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Test Report Certification

Issued Date : Jun. 01, 2016
Report No. : 1630022R-RFUSP22V00
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Product Name : IWCU OBU 6.0A

Applicant : Industrial Technology Research Institute (ITRI)
Address : No. 195, Sec. 4, Chung Hsing Rd., Chutung, Hsinchu
Manufacturer : Shin Puu Technology Co., Ltd.

Model No. : 6.0A

FCC ID. : N3X-IWCUOBUGA

EUT Voltage : DC12v

Testing Voltage : DC12v

Trade Name . ITRI, CTT

Applicable Standard : 47 CFR FCC Part 95

Test Lab : QuieTek Hsin Chu Laboratory

Test Result : Complied

The test results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of Corporation.
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Laboratory Information

We, QuieTek Corporation, are an independent RF consultancy that was established the whole facility
in our laboratories. The test facility has been accredited/accepted (audited or listed) by the following
related bodies in compliance with ISO 17025 specified testing scopes:

Taiwan R.O.C. . TAF, Accreditation Number: 3024
USA . FCC, Registration Number: 365520
Canada : IC, Submission No: 181665 / IC Registration Number: 4075C-4

The related certificate for our laboratories about the test site and management system can be downloaded from
QuieTek Corporation’s Web Site:http://www.quietek.com/english/about/certificates.aspx?bval=5

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :
http://www.quietek.com/index_en.aspx

If you have any comments, Please don'’t hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory:
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.
TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com

LinKou Testing Laboratory:
No0.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mall : service@quietek.com
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1. General Information

1.1. EUT Description

Product Name

IWCU OBU 6.0A

Trade Name

ITRI, CTT

Model No.

6.0A

Frequency Range

5860-5920MHz / 7 Channels

Type of Modulation

802.11p(10MHz space)

Antenna Information

Antenna Type

Dipole Antenna

Antenna Gain

3dBi
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1.2. Test Mode

QuieTek has verified the construction and function in typical operation. The preliminary tests
were performed in different data rate, and to find the worst condition, which was shown in this

test report. The following table is the final test mode.

X Mode 1: Transmit

Test Items Channel Mode Result
Emission Bandwidth 172/178/184 1 Complies
Maximum Transmitter power 172/178/184 1 Complies
Transmit Spectrum Mask 172/178/184 1 Complies
Transmitter Conducted Unwanted Emission | 172/178/184 1 Complies
Transmitter Radiated Unwanted Emission 172/178/184 1 Complies
Frequency Stability 172/178/184 1 Complies
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1.3. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system

(including inserted cards) are:

Product Manufacturer |Model No. |Serial No. FCC ID |Power Cord
1 |Notebook PC |ACER MS2296 LUSCV021391150 |DoC Non-Shielded, 2.5m
332C2000 one ferrite core bonded
1.4. Configuration of tested System
Connection Diagram
A

EUT

Notebook PC
(1)

Signal Cable Type

Signal cable Description

A |USB Cable Non-Shielded, 3m
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1.5. EUT Exercise Software

Setup the EUT as shown in Section 1.4.

Execute the TX command on the EUT.

Configure the test channel
\Verify that the EUT works properly.

AW IN [
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1.6. Test Facility

Ambient conditions in the laboratory:

ltems Test Item Required (IEC 68-1) Actual
Temperature (°C) 15-35 20
Humidity (%0RH) Emission Bandwidth 25-75 50
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) . . 15-35 25
Humidity (%RH) g/'o"’\‘;/(":”m Transmitter 15575 48
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Transmit Spectrum Mask |25 - 75 65
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C . 15-35 24
HumFi)dity (%R(H)) Transmitter Cc_)nd_ucted 25 - 75 49
, Unwanted Emission
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) Transmitter Radiated 15-35 25
Humidity (%RH) Unwanted Emission 25 - 75 48
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%0RH) Frequency Stability 25-75 48
Barometric pressure (mbar) 860 - 1060 950-1000
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2.

2.1

2.2.

2.3.

2.4,

2.5.

Emission Bandwidth

Test Equipment

The following test equipments are used during the test:

Emission Bandwidth / SR7

Instrument Manufacturer  |Model No. Serial No Next Cal. Date
Spectrum Analyzer Agilent N9010A-EXA  |US47140172 2016/08/23
Signal & Spectrum Analyzer |R&S FSV40 101049 2017/01/05
Signal Analyzer R&S FSV7 101650 2016/11/30

Note: All equipments that need to calibrate are with calibration period of 1 year.

Test Setup
Spectrum Analyzer
4 oo EUT
]
Non-Conducted
Table

=  Ground Reference Plang =

Limits

The 99% Occupied bandwidth is the frequency bandwidth of the signal power at the 99%
channel power of occupied bandwidth when resolution bandwidth should be approximately

1% to 5% of the occupied bandwidth (OBW). These measurements shall also be performed
at normal test conditions.

Test Procedure

Refer as ANSI/TIA-603-D, Clause 1.3.4.4.

Uncertainty

The measurement uncertainty is defined as £ 150Hz

Page:
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2.6. Test Result

Product IWCU OBU 6.0A
Test Item Emission Bandwidth
Test Mode Mode 1: Transmit

Date of Test

2016/01/19 Test Site SR7

IEEE 802.11p (ANT 0), Antenna Gain: 3 dBi

Frequency Measurement Level Required Limit
Channel No. Result
(MH2) (MHz) (MHz)
172 5860 8.1373 - Pass
178 5890 8.1393 - Pass
184 5920 8.1398 - Pass

Channel 172

Agilent Spectrum Analyzer - Occupied BW
i RL RF S0 AC B ALIGH AUTO 01:08:33PM Jan 19, 2016
lcenter Freq 5.860000000 GHz | Center Freq: £.860000000 GHz Radic Std: None Frequency
(] Trig: Free Run Avg|Hold:>10/10
I HIFGain:Low HAtten: 30 dB Ext Gain: -1.00 dB Radic Device: BTS
10 dBidiv Ref 20.00 dBm
Log
100 Center Freqj
- bl Pt i, 5.860000000 GHz
-10.0
-20.0 JJ’“J! \K
-30.0 %
R e ey
ana "
-50.0
0.0
70.0
CF Step
2.000000 MHz
Center 5.86 GHz Span 20 MH2||auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 2ms
Occupied Bandwidth Total Power 23.7 dBm Freq Offset
0 Hz
8.1373 MHz
Transmit Freq Error -3.838 kHz OBW Power 99.00 %
x dB Bandwidth 9.471 MHz x dB -26.00 dB
MSG STATUS
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Channel 178

