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V2X 802.11p
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V2X Message Analysis MX727020A/30A/40A




3in 1 for V2X

One platform for evaluating key vehicle to everything (V2X) message technology for

assured safety and security.
This software supports V2X message definitions used in the three key markets with
functions required for V2X middleware development and evaluation.

V2X 802.11p

Message Evaluation Software
MX727000A




V2X Evaluations for United States, Europe
and Japan

Using the MX727000A software in combination
with the Signal Analyzer MS269xA/MS2830A
supports vehicle-to-vehicle and vehicle-to-roadside
communications soon to be deployed in United States,
Europe and Japan. Eliminating the need for different
instruments to support each regional standard cuts
measurement infrastructure capital costs.

More Efficient Message Stack Development

Developers can easily isolate errors when receiving
undefined messages by using the MX727000A
software Error Display function, cutting the time to
locate Message Stack errors and helping improve
development efficiency.

N
Message Evaluation Standards and Guidelines

E= united States

IEEE802.11-2012, IEEE802.2-1998, IEEE1609.2-2016 (partly),
IEEE1609.3-2016, IEEE1609.12-2016, SAR J2735 MAR 2016

Il Europe

IEEE802.11-2012, IEEE802.2-1998, IEEE802-2014, ETSI EN302
636-4-1v1.2.1, ETSIEN 302 636-5-1 v1.2.1, ETSI EN 302 637-2
v1.2.1, ETSI EN 302 637-3 v1.2.1, ETSITS 103 097 v1.2.1

[ @ ]Japan
IEEE Std 802.11-2012, ARIB STD-109 Ver.1.2,
ITS Forum RC-010 Ver.1.0, ITS Forum RC-013 Ver.1.0

v
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V2X 802.11p Message Evaluation Software MX727000A

Supports Required Message Evaluations and Measurements for V2V and V2I Communications

The V2X 802.11p Measurement and Analysis Software MX727000A is designed to be used in conjunction with the Signal Analyzer MS269xA/
MS2830A to demodulate, analyze, and display V2X messages.

The MX727000A has the application options shown in Figure 1.

V2X 802.11p Message Evaluation Software MX727000A

=1 V2X Message Analysis for US Standard MX727020A
L Message Definition US2016 MX727020A-PL016

md V2X Message Analysis for EU Standard MX727030A
L Message Definition EU2016 MX727030A-PL016

= V2X Message Analysis for Japanese Standard MX727040A

L Message Definition JP2016 MX727030A-PL016

Figure 1: V2X 802.11p Message Evaluation Software MX727000A Configuration

V2X Message Analysis MX727020A/30A/40A

The V2X Message Analysis is the MX727000A application to capture the signal with V2X Message using the Signal Analyzer MS269xA/
MS2830A, and to decode, display V2X Message. It supports V2X message standards for the three main markets of United States, Europe,
and Japan, and shows its power at middleware development.

Middleware Evaluation Tools

Conventionally, developers face big challenges in correctly evaluating key data (messages) sent by wireless equipment at V2X middleware
development. Previously, developers ran two-way tests between test prototypes after collating bit strings and ASCII code, which caused
heavy work burdens. However, debugging two-way communications at tests between prototypes is not simple and particularly so for
different regional communications standards. However, this way is not difficult to find the bug because developers cannot find such bug
with two-way test and developer may interpret something wrongly. With its integrated development environment for comparing V2X
messages developed in-house and by other companies, the V2X Message Analysis MX727020A/30A/40A software makes it easy to
objectively evaluate messages using impartial measurements. Figure 2 shows a typical setup.

Signal Analyzer
MS269xA/MS2830A

V2X Message Analysis
MX727020A/30A/40A
_Setting data sent from PC

V2X Signal Demodulation

4

V2X Message Display

Y

Captured data sent to PC

Figure 2: V2X Message Analysis using MX727020A/30A/40A



V2X Message Analysis MX727020A/30A/40A

Evaluations from MAC to Applications Layers/Standard Tools for, United States, Europe and Japanese Message Definitions

Due to different standard in US, Europe and Japan, the developers need to develop V2X Message stack for all regions.

