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&M 72 BSD mode # RCTA mode > #3F % ¥ 3z4% BSD mode % i» > RCTA mode
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* A& & 5 — Narrowband Automotive Short Range Radar > # * 3t % i T 4R+ » | *
Pulse = FMCW #F#F > 3% &k i RI# & F- R s & > @ % 4F 5 %30 24,15 - 24 18 GHz -

13 BlzE= 22 ki

ARIRAEL 27 P YRR R B L R M FOSPIE R PR 1 2 %Y [EEE
ANSI ~ % B ETSI EN#? % REIA ~ FCC 47 CFR PART 2 ~ KDB# ARIB
STD-T67 % 7 B $& 5 2 .%o

WRENS CMBZA BT RERY SRR FFRILET 27 07 ~ FEH T RV Ak
@ ISO9001: TiiV Product Service
@ ISO/IEC 17025: BSMI, TAF, NCC, NVLAP, ILAC MRA, UL, Compliance
® Filing: FCC, Industry Canada, VCCI
@ MRA: Australia, Hong Kong, New Zealand, Singapore, USA, Japan, Korea, China, APLAC through TAF
® FCC Registration Number: TW0371, TW1112
©® Industry Canada Site Registration Number: IC 2949A-2
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MHz

MHz

0.090 - 0.110
0.490 - 0.510
2.172 - 2.198
3.013-3.033
4.115-4.198
5.670 - 5.690
6.200 - 6.300
8.230 - 8.400
12.265 - 12.600
13.340 - 13.430
14.965 - 15.020
16.700 - 16.755
19.965 - 20.020
25.500 - 25.700
37.475 - 38.275
73.500 - 75.400
108.00 - 138.00
149.90 - 150.05
156.70 - 156.90
162.01 - 167.17
167.72 - 173.20
240.00 — 285.00
322.00 — 335.40
399.90 — 410.00
485.00 - 510.00
608.00 — 614.00
703.00 — 748.00
758.00 — 803.00
825.00 - 915.00
930.00 — 1240.0
1300.0 — 1427.0
1435.0 - 1626.5

1660.0 — 1785.0
1805.0 — 1880.0
1855.0 — 1900.0
1905.0 — 1985.0
2010.0 - 2025.0
2110.0-2170.0
2200.0 —2300.0
2310.0 - 2390.0
2483.5 - 2900.0
3260.0 - 3267.0
3332.0-3339.0
3345.8 - 3358.0
3500.0 - 4400.0
4500.0 — 5250.0
5350.0 - 5460.0
7250.0 - 7750.0
8025.0 - 8500.0
9000.0 - 9200.0
9300.0 - 9500.0
10600 - 12700
13250 - 13400
14470 - 14500
15350 - 16200
17700 - 21400
22010 - 23120
23600 - 24000
31200 - 31800
36430 - 36500
38600 4 *
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*Narrowband Automotive Veoneer US, Inc. 6234734 LR L5 540 2.0m * 1
Short Range Radar
DC Power Supply GW GPS-1850 LR T A AR].8m* ]
USB/CAN Adapter gridcomect N/A 3 12 5L420.8m * 1(USB)
Notebook DELL Latitude E6430 LIRS R R S 28m* 1/Adapter

1 fRE A g Y L £ Rl o

2. R E:

[ DC Power Supply EUT  |[p===-—== ‘[ /[\deaBp/t(ejrAN \1

[ Notebook J

3.2 BlFH R
321 &7 EH

Test Mode Modulation Frequency of operation

A Pulse 24.15 ~24.18 GHz

3223 P & N

Item | F|3# 78 P BIFEHESS A RIEFHE 5 (GHz)
1 B 08 A 24167.66

2 T RS R # - -

30 | B b2 2 A 24167.66

4.1 | H55455+2 £ RI(1GHz ™) A (GD) 24167.66

42 | Hshig stz £ RI(1GHz 1) A (3h) 24167.66

5 |1 dEme £l A 24167.66

L A S A BRI Z ghip (X0 Y~ Z) R o e BRIRE IS M & g BT % R bR o
He Yo L > Fesprtgie o o
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BT BARL ¢ M AP T R HER R $2.8223.1028 2 & Ko
42 &R
BERpE AR LR o RHE A1 TR BT RS FRSIEREIL o BRlS A YR
L8 NoRTE om L B360R R > VPRI AL LK 4K HER > U
NE AT HRAE BRI RELKT L e 2 JLf"/P'Jpé’“‘ KXo FRIPELEE
SRl BE U il o TARBRENS RS HHTHRR -