Agilent Spectrum Analyzer, - Occupied BW

i RL RF S0%  AC SENSE:INT] ALIGH AUTO 01:06:47 PM Jan 19, 2016
lcenter Freq 5.890000000 GHz | Center Freq: §.850000000 GHz Radio Std: None Frequency
= Trig:Free Run Avg|Hold:>10/10
I #IFGain:Low ™ HAtten: 30 dB Ext Gain: -1.00 dB Radic Device: BTS
|10 dBidiv Ref 20.00 dBm
Log
10.0 Center Freqj
000 it A, 5.890000000 GHz
0.0 ,f
200 "."’J \'\"-
300 D fm .'u‘m"‘Mr M‘v‘ wﬂwwvmm
40,0 W"“&"
50.0
£0.0
e CF Step
2.000000 MHz,
Center 5.89 GHz Span 20 MHz| |auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 2ms
Occupied Bandwidth Total Power 23.9dBm Freq Offset
OH
8.1393 MHz ‘
Transmit Frec Error -5.259 kHz OBW Power 99.00 %
x dB Bandwidth 9.540 MHz x dB -26.00 dB
MSG STATUS
Channel 184

i RL RF S0 AC SENSE!INT] ALIGH AUTO 01:05:53 PM Jan 19, 2016
l[center Freq 5.920000000 GHz Center Freq: 5.920000000 GHz Radic Std: None Frequency
(] Trig: Free Run Avg|Hold:>10/10
I | HIFGain:Low HAtten: 30 dB Ext Gain: -1.00 dB Radic Device: BTS
10 dBidiv Ref 20.00 dBm
Log
100 Center Freqj
- u Nttt 5.920000000 GHz
-10.0 \\
-20.0 -VJ 1”"».
-30.0 i rufmv‘iﬁnw‘"'n‘ M ll’Lﬂ‘.‘ﬂvﬂw '-uﬂﬂq’}"ﬁn\p Py m' 1 1
-40.0 W
-50.0
0.0
70.0
CF Step
2.000000 MHz
Center 5.92 GHz Span 20 MH2||auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 2ms
Occupied Bandwidth Total Power 24.7 dBm Freq Offset
0Hz
8.1398 MHz
Transmit Freq Error -10.245 kHz OBW Power 99.00 %
x dB Bandwidth 9.397 MHz x dB -26.00 dB

MSG

STATUS
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Product IWCU OBU 6.0A

Test ltem Emission Bandwidth

Test Mode Mode 1: Transmit

Date of Test 2016/01/19 Test Site SR7

IEEE 802.11p (ANT 1), Antenna Gain: 3 dBi

Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (MHz) (MHz)
172 5860 8.1453 -- Pass
178 5890 8.1413 -- Pass
184 5920 8.1400 -- Pass
Channel 172
Agilent Spectrum Analyzer - Occupied BW
i RL RF S0 AC SENSE!INT] ALIGH AUTO 01:00:45PM Jan 19, 2016
lcenter Freq 5.860000000 GHz | Center Freq: £.860000000 GHz Radic Std: None Frequency
(] Trig: Free Run Avg|Hold:>10/10
I | #IFGain:Low HAtten: 30 dB Ext Gain: -1.00 dB Radic Device: BTS
10 dBidiv Ref 20.00 dBm
Log
100 Center Freqj
- e A 5.860000000 GHz
-10.0
200 J"} \“
e st it \‘MJ"W
ana [riewin god
£0.0
£0.0
e CF Step
2.000000 MHz
Center 5.86 GHz Span 20 MH2||auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 2ms|l—
Occupied Bandwidth Total Power 24.3 dBm Freq Offset
OH
8.1453 MHz :
Transmit Freq Error -2.490 kHz OBW Power 99.00 %
x dB Bandwidth 9.370 MHz x dB -26.00 dB
MSG STATUS
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Channel 178

Agilent Spectrum Analyzer, - Occupied BW

RF S0&  AC

ALTGM AT 01:02:02 PM Jan 19, 2016

lcenter Freq 5.890000000 GHz | Center Freq: §.850000000 GHz Radio Std: None Frequency
= Trig:Free Run Avg|Hold:>10/10
I #IFGain:Low #Atten: 30 dB Ext Gain: -1.00 dB Radic Device: BTS
|10 dBidiv Ref 20.00 dBm
Log
10.0 Center Freqj
000 e ity 5.890000000 GHz
0.0
-20.0 M 1"\
E0.0 T w-ry'ljv .-"M“ W
-40.0 ‘ W"‘ﬁh
50.0
£0.0
e CF Step
2.000000 MHz,
Center 5.89 GHz Span 20 MHz| |auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 2ms
Occupied Bandwidth Total Power 23.9dBm Freq Offset
OH
8.1413 MHz ‘
Transmit Frec Error -15.083 kHz OBW Power 99.00 %
x dB Bandwidth 9.466 MHz x dB -26.00 dB
MSG STATUS
Channel 184

(] RL RF S0 AC SENSE!INT] ALIGH AUTO 01:02:44 PM Jan 19, 2016
[center Freq 5.920000000 GHz | Center Freq: 5.920000000 GHz Radio Std: None Frequency
7 Trig:Free Run Avg|Held:>10/10
I | #IFGain:Low #Atten: 30 dB Ext Gain: -1.00 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log
10.0 Center Freqjj
0o P ey 5.920000000 GHz
-10.0
-20.0 fﬁ \'\.\
-30.0 LT Moo "'WH"".M”
-40.0 %M
-50.0
-60.0
-70.0
CF Step
2.000000 MHz
ICenter 5.92 GHz Span 20 MH2||auto Man
Res BW 100 kHz #VBW 300 kHz Sweep 2ms
Occupied Bandwidth Total Power 24.2 dBm Freq Offset
0Hz
8.1400 MHz
Transmit Freq Error -7.781 kHz OBW Power 99.00 %
x dB Bandwidth 9.524 MHz x dB -26.00 dB
MSG STATUS
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3.

3.1.

3.2.

