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European Commission > eCall in all new cars from Apnl 2018
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eCall in all new cars from April 2018 events

Funding

Published on 28/04/2015

) . Newsletters
Today the European Parliament voted in favour
of eCall regulation which requires all new cars i 5
be equipped with eCall technology from April i R Consultations
2018. In the event of a serious accident, eCall
automatically dials 112 - Europe's single e = - | Blag
emergency number.

Discussions
It communicates the vehicle's exact location to .= Sh
emergency services, the time of incident and are
the direction of travel (most important on
motorways), even if the driver is unconscious @DSMeu
eCall is a perfect
or unable to make a phone call. An eCall can also be
. . . example of an EU
triggered manually by pushing a button in the car, for .
R . . . supported project that
example by a witness of a serious accident. eCall will developed technological
transmit the data that is absolutely necessary in case * 7

Digital for Science

=
Registrations are finally open for

: ident. Inf r vl th i th solutions to save @ICTproposerEU 2016! Join us in
of accident. Information only leaves the car in the people’s fives. The Bratislava in September
event of a severe accident and is not stored any et (e SIS ec.europa.eu/digital-single...

longer than necessary. pic.twitter.com/7Y¥g5xcpjS6

delivering real benefits

The Commission estimates that, once the system is of digital technology. -
fully implemented, eCall could save hundreds of lives . .

e . Commissioner Ginther . R
every year and help injured people quicker. 10m qul *

H. Oettinger,

Kk B 2reCalliz e, 20184 DU H LA 1H 38 FH il &eCallii R

w
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eCall FHIRVEZR

Russia says ERA-GLONASS eCall is “fully
operational”

By Telematics News Published: 20 January 2015

Posted in: eCall, Russia, Te

gt
;...‘,.uﬂﬂ""".«‘ fE
o #

AORAL

The ERA-GLONASS National Accident Emergency Response Sysiem commenced full
operation in January 2015; Russian FPrime Minister Dmitry Medvedev signed a2
corresponding Government Resclution, dated 26 December 2014. GLONASS Unionis
the exclusive general contractor for building ard deploying the Sysiem.

The System began receving the Mrst alerts from the start of the year. Adgditionally, live ﬁﬁ%‘ :H;FEMZOJ_?QS@ , _EZB %ﬁi‘/z\ Zﬁ%%
7Y [

system tests were held in the Russian regions for two weeks in January. The System

demonsiraied its full operational capabilities; all alerts were properly processed and ERA-G LO NASS?%?LUJ ) )EH ﬂ:‘ %%*&% o

transmitted to the emergency services.

. . . . - eme rger\cy
According to the Customs Union Technical Reguiaiions, from 1 January 205 all new 2 A
response s-,'stem

vehicles uncergoing Customs Union Type Appraval procedure for the first time, mus: be
equipped with on-board ERA-GLONASS terminas. Starting in 2017, all new vehicles
entering service in Customs Union member states will be equipped with the terminals.
Owners of existing vehicles can aiready opt to purchase an ERA-GLONASS terminal,

havs it installed at a cerfified service center, and register with the GLONASS System

KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIGHTS Page 4
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PSAP112 Emergency call centre 112

Legend:

MsD minimum set of data
=1 Data connection
N = Voice connection
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YRS,
SEZE N TR
HE o
ERALE, IF
Kran E Bk
EYPSAP112:

HMUORERT ],
Y AR
P REHE.

