this reason, continuity of
PNO9fix is retained within a set of four consecutive frames, but lost
with the adjacent sets of four consecutive frames. See Figure 3.3.1-3
“PN9fix data and short code” in Section 3.3.1 for details.
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3.4 CDMA2000 1xEV-DO Waveform Pattern

The following CDMA2000 1xEV-DO waveform patterns are provided.

FWD_38 4 16slot/.../FWD_2457 6_1slot

When these waveform patterns are selected, a CDMA2000 1xEV-DO
forward modulation signal is output after channel coding, time-division
multiplexing (TDM), and 1Q mapping are performed for that signal, in
conformance with 3GPP2 C.S0024.

FWD_Idle
When this waveform pattern is selected, a CDMA2000 1xEV-DO forward
idle slot modulation signal is output after time-division multiplexing

(TDM) and 1Q mapping are performed for that signal, in conformance
with 3GPP2 C.S0024.

RVS 9 6 kbps RX/.../RVS_153 6 kbps_RX

When these waveform patterns are selected, a CDMA2000 1xEV-DO
reverse modulation signal is output after channel coding and IQ mapping
are performed for that signal, in conformance with 3GPP2 C.S0024.

Table 3.4-1 lists the provided CDMA2000 1xEV-DO waveform patterns.

Table 3.4-1 List of CDMA2000 1xEV-DO waveform patterns

Waveform Pattern Name Supported System Frame Coding Symbol Data
FWD_38_4kbps_16slot CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*
FWD_76_8kbps_8slot CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*
FWD_153_6kbps_4slot CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*
FWD_307_2kbps_2slot | CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*
FWD_614_4kbps_1slot CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*
FWD_307_2kbps_4slot CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*
FWD_614_4kbps_2slot CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*

FWD_1228_8kbps_1slot | CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*
FWD_921_6kbps_2slot | CDMA2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*

FWD_1843_2kbps_1slot | CDMAZ2000 1xEV-DO Forward | IS-95SPEC + EQ PN15fix*

*: Indicates PN sequences cut out for each packet. Therefore, the PN
sequence 1s not continuous between the last data of one packet and the

first data of the following packet.
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Chapter 3 Details of Standard Waveform Pattern

Table 3.4-1 List of CDMA2000 1xEV-DO waveform patterns (Cont’d)
Waveform Pattern Name Supported System Frame Coding Symbol Data

FWD_1228 8kbps 2slot | COMAZ2000 1XEV-DO | 4o osappe 4 mg PN15fix*
Forward

FWD_2457 6kbps 1slot | CPMA20001XEV-DO o grappc 4 mQ PN15fix*
Forward

FWD_Idle CDMAZ2000 1xEV-DO | 1o o50ppc + BQ _

Forward

RVS_9_6kbps_RX CDMA2000 1:EV-DO 1S-95SPEC PNOfix*
Reverse

RVS_19_2kbps RX CDMA2000 1xEV-DO 1S-95SPEC PNOfix*
Reverse

RVS_38_4kbps RX CDMA2000 1:EV-DO 1S-95SPEC PNOfix*
Reverse

RVS_76_8kbps_RX CDMAZ2000 1xEV-DO 1S-95SPEC PNOfix*
Reverse

RVS_153_6kbps RX CDMA2000 1xEV-DO 1S-95SPEC PNOfix*
Reverse

RVS_9_6kbps_TX CDMAZ2000 1xEV-DO 1S-95SPEC PNOfix*
Reverse

RVS_19_2kbps_TX CDMA2000 1xEV-DO 1S-95SPEC PNOfix*
Reverse

RVS_38_4kbps_ TX CDMA2000 1:EV-DO 1S-95SPEC PNOfix*
Reverse

RVS_76_8kbps_TX CDMA2000 1xEV-DO 1S-95SPEC PNOfix*
Reverse

RVS_153_6kbps_ TX CDMA2000 1xEV-DO 1S-95SPEC PNOfix*
Reverse

*! Indicates PN sequences cut out for each packet. Therefore, the PN

first data of the following packet.

sequence is not continuous between the last data of one packet and the

When a CDMA2000 1xEV-DO waveform pattern is output, a marker
signal shown in Table 3.4-2 is output from the AUX connector on the rear

panel.

Table 3.4-2 Marker output data

Marker Signal

Output Data

Marker 1 Frame Clock
Marker 2 RF Gate
Marker 3 Symbol Clock
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3.4 CDMA2000 1xEV-DO Waveform Pattern

3.4.1 1xEV-DO forward (excluding FWD_lIdle)

When one of the FWD_38_4kbps_16slot to FWD_2457_6kbps_1slot
waveform patterns is selected, a CDMA2000 1xEV-DO forward
modulation signal is output after channel coding and 1Q mapping are
performed for that signal, in conformance with 3GPP2 C.S0024. This
output signal has a pilot channel, forward MAC channel, and forward
traffic channel multiplexed. The forward traffic channel uses PN15fix*
for data before a frame check sequence (FCS).

Figure 3.4.1-1 shows a bit sequence format where FCS and TAIL bit
sequences are affixed to a PN15fix bit sequence.

3

Hereinafter, a bit sequence with FCS and TAIL bit sequences affixed to a
PN15fix bit sequence is referred to as a “packet”.

I: 1024, 2048, 3072, or 4096 bits :i
PN15fix* FCS | TAIL
1002, 2026, 3050, or 4074 bits 16 | 6
bits | bits

Figure 3.4.1-1 Format of 1xEV-DO forward packet

*: Indicates PN sequences cut out for each packet. Therefore, the PN
sequence 1s not continuous between the last data of one packet and the
first data of the following packet.

The packet is time-division multiplexed (TDM) with other channels after
it is channel-coded including turbo coding, scrambling, channel
interleaving, and modulation (QPSK, 8-PSK, and 16QAM). The MAC
index used for scrambling is the same value as the MAC index used by

UI9))eJ ULIOJOARA PIepuelg JO STIeId(

the preamble of the same slot.
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Forward Traffic Add Encoder Channel
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|—> 8-PSK/ Repetition/ DEMUX Walsh Channel Gain Chip Level | Q
16-QAM Symbol Ll 1t516 = Cover =1/4 > Summer
Modulator Puncturing
32-Symbol Bi-Orthogonal
Cover with MAC index i |
. _ Baseband
Preamble Signal Point Sequence I: —p aéﬁt:r” »!
(AlL*0™ »| Mapping Repetition Q
00— +1 0 ) Quadrature
1> -1 Spreading
64-ary Walsh Coyer (Complex Multiply)
for MACIndex i Baseband
- - > Filter »a
MFQ?CC%R?}E?I Signal Point RPC | Channel for even MACIndex DM Q
Mapping Q Channel for odd MACIndex
. ——
MACIndex i ove ™ G(;?r?:nge(ll) —>
1> -1
Walsh > Sequence _I> | Channel Q Channel
Chip Level Repetiton | Q PN Sequence PN Sequence
Summer | (Factor=4)
MAC Channel Signal Point RA
RA bits Bit Mapping
1 Bit per ’ Repetition [P 0 - +1 ) C'(‘;’?”e'
RABLength Slots 151 ain
Signal Point Walsh Cover W,** |
Pilot Channel > '\gaipﬂg > >
151 0"—>Q
Walsh Cover 0
Figure 3.4.1-2 Block diagram of 1xEV-DO forward
*! Indicates PN sequences cut out for each packet. Therefore, the PN
sequence is not continuous between the last data of one packet and the
first data of the following packet.
Channel-coded packets are assigned to the data field of the slot through
time-division multiplexing, along with preambles having the same MAC
index. Figure 3.4.1-3 shows the slot format while Figure 3.4.1-4 shows
the time-division multiplexing of the preamble, channel-coded packet,
MAC channel, and pilot channel.
Data MAC Pilot MAC Data MAC Pilot MAC Data
400 chips 64 chips| 96 chips (64 chips 800 chips 64 chips | 96 chips (64 chips 400 chips

1 slot=1.67 ms

Figure 3.4.1-3 Format of 1xEV-DO forward slot (excluding Idle slots)
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Data Rates of 153.6, 307.2, 614.4, 921.6, 1228.8, 1843.2 and 2457.6 kbps
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Figure 3.4.1-4 Timing diagrams

As data to be transferred on the forward traffic channel, the PN15 code
generator generates a packet from each of four PN15fix data having
different initial values. Each of these packets is then channel-coded. In
this event, the MAC index used by the scrambler is different for each
packet. However, for a preamble that is assigned to the same slot of a
given packet, the MAC index for the packet is used. See Figure 3.4.1-5 for
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the MAC index values. A channel-coded packet is assigned to a slot every
three slots, and different channel-coded packets are assigned to the three
slots in between. Figure 3.4.1-5 shows traffic channels assigned every
three slots and Table 3.4.1-1 lists the parameters of the forward traffic
channel.
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Table 3.4.1-1 Traffic channel parameters