The V2X Message Analysis MX727020A/30A/40A supports the safety message definition of US, Europe and Japanese standard, and also
supports the wide-ranging evaluation from MAC to Application layers which are extremely difficult to analyze using wireless two-way testing.
This means that not only can V2X messages be evaluated in-house with no need to visit Plugfest events and/or perform field tests, but also
test engineers have a “magic wand” for improving V2X product quality and cutting development and test man hours. Message definitions

that can be evaluated are listed in Figure 3.
E United States - Europe E Japan

Pecine R EISITSI01539-1 ITS Forum RC-013
n User Data on-safety Safety Apps on-safety V2| Message
Application Apps RHS Apps V2V Message
IEEE1609.3 | SAE J2735-2016 ETIS EN302 637-3 ITS FORUM RC-010
Common BSM, CSR, EVA, DEMM Extended Layer
ppplicatiol ea IEQMN'\:\EQ' ::XI ' ARIB STD-T109 Layer 7
3 i 9 ARIB STD-T109 Layer /
RTCM, TIM, SPAT, EISIENS0263722 E’é’i‘ﬁ GEZ2
MAP, SRM, SSM
I TCP/UDP
ETSI EN302
636-5-1 ETSI TS 102
BTP-A 636-6 ARIB STD-T109
Transport WSM IEEE1609.2 UDP, TCP, etc. BTP-B IPV6 over GN IVC-RVC
/Network Dot 2 Data
Loonee ETSI EN302 636-4-1
Garitifigziias) SHB, GUC, TSB, GBC/GAC,
BEACON, LS Request/Reply, Any
fiic LLC I IEEE802.2 LLC + SNAP I I IEEE802.2 LLC + SNAP I
BAC IEEE802.11 MAC ETSI TS 102 687,724 ARIB STD-T109
(only WAVE Part) [EEE802.11 MAC ARIB MAC
ETSIEN 302 663 ARIB STD-T109
PHY ITS-G5 PHY ARIB PHY
IEEE 802.11p PHY
FCC Title 47 Part 95.150x (OBU) I | I | )
Band FCC Title 47 Part 90.37x (RSU) ETSI EN 302 571 Japanese Radio Law
SAE J2945/1(Over MAC Layer) 1

+:Items in black are supported.
Figure 3: Message Definition Evaluations Supported by V2X Message Evaluation MX727020A/30A/40A

Easy-to-Understand Displays of Incorrect Messages from Wireless Equipment

When bugs occur in V2V and V2I complex middleware, it can be extremely difficult to troubleshoot the cause. If the V2X Message Analysis
software discovers an error in a supported message definition or an argument in a message definition, the background of the relevant part
changes to yellow as shown in the following figure, helping cut debugging time and improve development efficiency.

4 MAC:
4 Frame Control: 0x8800
Protocol Version: 0
Type: 0b10 [Data]
Subtype: 0b1000 [QoS Data]
To DS: 0b0
From DS: 0b0
More Fragments: 0b0
Retry: 0b0
Power Management: 0b0
More Data: 0b0
Protected Frame: 0b0
Order: 0b0
Duration/ID: 0x7800 [120 microseconds]
Address 1: OxFFFFFFFFFFFF [FF:FF:FF:FF:FF:FF]
Address 2: 0x000091000001 [00:00:91:00:00:01]
Address 3: Ox6F1FCFFOES66 [6F: 1F:CF:FO:E5:66)
4 Sequence Control: 0x375E
Fragment Number: 7
Sequence Number: 1507
4 QoS Control: 0x1B09
TID: 11 [TSID]
EOSP: 0bl
Ack Policy: 0b00 [Normal Ack or Implicit Block Ack Request]
A-MSDU Present: 0b0

Figure 4: Undefined Message Display Examples



V2X 802.11p Message Evaluation Software MX727000A Specifications

V2X 802.11p Message Evaluation Software MX727000A

Operating Environment

PC

0S: Microsoft Windows 7 SP1 (64-bit)
Microsoft Windows 10 (64-bit)

Memory: 8 GB min.

HDD Free Space: 20 GB min.