2 JEFE Al LA
BE SRR
112428 .

KEYSIGHT

TECHNOLOGIES

PSAP: Public Safety Answering Point
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Ko it s

(GNSS) POSITIONING

PSAP112
An operatorofthe 112
emergency number
can see the location
of theaccddenton
themap as well as
theo data transmittad
by the eCall system and
communicates with the
passengersThey ensure
immediate sending of
emergancy units and
forward information
about theaccidentto the
traffic nformation and
management centra.
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Unified Traffic
Information System
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GPS Automobile Cellular Network PSAP

GNSS5/2G26G Moduies

REAL ENVIRONMENT ,‘; ob) ¢ (((.))) Z‘b“{m Sépf

TEST ENVIRONMENT

Signal Generator
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o NEBERMEZHURS

« $R4EA7E {5 E (ex. Location based service, eCall)
— WA

o QN TR ARG OIS IE -

BHUCERETE], BCREE, MBS,
[ Time To First Fix (TTFF) ]

Reql_Jires , Cold, warm, hot start conditions C_an b_e il
multi-satellite with single
signql for. [ Sensitivity satellite signal.
location fix. Commonly
![\/Io;stg/_ Acquisition sensitivity ?nO:r?u:’gcturing
ested in . e _
R&D and Tracking sensitivity

verification. [ Location Accuracy J

Static (stationary receiver) accuracy
Dynamic (moving receiver) accuracy
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Global Navigation Satellite Systems

GLObal NAvigation Satellite E

Global Positioning System
(GPS)

Galileo

Operated by United States

Fully operational since 1994

Block IIF and Block Il satellites being
launched to provide additional signals
and services

o o

Joint project of the European GALILEO
Community and European Space
Agency

Experimental satellites launched in
2005 and 2008

4 In-Orbit Validation satellites launched
in 2011 and 2012

Initial open service planned by end
2016

Completion of full system (30 satellites)
planned for 2020

System (GLONASS)

Russian system first launched by Soviet
Union in 1982

Became fully operational in October
2011

GLONASS-K satellites being launched to
provide additional signals

BeiDou (Compass) x:

» Developed by China

» 16 satellites launched, 14 in service
following last launch in October 2012

* Began service for Asia-Pacific region in
December 2012

» Completion of full system planned for
2020

» Interface Control Document (ICD) for
open service signal published in
December 2012



FHLRGH LA

— Q== GPS 1575.42 CDMA USA
A GLONASS  |1602+Ch*0.5625 | FDMA Russian

L1 carrier - 157242 WHE

- QU o
lﬂumﬁ o Galileo 1575.42 CDMA EU
J Beidou 1561.098 CDMA China
E&ﬁg@iinn mes sage
~ 2 MHz ~1MHz 14 channels

e A |‘—'| [ total,

% 562.5 kHz

2 apart

2

"6 n u n n

=

o

2

o

o

’ i I : >
1575.42 MHz ~1598 MHz 1602MHz ~1605MHz Frequency
GPS L1 C/A Signal: GLONASS L1 C/A Signal (FDMA):
M’ All satellites transmit at same Satellites transmit at differentfrequencies 4
frequency using different PRN codes around 1602 MHz using same PRN code



A AEHILTIES,

FRLARGEMAAAFER 7 2 - N7609B

s, EEIRE.

Fle Yysem - Teck - Wy
D@l

Ready Mot cormected

200 |20 01| | Uyt o e | R (0. [Powr S
(wesnwe] (50|
21

LA

KEYSIGHT

TECHNOLOGIES

AR EBTEE, WRBRREE.
WAL ER L RA0F EERRSESE,
FH DA

RFIRIEENE SR A,
F DGEAT S AR .

e
— -
s -
o =
-
-
-
-
-
-
-
-
-
-
@
-
B e st
2
a
a
P
wl i g » .
000000 00 o= 2000 = wdd alalalc = 3 -
- e 4T -~
- anc
Bt ¢ st - i ) .
' T_[: b 2 1 (e
‘. S )
- & o L,

EXG (N5172B) / MXG (N5182B)

\Wireless Technologies
in Automotive

HARDWARE + SOFTWARE + PEOPLE = INSIGHTS

Page 10
5-Sep-16




i 53 WX 288 5 2 AU - 7 2% - UXM

E7515A UXM Wireless Test Set

* Full emulation of 2G/3G/LTE/LTE-A channel and network
« Verify maximum data rates