1xEV-DO Waveform Data Rate Slot Pac_ket Prearr\ble Modulation Type
Pattern (kbps) (Bit) (Chip)
FWD_38_4kbps_16slot 38.4 16 1024 1024 QPSK
FWD_76_8kbps_8slot 76.8 8 1024 512 QPSK
FWD_153_6kbps_4slot 153.6 4 1024 256 QPSK
FWD_307_2kbps_2slot 307.2 2 1024 128 QPSK
FWD_614_4kbps_1slot 614.4 1 1024 64 QPSK
FWD_307_2kbps_4slot 307.2 4 2048 128 QPSK
FWD_614_4kbps_2slot 614.4 2 2048 64 QPSK
FWD_1228_8kbps_1slot 1228.8 1 2048 64 QPSK
FWD_921_6kbps_2slot 921.6 2 3072 64 8-PSK
FWD_1843_2kbps_1slot 1843.2 1 3072 64 8-PSK
FWD_1228_8kbps_2slot 1228.8 2 4096 64 16QAM
FWD_2457_6kbps_1slot 2457.6 1 4096 64 16QAM
Table 3.4.1-2 lists the parameters of the MAC channel.
Table 3.4.1-2 MAC channel parameters
MAC Index RABit RPCBit
4 (RA Channel), Random Random

5 to 17 (RPC Channel)

For MAC channels RPC and RA, the RPCBit transferred on an RPC
channel and the RABit on an RA channel are random. There are thirteen
RPC channels and one RA channel. These MAC channels are multiplexed
after they are spread by the Walsh cover, which is determined by the
MAC index. MAC channels are assigned to the MAC field of the slot as
shown in Figure 3.4.1-3. Figure 3.4.1-5 shows the relationship between a

slot and data transmitted on a MAC channel and traffic channel.
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3.4 CDMA2000 1xEV-DO Waveform Pattern

TAF;%(I::SQQZI RPCBit |RPCBIt | RPCBit | RPCBiIt | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit| RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit

Random|Random|Random|Random|Random|Random|Random|Random|Random|Random(Random|Random|Random|Random|Random|Random

+

+

RPC Channel RPCBIt | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit | RPCBit
MAC Index 17 = = = = = = = = = = = = = = = =

Random|Random|Random|Random|Random|Random|Random|Random|Random| Rando |Random|{Random|Random|Random|Random|Random

3

+

RA Channel RABIt | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABit | RABiIt
MAC Index 4 = = = = = = = = = = = = = = = =

Random|Random|Random|Random|Random|Random|Random|Random|Random|Random(Random|Random|Random|Random|Random|Random)

MAC Channel

[N

. Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet | Packet
Traffic 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Channel MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC | MAC
Index | Index | Index | Index | Index | Index | Index | Index | Index | Index | Index | Index | Index | Index | Index | Index
5 6 7 8 5 6 7 8 5 6 7 8 5 6 7 8
Data MAC Pilot MAC Data
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400 chips’ 64 chips [ 96 chips |64 chips 400 chips’

1 half slot = 0.83 ms

1 frame
26.67 ms

Figure 3.4.1-5 Channel Multiplexing

*. Data may contain a preamble.
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3.4.2 1xEV-DO reverse

When one of the 1xEV-DO waveform patterns from RVS_9_6kbps_RX to
RVS_153_6kbps_TX is selected, a CDMA2000 1xEV-DO reverse
modulation signal is output after channel coding and 1Q mapping are
performed for that signal, in conformance with 3GPP2 C.S0024. This
output signal has a pilot, RRI, DRC, ACK, and data channels multiplexed.
The data channel uses PN9fix* for data before a frame check sequence
(FCS).

Figure 3.4.2-1 shows a bit sequence format where FCS and TAIL bit
sequences are affixed to a PN9fix bit sequence.

\

I: 256, 512, 1024, 2048, or 4096 bits

PNOfix FCS | TAIL
234, 490, 1002, 2026, or 4074 bits 16 | 6
bits | bits

Figure 3.4.2-1 Format of 1xEV-DO reverse packet

*: The data length of PN9fix is not an integral multiple of the PN
sequence length (511 bits), and the PN sequence is not continuous at
the end of the data.

A bit sequence with FCS and TAIL bit sequences affixed to a PN15fix bit
sequence 1s multiplexed with pilot, RRI, DRC, and ACK channels after it
is channel-coded. Figure 3.4.2-2 shows a block diagram of 1xEV-DO
reverse, Table 3.4.2-1 lists the modulation parameters, and Table 3.4.2-2
lists the gain of each channel.

3-88
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W'
Pilot Channel
(All 0's) Signal Point
RRI Symbol Tou r\gappng
iy m "T’] . Simplex Codeword Puncture . : N
pgr 16?8?01?1;0;' Encoder [P (FF::?::EO;) > sl;fnstt; ) 71 151 % ; | ]
Layer Packet A
Bi Signal Point C:CK 1
ACK Channel Repelttitwon Mapping N c”;) ) Rorative
1 Blt(FOe"; Slot ————» (Foctr=128) 331 Gain
Quadrature
W,'e Spreading.
(Complex Multiply)
I"'=1PNI-QPNQ
DRC Symbols Bi- Codeword Signal Point DRC Q' =1PNQ+QPNI
One 4-Bit Symbols | Orthogonal |~ Repetition | g/ Mapping Channel
per Active Slot Encoder (Factor = 2) 0—+1 Re\apve Q
(0001") 151 Gain
DRC Cover
Symbols alsh Cover
Ora 3 o » o
(0007) 2 Baseband
Data Channel Signal Point Cr?:r::el
MAC Layer Add FCS Bits Channel Interleaved Mapping Relative A
Packets — and Tail Bits 9 Encoder 9 Interleaving P Packet [P 0~ t1 Gain
(PNgfix) Repetition 1->-1
Walsh Cover
(+-)
Decimater
by Factor
of 2
1 PO
|- Channel Q-Channel
Short Short
PN Sequence PN Sequence
Long Code Mask U, Uq
MI = 0x3FF00000000 I-Channel Q-Channel
MQ = 0x3FE00000001 User Long-Code User Long-Code
PN Sequence PN Sequence
Figure 3.4.2-2 Block diagram of 1xEV-DO reverse
*: Data length is not an integral multiple of the PN sequence length (511
bits for PN9) and PN sequence is not continuous at the end of the
data.
Table 3.4.2-1 1xEV-DO reverse modulation parameters
1XEV-DO Waveform Data Rate RRI DRC DRC ACK Lona Code Mask
Pattern (kbps) Symbol| Value | Cover | Channel Bit g
RVS_9_6kbps_RX 9.6 001 0x01 Wos 0
RVS_19_2kbps_RX 19.2 010 0x01 Wos 0
RVS_38_4kbps_RX 38.4 011 0x01 W8 0
RVS_76_8kbps_RX 76.8 100 | 0x01 | Wos 0 MI =
RVS_153_6kbps_RX 153.6 101 0x01 Wos 0 0x3FF00000000
RVS_9 6kbps TX 9.6 001 | 0x01 | Wt 0 MQ =
RVS_19_2kbps_TX 19.2 010 | 0x01 | Wos 0 0x3FE00000001
RVS_38_4kbps_TX 38.4 011 0x01 W8 0
RVS_76_8kbps_TX 76.8 100 0x01 Wos 0
RVS_153_6kbps_TX 153.6 101 0x01 Wos 0
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Chapter 3 Details of Standard Waveform Pattern

Table 3.4.2-2 Channel gain of 1XEV-DO Reverse

1xEV-DO Waveform

Data Rate

Pattern (kbps) Data/Pilot RRI/Pilot DRC/Pilot | ACKI/Pilot
RVS_9_6kbps_RX 9.6 3.75 dB 0dB 3.0dB 0.0 dB
RVS_19_2kbps_RX 19.2 6.75 dB 0dB 3.0dB 0.0 dB
RVS_38 4kbps_RX 38.4 9.75 dB 0dB 3.0dB 0.0 dB
RVS_76_8kbps_RX 76.8 13.25 dB 0dB 3.0dB 0.0dB
RVS_153_6kbps_RX 153.6 18.50 dB 0dB 3.0dB 0.0 dB

RVS_9.6 kbps_TX 9.6 3.75 dB 0dB 3.0dB 3.0 dB
RVS_19.2 kbps_TX 19.2 6.75 dB 0dB 3.0dB 3.0dB
RVS_38.4 kbps_TX 38.4 9.75 dB 0dB 3.0dB 3.0dB
RVS_76.8 kbps_TX 76.8 13.25 dB 0dB 3.0dB 3.0dB
RVS_153.6 kbps_TX 153.6 18.50 dB 0dB 3.0dB 3.0dB
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3.4 CDMA2000 1xEV-DO Waveform Pattern

3.4.3 1xEV-DO forward idle slot

When the FWD_Idle waveform pattern is selected, a CDMA2000
1xEV-DO forward idle slot modulation signal is output after IQ mapping
is performed for that signal, in conformance with 3GPP2 C.S0024. This
output signal has a pilot channel and forward MAC channel multiplexed.
Figure 3.4.3-1 shows a block diagram of 1xEV-DO forward idle slot.