LRBHFARL RE
MERRE
RE LI W 8 % 4 B
EMI Receiver R&S ESCI
Spectrum Analyzer R&S FSU46
Horn Antenna EMCO 3115
Horn Antenna EMCO 3116
PRE-Amplifier Agilent 8449B
PRE-Amplifier Agilent 8447D
BilLog Antenna ETC MCTD 2786B
B3R 888 LZ-RF (Ver. ETC-3A2)
QREXR
Frequency Band Instrument FunctlOn | Resolution Video
(MHz) Bandwidth | Bandwidth
RF Test Receiver Quasi-Peak 120 kHz 300 kHz
30 to 1000 .
RF Test Receiver Peak 120 kHz 300 kHz
Spectrum Analyzer Peak 1 MHz 1 MHz
Above 1000
Spectrum Analyzer Average 1 MHz 10 Hz
4.4 FnR238
g2 3 o N4
$rE=FE+RE 57
2o fp 5+ 5
MF]F +ARIFA+RAFRL (FF Y ) — R BHE (F7 %)
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45 $H5FR2 ERIES
RIFRLAREF R4 F
4513 B % ik
iR B 5 0 24150 MHz
B3 P #P: Nov. 12, 2018 EBER: 21C BB IRE: 63%
1 S & wEFE B EE K"} FEE ] E AR B
e (dBuV/m) 1+ | (dBuV) @3m | (dBuV/m) @3m
(MHz) H/V | Peak | AVG m |(dB/m)[ Peak | AVG | Peak AVG (dB)
Fundamental
24167.663 | H 44.2 --- 1.0 | 43.9 | 88.1 --- 128.0 108.0 -19.9
24167.663 | V 54.3 --- 1.0 | 43.9 | 98.2 --- 128.0 108.0 -9.8
Harmonic
48335326 | H 23.4 --- 0.3 20.7 | 44.1 --- 88.0 68.0 -23.9
48335326 | V --- --- 0.3 20.7 --- --- 88.0 68.0 ---
72502.989 | H --- --- 0.3 24.1 --- --- 88.0 68.0 ---
72502.989 [ V --- --- 0.3 24.1 --- --- 88.0 68.0 ---
96670.652 [ H --- --- 0.3 26.7 --- --- 88.0 68.0 ---
96670.652 [ V --- --- 0.3 26.7 --- --- 88.0 68.0 ---
P LARksE A R FHEE S ) mE BRID] 0 A ek e
2.4 /ﬁﬁvﬁz VR ERRIF AR ELERETEERGE BITARR T IEES R
imf""?ﬁb:‘-iﬂm A o
3R M ERBIF AP EZEREFEEIPE S MV LR EH R RE LB R S H
BB o

4, F it F]F (1F S 5 <40GHz)== 57|+ +4k SU3F 4 +ip|pEd 4% 5] o

5. F e F1F (35 5 5 >40GHz)=* AR F)F R 4 B TS 4 SR L HPIERE # TS o
6. iRl ¥ FE R +4.20dB/ -4.24 dB (30MHz = f<1GHz)

+4.10dB/ -4.10 dB (1GHz = f<18GHz)

+4.40dB/ -4.42 dB (18GHz=f=40GHz)
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452 H @ 2282 A

F £25F

PR R
452.1 1GHz ™
File: % pm_24G #AT Date: 2018/11/12 Temperature: 21C
Time: 7F = 08:15:49 Humidity: 63 %
800  dBuV/m
Limit1: —_—
70
60
50
40 —l
3 4 5 E
30 1
20
10
0.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Condition: NCC_LP0002_30-1000MHz Polarization: Horizontal
EUT: Distance: 3m
Model:
Test Mode:
Note: a(y)
No. Frequency Reading Detector Corrected Result Limit Margin
(MHz2) (dBuV/m) dB/m (dBuV/m) (dBuV/m) (dB)
1 262.8000 37.13 QP -6.07 31.06 46.00 -14.94
2 508.2100 34.85 QP -0.46 34.39 46.00 -11.61
3 608.1200 33.76 QP 0.58 34.34 46.00 -11.66
4 638.1900 34.86 QP 1.37 36.23 46.00 -9.77
5 750.7100 32.94 QP 3.19 36.13 46.00 -9.87
6 769.1400 32.50 QP 3.51 36.01 46.00 -9.99
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File: % pm_24G #48 Date: 2018/11/12 Temperature: 21°C
Time: % 08:20:27 Humidity: 63 %
800 dBuV/m
Limit1: —
70
60
50
40 -1—|>
4 5 5
|
30 / 2
20
10
0.0
30,000 127.00 224 00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Condition: NCC_LP0002_30-1000MHz Polarization: Vertical
EUT: Distance: 3m
Model:
Test Mode:
Note: a(y)
No. Frequency Reading Detector Corrected Result Limit Margin
(MHz) (dBuVv/m) dB/m (dBuVv/m) (dBuVv/m) (dB)
1 38.7300 45.62 QP -7.68 37.94 40.00 -2.06
2 262.8000 33.53 QP -6.07 27.46 46.00 -18.54
3 500.4500 35.31 QP -0.51 34.80 46.00 -11.20
4 638.1900 32.51 QP 1.37 33.88 46.00 -12.12
5 686.6900 31.80 QP 2.22 34.02 46.00 -11.98
6 760.4100 31.94 QP 3.35 35.29 46.00 -10.71
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Bl 3 B FE A +4.20dB/ -4.24 dB (30MHz = f<1GHz)