« Parallel testing

* |-RAT Handovers

« Protocol Logging

« VOLTE

Channel
TD-SCOMA
{SPA
)
EDGE Evo 1p.HSPA
LTETD0 , cno

| emulator
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802.11p L 1YEMEL
802.11p"

Channel Allocation Frequency - GHz
5.470 5.825 5.850 5.925

2
Unlicensed UNII-WiFi WiMax DSRC ‘

72 | 74 | 176 | 178 | 180 | 182 | 184

5.855 5.865 5.925

Optional 20 MHz

Optional 20 MHz

Critical Safety High Power
HALL?* of Life Control Channel Public Safety
Ch 172 Ch 174 Ch 176 Ch 178 Ch 180 Ch 182 Ch 184
2 2 5 = 2 g 5 S
s s T s uh s s ud

Frequency [GHz)

Service Channels Service Channels

1 Wireless Access for Vehicular Environment
2 Dedication Short Range Communication
3 High Availability and Low Latency
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802.11pF A LB
802.11p vs. 802.11a

 Frequency: 5.9 GHz (5.850-5.925 GHZz)
« 1 control and 6 service channels with 10 MHz spacing

« 802.11p vs. 802.11a : Targets the reliable connection rather than higher data rates

Physical parameters comparison between 802.11a and 802.11p standards

Parameters 802.11a (20 MHz) 802.11p

Channel bandwidth 20 MHz 5,10, 20 MHz

Bit Rate (Mbps) 6,9, 12, 18, 24, 36, 48, 54 1.5,2.25,3,4.5,6,9,12,13.5 18, 24, 27, 36, 48, 54

Modulation Type BPSK, QPSK, 16QAM, 64QAM BPSK, QPSK, 16QAM, 64QAM

Code Rate 1/2,2/3,3/4 1/2,2/3, 3/4

# of Subcarriers 52 52

Symbol duration 4 us 4.0, 8.0, 16.0 us

Guard Time 0.8 us 0.8,1.6,3.2 us

Preamble duration 16 us 16, 32, 64 us

Subcarrier Spacing 312.5 kHz 78.125, 156.25, 312.5 kHz

SEM Fixed Standard, Class A-D | |
KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIGHTS  |}ieless Technologies 0 14
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802.11p Ml HI Bk ik

802.11p Class A-D power classification 802.11p SEM for 10M signal BW
For power Class A-D

Power class Max. output power . . 4 PowgCasA W Pows ClasB
_ dBm 802.11p SEMfor 10 MHz Signal Bandwidth ——Powe ClasC  ——Powa Clas D
—— |EEE Normal

Class A 0 o —
Class B 10
Class C 20 v
Class D 28.8 »n
O\

802.11p 10 MHz SEM definition * \
e/
STA  transmit | Permitted power spectral density, dBr ) }\
FOWELCISS "/ SMHz | =5.0MFz | £5.5MHz | =10MHz | <13MHz -
offset (1)) | offset (= D) | offSet (= f3) | offset(xfi) | offset (= f3)
Class A 0 10 20 28 0
Class B 0 16 20 28 40 &0
Class C 0 26 ) 0 50 x—/ \—* MHz
ClassD 0 35 45 55 65 70
-25 -20 -15 -10 -5 0 5 10 15 2 25
Much stricter SEM requirement for CLASS C and D device Source: IEEE Std 802.11 ™. 2012
KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIGHTS | Viless Technolodieq ¢ 16
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e E ]

A‘.__MIE_@mpIe o% Test Solutions — Channel Fading

e ———— 802.11p_27M 64QAM
Real Time Channel Fading

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

802.11p Receiver Test
- Signal Studio to generate 802.11p waveforms
- Support 5 MHz/10MHz/20MHz bandwidth

- 802.11p fading based on IEEE 802.11- o
14/0259r0 : V2V Radio Channel Models it
(MXG)

ra MXG/EXG N\

~ JOF-1 [-julaiaie]
bdIRE S | Dl -“,_ o - SLitSle.