64-ary Walsh Cover

for MACIndex i
MAC Signal RPC l \
ngabr?tnefl ———| Point [-piChannel |
its for : : Baseband
Mapping Gain |
MACIndex i | i P e [P O
Wal§h _L Sequence ) Quadrat.ure @
Chip I Al Repetition|qQ Spreading &i
Level L (Factor = 4) (Complex 17}
Summer Q| Multiply) Baseband| ¥ S,
MAC _ Signal RA TDM % Fr [
Cha.nnel ) Re ilttitior—’ Point. [y Channel g
RA bits for P Mapping Gain =
MACIndex i [N
Walsh Cover W,** e;
Pilot Signal | | Channel ~
—P
Channel Point 4 PN Sequence é
Mapping Q )
wryn Q Channel <
00— @
Walsh Cover 0 PN Sequence =g
L 5
Figure 3.4.3-1 Block diagram of 1xEV-DO forward idle slot ;:U
28
e
Figure 3.4.3-2 shows the format of 1xEV-DO forward idle slot and Table [
3.4.3-1 lists the MAC channel parameters of the 1xEV-DO forward idle
slot.
MAC Pilot MAC MAC Pilot MAC
64 chips| 96 chips (64 chips 64 chips| 96 chips |64 chips

A

1 slot = 1.67 ms

\ 4

Figure 3.4.3-2 Format of 1XxEV-DO forward idle slot

Table 3.4.3-1 MAC channel parameters of 1xEV-DO forward idle slot

RA Channel | RPC Channel
Gain Gain

MAC Index RA Bit RPC Bit

4 (RA Channel),

_ * _ *
5to 17 (RPC Channel) Random Random 12.04 dB 11.42 dB

*: Value relative to the pilot channel.
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3.5 WLAN Waveform Pattern

IEEE802.11a, IEEE802.11b, and IEEE802.11g waveform patterns are
provided as WLAN waveform patterns. They are listed in Tables 3.5-1,

3.5-2, and 3.5-3, respectively.

Table 3.5-1 List of IEE802.11a waveform patterns
. Coding Bits | Coding Bits |Data Bits per
Waveform Pattern Name Dataf rate Modulation Coding per per OFDM OFDM
(Mbits/s) Rate .
Subcarrier Symbol Symbol
11a_OFDM_6Mbps 6 BPSK 1/2 1 48 24
11a_OFDM_9Mbps 9 BPSK 3/4 1 48 36
11a_OFDM_9Mbps_PN9*! 9 BPSK 3/4 1 48 36
11a_OFDM_12Mbps 12 QPSK 1/2 2 96 48
11a_OFDM_18Mbps 18 QPSK 3/4 2 96 72
11a_OFDM_18Mbps_PN9*! 18 QPSK 3/4 2 96 72
11a_OFDM_24Mbps 24 16-QAM 1/2 4 192 96
11a_OFDM_36Mbps 36 16-QAM 3/4 4 192 144
11a_OFDM_36Mbps_PN9*! 36 16-QAM 3/4 4 192 144
11a_OFDM_48Mbps 48 64-QAM 2/3 6 288 192
11a_OFDM_54Mbps 54 64-QAM 3/4 6 288 216
11a_OFDM_54Mbps_PN9*! 54 64-QAM 3/4 6 288 216
11a_OFDM_54Mbps_ACP*2 54 64-QAM 3/4 6 288 216

*1: Waveform pattern having continuous PN9 data. For the waveform

*2:

patterns without *1 affixed, the PN9 data does not have continuity.

A gap period of 4 samples is secured at the start of the waveform

pattern, followed by a PLCP preamble. When using an external

trigger, set the trigger delay to —4 samples to match the rising of the

external trigger and the starting point of the PLCP preamble.

cut down.

Waveform pattern having improved ACPR with spectrum sidelobes
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Table 3.5-2 List of IEE802.11b waveform patterns

Waveform Pattern Name Spreading and Coding Modulation
11b_DSSS_1Mbps DSSS, 11 chip Barker Code | DBPSK
11b_DSSS_2Mbps DSSS, 11 chip Barker Code | DQPSK
11b_DSSS_2Mbps_PN9*L *3 | DSSS, 11 chip Barker Code | DQPSK
11b_CCK_5_5Mbps CCK DQPSK
11b_CCK_11Mbps CCK DQPSK
11b_CCK_11Mbps_PN9*1 CCK DQPSK
11b_CCK_11Mbps_ACP*2 CCK DQPSK

In the above waveform patterns, the ramp rises at the start of the

waveform pattern. The frame clock also rises at the same timing. When

using an external trigger, set the trigger delay to —88 samples to match

the rising of the external trigger and the starting point of the PLCP

preamble.

*1:

Waveform pattern having continuous PN9 data. For the waveform

patterns without *1 affixed, the PN9 data does not have continuity.

*2:
cut down.

*3:

Waveform pattern having improved ACPR with spectrum sidelobes

For MS2830A or MS2840A: ARB Memory Upgrade 256 Msamples

(option 027) must be installed to use this waveform pattern.

Table 3.5-3 List of IEE802.11g waveform patterns

Data rate _ Coding Coding Bits | Coding Bits |Data Bits per
Waveform Pattern Name . Modulation per per OFDM OFDM
(Mbits/s) Rate Subcarrier Symbol Symbol
y y
11g_DSSS_OFDM_6Mbps 6 BPSK 1/2 1 48 24
11g_DSSS_OFDM_9Mbps 9 BPSK 3/4 1 48 36
11g_DSSS_OFDM_12Mbps 12 QPSK 1/2 2 96 48
11g DSSS_OFDM_18Mbps 18 QPSK 3/4 2 96 72
11g DSSS_OFDM_24Mbps 24 16-QAM 1/2 4 192 96
11g DSSS_OFDM_36Mbps 36 16-QAM 3/4 4 192 144
11g DSSS_OFDM_48Mbps 48 64-QAM 2/3 6 288 192
11g_DSSS_OFDM_54Mbps 54 64-QAM 3/4 6 288 216

In the above waveform patterns, the ramp rises at the start of the

waveform pattern. The frame clock also rises at the same timing. When

using an external trigger, set the trigger delay to —60 samples to match

the rising of the external trigger and the starting point of the PLCP

preamble.
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Chapter 3 Details of Standard Waveform Pattern

When a WLAN waveform pattern is output, a marker signal shown in
Table 3.5-4 is output from the AUX connector on the rear panel.

Table 3.5-4 Marker output data

Marker Signal Output Data
Marker 1 Frame Clock
Marker 2 RF Gate
Marker 3 -
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3.5 WLAN Waveform Pattern

3.5.1

IEEE802.11a

The IEEE802.11a waveform patterns conform to the MAC and physical
layer specifications defined in IEEE802.11 and IEEE802.11a.

Table 3.5.1-1 lists the parameters commonly used by each waveform

pattern.

Table 3.5.1-1 Common parameters

Parameter Setting Value

PSDU Length 1000 bytes 3
PSDU Data PN9fix or PN9*

Sampling Rate 40 MHz

*: PN9fix is PN9 data that is reset for every PSDU. Therefore, PN data
is not continuous between PSDUs; however, continuity of PN data is
retained for waveform patterns whose name ends with _PN9, since

such waveform patterns have 511 frame cycles.

Figure 3.5.1-1 shows the PPDU frame format.

' PLCP Header

RATE |Reserved|LENGTH| Parity | Tail | SERVICE Tail -
4bits | 1bit | 12bits | 1 bit | 6 bits | 16 bits PSDU 6 bits | 729 Bits

UI9))eJ ULIOJOARA PIepuelg JO STIeId(

“~~._ Coded/OFDM Coded/OFDM
i (BPSK,r=1/2) ' (RATE is indicated in SIGNAL)
. <
PLCP Preamble SIGNAL DATA
12 symbols  |[One OFDM Symbol Variable Number of OFDM Symbols

Figure 3.5.1-1 Format of IEEE802.11a PPDU frame

The MAC frame shown in Figure 3.5.1-2 is used in PSDU of the PPDU
frame format. A MAC frame consists of Frame Body (transmission data),
MAC header, and FCS.