Maximum Transmitter Power

Test Equipment

The following test equipments are used during the radiated emission tests:

Maximun Transmitter Power / SR7

Instrument Manufacturer  |Model No. Serial No Next Cal. Date
Power Meter Agilent N1911A MY45101353 |2016/10/11
Power Sensor Agilent N1921A MY45241670 [2016/10/11
USB Power Sensor Keysight U2021XA MY54070005 |NCR
Temperature & WIT TH-1S-B 1082101 2017/01/18
Humidity Chamber

Note: All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

Power Meter o, or Sensor

EUT

Non-Conducted
Table

= (Ground Reference Plane -
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3.3.

3.4.

3.5.

Limits
5850~5925MHz
Channel No. Frequency Range Max. EIRP Channel Use
(MH2z) (dBm)

170 5850-5855 33 Reserved

172 5855-5865 33 Service Channel
174 5865-5875 33 Service Channel
175 5865-5885 23 Service Channel
176 5875-5885 33 Service Channel
178 5885-5895 33/44.8 Control Channel
180 5895-5905 23 Service Channel
181 5895-5915 23 Service Channel
182 5905-5915 23 Service Channel
184 5915-5925 33/40 Service Channel

Test Procedure

Refer as ANSI/TIA-603-D, Clause 3.2.1.

Uncertainty

The measurement uncertainty is defined as +1.27dB

Page: 18 of 63



2 B DEKRA comary Report No : 1630022R-RFUSP22V00

3.6. Test Result

Product IWCU OBU 6.0A

Test ltem Maximum Transmitter Power

Test Mode Mode 1: Transmit

Date of Test 2016/01/20 Test Site SR7

IEEE 802.11p (ANT 0), Antenna Gain: 3 dBi

Channel No. Frequency Cond. Power | EIRP Measure Cond. Power EIRP Power
(MHz) Level(dBm) Level(dBm) Limit(dBm) Limit (dBm)
172 5860 28.09 31.09 28.8 33
178 5890 28.05 31.05 28.8 33
180 5900 19.23 22.23 20.0 23
182 5910 19.74 22.74 20.0 23
184 5920 28.05 31.05 28.8 33

EIRP = Conducted Power + Antenna Gain
Conducted power could overcome limits but EIRP power shall under limits.
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Product IWCU OBU 6.0A

Test Item Maximum Transmitter Power

Test Mode Mode 1: Transmit

Date of Test 2016/01/20 Test Site SR7

IEEE 802.11p (ANT 1), Antenna Gain: 3 dBi

Channel No. Frequency Cond. Power | EIRP Measure Cond. Power EIRP Power
(MHz) Level(dBm) Level(dBm) Limit(dBm) Limit (dBm)
172 5860 28.35 31.35 28.8 33
178 5890 28.04 31.04 28.8 33
180 5900 19.72 22.72 20.0 23
182 5910 19.60 22.60 20.0 23
184 5920 28.25 31.25 28.8 33

EIRP = Conducted Power + Antenna Gain
Conducted power could overcome limits but EIRP power shall under limits.

Test Result PASS
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4. Transmit Spectrum Mask

4.1. Test Equipment

The following test equipments are used during the radiated emission tests:

Transmit Spectrum Mask / SR7

Instrument Manufacturer [Model No. Serial No Next Cal. Date
Spectrum Analyzer Agilent N9010A-EXA |US47140172 |2016/08/23
Signal & Spectrum Analyzer |R&S FSV40 101049 2017/01/05
Signal Analyzer R&S FSV7 101650 2016/11/30

Note: All equipments that need to calibrate are with calibration period of 1 year.

4.2. Test Setup

Spectrum Analyzer

4 [
= EUT

Non-Conducted
Table

= (Ground ReferencePlang e
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4.3. Limits

Power Spectral Density (dB)

)

Per mitted Lavel at f1 (0dBr)

Transmit Spectrum Mask
(nat to zcale)

Example Signal Spectrum

Pemitted Level at f2 .
(not to scale )

Pemitted Lewvel at f3

Permitted Level at f4

Permitted Level at 5

4.4. Test Procedure

The measurements of transmit spectral density are made using RBW=100KHz,VBW=30KHz

4.5. Uncertainty

The measurement uncertainty is defined as + 1.27 dB
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4.6. Test Result
Product IWCU OBU 6.0A
Test Item Transmit Spectrum Mask
Test Mode Mode 1: Transmit
Date of Test 2016/01/19 Test Site SR7
IEEE 802.11p (ANT 0), Antenna Gain: 3 dBi
Frequency Limit
Channel No. Result
(MH2z) (dBm)
172 5860 Pass =-25
178 5890 Pass =-25
184 5920 Pass =-25

| RL RF

S0Q

Agilent Spectrum Analyzer - Spectrum Emission Mask
AC

ALIGM AUTC

1 8 11:31:37 AMJan 19, 20185
I[Center Freq 5.860000000 GHz Center Freq: 5.860000000 GHz Radio 5td: None Frequency
—— Trig: Free Run Avg: 100.00% of 100
PASS IFGain:Low #Atten: 30 dB Ext Gain: 100 dB  Radio Device: BTS
10 dBidiyvnio+1 Ref 10.0 dBm
Log sl iam i |
0.00
) - e __q Center Freq||
a0 5.860000000 GHz
H |
)/ i\
| fi \
-40.0
Laaed M
-50.0 *M w""wx Eelative | imi
£0.0 uteopr™] i Spectru
all RPN T -
-70.0
0.0
CF Step
Center 5.86 GHz Span 40 MHz . 4.000000 mHZ
uto an
Total Power 1560 dBm ¢ 9 MHz Spectrum Peak Ref -1.81 dBm
Freq Offset
Lower =- Peak -> Upper 0 Hz
Start Freq Stop Freq Integ BW dB AlLimidB)  Freq(Hz) dB AlimidB)  FregiHz)
00Hz 4 500 MHz 1000 kHz 000 [0.00) -1420M -005 (-0.05) 940 0k
4 500 MHz 5000 MHz 1000 kHz S3224 (-624) -5.000 M -32452 (-756) 4 980 M
5.000 MHz 5.500 MHz 1000 kHz -3315 (-5.23) -5160 M -32.16 (-568) 5.040M
5.500 MHz 10.00 hHz 1000 kHz -38.05 (-4.42) -G.420M -38.57 (-4.97) 6400 M
10.00 MHz 15.00 MHz 100.0 kHz -568.76 (-7.28) 1474 M -56.58 -7.50) 14 54 M
15.00 MHz 20.00 MHz 100.0 kHz -5742 -7.42) -15.90 M -57.71 7.7 1532 M
MSG STATUS
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5890 MHz