vue@CocCSee

s = St 238 | ‘
* , e e
N7605B Signal Studio ( ,

' for Real-time Fading )




802.11p S A ik
R&D and Design Verification

— 802.11p Transmit Test Solution
* MXA supports 802.11p

o'
W9
f@siﬁ;'ﬂ

+ Product option MXA N9077A-2FP “Hex g
Mal\as L
* Full measurement result set ae olide J‘:ﬁ

Transmit Power
Modulation Accuracy
Spectrum emission mask
Out of Band emissions

— 802.11p Receiver Test with MXG —

lelele

« Signal Studio to generate 802.11p waveforms
» Support 5 MHz/10MHz/20MHz bandwidth

KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIG [N
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802.11p G Al X
Design Verification and Production

— 802.11p Transmit Test Solution e —
o TEEN SN ErEry

wh wh Q-oﬁo G’Gﬁ‘i’
e R Weﬁw S
meeme) B9® | SP|"| Yo |

 EXM supports 802.11p ' 0l
* Product option EXM V9077B-2FP T

» Full measurement result set
Transmit Power
Modulation Accuracy
Spectrum emission mask

— 802.11p Receiver Test
« Signal Studio to generate 802.11p waveforms

« Support 5 MHz/10MHz/20MHz bandwidth

lelele

KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIG s ' ~
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€3 Bluetooth’ 30 40

Bluetooth

2003 m—) 2016

V4.1l V4.2 ‘BT5.0’
V2.0 + EDR V3.0 + HS
VL0 . .Coexistwith 4G “For IoT (Support  -2MBpsLE
“Introduction of EDR *Alternate MAC/PHY -Smart connectivity |PVB/6LOWPAN)  -LE Long
"Many problems *EDR Up 10 2.1Mbps *Unicast connectionless|data «Data transfer *Highly privacy range
*Difficult making «Enhanced power contrd| improvement «Data throughput  -Positioning
products V1.2 *HS Up to 24Mbps increase AOA, AoD
interoperable V4.0 -Ad\;ertising
*Faster ] features
Connection/Discovery V2.1+EDR *Adoption of
*Use AFH Bluetooth LE
«Up to 721kbps *SSP, EIR , *LE up to 260kbps
*power consumption *Including classic, LE and HS
optimization

For dual-
mode: LE +

Two New Trademarks Legacy BT

for Certified BT Devices . .
AFH: Adaptive Frequency Hopping
EDR: Enhanced Data Rate

For Single- ) o
mode: LE only SSP: Secure Simple Pairing

EIR: Extended Inquiry Response
LE: Low Energy
IPSP: Internet Protocol Support Profile

Wireless Technologies
in Automotive
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Bluetooth®Low Energy Vs. Classic

Technical Specification

Bluetooth Low Energy

Classic Bluetooth
(BR/EDR/HS)

Radio frequency

2400 - 2483.5 MHz

2400 — 2483.5 MHz

Modulation Technique

Frequency Hopping

Frequency Hopping

Modulation Scheme/Index GFSK /0.5 GFSK / (0.28- 0.35)
Advertising channels 3 32
Data Channels 37 79
Channel spacing 2 MHz 1 MHz
Range 500m(classl) / 50m(class?2) 100m
Over the air data rate 260 Kbps 721K/2.1M/24 Mbps
Nodes/Active Slaves Unlimited ( 10-20 is practical #) 7
Max output power 20dBm(classl) / 4dBm(class2) 10dBm
Min output power 0dBm(classl) / -6dBm(class?2) -20dBm
GG <3ms 100 ms

(from a non-connected state)

Network Topology

Star-bus (no mesh)

Piconet (with Scatternet)

Power consumption

0.01 to 0.5W(use case dependent)

1 W as the reference

KEYSIGHT

TECHNOLOGIES
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AN

ML R (AN A3

« Basic Rate

R TCT )

Every (data) packet consists of an access code, a header, and its payload:

Access [:G-de| Header

Payload

72 bit

54 bit

GFSK

0...2745 bit

e Enhanced Data Rate

An EDR packet contains the same access code and header (each GFSK)
as a basic rate packet. In addition, a guard time area and a sync word area
are inserted between the header and the payload. These two areas as well
as the payload are DPSK-modulated.