+4.10dB/ -4.10 dB (1GHz = f<18GHz)
+4.40dB/ -4.42 dB (18GHz=f=40GHz)

$12 F £25F
4.5.2.2 1GHz™ }
4.5.2.2.1 ¥ 1FH5% : 1 GHz~18 GHz
Y ! B ‘ R RN ] B s
15 547 BRBD e | | HFE WE s
R (dBuv/m) | 71+ | (dBuV) @3m | (dBuV/m) @3m -
(MHz) |H/V| Peak | AVG | m |(dB/m)| Peak | AVG| Peak | AVG | (dB)
1490.385 | H | 609 | -- | 3.0 |-10.8| 50.1 | -- 74.0 540 | -3.9
1490.385 | V 54.1 3.0 [-10.8| 433 74.0 54.0 -10.7
4.52.2.2 ¥ FH5% : 18 GHz~40 GHz
= CEN EETNG i (B
or | am | PEAE R e I peil
4y 2 B (dBuV/m) G (dBuV/m) (dBuV/m)
@3m @3m @3m
(MHz) | H/V | Peak | AVG | (dB) | Peak | AVG | Peak | AVG | (dB)
1. 40GHz~100GHz # J#”Lr;iia,,gmis,%«;;m xiﬁ?m', £ ¥ o
2. GBI ER P TA L 2 AL E T P~ 2
4.5.2.2.3 ¥ FH5% : 40 GHz~100 GHz
= RN TN i (B
Gor | am | PEAE R e L peil
4 2 B (dBuV/m) G (dBuV/m) (dBuV/m)
@3m @3m @3m
(MHz) | H/V | Peak | AVG | (dB) | Peak | AVG | Peak | AVG | (dB)
1. 40GHz~100GHz % R4 #7 A& 4 2 fe A fg 5F < 35 m f‘i; B@;a ER
2. GBI FERIP AL 2 RNy H A ]~ L
LEBFHFEE S 14197
2. “# ’%\WJ%'E’I&“&’fﬂ&rﬁ%lE"
3R R b B LA RBaEEER -
4. &
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4531 TR B 2 HHFRERES

BlEE P ¥ Nov. 12,2018

53

BEAE:21C

#13 F £ 25 F

DR P SR

S

HBIRE: 63%
I | R & ® 3 & @3m (dBuV/m) . L5 B 4] i @3m g 18
g | (worse)
I
kT o (dBuV/m) (dBuV/m) (dB)
(MHz) | %@ | Tiom | @@ [T | dB) | 46 |Tome| 46 |Toe| g6 |Toe
CHLow[ 74000 | 485 37.0 413 304 | 166 | 651 | 536 | 740 | 540 8.9 0.4
CHHigh| 24750 | 567 37.1 492 324 | 167 ] 734 | 538 740 | 54.0 0.6 0.2
TR R F R B e REBAZ LR o
2. BRPEF 2 5 2310 ~ 2400 MHzZ® 2483.5~2523.5 MHz » ¥ iedm S X 7 2 & < 3
(R
3. R * Brr R +4.20dB/ -4.24 dB (30MHz =f<1GHz)
+4.10dB/ -4.10 dB (1GHz = f<18GHz)
46 2% ¥ 2
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Horizontal

80.0 dBu¥/m
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Vertical

80.0 dBu¥/m

70
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30

20

10
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Horizontal

80.0 dBu¥/m
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hO
40 MWWWWWMW%WW
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10
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18000.00018600.00 19200.00 19800.00 2040000 2100000 21600.00 22200.00 22200.00 24000.00 MHz

Vertical

80.0 dBu¥/m
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A0 bt g bl e a0, i g g g Aty APt gl et
30
20