Agllent Spectrum Analyzer - Spectrum Emission Mask

RL RF a0 AC SEMSEINT ALIGM AUTO 11:34:26 &MJan 19, 2016
ICenter Freq 5.890000000 GHz Center Freq: 5.890000000 GHz Radio Std: None Frequency
—~ [Trig: Free Run Avg: 100.00% of 100
PASS IFGain:Low HAtten: 30 dB Ext Gain: 100 4B Radio Device: BTS
10 dBigdivwindow1 Ref 10.0 dBm
Log TEETIE T
. s e Center Freq(j
0.0 ) [ \ 5.890000000 GHz
/ |
2300 //j/ \\k
-40.0 ij \'LWM
00 ki My Reitive Lini
L M
£0.0 pmprtiet?] Vi e Spectru
——r Ty
-70.0
-80.0
CF Step
Center 5.89 GHz Span 40 MHz 4.000000 MHz|
Auto Man
Total Power 1540 dBm / 9 MHz Spectrum Peak Ref -2.21 dBm
Freq Offset
Lower <- Peak -> Upper 0 Hz
Start Freq Stop Freq Integ B dB Alim(dB)  Freq(Hz) dB Alimi{dB)  Freq{Hz)
0.0Hz 4500 MHz 1000 kHz 004 (-004) -1.560 M 0.00 (0.00) 1380M
4500 MHz 5000 MHz 1000 kHz -31.29 (-5.29) -5.000 M -31.10 (-5.10) 5000M
5.000 MHz 5500MHz 1000KHz  -3351 {-6.07) 51200 3644 (612 5360 M
5500 MHz 1000MHz  1000kHz  -3754  (-447) GA00M 23822 (484 5220 M
10.00 MHz 1500MHz  1000kHz  -4842  (-T14) S0B4M ATOT (723 1482 M
15.00 MHz 2000MHz  1000kHz  -57.35  (-7.35) S1590M 5768 (-7B8) 1502 M
MSG STATUS

Agilent Spectrum .Analyzer Spectrum Emission Mask

08 AC

ALIGN ALUTD

11:41:07 AMJan 18, 2016

ICenter Freq 5.920000000 GHz Center Freq: 5.920000000 GHz Radio Std: None Frequency
—~ [Trig: Free Run Avg: 100.00% of 100
PASS IFGain:Low HAtten: 30 dB Ext Gain: 100 4B Radio Device: BTS
10 dBidiywindewt Ref 10.0 dBm
Log TEETIE T
0.00 Center Freqj
0.0 /_ _\ 5.920000000 GHz
/] ||
)/ A
400 4 \\\.h\
. MW W“"'\'vw\,. |
0.0 Mﬂ y Relative Limi
E0.0 A “"’\.M Spectu
- = gy
-70.0
-80.0
CF Step
Center 5.92 GHz Span 40 MHz 4.000000 MHz|
Auto Man
Total Power 16.37 dBm / 9 MHz Spectrum Peak Ref -1.09 dBm
Freq Offset
Lower <- Peak -> Upper 0 Hz
Start Freq Stop Freq Integ B dB Alim(dB)  Freq(Hz) dB Alimi{dB)  Freq{Hz)
0.0Hz 4500 MHz 1000 kHz 022 (-022) -1.260 M 0.00 (0.00) 1240 M
4500 MHz 5000 MHz 1000 kHz -3225 (-6.25) -5.000 M -3356 (-7.56) 5000M
5.000 MHz 5500MHz 1000kHz 23735 (-583) 5460 3774 (574 5500 M
5500 MHz 1000MHz  1000kHz  -3777  (-441) H260M 3685 (3TN 5140 M
10.00 MHz 1500MHz  1000kHz  -54.47  (-675) S1386M 4687 (-659) 1014 M
15.00 MHz 2000MHz  1000kHz  -56.64  (-684) S1508M 0 -AT05 (7.05) 1502 M
MSG STATUS
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Product IWCU OBU 6.0A
Test Item Transmit Spectrum Mask
Test Mode Mode 1: Transmit
Date of Test 2016/01/19 Test Site SR7
IEEE 802.11p (ANT 1), Antenna Gain: 3 dBi
Frequency Limit
Channel No. Result
(MHz) (dBm)
172 5860 Pass =-25
178 5890 Pass =-25
184 5920 Pass =-25

Agilent Spectrum Analyzer - Spectrum Emission Mask

| RL RF 08 AC

ALIGN ALUTD

115127 AMJan 18, 2016

l[center Freq 5.860000000 GHz Center Freq: 5.860000000 GHz Radio Std: None Frequency
—~ [Trig: Free Run Avg: 100.00% of 100
PASS IFGain:Low HAtten: 30 dB Ext Gain: 100 4B Radio Device: BTS
10 dBidiywindewt Ref 10.0 dBm
Log TEETIE T
000 =S Center Freq||
0.0 / ] \ 5.860000000 GHz
/) i
2300 J/ \K\\
-40.0 wa{ \wm
500 Il [ty Reclative Limit
50.0 e MW"“M M‘“m,.“,, Syt
-70.0
-80.0
CF Step
Center 5.86 GHz Span 40 MHz 4.000000 MHz|
Auto Man
Total Power 16.38 dBm / 9 MHz Spectrum Peak Ref -1.11 dBm
Freq Offset
Lower <- Peak -> Upper 0 Hz
Start Freq Stop Freq Integ B dB Alim(dB)  Freq(Hz) dB Alimi{dB)  Freq{Hz)
0.0Hz 4500 MHz 1000 kHz 043 (-043) -1.080 M 0.00 (0.00) 1240 M
4500 MHz 5000 MHz 1000 kHz -3213 (-6.13) -5.000 M -3247 -647) 5000M
5.000 MHz 5500MHz 1000kHz 23746 (-584) S460M 3402 (586) 5180 M
5500 MHz 1000MHz  1000kHz  -3765  (-434) G240 23753 (450 5080 M
10.00 MHz 1500MHz  1000kHz  -57684  (-773) 4860 47700 (TT0) 10,00 M
15.00 MHz 2000MHz  1000kHz  -57.21 {-7.21) S1596M 5781 -7.81) 1524 M
MSG STATUS
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5890 MHz
Agllent Spectrum Analyzer - Spectrum Emission Mask
RL RF a0 AC SEMSEINT ALIGM AUTO 11:48:53 &M Jan 19, 2016
ICenter Freq 5.890000000 GHz Center Freq: 5.890000000 GHz Radio Std: None Frequency
—~ [Trig: Free Run Avg: 100.00% of 100
PASS IFGain:Low BAtten: 30 dB Ext Gain: 100 4B Radio Device: BTS
10 dBidiywindewt Ref 10.0 dBm
Log TEETIE T
11.00
} = F—, \ Center Freq||
0.0 5.890000000 GHz
/] L
300 }('H \\\\
-40.0 M\,/ \‘-
s ¥
500 ’MJW" mh"*.-. Relative Limi]
£0.0 = -l W\"'*--.M.. . Spectrua
-0, e
70.0
80.0
CF Step
Center 5.89 GHz Span 40 MHz 4.000000 MHz|
Auto Man
Total Power 16.36 dBm / 9 MHz Spectrum Peak Ref -1.27 dBm
Freq Offset
Lower <- Peak -> Upper 0 Hz
Start Freq Stop Freq Integ B dB Alim(dB)  Freq(Hz) dB Alimi{dB)  Freq{Hz)
00Hz 4500 MHz 1000 kHz 0.00 [0.00) 2400k -0.27 (-0.27) 9200k
4500 hHz 5000MHz 1000 kHz -3269 (-G53 S5.000 M S3322 (-7.22) 5.000 1
5.000 hMHz 5500 MHz 1000 kHz -37.36 (-5.36) -5.500 M -3570 (-5.86) 5320M
5.500 MHz 10.00 MHz 1000 kHz -37.46 (-4 14) -6.240 M -37 498 (-4.62) 6260 M
10.00 MHz 15.00 MHz 100.0 kHz -56.00 (-6.44) -14.78 M -57 .60 (-7.76) 1492 M
15.00 MHz 20.00 MHz 100.0 kHz -58.51 -6.51) -15.00 M 577 -7.71) 1502 M
MSG STATUS