Sus

Mus

Access code | Header ?f:,lgi Sync Payload
«—— GFSK > DPSK >
« Low Energy
Preamble ::;;5; PDU Header PDU Payload CRC
1 byte 4 bytes 2 bytes @’%&‘ 37 | 3 bytes
¢ GFSK .
KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIGHTS  |iretess Technologies
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Bluetooth test BR
Header (GFSK) , Payload (GFSK

SENSE:INT]| A ALIGN PARTIAL 02/51:39PM Oct 24, 200
Center Freq: 2.402000000 GHz Radio Std: Basic
o Trig: Videe Packet : Auto Detect

#IFGain:Low e Atten: 20 B ("Elec" 0) Channel: 0

Demod Waveform

Ref 10 dBm

0.0000s 0.0000 s 2.8739 ms
Digital IF BW 3.0000 MHz L Digital IF BW 3.0000 MHz @ 100.00 ns

RF Spectrum Packet Type DHS5 Payload 0xOF
Ref 0 dBm Pave D063d P peax

Af1 Avg 7 Max Af1 max 1
Af2 Avg Max Af2 max ..
Min Af1 max 1467 kHz ~ Af2 >115 kHz
Min Af2 max - Af2 | AR —
Freq Drift — ICFT
Max Drift Rate —

’
" - -
——— R e 'muut.

Center 2.402 GHz Span 3 MHz “'-’ : - 6. G’ . e‘e. .. e ’ l- I.Q

Res BW 10 kHz Sweep 3 ms (1639 pts) ' l
e __________________________________| \ A_‘ ¢ - -~ ¢ . .. -
whowl Beafee Eafad Feboe
miim. S5 FG §99 0O
| ' == " . = ) (4
R %’%’% Bl | -) A = - ~
\ F -

Wireless Technologies
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Bluetooth test EDR
Header (GFSK) , Payload (DPSK

Agilent Bluetooth - Transmil

RGN

A R SENSE:INT] A\ ALIGNPARTIAL 02:52:42PM Oct 24, 2012
Center Freq: 2.402000000 GHz Radio Std: EDR Meas Setup
Ref Value 10.00 dBm q
o Trig: Yideo Packet : Aute Detect

#IFGain:Low

Atten: 10 dB ("Elec" 0) Channel: 0 Avg/Hold Num
10

Oon

5

I/Q Measured Polar Vector
Average Type

Scalar

BurstSync |
Preamble

0.0000 s
Digital IF BW 3.0000 MHz

RF Spectrum
Ref 0 dBm

Packet Type ED 5  Payload PR

Freq Offset w. 0 7 Freq Offset w,
DEVMrms i DEVMpeak 1411
GFSK Avg Pwr n  DPSK Avg Pwr
BER 0.00 % Bit Errors

99% DEVM Wit W, -5

Guard Interval Rel Avg Pwr

v

3 - -
. V- e - oM '0..
‘ e - L LN »
o+ B EIEe ‘e
Center 2.402 GHz Span 3 MHz l. e oo e Y s -
Res BW 10 kHz Sweep 3 ms (1639 pts) wh wh e ‘. e.e.g, e.e.
" Radio Standard setting is automatically changed by the detected packet type [ - “)n,‘, Rw, %)’; COO}
W e moomr e O “® »
- o Homom ’ E ~
“ . - !

KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIGHTS | \Vireless Technologies 0 53
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376.9063 pus
@ 31.25 ns

)

GFSK

(

Digital IF BW 3.0000 MHz

L)
c

67

@ 266

Bluetooth test BLE
Header (GFSK) , Payload

Page 24
5-Sep-16

"

Wireless Technologies

in Automotive

- mm{h AR
)

S— ot

I
INSIGHTS

eep 3 ms (1639 pts)

HARDWARE + SOFTWARE + PEOPLE

N
I
x
=]
-
2
(1]

Mp KEYSIGHT
TECHNOLOGIES



Bluetooth Rx test

N7606B Signal Studio for Bluetooth®

Sold By: Heysight - Call for availabilicy

- -— . - -
=== Yiew Technical Cerview

M. visit Disoussion Forums

'@ Wizit Technical Suppiort

Bluetooth v 1.1 - Packet parameter setup
- Link type: SCO, ACL

- Packet type: NULL, POLL, FHS, DM1, DM1, DH1, HV1, HV2, HV3, DV, AUX1, DM3, DH3, DM5, DHS
— Modulation: GFSK (BT=0.5)

B{uerﬂﬂrh \ 2‘| + EDR - Pack.et parameter setup . .
— Link type: SCO (basic data rate), eSCO (basic or enhanced data rate), ACL (basic or enhanced data rate)
— Packet type: 2-DH1, 3-DH1, 2-DH3, 3-DH3, 2-DH5, 3-DH5, EV3, 2-EV3, 3-EV3, EV4, EV5, 2-EV5, 3-EV5
— Modulation: GFSK (BT=0.5) + DQPSK (2 Mbps), GFSK (BT=0.5) + D8PSK (3 Mbps)

Bluetooth low ENErgy - packet parameter setup

- Packet types

- Reference channel: Reference

- Advertising channel: Adv_Ind, Adv_Direct_Ind, Adv_Nonconn_Ind, Adv_Scan_Ind, Scan_Req, Scan_Rsp,

Connect_Req,

-- Data channel: LL_Data, LL_Connection_Update_Req, LL_Channel_Map_Req, LL_Terminate_Ind, LL_Enc_Req, LL_
Enc_Rsp, LL_Start_Enc_Req, LL_Start_Enc_Rsp, LL_Unknown_Rsp, LL_Feature_Regq, LL_Feature_Rsp, LL_Pause_
Enc_Req, LL_Pause_Enc_Rsp, LL_Version_Ind, LL_Reject_Ind, Reference

-- Packet modulation: GFSK (BT=0.5)

Wireless Technologies
in Automotive
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NFC #7 AR FF A
BVBEEE HFEBEE—&K.

v’ 5T TAETE 13.56MHz ] RFID HiK.

v AR BE B AN 10 em.

v B R e AL 848 Kbit/s.

v 3F LAE#Z: P2P, Card Emulation and Reader/Writer

v NFC ¥ 5 Bluetooth® 1 Wi-Fi $i R B 4b, FEHAT DL
FFEMV™ HE$2 fih 32 A

v T DA R 2 A

The Bluetooth word mark and logos are owned by the Bluetooth SIG, Inc. and any use of such marks by Keysight is under
license. Other trademarks and trade names are those of their respective owners.

Wireless Technologies

in Automotive Page 26

5-Sep-16

_ M KEYSIGHT HARDWARE + SOFTWARE + PEOPLE = INSIGHTS
Pi SoameNateDeE S




NFC #/E5 50

v Reader Writer (iZE3)

Retall

Tourism
Healthcare

v Card Emulation (-EE#L)

Payment
Transport
Identification

v Peer to Peer (/XA

Data Transfer

Bluetooth
Pairing

KEYSIGHT

TECHNOLOGIES

R/W

Iﬂ
.