10

0.0
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Horizontal

80.0 dBu¥/m
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40 WWMMWNWWWWM
30
20
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0.0
24250.00025825.00 2740000 2897500 3055000 3212500 3370000 3527500 36850.00 40000.00 MHz

Vertical

80.0 dBu¥/m

70
60
50
40 WWWMNWW@WWW
30
20

10

0.0
24250.00025825.00 2740000 2897500 3065000 3212500 3370000 3527500  36850.00 40000.00 MHz
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Horizontal

80.0 dBuY

70
60
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40 WWWWWWMMMWWMWW
30
20

10

-10

-20.0
40000.00042000.00 44000.00 46000.00 4800000 50000.00 52000.00 54000.00 56000.00 60000.00 MHz

Vertical

80.0 dBuY

70
60
50
40 MWWWWWW
30
20

10

-10

-20.0
40000.00042000.00 44000.00 46000.00 4800000 50000.00 5200000 5400000 5600000 60000.00 MHz
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Horizontal
930.0 dBuV
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70

50

a0 WWWWMWWMWWW

40

30
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10

1]

-10.0
60000.00061500.00 63000.00 64500.00 6600000 6750000 6900000 70500.00 72000.00 75000.00 MHz

Vertical

90.0 dBuY

1]
70
60
B0 e A APt e At AP A A8 A A B b g b e et
40
30
20
10

1]

-10.0
60000.00061500.00 63000.00 64500.00 6600000 6750000 6900000 7050000 7200000 75000.00 MHz
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Horizontal
930.0 dBuV
80

70

50

EDWMWWWWMMVMWWMWW

40
30
20
10

1]

-10.0
75000.00077500.00 80000.00 82500.00 8500000 8750000 90000.00 92500.00 95000.00 100000.0MHz

Vertical

90.0 dBuY

a0
70
60
B et s Al o A P A i A s i g bt st T gl A0 B d o ot
40
30
20
10

1]

-10.0
75000.00077500.00 80000.00 82500.00 8500000 8750000 9000000 9250000 9500000 100000_04Hz
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6 1 fedf 5 2 BRI

6.1 i * %

BRI TN B AEE R g i P T BB EE3.10.2 2 R Ak 1 TP S R

J&s £ 24000 I 24250 MHz 4= B -

6.2 ¥ FH2 BEmRE

#23 F £25F

o N)) a

EUT Spectrum
Analvzer
63 ¥ ML ERKE
RE LA i ¥ 3 %
Spectrum Analyzer Agilent E4446A

B]3% ##: LZ-RF (Ver. ETC-3A2)

6.4 HEFFEF2LERES

PRI AREF D RR §

B3RP 2P Nov. 29, 2018 BEER: 25C
AP A M B 5 20dB sz bR SO 3 24000 &
2 fo

5] RRFAFEY ¥24T -

HREIRE: 60%

24250 MHZ%[‘%]F\ ; ngi%
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File: % pm_24G #15 Date: 2018/11/29 Temperature: 25C
Time: 1 = 10:01:06 Humidity: 60 %
106.0 dBuY
Limit1: —_—
96
86
76 &

66 A A
56 | |
>$

DN L M S
45
36
26
16
6.0
24142 58024147 58 2415258 2415758 2416258 2416758 2417258 2417758 2418258 24192 58 MHz
Condition: Horizontal
EUT: Sweep Time: 4.8ms Att.: 10dB
Model: RBW: 100 KHz VBW: 300 KHz
Test Mode:
Note: A
No. Frequency(MHz) Level(dBm)
1 24159.16270 51.91
2 24167.66270 74.59
3 24177.74600 53.78
No. AFrequency(MHz) ALevel(dB)
1 mk3-mkl 18.5833 1.87
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7T ERIZRE
RE LA W3 % | A % | MARBAR| RRAW |TARRIB
EMI Receiver R&S ESCI 13054423-001 | 01/19/2018 | 01/18/2019
Spectrum Analyzer | R&S FSU46 13040904-001 | 01/08/2018 |01/07/2019
Horn Antenna EMCO 3115 13059201-001 | 11/29/2017 | 11/28/2018
Horn Antenna EMCO 3116 13059202-001 | 11/23/2018 | 11/22/2019
PRE-Amplifier Agilent 8449B 13040709-001 | 01/04/2018 | 01/03/2019
PRE-Amplifier Agilent 8447D 13040715-002 | 04/23/2018 | 04/22/2019
BiLog Antenna ETC MCTD 2786B| BLB17F04016| 10/15/2018 | 10/14/2019
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