Agilent Spectrum Analyzer - Spectrum Emission Mask

RL RF a0 AC SEMSEINT ALIGM AUTO 11:44:54 &M Jan 19, 2016
ICenter Freq 5.920000000 GHz Center Freq: 5.920000000 GHz Radio Std: None Frequency
—~ [Trig: Free Run Avg: 100.00% of 100
PASS IFGain:Low #Atten: 30 dB ExtGain: 100 dB  Radio Device: BTS
10 dBigdivwindow1 Ref 10.0 dBm
Log gt cam |
0.00 Center Freqj
proTTETETEN |
0.0 } \ 5.920000000 GHz
i |
)/ A\
0.0 /J‘/ \L\\-
-50.0 JMWN Mh"’m Eelafive | imit
w,»"‘ "N
0.0 nanoer ] . Spectur
= g et e asnerr ]
-70.0
-80.0
CF Step
Center 5.92 GHz Span 40 MHz 4.000000 MHz|
Auto Man
Total Power 1552 dBm / 9 MHz Spectrum Peak Ref -1.65 dBm
Freq Offset
Lower <- Peak -> Upper 0 Hz
Start Freq Stop Freq Integ B dB Alim(dB)  Freq(Hz) dB Alimi{dB)  Freq{Hz)
0.0Hz 4500 MHz 1000 kHz 0.00 [0.00) -6200k 044 (044 1860 M
4500 MHz 5000 MHz 1000 kHz -32.94 (-6.94) -5.000 M -3349 (-7.49) 5000M
5.000 MHz 5500MHz 1000kHz 23310 (-686) 5030M 3763 (B35) 5440 M
5500 MHz 1000MHz  1000kHz  -3798  (-470) 6230M 23875 (-547) 5220 M
10.00 MHz 1500MHz  1000kHz  -5752 (-7.84) 4840 4771 -7.71) 10,00 M
15.00 MHz 2000MHz  1000kHz  -57.97  (-787) S544M 0 8804 (-804) 1508 M
MSG STATUS
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5. Transmitter Conducted Unwanted Emission

5.1. Test Equipment

The following test equipments are used during the radiated emission test:

Transmitter Conducted Unwanted Emission / SR7

Instrument Manufacturer  (Model No. Serial No Next Cal. Date
Spectrum Analyzer Agilent N9010A-EXA |US47140172 |2016/08/23
Signal & Spectrum Analyzer |R&S FSV40 101049 2017/01/05
Signal Analyzer R&S FSV7 101650 2016/11/30

Note: All equipments that need to calibrate are with calibration period of 1 year.

5.2. Test Setup

Spectrum Analyzer

4 [
= EUT

Non-Conducted
Table

= (Ground ReferencePlang e

5.3. Limits

The power of any emission outside a license’s frequency band(s) of operation shall be
attenuated below the transmitter power (P) within the licensed band(s) of operation,
measured in watts, by at least [55 + 10 log (P)] (-25dBm).

5.4. Test Procedure
Refer as ANSI/TIA-603-D-2010, clause 3.2.13.

5.5. Uncertainty

The measurement uncertainty is defined as + 1.27 dB
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5.6. Test Result
Product IWCU OBU 6.0A
Test Item Transmitter Conducted Unwanted Emission
Test Mode Mode 1: Transmit
Date of Test 2016/01/19 Test Site SR7
IEEE 802.11p (ANT 0), Antenna Gain: 3 dBi
Frequency Limit
Channel No. Result
(MHz) (dBm)
172 5860 Pass <-25
178 5890 Pass <-25
184 5920 Pass <-25
5860MHz
Spectrum | [@]
Ref Level 20.00 dBm Mode Sweep
@1 Max
Limit Ghechly PAEBS M1[1] -64.45 dBm
10 dH‘F.'E SPURJOUS | INE_ABS PAEBS 8072.232274 MHz
0 dem
-10 dBm
-20 dBm
| SPURIOUS_LINE_ABRS_

R F=TH]]

-40 dBm

CF 20.0000045 GHz 98805 pts Span 39.999991 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
9.000 kHz 150,000 kHz 1,000 kHz 9,10057 kHz -73.4a dBm -48.446 dB
150.000 kHz 30,000 MHz 10.000 kHz 10.50909 MHz -71.01 dBm -46.01 dB
30,000 MHz 1.000 GHz 100.000 kHz 853.70129 MHz -58.04 dBm -33.04 dB
1.000 GHz L£.850 GHz 1.000 MHz L5.64202 GHz -25.56 dBm -0.56 dB
5.850 GHz 5,925 GHz 1.000 MHz L£.BE631 GHz 16.42 dBm -3.58 dB
5,925 GHz 40.000 GHz 1.000 MHz 39.93345 GHz -33.40 dBm -8.40 dB&
[ ] [ Measuring... 'IIIIIII' 9.8 znég;.'z;gig %