HARDWARE + SOFTWARE + PEOPLE = INSIGHTS

= gunatl
i e

G (E3)3EHE) 13.56MHz
A (BEBNEEE ) i

F2 8 S A
RSt
G (a2 E ) i
At (FE)3EHE) 13.56MHz

PR
i 7 A

HiE (F3h%E) 13.56MHz
A (FFhHEE) 13.56MHz
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NFC r#= Ak
F ERIAUEZH 2R

NFC Forum rL‘.--'-

« Covers proximity Technologies A, B and F.

Planning to add vicinity technology soon (15693)

Near Field
| Communication

Device supports R/W, P2P and CE (optional)

Test require DTA

Accredited certification labs

EMV contactless (EMVCo) I
» Specs and certification program for payment devices e ot @ vl
» Contact testing (ISO/IEC 7816) |
Entry Point Specification .
» Contactless testing (ISO/IEC 14443 A and B) EMN Coactss|  CotissCommunicaton a

» L2 according to each payment scheme

Wireless Technologies
in Automotive

KEYSIGHT HARDWARE + SOFTWARE + PEQOPLE = INSIGHTS

TECHNOLOGIES

Page 28
5-Sep-16



NFCllTA, 2 gt A 2H 1%

Keysight T3100S &%l 215:
- T3111S NFC—Ei$ it R i

- T3121S NFCHZE MR R 5

= T1141A NFC R {X
-T142ABahEANEA
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T1141A NFCZE 4%

TNLANFCHEARMRMNBTINNISHTINIS REMNE L.

T1141A SCRAEBUN SRS 7 I FIA, B L TNFCEAIIR TR
"R A
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Agenda

— Wireless Technologies Application in Automotive
 E-call

— Wireless Technologies Verification in Automotive
« 802.11p Test Requirement and Keysight Solutions
 Bluetooth Test Requirement and Keysight Solutions
* NFC Test Requirement and Keysight Solutions

— Virtual Drive Testing in Automotive

— Wireless Technologies in Automotive Summary

Wireless Technologies
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Agenda

— Wireless Technologies Application in Automotive
 E-call

— Wireless Technologies Verification in Automotive
« 802.11p Test Requirement and Keysight Solutions
 Bluetooth Test Requirement and Keysight Solutions
* NFC Test Requirement and Keysight Solutions

— Virtual Drive Testing in Automotive

— Wireless Technologies in Automotive Summary
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Wireless Technologies in Automotive Summary

BW

802.11p 5.85-5.925 GHz
Blue BT1.0 2.4GHz
tooth
(802.15.1) EDR BT 2.0
BT LE
4.0/4.2/5.0
NFC 13.56MHz
RFID 130kHz
13.56 MHz
900 MHz
2.4/5.8 GHz
GNSS L1: 1575.42GHz
L2: 1227.6GHz
L5: 1176.45GHz
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20MHz

1MHz (hop)
2MHz

500KHz

1IMHz

1MHz

~30MHz

OFDM

GFSK
DQPSK

GFSK

FSK, ASK

FSK, ASK

CDMA or FDMA
w/ BPSK, QPSK,
BOC, AltBOC
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aka WAVE, DSRC, ITS-vehicular use

WPAN
EDR up to 2.1 Mbps

Single mode (BT Smart)
Duel-mode (Smart Ready)

E-Ticket, access control,
seat position

Transportation and logistics,
Tracking item, EZ-Pass

GPS (USA), Beidou(China), Galileo
(EU), GLONASS (Russia), QZSS
(JP), SBAS
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“Over Your Design and Test Lifecycle”
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ADS / SystemVue Simulation SW  E7515A UXM Wireless Test Set T4010S Conformance Test System E6640A EXM Wireless Test Set

Architecture / o
Design Development Validation

Signal Studio and
Signal Creation Software

X-Series Signal Analyzers X-Series Signal Generators X-Series Oscilloscopes



Questions?

KEYSIGHT

TECHNOLOGIES

Automotive Forum Page 43

Thank you!

Qu Xiaotian
Wireless Application Engineer
Keysight Technologies, Inc.

xiaotian.gu@keysight.com
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