Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 4 discrete FH frequencies

® VDG pulased FYOSER *RBW 1 MHz Marker 1 [T1 1
21 Jul 03 1830 *VBW 10 MHz - 22.47 dBm
Ref -20 dBm Att S dB *SWT 2.5 8 23.988800000 GH=z

-20 3 Markgr 2 1Tz |1
~32.92 dbBm

I .z-/fminvm" %’T\ 43.993600000 GHz
v $GL
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2 R ﬂ /rFour discrete hop

curwr | . o —— frequencies ca.
\ —— «__ 300 MHz apart
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_ASS}M MW’{ W ! \\ \ Peakin 1MHz |
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“
/ \\ RMS in 1 MHz
| _es—p] M\.-l, 1ms integration
\v‘*\ﬂ_ﬁw time
Center 24 GHz 200 MHz/ Span 2 GHz

Comment A: 4-tone pulsed FH 50ns PW, 1MHz PRF,40 us tone PRF, 25%each
VBW 10MHz RBW 1MHz 250lpoints 2.5s8 ST, singlesS
Date: 21.JUL.2003 10:31:04
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 8 discrete FH frequencies

@ BVDO pulgsed FH SRR *RBW 1 MHz Marker 1 [T1 1
Glodul 03112y *VBW 10 MHz ~22.96 dBm
Ref -20 dBm Att 5 dB *SWT 2.5 8 23.783600000 GHz
-20 Markgr 2 T2 |1
-36.28 dBm
I " WMW 43.79360d000 cHe | T
T v|| I || I 1 ‘
' SOL
1 PK

_-30.
2 RN » _ /rEight discrete hop
e Y : — frequencies ca.
a ﬂ ﬂ P —LT———-—-**"’— «__ 120 MHz apart
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—
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| A Peak in 1 Msz
,j V\'\«m RMS in 1 MHz
- 65— AAAWY A 1ms integration
N“ \ time
o7 VA, P

Center 24 GHz 200 MHz/ Span 2 GHz

Comment A: B-tone pulsed FH 50ns PW, 1MHz PRF,40 us tone PRF,12.5%each
VBW 10MHz RBW 1MHz 250ipoints 2.58 Stime singleS
Date: 21.JUL.2003 11:27:11
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Pulse-modulated Carrier (50 ns PW, 1 MHz PRF): 8 discrete FH frequencies

® SVDG pulsed wp R "REW 100 kHz Marker 1 i1 i
2E .05 a2z Tieags *VBW 10 MHz “32.29 dmm
Ref -20 apny Att 5 gm *SWT 5 g 23.681600000 GHz
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 64 discrete FH frequencies

® VDG gulaed FH SEER *REW 1 MHz Marker 1 [T1 ]
P NN I B 0 T B SR *VBW 10 MH=z 22.832 4Bm
Ref -20 d4dBm AT 5 dB *SWT 2.5 8 23 .9800006000 GHz

-20 1 Markdr 2 (T2}

-25

R -
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A43.53040

348073 d
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Center 24 GHz

Comment A:

64-tone pulsed FH 50ns PW,

200 MHz/

1MHz PRF,2.621 ms total frametime

VBW 10MHz RBW 1MHz 2500points 2.58 Stime singlesS

Date: 21.JUL.2003 12:53:37
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 64 discrete FH frequencies

@ BVDG puiaed FILOSER *REW 1 MH=z Marier 2 [T2 ]
2%.gul 03 fwoan +*VBW 10 MHz 27.83 dEm
Ref -20 dBm Att 5 dB *SWT 15 ms 23.999534400 GHz
-20 Markgr z ?TZT}
1 -24.3% dBm
I 43, 299184400 FHe
SGY.
T -
L .3g
2 RM +
CLRWR | .
» = _
PRN Peak in 1 MHz
45 - —
-50 4 : p
r 1 RMS in 1 MHz
0.006 ms
--58 1 . integration time
Center 24 CHz 200 kHz/ Span 2 MHz

Comment A: 64-tone pulsed FH 50ns PW,

1MHz PRF,2.621 wme total frametime

VBW 10MHz REW 1MHz 2500points 15ms Sweeptime

Date: 21.JUL.2003 19:35:28
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 64 discrete FH frequencies

® SVDG pulsed FH OSER *REBW 1 MHz Marker 2 (T2 i
Z2i.Jul D3 o13:00 *VBW 10 MHz -39.84 dBm
Ref -20 dBm Att 5 dB *SWT 6.4 s 23.851206008 GHz
_20 f Mavker 1 T (]
1

-23.73 dBm

2
--25 W‘Hw Y 42.268906000 oz |EER

2 RM »
CLRWR |_

N % 1\

YT A

1 il
KM | ! || l

b ",

Peak in 1 MHZz

RMS in 1 MHz
¥ 2.621ms
N\, integration time
— A —\\\ per bucket
Center 24 GH=z 200 MHz/ Span 2 GHz