Octets: 2 2 6 6 6 2 6 0 to 2312 4
Frame |Duration/| Address | Address [ Address | Sequence | Address [ Frame FCS
Control ID 1 2 3 Control 4 Body

MAC Header

Figure 3.5.1-2 Format of IEEE802.11a MAC frame
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The frame control field in the MAC header consists of the bits listed in
Table 3.5.1-2 and the data below are used.

Table 3.5.1-2 Frame control field

Field Bit Data
Protocol Version BO and B1 00
Type B2 and B3 01

Subtype B4 to B7 0000
To DS B8 0
From DS B9 0
More Flag B10 0
Retry B11 0
Power Management Bi12 00
More Data B13 0
WEP B14 0
Order B15 0

The MAC frame data other than the frame control field is listed in Table

3.5.1-3.

Table 3.5.1-3 MAC header (Other than frame control)

Field Data
Duration/ID 0000w
Address 1 FFFF FFFF FFFFu*
Address 2 0000 0000 0000u
Address 3 0000 0000 0000u
Sequence Control 0000#
Address 4 0000 0000 0000H

*: All “1s” in Address 1 (destination address in Adhoc mode) indicates a

broadcast address.
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3.5 WLAN Waveform Pattern

3.5.2

IEEE802.11b

The IEEE802.11b waveform patterns conform to the MAC and physical

layer specifications described in IEEE802.11 and IEEE802.11b.

Table 3.5.2-1 lists the parameters commonly used by each waveform

pattern.

Table 3.5.2-1 Common parameters

3

Parameter Setting Value
PSDU Length 1024 bytes

PSDU Data PN9fix or PN9*
Sampling Rate 44 MHz

*: PN9fix is PN9 data that is reset for every PSDU. Therefore, PN data
is not continuous between PSDUs; however, continuity of PN data is

retained for waveform patterns whose name ends with _PN9, since

such waveform patterns have 511 frame cycles.

Figure 3.5.2-1 shows the Long PLLCP PPDU frame format.

Scrambled One’s

SYNC SFD SIGNAL | SERVICE | LENGTH CRC
128 bits 16 bits 8 bits 8 bits 16 bits 16 bits
\\ ,’, ———____—"
\ , -
\ , -
PLCP Preamble PLCP HEADER
144 bits 48 bits PSDU
DN 192 s >
) - 1 DBPSK
PPDU 2 DQPSK

5.5 or 11 Mbit/s

1 Mbit/s
DBPSK

UI9))eJ ULIOJOARA PIepuelg JO STIeId(

Figure 3.5.2-1 Format of IEEE802.11b Long PLCP PPDU frame

The same MAC frame as the one described in Section 3.5.1

“TEEE802.11a” is used in PSDU of the Long PLCP PPDU frame format.
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3.5.3 IEEE802.11¢g

The IEEE802.11g waveform patterns conform to the MAC and physical
layer specifications described in IEEE802.11 and IEEE802.11g.

Table 3.5.3-1 lists the parameters commonly used by each waveform

pattern.
Table 3.5.3-1 Common parameters
Parameter Setting Value
PSDU Length 1000 bytes
PSDU Data PNoOfix*
Sampling Rate 44 MHz

*: PN9fix is PN9 data that is reset for every PSDU. Therefore, PN data
is not continuous between PSDUs.

Figure 3.5.3-1 shows the Long preamble PPDU frame format.

Prpeg%FkZIe PLCP Header PSDU
(144 bits) (48 bits) (Data Modulation)
PPDU

Figure 3.5.3-1 Format of IEEE802.11g Long preamble PPDU frame
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3.6 Digital Broadcasting Waveform Pattern

3.6 Digital Broadcasting Waveform Pattern

Table 3.6-1 lists the provided digital broadcasting waveform patterns.

Table 3.6-1 List of digital broadcasting waveform patterns
Waveform Pattern Name Parameter Application
Roll-off rate: 0.35 Digital BS broadcasting
BS_1ch Nyquist bandwidth: 28.86 MHz (ISDB-S) physical layer
Modulation: QPSK waveform used for device test
Roll-off rate: 0.35 Digital CS broadcasting
CS_1ch Nyquist bandwidth: 21.096 MHz (DVB-S) physical layer

Modulation: QPSK

waveform used for device test

CATV_AnnexC_1ch

Roll-off rate: 0.13
Nyquist bandwidth: 5.274 MHz
Modulation: 64QAM

CATV (ITU-T J83 AnnexC)
physical layer waveform used
for device test

ISDBT _1layer_1ch

Mode: 3, GI: 1/8
Layer A: 13seg, 64QAM

ISDB-T physical layer
waveform used for device test

ISDBT_2layer_1ch

Mode: 3, GI: 1/8
Layer A: 1seg, QPSK
Layer B: 12seg, 64QAM

ISDB-T physical layer
waveform used for device test

ISDBT_2layer_Coded

Mode: 3, GI: 1/8
Layer A: 1seg, QPSK, CR =2/3, TT = 2
Layer B: 12seg, 64QAM, CR = 7/8, TI = 2

ISDB-T partial reception
waveform mainly wused for
simplified BER measurement.
The waveform length is four
frames.

ISDBT_QPSK_1_2

Mode: 3, GI: 1/8
Layer A: 1seg, QPSK, CR=1/2, TI=0
Layer B: 12seg, 64QAM, CR=7/8, TI =1

ISDBT_QPSK_2_3

Mode: 3, GI: 1/8
Layer A: 1seg, QPSK, CR=2/3, TI=0
Layer B: 12seg, 64QAM, CR=7/8, TI=1

ISDBT_16QAM_1_2

Mode: 3, GI: 1/8
Layer A: 1seg, 16QAM, CR=1/2, TI=0
Layer B: 12seg, 64QAM, CR=7/8, TI=1

ISDBT_QPSK_2 3_TI4

Mode: 3, GI: 1/8
Layer A: 1seg, QPSK, CR=2/3, TI =4
Layer B, 12seg, 64QAM, CR = 3/4, TI =2

ISDB-T partial reception
waveform mainly wused for
simplified BER measurement.
The waveform length is four
frames.
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Table 3.6-1 List of digital broadcasting waveform patterns (Cont’d)

Waveform Pattern Name Parameter Application

Transmission of concatenated eight
segments consisting of Seg#l to Seg#b
(1-segment format) and Seg#6 to Seg#S8
ISDBTsb_QPSK 1 2 | (3-segment format)

Mode: 3, GI: 1/8

Layer A: QPSK, CR=1/2, TI=0

Layer B: QPSK, CR=1/2, TI=0

Transmission of concatenated eight
segments consisting of Seg#l to Seg#5 | ISDB-Tsb partial reception
(1-segment format) and Seg#6 to Seg#8 | waveform mainly used for

ISDBTsb_QPSK_2_3 (3-segment format) simplified BER measurement.
Mode: 3, GI: 1/8 The waveform length is four
Layer A: QPSK, CR=2/3, TI=0 frames.

Layer B: QPSK, CR=2/3, TI=0

Transmission of concatenated eight
segments consisting of Seg#l to Seg#5
(1-segment format) and Seg#6 to Seg#8
ISDBTsb_16QAM_1_2 | (3-segment format)

Mode: 3, GI: 1/8

Layer A: 16QAM, CR=1/2, T
Layer B: 16QAM, CR=1/2, T

I=0
I=0

Table 3.6-2 lists the parameters commonly used by each waveform

pattern.

Table 3.6-2 Common parameters

Parameter Setting Value

PN23fix*: (Digital BS, Digital CS, CATV,

Data ISDB-T, and ISDB-Tsb)

Digital BS: 144.3 Msps
Digital CS: 147.62 Msps
Sampling Rate CATV: 42.192 Msps
ISDB-T: 16.253968 Msps
ISDB-Tsb: 8.12698417Msps

*: The PN sequence is not continuous between tail and head of waveform

patterns.
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3.6.1 Frame configuration
BS_1ch, CS_1ch, CATV_AnnexC_1ch
Digital BS, Digital CS, and CATV waveform patterns consist of
continuous PN23 data, and do not have a frame configuration as shown
below.

PN23fix

Figure 3.6.1-1 Data Configuration of Digital BS, Digital CS and CATV
waveform patterns

3

ISDBT _1layer_1ch, ISDBT_2layer_1ch
ISDB-T waveform patterns are generated as shown in Figure 3.6.1-2.

Table 3.6.1-1 lists the modulation parameters.