Date: 20.JAN 2016 204716
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5890MHz

Spectrum | IE%[ I

Ref Level 20.00 dBm Mode Sweep
@1 Max
Limit ¢hecH PABS M1[1] -64.53 dBm
10 dH‘F.'E sPURIOUS | INE_ABS PARS 8072.232274 MHz

0 dem

-10 dBm

-20 dBm

| SPURIOUS_LIME_ABS

R F=TH]]

-40 dBm

CF 20.0000045 GHz 98805 pts Span 39.999991 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
9.000 kHz 150,000 kHz 1.000 kHz 9.10057 kHz -75.50 dBm -50.50 dB
150.000 kHz 30,000 MHz 10.000 kHz 10.57624 MHz -70.24 dBm -45.24 dB
30,000 MHz 1.000 GHz 100.000 kHz 003.89722 MHz -58.42 dBm -33.42 dB
1.000 GHz L£.850 GHz 1.000 MHz L.64606 GHz -40.43 dBm -15.43 dB
5.850 GHz 5,925 GHz 1.000 MHz L5.B87E50 GHz 18,05 dBm -1.95 dB
5,925 GHz 40.000 GHz 1.000 MHz 39.57780 GHz -33.06 dBm -8.06 dB&
[ ] [ Measuring... 'IIIIIII' “ znégiézs':;g %

Date: 20.JAN 2016 20:35:32

5920MHz
Spectrum | IE%[ I
Ref Level 20.00 dBm Mode Sweep
@1 Max
Limit ¢hecld PABS M1[1] -62.35 dBm
10 db_H:lle sPURJOUS LINE _ABS PARS 8072.232274 MHz
0 dBm
-10 dBm
-20 dBm
| SPURICUS_LIMNE_ARBS_
=au uoin
-40 dBm
-3
dBm
=70 dBm
CF 20.0000045 GHz 98805 pts Span 39.999991 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
9.000 kHz 150,000 kHz 1.000 kHz 17.34736 kHz -74.75 dBm -49.75 dB
150.000 kHz 30,000 MHz 10.000 kHz 29.69038 MHz -70.62 dBm -45.62 dB
30,000 MHz 1.000 GHz 100.000 kHz 681.71354 MHz -58.03 dBm -33.03 dB
1.000 GHz 5.850 GHz 1.000 MHz 5.72738 GHz -39.86 dBm -14.86 dB
5.850 GHz 5,925 GHz 1.000 MHz 5£.91200 GHz 17.90 dBm -2,10 d&
5,925 GHz 40.000 GHz 1.000 MHz L£.92553 GHz -29.13 dBm -4.13 dB
[ ] [ Measuring... 'IIIIIII' 9.8 znégi‘.‘zll:;g y

Date:20.JAN 2016 204135
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Date: 20.JAN 2016 204716

Product IWCU OBU 6.0A
Test Item Transmitter Conducted Unwanted Emission
Test Mode Mode 1: Transmit
Date of Test 2016/01/19 Test Site SR7
IEEE 802.11p (ANT 1), Antenna Gain: 3 dBi
Frequency Limit
Channel No. Result
(MHz) (dBm)
172 5860 Pass =-25
178 5890 Pass =<-25
184 5920 Pass =-25
5860MHz
Spectrum | IE%[ I
Ref Level 20.00 dBm Mode Sweep
@1 Max
Limit Ghechly PAEBS M1[1] -64.45 dBm
10 dH‘F.'E SPURJOUS | INE_ABS PAEBS 8072.232274 MHz
0 dem
-10 dBm
-20 dBm
—-S;.?_.UEEI.E) US_LIMNE_ABS_
-40 dBm L
-5
dBm
-/0 dBm
CF 20.0000045 GHz 98805 pts Span 39.999991 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
9,000 kHz 150.000 kHz 1.000 kHz 9.10057 kHz -73.46 dBm -43.45 dB
150,000 kHz 30,000 MHz 10.000 kHz 10.50909 MHz -71.01 dBm -46.01 dB
30,000 MHz 1.000 GHz 100,000 kHz 853.70129 MHz -53.04 dBm -33.04 dB
1.000 GHz E£.850 GHz 1.000 MHz £.64202 GHz -25.56 dBm -0.56 dB
5,850 GHz E.925 GHz 1.000 MHz E£.85631 GHz 16.42 dBm -3.52 dB
5,925 GHz 40,000 GHz 1.000 MHz 39,93345 GHz -33.40 dBm -3.40 dB
[ ] [ Measuring... 'IIIIIII' 9.8 znégi‘.él:}g y
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5890MHz

Spectrum | In%:[ I

Ref Level 20.00 dBm Mode Sweep
@1 Max
Limit ¢hecH PABS M1[1] -62.90 dBm
10 dH‘HE sPURIOUS | INE_ABS PARS 802.232274 MHz

0 dem

-10 dBm

-20 dBm

| SPURIOUS_LIMNE_ABS_

=TV FT=TI]

-40 dBm

lCF 20.0000045 GHz 98805 pts Span 39.999991 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
9.000 kHz 150.000 kHz 1.000 kHz 12,11769 kHz -73.76 dBm -48.76 dB
150,000 kHz 30,000 MHz 10.000 kHz 12.01614 MHz -70.17 dBm -45.17 dB
30,000 MHz 1.000 GHz 100,000 kHz 009.89891 MHz -57.91 dBm -32.91 dB
1.000 GHz L£.850 GHz 1.000 MHz L£.61599 GHz -31.89 dBm -6.89 dB
5,850 GHz 5.925 GHz 1.000 MHz 5.89121 GHz 18.05 dBm -1.95 dB
5,925 GHz 40.000 GHz 1.000 MHz 39.72155 GHz -32.87 dBm -7.87 dB&
[ ] [ Measuring... 'IIIIIII' “ znégifs':;g %

Date:20.JAN 2016 204549

5920MHz

Spectrum | IE%:[ I

Ref Level 20,00 dBm Mode Sweep
@1 Max
Limit ¢hecld PABS M1[1] -63.69 dBm
10 dH‘HE sPURIOUS LINE ABS PARS 802.232274 MHz

0 dem

-10 dBm

-20 dBm

| SPURIOUS_LIME_ABS_

=TV FT=TI]