Comment A: &4-tone pulsed FH 50ns PW, iMHz PRF,2.621 ms total frametime
VBEW 10MHz RBW 1MHz 2500points 6.4s8 Stime singles
Date: 21.JUL.2003 13:00:41
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 64 discrete FH frequencies

@

SV puised FiL SRR

20 Jul B3 1302

*RBW 1 MH=z
*VBW 10 MHz

Marker 2 [T2 }

40 .18 dBm

Ref -20 dBm AcCL 5 dB *SWT 2% g 23.5512000300 GHz
_20 Markgr 1 {T1|]
1 ~23.80 4ABRm
| _oc f*wﬁ"""\/x"m’\h 43.968800000 Gl
- | e
--30
iy RMS integration time is
o35 ca. 4 times the frame
JE ] =] tvne
--40 " —" _=>max. ripple < 1dB
r»,rf”/_f—ﬂ”" PRN
—”””
—-45 H H
Peak in 1 MHz
\‘M\‘ RMS in 1 MHz
k\\,« 10ms integration
time
70 %'—-_-_-_-—-—\
Center 24 GHz 200 MHz/ Span 2 GHz

Comment A:

Date:

21.JUL.2003
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64-tone pulsed FH 50ns PW,
VEW 10MHz REW 1MHz 2500points 258 Stime singles

13:02:39

1MHz PRF,2.621 ms total frametime
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 64 discrete FH frequencies

® VI pulsed FHOSBER *REBW 1 MH=z Marker 1 IT1 1
27 0Tl 032 1388 *VBW 10 MHz -24 .05 dBm
Ref -20 dBm Att 5 dB “SWT 6.4 B 23.975200000 GHz
-20 HMarkdgr 2 iT2{]
1 -4J.25 dRm
| oc YT _.wv-"“\\ﬁ;v""z* pety 43.530400000 Hz
£aG1.
D -
—-30 l
2 RN Tone 16 and 32
CLRWR | ¢ have double stay
|\ time
’__/—_________-—-—"‘

L

TR
| |

—

Peak in 1 MHz

'
RMS in 1 MHz
A\ 2.621ms
\\\M integration time
-70 r\ -\

Center 24 GH=z 200 MH=zZ/ Span 2 GHz

Comment A: 64-tone pulsed FH 50ns PW, 1MHz PRF,2.621 mg total frametime
VBW 1O0MHz RBW 1MHz 2500points tone 16 and 32 2times
Date: 21.JUL.2003 13:58:23
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 64 discrete FH frequencies

® EVLO pulsed FH SRR *REBW 1 MH=z Marker 1 IT1 }
2L Tdul 03 G401 *VEW 10 MHz 24 .11 dBm
Ref -20 dBm Attt 5 dB “EWT 6.4 s 23.975200000 GHz
-20 Marqu 2 iTZ2 |}
1 -4d4.47 dBm
| _o¢ e & W N e, 43.%30404000 GHz
E.:E VW, l YY) wfdw BGL
-
-30

P s W I, sl HE e N

r [
2 RM ' ! Tone 16 and 32
cLrwm | J ] F,/-J have 4x stay time

» !
Mg s
Peak in 1 MHz
\ RMS in 1 MHz
Y\‘-L 2.621ms
integration time
70 i
Center 24 GHz 200 MHz/ Span 2 GHz

Comment. A: 64-tone pulsed FH 50ns PW, 1MHz PRF,2.621 ms total frametime
VBW 10MHz RBW 1MHz 2500points tone 16 and 32 4times
Date: 21.JUT,.2003 14:01:31
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Pulse-modulated carrier (50 ns PW, 1 MHz PRF): 64 discrete FH frequencies

® VDO pulged FH OSER * RBW 1 MHz Marker 1 [Tl ]
DLLJul B3 14:Q7 *VBW 10 MHz -24.09 dmm
Ref -20 dBm Att dB *“SWT 6.4 8 23.975200000 GHz
-20 Markdgr 2 [Tz (]
1 ~ad.33 dBm
L o¢ O N . oo T 43.530400000 ou. N
SGL
B - [ T , 1
|- - 30 i
2 Ry - [ ' Tone 16 and 32
CLRNR | have 8x stay time

70

g

Peakin 1 MHz

RMS in 1 MHz
2.621ms
integration time

My

Center 24 GHz

Comment A: é4-tone pulsed FH 50ns8 PW,

Date: 21.JUL.2003
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14:07:11

200 MHz/

Span 2 GHz

1MHz PRF,2.621 ms total frametime
VBW 10MHz RBW 1MHz 2500pcointe tone 16 and 32 8times
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Spectrum of a complete frame with 9 discrete hop frequencies