PN23fix |  oFDMm
Frame
Pilot Signal [ ¥ Structure
TMCC ‘I

Figure 3.6.1-2 ISDB-T waveform pattern generation

UI9))eJ ULIOJOARA PIepuelg JO STIeId(

Table 3.6.1-1 Modulation parameters

Pattern Name
ISDBT_1layer_1ch ISDBT_2layer_1ch
Parameter
Layer Layer A Layer A Layer B
Mode Mode3 Mode3
Guard interval 1/8 1/8
Partial reception OFF ON
Emergency broadcasting OFF OFF
Segment count 13 1 12
Modulation 64QAM QPSK 64QAM
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ISDBT_2layer_Coded

This waveform pattern is generated as shown below.

AV data

—>

Information source coding

—>

Multiplexing

Transmission channel coding

Figure 3.6.1-3

This waveform pattern is generated through transmission channel coding
in conformance with ARIB STD-B31. Table 3.6.1-2 lists the transmission

ISDB_2layer_Coded waveform pattern generation

channel coding parameters. This waveform pattern can be used for

simplified BER measurement of the partial reception receiver.

Table 3.6.1-2 Transmission parameters for ISDBT_2layer_Coded

waveform pattern

Pattern Name

ISDBT_2layer_Coded

Parameter
Layer Layer A Layer B
Mode Mode3
Guard interval 1/8
Partial reception ON
Emergency broadcasting OFF
Segment count 1 12
Modulation QPSK 64QAM
Coding rate 2/3 718
Time interleave 2 2
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ISDBT_QPSK_1_2, ISDBT_QPSK_2_3, ISDBT_16QAM_1_2, and
ISDBT_QPSK_2_3 Tl4

These waveform patterns are generated through transmission channel
coding in conformance with ARIB STD-B31. Tables 3.6.1-3 and 3.6.1-4

list the transmission channel coding parameters for each pattern.

Table 3.6.1-3 Transmission parameters for ISDBT_QPSK_1_2 and
ISDBT_QPSK_2_3 waveform patterns

Pattern Name
ISDBT_QPSK_1_2 ISDBT_QPSK_2_3
Parameter 3
Layer Layer A | Layer B | Layer A | Layer B
Mode Mode3 Mode3
Guard interval 1/8 1/8
Partial reception ON ON
Emergency broadcasting OFF OFF
Segment count 1 12 1 12
Modulation QPSK 64QAM QPSK 64QAM
Coding rate 1/2 718 2/3 7/8
Time interleave 0 1 0 1

Table 3.6.1-4 Transmission parameters for ISDBT_16QAM_1_2 and
ISDBT_QPSK_2_3_TI4 waveform patterns

Pattern Name
ISDBT_16QAM_1_2 |ISDBT_QPSK_2_3_TI4
Parameter
Layer Layer A | Layer B | Layer A | Layer B
Mode Mode3 Mode3
Guard interval 1/8 1/8
Partial reception ON ON
Emergency broadcasting OFF OFF
Segment count 1 12 1 12
Modulation QPSK 64QAM QPSK 64QAM
Coding rate 1/2 718 2/3 3/4
Time interleave 1 0 4 2
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Table 3.6.1-5 Transmission parameters for ISDBTsb_QPSK_1_2 waveform pattern

ISDBTsb_QPSK_1_2, ISDBTsb_QPSK_2_3, and ISDBTsb_16QAM_1_2
These waveform patterns are generated through transmission channel
coding in conformance with ARIB STD-B29. Tables 3.6.1-5 to 3.6.1-7 list
the transmission channel coding parameters for each pattern. Each of
these waveform patterns consists of eight segments. Seg#1 to Seg#5b are
1-segment format and Seg#6 to Seg#8 are 3-segment format. These

segments are concatenated and transmitted.

Pattern Name

ISDBTsb_QPSK_1_2

segment center

Parameter
Segment No. Seg#l Seg#2 Seg#3 Seg#4 Seg#b Seg#6 to Seg#8
Layer Layer A | Layer A | Layer A | Layer A | Layer A | Layer A ‘ Layer B
Mode Mode3
Guard interval 1/8
Partial reception OFF OFF OFF OFF OFF ON OFF
Emergency broadcasting OFF OFF OFF OFF OFF OFF OFF
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Coding rate 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Time interleave 0 0 0 0 0 0 0
Subchannel number at 5 3 11 14 17 20/23/26
segment center
Table 3.6.1-6 Transmission parameters for ISDBTsb_QPSK_2_3 waveform pattern
Pattern Name
ISDBTsb_QPSK_2_3
Parameter
Segment No. Seg#l Seg#2 Seg#3 Seg#4 Seg#b Seg#6 to Seg#8
Layer Layer A | Layer A | Layer A | Layer A | Layer A | Layer A ‘ Layer B
Mode Mode3
Guard interval 1/8
Partial reception OFF OFF OFF OFF OFF ON OFF
Emergency broadcasting OFF OFF OFF OFF OFF OFF OFF
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Coding rate 2/3 2/3 2/3 2/3 2/3 2/3 2/3
Time interleave 0 0 0 0 0 0 0
Subchannel number at 5 3 11 14 17 90/23/26
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3.6 Digital Broadcasting Waveform Pattern

Table 3.6.1-7 Transmission parameters for ISDBTsb_16QAM_1_2 waveform pattern

Pattern Name

ISDBTsb_16QAM_1_2

Parameter
Segment No. Seg#l Seg#2 Seg#3 Seg#4 Seg#b Seg#6 to Seg#8
Layer Layer A | Layer A | Layer A | Layer A | Layer A | Layer A ‘ Layer B
Mode Mode3
Guard interval 1/8
Partial reception OFF OFF OFF OFF OFF ON OFF
Emergency broadcasting OFF OFF OFF OFF OFF OFF OFF
Modulation 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM
Coding rate 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Time interleave 0 0 0 0 0 0 0
Subchannel number at 5 3 11 14 17 90/23/26

segment center
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Chapter 3 Details of Standard Waveform Pattern

3.7 Bluetooth® Waveform Pattern

Table 3.7-1 lists the provided Bluetooth waveform patterns.

Table 3.7-1 List of Bluetooth waveform patterns

Waveform Pattern g::: Modulation Filter Packet Type Dirty, FM*8
Name . for Payload
(Mbits/s)
DH1*1 1 GFSK*4 Gaussian*5 DH1
DH3*1 1 GFSK*4 Gaussian*> DH3
DH5*1 1 GFSK*4 Gaussian*5 DH5
DH3_3SlotOff *1 1 GFSK*4 Gaussian*5 DH3
DH5_5SlotOff *1 1 GFSK*4 Gaussian*? DH5
POLL 1 GFSK*4 Gaussian*5 POLL
2-DH1*! 2 n/4-DQPSK Root Nyquist*¢ 2-DH1
2-DH3*! 2 n/4-DQPSK Root Nyquist*6 2-DH3
2-DH5*1 2 n/4-DQPSK Root Nyquist*¢ 2-DH5
2-DH3_3SlotOff *1 2 ©/4-DQPSK Root Nyquist*é 2-DH3
2-DH5_5SlotOff *1 2 n/4-DQPSK Root Nyquist*6 2-DH5
3-DH1*! 3 8-DPSK Root Nyquist*é 3-DH1
3-DH3*1 3 8-DPSK Root Nyquist*é 3-DH3
3-DH5*1 3 8-DPSK Root Nyquist*6 3-DH5
3-DH3_3SlotOff *1 3 8-DPSK Root Nyquist*6 3-DH3
3-DH5_5SlotOff *1 3 8-DPSK Root Nyquist*6 3-DH5
GFSK-PN9*2 1 GFSK*4 Gaussian*? No packet
format
GFSK-PN15*3 1 GFSK*4 Gaussian*3 No packet
format
PI_4_DQPSK-PN9*2 2 7/4-DQPSK | Root Nyquist*é No packet
format
PI_4 DQPSK-PN15*3 2 7/4-DQPSK | Root Nyquist*é No packet
format
8DPSK-PN9*2 3 8DPSK Root Nyquist*6 No packet
format
8DPSK-PN15*3 3 8DPSK Root Nyquist*é No packet
format
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3.7 Bluetooth® Waveform Pattern

Table 3.7-1 List of Bluetooth waveform patterns (Continued)