-40 dBm

lCF 20.0000045 GHz 98805 pts Span 39.999991 GHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
9.000 kHz 150.000 kHz 1.000 kHz 9.10057 kHz -74.49 dBm -49.49 dB
150,000 kHz 30,000 MHz 10.000 kHz 153.73032 kHz -70.48 dBm -45.48 dB
30,000 MHz 1.000 GHz 100,000 kHz 855.09562 MHz -58.49 dBm -33.49 dB
1.000 GHz 5.850 GHz 1.000 MHz 5.69229 GHz -26.09 dBm -1.09 dB
L£.850 GHz E£.925 GHz 1.000 MHz 5£.91200 GHz 16.60 dBm -3.40 dB&
5,925 GHz 40.000 GHz 1.000 MHz 39.89299 GHz -33.01 dBm -8.01 de
[ ] [ Measuring... 'IIIIIII' 9.8 znégi"g:;g y

Date:20.JAN 2016 204335
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6. Transmitter Radiated Unwanted Emission

6.1. Test Equipment
The following test equipments are used during the band edge tests:

Transmitter Radiated Unwanted Emission/ CB1

Instrument Manufacturer  |Model No. Serial No Next Cal. Date
Bilog Antenna Schaffner CBL6112B 2895 2016/08/14
Double Ridged Guide Horn |Schwarzbeck |[BBHA 9120 D743 2017/01/14
Antenna

Pre-Amplifier EMCI EMC0031835 (4583/10/13 2017/01/26
Pre-Amplifier QuieTek AP-025C CHM-0706049 |2017/01/03
Spectrum Analyzer Agilent E4440A MY46187335 [2016/12/24

k Type Cable Huber+Suhner |SF 102 25623/2 2017/01/11
Horn Antenna Schwarzbeck |BBHA 9170 203 2016/09/07
Signal & Spectrum Analyzer |R&S FSV40 101049 2017/01/05

Note: All equipments that need to calibrate are with calibration period of 1 year.

6.2. Test Setup

RF Radiated Measurement:
Under 1GHz Test Setup:

=)
|
Imtoqm | (Antenna Tower)
Antennna |
EUT l ‘:':i: L
80cm " ol » W
(Turntable) - —
‘==p  Ground Plane T AMPLIFIER
Spectrum Analyzer| - | m—
L 1

Above 1GHz Test Setup:

(Turntable)

Imtoq4m (Antenna Tower)
l Antennna
EUT A'h é
8ocm W 3m —» ]_"“""{,

= Ground Plane Pre-Amplifier

1] OO0
Spectrum Analyzer| 44 g | [Controlled——

L | 1

JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
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6.3. Limits
Refer as ASTM E2213-03 Clause 8.9.2

6.4. Test Procedure

Refer as ANSI/TIA-603-D-2010. Clause 3.2.12.

6.5. Uncertainty

The measurement uncertainty is defined as + 3.65dB
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6.6. Test Result
30MHz-1GHz Spurious

Site : CB1 Time : 2016/01/25 - 19:10
Limit : FCC CLASS B 03M QP Margin : 6
Probe : CB1_FCC_30M-1G-4 9161 - HORIZONTAL Power : DC 12V
EUT : IWCU OBU 6.0A Note : Mode 1: Transmit_5890MHz
B0.0 -
700
600 -
50.0-
2 | T
= 200
00—
00—
ool | | | | | | | | | )
50000 10000 200/000 300000 ol omon - cahe 700000 800000 500000 1000 008
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1 149.977 17.746 15.729 33.475 -10.025 43.500] QUASIPEAK
2 220.392 12.242 22.993 35.235 -10.765 46.000 QUASIPEAK
3 439.978 16.916 22.752 39.667 -6.333 46.000] QUASIPEAK
4 519.995 18.143 21.220 39.363 -6.637 46.000] QUASIPEAK
5 759.949 21.818 12.749 34.568 -11.432 46.000 QUASIPEAK
6 877.598 23.199 11.999 35.198 -10.802 46.000f QUASIPEAK
Note:

All Reading Levels are Quasi-Peak value.
“* " means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
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Site : CB1 Time : 2016/01/25 - 19:08
Limit : FCC_CLASS B _03M_QP Margin : 6
Probe : CB1_FCC_30M-1G-4 9161 - VERTICAL Power : DC 12V
EUT : IWCU OBU 6.0A Note : Mode 1: Transmit_5890MHz
a0 —
700
600
500
00—
10n-
oo , | | | | , | | | |
30600 1ooboo 200000 300000 el smes - caches 700000 800000 500900 1000 008
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/m) (dB) (dBuV/m)
1] * 63.074 10.214 24.444 34.658 -5.342 40.000f QUASIPEAK
2 175.000 15.247 16.965 32.212 -11.288 43.500] QUASIPEAK
3 466.456 17.351 18.313 35.664 -10.336 46.000] QUASIPEAK
4 519.995 18.143 16.696 34.839 -11.161 46.000f QUASIPEAK
5 600.012 19.702 13.304 33.006 -12.994 46.000f QUASIPEAK
6 837.638 22.748 12.379 35.128 -10.872 46.000f QUASIPEAK
Note:

All Reading Levels are Quasi-Peak value.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
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Harmonic & Spurious:

Site : CB1 Time : 2016/01/26 - 17:50

Limit : FCC Part90 Margin : 6

Probe : CB1_FCC_EFS_1-18G_H2 - HORIZONTAL Power : DC 12V

EUT : IWCU OBU 6.0A Note : Mode 1. Transmit 5860MHz

80.0-
T
G000 -
i 50.0-
=
S‘E 40.0-
:?: 0.0
20.0
10.0-
?C-)%EI:.OOO 5000 000 F500.000  10000.000 12500.002 152)00.000 17500000 20000.000 22500000 25000.0
s mrymcevees (VT
Frequency | Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuVv) (dBuV/im) (dB) (dBuV/im)
1 11720.000 10.754 40.720 51.475 -18.725 70.200 PEAK
2| * 17580.000 16.757 38.180 54.937 -15.263 70.200 PEAK
Note:
All Reading Levels are Peak value.
“* " means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
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Site : CB1 Time : 2016/01/26 - 17:47