100 T i ‘[: E T ‘ . jr}ii I " [ T ‘1 T T
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X 1
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107+ g

Remark:
The overlapping of the 9
-3 i 4 e e .
10+ | individuel hop frequencies
is not enough to generate
jil a smooth peak or RMS
| { spectrum over the whole
I { l frame time period
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ATTACHMENT B

CETECOM ™ N

Member of RWTUV Group muv

ICT Services GmbH

Summary - Interference Study (SRR — RSM)

Customer: SARA (Short Range Automotive Radar frequency Allocation)
co DaimlerChrysler AG
EP/ER, HPC X912
Calwer Strafle
71059 Sindelfingen
Germany
Test laboratory: CETECOM ICT Services GmbH
RSC - Radio/Satellite Communications
Untertuerkheimer Str. 6-10
D-66117 Saarbruecken
Object: Investigation of the interference potential caused by Ultra-Wide-
band Short Range Radar detectors (UWB-SRR) intended for auto-
maotive applications to already used Radar Speed Meters (RSM) op-
erating in the 24 GHz frequency range.

Reference: Test Report No 2-3129-01-01/03

Statement: This summary consists of 3 pages including this cover page and
provides an aggregation of Report No 2-3129-01-01/03 from which
the details of the investigation performed can be seen.

Qe
Saarbriicken, 2003-05-22 mg

Place, date

accredited by DAR under Accreditation Certificate TTI-P-G 166/98-00:

CETECOM ICT Services GmbH  Untertusrkheimer Str. 6 - 10 D-66117 Saarbruecken




General

The SARA group (Short range Automotive Radar frequency Allocation)
commissioned CETECOM ICT Services GmbH as an independent and accredited
test house and notified certification body to execute an interference investigation.

In particular, the impact of Ultra-Wideband Short Range Radar detectors (UWB-SRR)
to Radar Speed Meters (RSM) used by the police and both operating in the 24 GHz
frequency range, was to examine.

Components

The following two RSM were involved in the interference investigation, further RSM
versions were requested but not made available.

-RSM 1: .

Cordless Falcon Hand-Held Radar, Serial No. FF 17577, Kustom Signals, Inc.
- RSM 2:

Muni Quip K-GP 2000 Hand-Held Radar, Serial No. 1514, Unipar Services Ltd

The used UWB-SRR represent all developed modulation types and give a realistic
mix of a potential interference situation.

- UWB-SRR module 1: Tyco Electronics M/A-Com, Inc.

- UWB-SRR module 2: Siemens VDO Automotive AG

- UWB-SRR module 3: Valeo Schalter & Sensoren GmbH
- UWB-SRR module 4: Delphi Automotive Systems

Test procedure

The test procedure is described in test report no 2-3129-01-01/03. Wherever
assumptions or simplifications were necessary, the corresponding conditions were
set to “worse case” for SRR and in favour of the RSM.

Conclusion of results considering UWB emissions

Based on the investigations performed, it seems quite unlikely that UWB-SRR
equipped cars will interfere the RSMs, operating in a similar way as the RSMs tested,
under real road conditions.

The worst-case measurement result achieved under reproducible laboratory condi-
tions had to be adopted by modelling to real road situations and the common use of
RSM.




This transformation was made on the basis of:

total power budget, considering uncorrelated interference sources
attenuation of E/M field (1/r%)

screening effects of cars driving in line

high directivity of RSM antenna

practical road scenarios

100% of cars UWB-SRR equipped

The modelling of different road scenarios resulted in a worst case margin of 11 dB,
even though the following details were considered:

- 6 lane situation

- low traffic speed (for short car-to-car distances)
maximum car density in the RSM detection beam
192 UWB-SRR modules involved
RSM positioning in the middie of the dual carriageway.

For better clarification of this margin, the 11 dB could be understood as 2255
additional cars in 100 m distance within the beam of the RSM. It is self evident that
this case with such enormous number of cars could never occur, even if the cars
would be distributed on other distances. The consideration of longer distances (300-
1000m) would also not gain worse results, because of a kind of saturation effect,
caused by increase of screening effects and field attenuation. This example shows
that there is no realistic way to exhaust the remaining margin.

Conclusion of results considering Doppler CW radar functionality

Beside the above-mentioned tests, some immunity testing using a synthetically
generated CW signal was done to reflect the Doppler CW radar functionality. 1

These results show also high immunity of the RSMs, and interference threshold can
be reached only when the operation frequencies of Doppler radar and RSM are very
close to each other (less than 1 MHz) and the Doppler radar unit positioned very
close to the RSM and within the RSM’s main beam. However, such constellation
seems to be rather unlikely in real terms, and the interference potential by that option
can be assessed as quite marginal.

! This was done because the supplied SRR modules were not equipped with Doppler functionality.
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