Screen Resolution: Full HD 1920 x 1080 min

Ethernet I/F: 1000BASE-T (RJ-45)

+* Other: National Instruments NI-VISA version 16.0, Microsoft NET Framework version 4.6.2

V2X Message Analysis MX727020A/30A/40A

) Signal Analyze MS2692A/91A/90A, MS2830A
Supported Measuring Instruments

The signal analyzer and vector signal generator embedded OS requires Windows 7.

Supported Standards

United States: IEEE802.11-2012, IEEE802.2-1998, IEEE1609.2-2016 (partly), IEEE1609.3-2016, IEEE1609.12-2016,
SAR J2735 MAR 2016

Europe: IEEE802.11-2012, IEEE802.2-1998, IEEE802-2014, ETSI EN302 636-4-1 v1.2.1, ETSI EN 302 636-5-1 v1.2.1,
ETSIEN 302 637-2 v1.2.1, ETSI EN 302 637-3 v1.2.1, ETSI TS 103 097 v1.2.1

Japan: IEEE Std 802.11-2012, ARIB STD-109 Ver.1.2, ITS Forum RC-010 Ver.1.0, ITS Forum RC-013 Ver.1.0




V2X 802.11p Message Evaluation Software MX727000A Ordering Information

Please specify the model/order number, name and quantity when ordering.
The names listed in the chart below are Order Names.

The actual name of the item may differ from the Order Name.

Model/Order No. Name
MX727000A V2X 802.11p Message Evaluation Software
MX727020A V2X Message Analysis for US Standard
MX727020A-PLO16 Message Definition US2016
MX727030A V2X Message Analysis for EU Standard
MX727030A-PLO16 Message Definition EU2016
MX727040A V2X Message Analysis for Japanese Standard
MX727040A-PLO16 Message Definition JP2016
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Specifications are subject to change without notice.

® United States

Anritsu Company

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

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

e Canada

Anritsu Electronics Ltd.

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

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletronica Ltda.
Praca Amadeu Amaral, 27 - 1 Andar
01327-010 - Bela Vista - Sao Paulo - SP
Brazil

Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

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

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

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

® United Kingdom
Anritsu EMEA Ltd.

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

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

® France
Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France

Phone: +33-1-60-92-15-50

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

® Germany
Anritsu GmbH

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

Phone: +49-89-442308-0

Fax: +49-89-442308-55

e Italy

Anritsu S.r.l.

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

Fax: +39-6-502-2425

e Sweden

Anritsu AB

Kistagangen 20B, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

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

® Finland

Anritsu AB

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

Fax: +358-20-741-8111

® Denmark
Anritsu A/S

Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark

Phone: +45-7211-2200
Fax: +45-7211-2210

® Russia
Anritsu EMEA Ltd.

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

Moscow, 125009, Russia

Phone: +7-495-363-1694

Fax: +7-495-935-8962

@ Spain

Anritsu EMEA Ltd.
Representation Office in Spain
Edificio Cuzco 1V, Po. de la Castellana, 141, Pta. 5
28046, Madrid, Spain

Phone: +34-915-726-761

Fax: +34-915-726-621

© United Arab Emirates
Anritsu EMEA Ltd.

Dubai Liaison Office

902, Aurora Tower,

P O Box: 500311- Dubai Internet City
Dubai, United Arab Emirates

Phone: +971-4-3758479

Fax: +971-4-4249036

o India

Anritsu India Private Limited

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

Fax: +91-80-4058-1301

® Singapore

Anritsu Pte. Ltd.

11 Chang Charn Road, #04-01, Shriro House
Singapore 159640

Phone: +65-6282-2400

Fax: +65-6282-2533

® P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 2701-2705, Tower A,

New Caohejing International Business Center

No. 391 Gui Ping Road Shanghai, 200233, P.R. China
Phone: +86-21-6237-0898

Fax: +86-21-6237-0899

® P.R. China (Hong Kong)

Anritsu Company Ltd.

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

Phone: +852-2301-4980

Fax: +852-2301-3545

® Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-6509

Fax: +81-46-225-8359

® Korea

Anritsu Corporation, Ltd.

5FL, 235 Pangyoyeok-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do, 13494 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

® Australia

Anritsu Pty. Ltd.

Unit 20, 21-35 Ricketts Road,

Mount Waverley, Victoria 3149, Australia
Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

e Taiwan

Anritsu Company Inc.

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

Fax: +886-2-8751-1817
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