Limit : FCC Part90 Margin : 6

Probe : CB1 FCC_EFS_1-18G_H2 - VERTICAL Power : DC 12V

EUT : IWCU OBU 6.0A Note : Mode 1: Transmit_5860MHz

S0.0 -

7.0

50,0

20.0

10,0

0.0-

1000.000 10000.000 12500.000 15000.000 17500.000 20000.000 22500.000 25000.0

Erecnenes: Chd TT=0

S000.000  F500.000

Frequency

(MHz)

Correct Factor

(dB)

Reading Level

(dBuv)

Measure Level

(dBuV/m)

Margin
(dB)

Limit

(dBuV/m)

Detector Type

1 11720.000

10.386

40.110

50.496

-19.704

70.200

PEAK

17580.000

16.757

38.710

55.467

-14.733

70.200

PEAK

1. All Reading Levels are Peak value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor.
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Site : CB1 Time : 2016/01/26 - 17:54

Limit : FCC Part90 Margin : 6

Probe : CB1_FCC_EFS_1-18G_H2 - HORIZONTAL Power : DC 12V

EUT : IWCU OBU 6.0A Note : Mode 1: Transmit_5890MHz

S0.0 -

7.0

50,0

20.0

10,0

0.0-

1000.000 10000.000 12500.000 15000.000 17500.000 20000.000 22500.000 25000.0

Erecnenes: Chd TT=0

S000.000  F500.000

Frequency

(MHz)

Correct Factor

(dB)

Reading Level

(dBuv)

Measure Level

(dBuV/m)

Margin
(dB)

Limit

(dBuV/m)

Detector Type

1 11780.000

10.680

41.720

52.400

-17.800

70.200

PEAK

17670.000

17.876

38.280

56.156

-14.044

70.200

PEAK

1. All Reading Levels are Peak value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor.
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Site : CB1 Time : 2016/01/26 - 17:58

Limit : FCC Part90 Margin : 6

Probe : CB1 FCC_EFS_1-18G_H2 - VERTICAL Power : DC 12V

EUT : IWCU OBU 6.0A Note : Mode 1: Transmit_5890MHz

S0.0 -

7.0

50,0

20.0

10,0

0.0-

1000.000 10000.000 12500.000 15000.000 17500.000 20000.000 22500.000 25000.0

Erecnenes: Chd TT=0

S000.000  F500.000

Frequency

(MHz)

Correct Factor

(dB)

Reading Level

(dBuv)

Measure Level

(dBuV/m)

Margin
(dB)

Limit

(dBuV/m)

Detector Type

1 11780.000

10.282

39.730

50.012

-20.188

70.200

PEAK

17670.000

17.876

38.880

56.756

-13.444

70.200

PEAK

1. All Reading Levels are Peak value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor.
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Site : CB1 Time : 2016/01/26 - 19:04

Limit : FCC Part90 Margin : 6

Probe : CB1_FCC_EFS_1-18G_H2 - HORIZONTAL Power : DC 12V

EUT : IWCU OBU 6.0A Note : Mode 1: Transmit_5920MHz

S0.0 -

7.0

50,0

20.0

10,0

0.0-

1000.000 10000.000 12500.000 15000.000 17500.000 20000.000 22500.000 25000.0

Erecnenes: Chd TT=0

S000.000  F500.000

Frequency

(MHz)

Correct Factor

(dB)

Reading Level

(dBuv)

Measure Level

(dBuV/m)

Margin
(dB)

Limit

(dBuV/m)

Detector Type

1 11833.920

10.614

37.300

47.914

-22.286

70.200

PEAK

17751.920

18.895

37.770

56.665

-13.535

70.200

PEAK

1. All Reading Levels are Peak value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor.
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Site : CB1 Time : 2016/01/26 - 18:59

Limit : FCC Part90 Margin : 6

Probe : CB1 FCC_EFS_1-18G_H2 - VERTICAL Power : DC 12V

EUT : IWCU OBU 6.0A Note : Mode 1: Transmit_5920MHz

S0.0 -

7.0

50,0

20.0

10,0

0.0-

1000.000 10000.000 12500.000 15000.000 17500.000 20000.000 22500.000 25000.0

Erecnenes: Chd TT=0

S000.000  F500.000

Frequency

(MHz)

Correct Factor

(dB)

Reading Level

(dBuv)

Measure Level

(dBuV/m)

Margin
(dB)

Limit

(dBuV/m)

Detector Type

1 11837.590

10.182

38.640

48.822

-21.378

70.200

PEAK

17753.920

18.920

38.400

57.320

-12.880

70.200

PEAK

1. All Reading Levels are Peak value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor.
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7. Frequency Stability

7.1 Test Equipment

The following test equipments are used during the radiated emission tests:

Frequency Stability / SR7

Instrument Manufacturer  Model No. Serial No Next Cal. Date
Spectrum Analyzer Agilent N9010A-EXA  |US47140172 |2016/08/23
Signal & Spectrum Analyzer |R&S FSV40 101049 2017/01/05
Signal Analyzer R&S FSV7 101650 2016/11/30

Note: All equipments that need to calibrate are with calibration period of 1 year.

7.2. Test Setup

STANDARD TEMPERATURE &
HUMIDITY CHAMBER

Spectrum Analyzer

: ]
Seam— ooo
(1T gOw IEUT ooo

L ! Power Supply

Non-Conducted
Table

wp  Ground Reference Plane <=

7.3. Limits

Temperature range requirements: -20 to +50° C.
Voltage Variation +, -15%
+10 PPM

7.4. Test Procedure

The frequency stability was measured per ANSI/TIA 603-D: 2010 clause 3.2.2

7.5. Uncertainty

The measurement uncertainty is defined as + 150 Hz
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7.6. Test Result

Product IWCU OBU 6.0A
Test Item Frequency Stability
Test Mode Mode 1: Transmit-5890MHz
Date of Test  |2016/03/24 [ Test Site sr7
Temperature Interval(°C)| AC Voltage (V) |Frequency (MHz)| Deviation (ppm) Limit(ppm)
-20 5890.0224 3.8050 10
-10 5890.0154 2.6125 10
0 5889.9927 -1.2413 10
10 5889.9772 -3.8753 10
20 120 5889.9873 -2.1547 10
30 5889.9685 -5.3529 10
40 5889.9639 -6.1255 10
50 5889.9470 -8.9909 10
Temperature Interval(°C)| AC Voltage (V) |Frequency (MHz)| Deviation (ppm) Limit(ppm)
102 5890.0081 1.3773 10
25 120 5890.0035 0.6013 10
138 5889.9917 -1.4081 10
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