Data .
Waveform Pattern Rate Modulation Filter Packet Type Dirty, FM*
Name (Mbits/s) for Payload
DH1_dirty*! 1 GFSK*4 Gaussian*? DH1 Dirty
DH3_dirty *1 1 GFSK*4 Gaussian*® DH3 Dirty
DH5_dirty *! 1 GFSK*4 Gaussian*? DH5 Dirty
2-DH1_dirty *! 2 n/4-DQPSK | Root Nyquist*6 2-DH1 Dirty
2-DH3_dirty *! 2 n/4-DQPSK | Root Nyquist*¢ 2-DH3 Dirty
2-DH5_dirty *1 2 n/4-DQPSK | Root Nyquist*6 2-DH5 Dirty
3-DH1_dirty *1 3 8-DPSK Root Nyquist*6 3-DH1 Dirty
3-DH3_dirty *! 3 8-DPSK Root Nyquist*é 3-DH3 Dirty
3-DH5_dirty *1 3 8-DPSK Root Nyquist*6 3-DH5 Dirty w)
DH1_dirty_with FM*! 1 GFSK* Gaussian*s DH1 Dirty, FM_| &
DHS3_dirty_with FM*! 1 GFSK*4 Gaussian*5 DH3 Dirty, FM ;'7‘
DH5_dirty_with FM*! 1 GFSK*4 Gaussian*5 DH5 Dirty, FM =X
2-DH1_dirty_with FM *! 2 n/4-DQPSK | Root Nyquist*é 2-DH1 Dirty, FM @
2-DH3_dirty_with FM *1 2 n/4-DQPSK | Root Nyquist*¢ 2-DH3 Dirty, FM g
2-DH5_dirty_with FM *! 2 n/4-DQPSK | Root Nyquist*é 2-DH5 Dirty, FM 8‘
3-DH1_dirty_with FM *! 3 8-DPSK Root Nyquist*6 3-DH1 Dirty, FM 5..
3-DH3_dirty_with FM *1 3 8-DPSK Root Nyquist*6 3-DH3 Dirty, FM §
3-DH5_dirty_with FM *1 3 8-DPSK Root Nyquist*6 3-DH5 Dirty, FM é
BLE*! 1 GFSK*9 Gaussian*? BLE Reference - '_5:
Signal 8
BLE_dirty*! 1 GFSK*9 Gaussian*? BLE Reference Dirty )
Signal %
BLE_Dirty_with FM*! 1 GFSK*? Gaussian*? BLE Reference Dirty, FM @
Signal s
BLE_CRC_corrupted*? 1 GFSK*? Gaussian*5 BLE Reference
*7 Signal
GMSK-PN15 BLE*3 1 GFSK*? Gaussian*? No packet
format

*1: PNO9 data is inserted into the payload field.

*2: PNO9 data is inserted into all of the non-packet format fields.
*3: PN15 data is inserted into all of the non-packet format fields.
*4: Modulation index = 0.32

*5: Bandwidth Time (BT) = 0.5

*6: Roll-off rate § = 0.4

*7: Use in RF-PHY.TS/4.0.0 RCV-LE/CA/07/C (PER Report Integrity)
with intentional CRC errors in every other packet is assumed.

*8: Refer to Section 3.7.4.

*9: Modulation index = 0.5
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Chapter 3 Details of Standard Waveform Pattern

Figure 3.7-1 shows a timing chart of the waveform patterns with packet

formats.

1S|0t/ Time

DH1
2-DH1
3-DH1
POLL R

DH3
2-DH3
3-DH3 — - || || ||

DH5
2-DH5
3-DH5 — - || ||

DH3_3SlotOff
2-DH3_3SIotOff
3-DH3_3Slotoff |

DH5_5SIotOff
2-DH5_5SIotOff
3-DH5_5SIotOff

R 010 0 8

Figure 3.7-1 Timing chart of waveform patterns with packet format

When a Bluetooth waveform pattern having a packet configuration is
output, a marker signal shown in Table 3.7-2 is output from the AUX
connector on the rear panel.

Table 3.7-2 Marker output data

Marker Signal Output Data
Marker 1 Packet Clock
Marker 2 RF Gate
Marker 3 -
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3.7 Bluetooth® Waveform Pattern

3.7.1 Basic Rate packet configuration
When the DH1, DH3, DH5, DH3_3SlotOff, or DH5_5SlotOff waveform

pattern is selected, data is output in the format shown in Figure 3.7.1-1.
Table 3.7.1-1 lists the data length of the payload body.

LSB MSB

Access code Header
68 bits 54 bits Payload

< GFSK >

3

Figure 3.7.1-1 Basic Rate packet configuration

Table 3.7.1-1 BR payload body length

Packet Type Payload Body (bytes)
DH1 27
DH3 183
DH5 339
POLL None

3.7.1.1 Access code

The configuration of the access code field is shown below. For Sync Word,
a value calculated with LAP = 9E8B33n, conforming to Sync Word
Definition specified in Section 6.3.3 of Bluetooth specification Version 2.0
+ EDR [vol3], is assigned. Preamble and trailer values are determined by
the Sync Word value, conforming to the specifications defined in Sections
6.3.2 and 6.3.4 of Bluetooth specification Version 2.0 + EDR [vol3],

UI9))eJ ULIOJOARA PIepuelg JO STIeId(

respectively.
Access code
P SwW T
p: Preamble 5u (4 bits)
SW: Sync Word 475C58CC73345E72u (64 bits)
T: Trailer Ag (4 bits)

3-109



Chapter 3 Details of Standard Waveform Pattern

3.7.1.2 Header

The configuration of the header field is shown below. For HEC, a value
calculated conforming to HEC Generation specified in Section 7.1.1 of
Bluetooth specification Version 2.0 + EDR [vol3] is assigned. Also, this
18-bit data becomes 54-bit data with FEC CODE: RATE 1/3, which is
specified in Section 7.4 of Bluetooth specification Version 2.0 + EDR
[vol3].

Header

LT_ADDR

TYPE FLOW ARQN SEQN HEC

3.7.1.3 Payload

LT _ADDR: Logical transport address Ou (3 bits)

FLOW: Flow control 1 (1 bit)
ARQN: Acknowledge indication 1w (1 bit)
SEQN: Sequence number Alternate between 1 and O (1 bit)
HEC: Header error check (18 bits)

Table 3.7.1.2-1 Value of TYPE

Packet Type Type Code
DH1 4y
DH3 Bn
DH5 Fu

The configuration of the payload field is shown below. For CRC, a value
calculated with UAP = 00n, conforming to CRC Generation specified in
Section 7.1.2 of Bluetooth specification Version 2.0 + EDR [vol3] is

assigned.

Payload
LLID | FLOW | LENGTH | UNDEFINED PAYLOAD BODY CRC
LLID: Logical link indication  2u (2 bits)
FLOW: Flow indication 1x (1 bit)

LENGTH: Payload length indicator See Table 3.7.1.3-1.

Table 3.7.1.3-1 Value of LENGTH for BR packet

Packet Type Data Length Value
DH1 5 bits 27
DH3 9 bits 183
DH5 9 bits 339
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3.7 Bluetooth® Waveform Pattern

3.7.2 Enhanced Data Rate packet configuration
When the 2-DH1, 2-DH3, 2-DH5, 3-DH1, 3-DH3, 3-DH5, 2-DH3_3SlotOff,
2-DH5_5S1otOff, 3-DH3_3SlotOff, or 3-DH5_5SlotOff waveform pattern
is selected, data is output in the format shown in Figure 3.7.2-1. Table
3.7.2-1 lists the number of bits of Payload Body.

LSB MSB
Access code Header
68 bits 54 bits GUARD | SYNC PAYLOAD TRAILER
GFSK DPSK N 3

Figure 3.7.2-1 Enhanced Data Rate packet configuration

Table 3.7.2-1 EDR payload body length

Packet Type Payload Body (bytes)
2-DH1 54
2-DH3 367
2-DH5 679
3-DH1 83
3-DH3 552
3-DH5 1021

3.7.2.1 Access code

The configuration of the access code field is the same as described in
Section 3.7.1.1.
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3.7.2.2 Header

The configuration of the header field is the same as described in Section
3.7.1.2. Table 3.7.2.2-1 lists the values assigned to TYPE.

Table 3.7.2.2-1 EDR output signal parameters

Packet Type Type Code
2-DH1 4n
2-DH3 B
2-DH5 Fn
3-DH1 4y
3-DH3 B
3-DH5 Fu
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Chapter 3 Details of Standard Waveform Pattern

3.7.2.3 Payload

The configuration of the payload field is the same as described in Section
3.7.1.3. Table 3.7.2.3-1 lists the data length and setting value of
LENGTH.

Table 3.7.2.3-1 Value LENGTH for EDR packet

Packet Type Data Length Value
2-DH1 5 bits 54
2-DH3 10 bits 366
2-DH5 10 bits 678
3-DH1 5 bits 81
3-DH3 10 bits 549
3-DH5 10 bits 1017

3.7.2.4 Synchronous sequence

3.7.2.5 Trailer

The synchronous sequence value for each EDR packet is shown below.
Setting “0” to the head of a synchronous sequence initializes phases to 0
radians.

2-DH1, 2-DH3, and 2-DH5 packets: 0777D5u (22 bits)
3-DH1, 3-DH3, and 3-DH5 packets: 0175D7E92x (33 bits)

The trailer value for each EDR packet is shown below.

2-DH1, 2-DH3, and 2-DH5 packets: On (4 bits)
3-DH1, 3-DH3, and 3-DH5 packets: 00x (6 bits)
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3.7 Bluetooth® Waveform Pattern

3.7.3 Packet configuration for BLE
When waveform patterns of BLE, BLE_dirty, BLE_Dirty_withFM, and
BLE_CRC_corrupted of Bluetooth Low Energy (BLE) waveform pattern
are selected, the data is output in the format shown in Figure 3.7.3-1.
Table 3.7.3-1 shows the payload body data length. Packet Interval is 1.

25 ms.
< Total Packet Duration = 376 us >

Preamble
(8 bits)

ccess Address PDU Payload CRC

PDU Header 37 bytes 24 bit

PDU Length 296 bits i its)

Access Address PDU Header PDU Length
(32 bits) (8 bits) (8 bits)

Figure 3.7.3-1 Packet Configuration for BLE Waveform

Table 3.7.3-1 BLE Payload Body Length

Payload Bod
Packet type y(bytes) y
BLE Reference Signal 37
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3.7.31 Preamble

Preamble is 8 bits of either one of 10101010 or 01010101 depending on
LSB of Access Address as specified in Section 2.1.1, BLUETOOTH
SPECIFICATION Version 4.0 [vol 6]. Because Access Address of BLE,
BLE_dirty, BLE_Dirty_withFM, and BLE_CRC_corrupted is
0x94826E8E 1, when LSB of Access Address is 1, the preamble is
"10101010" (In this case, the first bit is assumed to be LSB due to the

transmission order).

When LSB of Access Address is 1:10101010b (8 bits)
When LSB of Access Address is 0:01010101b (8 bits)

3.7.3.2 Access Address

Access Address 1s a bit string of 32 bits as specified in Section 2.1.2,
BLUETOOTH SPECIFICATION Version 4.0 [vol 6]. Access Address of
BLE, BLE_dirty, BLE_Dirty_withFM, and BLE_CRC_corrupted is
0x94826E8E .
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Chapter 3 Details of Standard Waveform Pattern

3.7.3.3

3.7.3.4

PDU Header, PDU Length

PDU Header and PDU Length are bit strings of 8 bits as specified in
Section 2.4, BLUETOOTH SPECIFICATION Version 4.0 [vol 6] and
Section 7.2.4, RF-PHY.T'S/4.0.0 respectively.

Payload Type (4bits)

‘0000’

PDU Header PDU Length

PDU Payload,CRC

PDU Payload is payload data of 6 to 37 bytes as specified in Section 2.4,
BLUETOOTH SPECIFICATION Version 4.0 [vol 6]. Payload data of BLE,
BLE_dirty, BLE_Dirty_withFM, and BLE_CRC_corrupted is 37 bytes.In
addition, CRC is 3 bytes.

3.7.4 Dirty Transmitter Signal

Dirty Transmitter Signal is specified as a signal used for a reception test
in Section 5.1.18, Bluetooth Test Specification v1.2/2.0/2.0 + EDR/2.1/2.1
+ EDR/3.0/3.0 + HS and Section 6.3.1, RF-PHY.TS/4.0.0. This Dirty
Transmitter Signal changes the frequency offset, modulation index, and
symbol timing error with every 50 packets. 10 combinations of these
three parameters are specified, and outputs of Test Run 1 to 10 are
repeated. Furthermore, the frequency drift of output signals is specified
for the Dirty Transmitter Signal. The waveform patterns "Dirty" in Table
3.11-1 are waveform patterns with the addition of the frequency offset,
modulation index fluctuation, and symbol timing error. In addition, the
waveform patterns "Dirty, FM" are signals with the addition of the
frequency offset, modulation index fluctuation, symbol timing error, and

frequency drift.

The Bluetooth wordmark and logo are properties of Bluetooth SIG, Inc.
and Anritsu uses them under a license agreement with Bluetooth SIG,

Inc. Other trademarks and tradenames belong to their respective owners.
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3.8 GPS Waveform Pattern

3.8 GPS Waveform Pattern

Table 3.8-1 lists the provided GPS waveform patterns.

Table 3.8-1 List of GPS waveform patterns

*1: To use this waveform pattern on MS2830A or MS2840A, ARB
Memory Upgrade 256 Msamples (option 027) is required.

Waveform Pattern Name Main Use Data Summary
Consists of TLM, HOW, and default navigation data,
Sensitivity formatted according to the subframe configuration that
TLM tost is prescribed in GLOBAL POSITIONING SYSTEM
STANDARD POSITIONING SERVICE SIGNAL
SPECIFICATION. 3
PN9 BER Consecutive PN9 data, not configured in a subframe
measurement | format
Configured in the Word format that is prescribed in c?
Parity GLOBAL POSITIONING SYSTEM STANDARD s
PARITY detection POSITIONING SERVICE SIGNAL SPECIFICATION. ;'T
One Word consists of 24-bit PN9fix data and 6-bit | o
parity bit data. a
Consists of TLM, HOW, and Nav Data, formatted | &
according to the subframe configuration that is g_.
Sensitivity prescribed in GLOBAL POSITIONING SYSTEM )
TLM_PARITY*1 tost STANDARD POSITIONING SERVICE SIGNAL| <
SPECIFICATION. Random data is inserted into the g
Nav Data part of Word3 to Word10. One period is 3
configured with 5 subframes. o,
=)
=]
)
®
@
=
=}

When outputting each TLM and PARITY waveform pattern, marker
signals listed in the following table are output from the AUX connector at
the rear panel of MS2690/MS2691/MS2692A, MS2830A or MS2840A.

Table 3.8-2 Marker output data and 1Q output level

Marker Signal Output Data
Markerl Subframe Clock
Marker2 RF Gate
Marker3 —
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Chapter 3 Details of Standard Waveform Pattern

3.8.1 Waveform format

The following figures show the formats of the waveforms listed in Table

3.8-1 above. Each data is spread by the C/A code with Satellite ID

Number 1. See Figure 3.8.1-1 for the C/A code generation.

SYNC_ADJ,TLM

TLM

P HOW P

Navigation Data

«—— TLM _—

TLM ‘Telemetry

HOW  :‘Handover Word
Data:Default Navigation Data

30 bits T
30 bits
240 bits

¢ HOW SN

Preambl | 1 vt Mossage Parit | Lo\ ‘ Subfram | Solve | Parit
e y elD d y
/I;eserve T t\nti Snoof Flag
Alert Flag
Preamble: 8B (8 bits)
TLM Message: 00w (14 bits)
Reserved: 3u (2 bits)
TOW (Time of Week): 00000k (17 bits)
Alert Flag: On (1 bit)
Anti Snoof Flag: Ou (1 bit)
Subframe ID: 11 (3 bits)
Solved: 11 (2 bits)
Parity Bit: Parity Bit (6 bits)
Figure 3.8.1-1 Waveform format of GPS
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3.8 GPS Waveform Pattern

PN9
PN9
PARITY
D P D Pl D P
1 Word
10 Word 3
D ‘Data 24 bits
P ‘Parity Bit 6 bits

PNO9fix data is allocated to the Data part. Adjacent Word PN data is
contiguous but the PN data is discontiguous at the 10th Word and the
1st Word of the next cycle.

Figure 3.8.1-2 Waveform format of GPS_PN9,PARITY
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TLM_PARITY
TLM P HOW P D Pl ... D P
TLM ‘Telemetry 24 bits
HOW  :Handover Word 24 bits
D ‘Data 24 bits
P ‘Parity Bit 6 bits

Random data is assigned to Data parts.

Figure 3.8.1-3 Waveform format of GPS TLM_PARITY

_|_

G1

D1 +— D2 — D3 D4 +— D5 — D6 |— D7 (— D8 — D9 — D10

C/Aa—F
4—
G2 i

D1 — D2 D3 D4 — D5 — D6 D7 — D8 D9 D10

_l_

Figure 3.8.1-4 C/A code generation
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3.9 GLONASS Waveform Pattern

The GLONASS waveform patterns shown in Table 3.9-1 are provided.

Table 3.9-1 GLONASS waveform patterns
Waveform Pattern Name Main Use Data Summary
Sensitivity It has String Navigation bit structure specified in
15Stri PN9Y test GLOBAL NAVIGATION SATELLITE SYSTEM
tring _ Check bit INTERFACE CONTROL DOCUMENT.
Detection
Sensitivity It has String Navigation bit structure specified in
15Str; M test GLOBAL NAVIGATION SATELLITE SYSTEM
tring _Message Check bit INTERFACE CONTROL DOCUMENT.
Detection
GLONASS_PN9 BER Consecutive PN9 data, not configured in a String,
measurement | Frame format

When outputting each DefaultNavData, PARITY and ENC waveform
pattern, marker signals listed in the following table are output from the
AUX connector at the rear panel of MS2690/MS2691/MS2692A,
MS2830A or MS2840A.

Table 3.9-2 Marker output data and 1Q output level

Marker Signal Output Data
Markerl Frame Clock
Marker2 String Clock
Marker3
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3.9 GLONASS Waveform Pattern

3.9.1 Waveform format

The following figures show the formats of the waveforms listed in Table

3.9-1 above.
Idle Data KX | MB Idle Data KX | MB
1 String
1: Frame = 15 Strings \
Idle: Idle chip 1 bit  [50 bps]
Data: Random data*" 76 bits [50 bps] c?
KX: Check bit 8 bits [50 bps] 13
MB: Time Mark*? 30 bits [100 bps] ;'T'
o
*1: PNO9fix or Random data is assigned to Data parts. a
Data is discontinuous, for it is reset every 1 frame. S
*2:  Generator polynomial of Time Mark g_.
gy =1+ 27+ xF B
Q.
Figure 3.9.1-5 Waveform format of 15String _PN9 and 15String _Message §
@
g
=!
PN9 g
ct
511 bits 2
> (=)
PN9: PN9 data 511 bits [100 bps]

Figure 3.9.1-6 Waveform format of GLONASS_PN9
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3.10 QZSS Waveform Pattern

The QZSS waveform patterns shown in Table 3.10-1 are provided.

Table 3.10-1 List of QZSS waveform patterns

Waveform Pattern Name Main Use Data Summary
Consists of TLM, HOW, and default navigation data,
Sensitivity formatted according to the subframe configuration that
DefaultNavData tost is prescribed in GLOBAL POSITIONING SYSTEM
STANDARD POSITIONING SERVICE SIGNAL
SPECIFICATION.
Configured in the Word format that is prescribed in
Parity GLOBAL POSITIONING SYSTEM STANDARD
PARITY detection POSITIONING SERVICE SIGNAL SPECIFICATION.
One Word consists of 24-bit PN9fix data and 6-bit
parity bit data.
Configured in the Word format that is prescribed in
. Parity GLOBAL POSITIONING SYSTEM STANDARD
ENC™1 detection POSITIONING SERVICE SIGNAL SPECIFICATION.
One Word consists of 24-bit Random data and 6-bit
parity bit data.
QZSS_PN9 BER Consecutive PN9 data, not configured in a subframe
measurement | format

*1: To use this waveform pattern on MS2830A or MS2840A, ARB
Memory Upgrade 256 Msamples (option 027) is required.

When outputting each DefaultNavData, PARITY and ENC waveform
pattern, marker signals listed in the following table are output from the
AUX connector at the rear panel of MS2690/MS2691/MS2692A,
MS2830A or MS2840A.

Table 3.10-2 Marker output data and IQ output level

Marker Signal Output Data
Markerl Subframe Clock
Marker2 RF Gate
Marker3 —
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3.10 @QZSS Waveform Pattern

3.10.1 Waveform format
The following figures show the formats of the waveforms listed in Table
3.10-1 above. Each data is spread by the C/A code with Satellite ID
Number 193. See Figure 3.10.1-1 for the C/A code generation.

TLM
TLM P HOW P Data
: ) N = ~ ~ ~
1 S
1 S <
1 SS
1 S <
1 SS
1 S <
! TLM  :Telemetry 30 bits o S
' HOW  :Handover Word 30 bits Tl g
' Data  :Default Navigation Data 240 bits TSl @
' ~. eb
w0
+
< —_—> < —_—> =
2.
- - 9
Preambl TLM Message Parit Tow Subfram | Solve | Parit | 2
e y elD d y &
1 ] :
Reserve Anti Snoof Flag g.,
Alert Fla =
° 5
Ay
Preamble: 8Bu(8 bits) 38
TLM Message: 00x(14 bits) g
Reserved: 3u(2 bits)
TOW(Time of Week): 00000:(17 bits)
Alert Flag: Ou(1 bit)
Anti Snoof Flag: 0u(1 bit)
Subframe ID: 1u(3 bits)
Solved: 11(2 bits)
Parity Bit: Parity Bit (6 bits)

Figure 3.10.1-1 Waveform format of DefaultNavData
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Chapter 3 Details of Standard Waveform Pattern

PN9
PN9
PARITY, ENC
D P D P D P
1Word
10Word
D ‘Data 24 bits
P ‘Parity Bit 6 bits
PN9fix data or Random data is allocated to the Data part. Adjacent Word
PN data is contiguous but the PN data is discontiguous at the 10th Word
and the 1st Word of the next cycle in PARITY waveform.
Figure 3.10.1-2 Waveform format of QZSS_PN9,PARITY,ENC
(e
—|_ G1
» D1 |— D2 — D3 D4 — D5 |— D6 — D7 — D8 — D9 — D10
C/A code
G2
» D1 |—{ D2 D3 D4 — D5 |—{ D6 D7 — D8 D9 D10

Figure 3.10.1-3 C/A code generation

3-122.




	Cover
	Safety Symbols
	Software ENd-User License Agreement(EULA)
	About This Manual
	Table of Contents
	Chapter 1 Overview
	1.1 Overview of Product

	Chapter 2 How to Use Standard Waveform Pattern
	2.1 How to Use Standard Waveform Pattern
	2.2 Configuration of Standard Waveform Pattern Package
	2.3 Output Level Range of Standard Waveform Pattern

	Chapter 3 Details of Standard Waveform Pattern
	3.1 W-CDMA Waveform Pattern
	3.1.1 UL_RMCxxxkbps
	3.1.2 UL_AMR_TFCSx/UL_ISDN/UL_64kbps_Packet
	3.1.3 UL_Interferer
	3.1.4 DL_RMCxxxkbps
	3.1.5 DL_AMR_TFCSx/DL_ISDN/DL_384kbps_Packet
	3.1.6 DL_Interferer
	3.1.7 TestModel_x_xxDPCH
	3.1.8 TestModel_5_xDPCH
	3.1.9 TestModel_5_xHSPDSCH
	3.1.10 TestModel_6_xHSPDSCH

	3.2 GSM Waveform Pattern
	3.2.1 Details of each pattern
	3.2.2 Frame configuration
	3.2.3 Slot configuration

	3.3 CDMA2000 1X Waveform Pattern
	3.3.1 1xRTT Reverse RC1 (RVS_RC1_FCH)
	3.3.2 1xRTT Reverse RC2 (RVS_RC2_FCH)
	3.3.3 1xRTT Reverse RC3(1) (RVS_RC3_FCH)
	3.3.4 1xRTT Reverse RC3(2) (RVS_RC3_FCH_SCH)
	3.3.5 1xRTT Reverse RC3(3) (RVS_RC3_DCCH)
	3.3.6 1xRTT Reverse RC4 (RVS_RC4_FCH)
	3.3.7 1xRTT Forward RC1, 2 (FWD_RC1-2 9channel)
	3.3.8 1xRTT Forward RC3, 4, 5 (FWD_RC3-5 9channel)

	3.4 CDMA2000 1xEV-DO Waveform Pattern
	3.4.1 1xEV-DO forward (excluding FWD_Idle)
	3.4.2 1xEV-DO reverse
	3.4.3 1xEV-DO forward idle slot

	3.5 WLAN Waveform Pattern
	3.5.1 IEEE802.11a
	3.5.2 IEEE802.11b
	3.5.3 IEEE802.11g

	3.6 Digital Broadcasting Waveform Pattern
	3.6.1 Frame configuration

	3.7 Bluetooth® Waveform Pattern
	3.7.1 Basic Rate packet configuration
	3.7.1.1 Access code
	3.7.1.2 Header
	3.7.1.3 Payload

	3.7.2 Enhanced Data Rate packet configuration
	3.7.2.1 Access code
	3.7.2.2 Header
	3.7.2.3 Payload
	3.7.2.4 Synchronous sequence
	3.7.2.5 Trailer

	3.7.3 Packet configuration for BLE
	3.7.3.1 Preamble
	3.7.3.2 Access Address
	3.7.3.3 PDU Header, PDU Length
	3.7.3.4 PDU Payload,CRC

	3.7.4 Dirty Transmitter Signal

	3.8 GPS Waveform Pattern
	3.8.1 Waveform format

	3.9 GLONASS Waveform Pattern
	3.9.1 Waveform format

	3.10 QZSS Waveform Pattern
	3.10.1 Waveform format





