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RADIO TEST REPORT
No. 606445R1

EQUIPMENT UNDER TEST

Equipment: Container Security Device

Type / model: CG-CSD03

Manufacturer: l.ow volume High volume
AB Distatic GE Security, Tualatin
Gotlundagatan 2-4 12345 3W Leveton Drive
Bandhagen S-124 71 Tualatin, OR 97062-6001
Sweden USA

Tested by request of: GE CommerceGuard AB

SUMMARY

The equipment complies with the requirements of the following standards:

FCC, Part 15, Subpart B {2005) and Subpart C (2005},
RSS-210, Issue 6 (September 2005); RSS-Gen, Issue 1 (September 2005).

Industry Canada listed test facility No. 1C 3481
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The EUT has been tested by request of

Company:

Name of contact:

GE CommerceCGuard AB

Gustavslundsvagen 151A

S-167 51 Bromma, Sweden
Contact: Ola Myrin, Project Manager
Telephone: +46 (709) 2221 85

E Mail: ola.myrin@allset.se

2. EQUIPMENT UNDER TEST (EUT)

2.1 Identification of the EUT according to the manufacturer/client declaration

Equipment:
Type/Model:
Brand name:

Manufacturer (low volume):

Manufacturer (high volume);

Rating/Supplying voltage:
Rating RF output power:
Antenna gain:

External antenna connector:

Operating temperature range:

Freguency range:
Number of channels:
Modulation characteristics:

Stand by mode supported:

Container Security Device
CG-CSD03

CommerceGuard Container Security Device

AB Distatic
Gotlundagatan 2-4
Bandhagen S-124 71
Sweden

GE Security, Tualatin
12345 SW Leveton Drive
Tualatin, OR 97062-6001
USA

3,8 V lithium battery

4 dBm

0 dBi

No

-20 to +70 °C

2400 - 2483,5 MHz

1 channel at 2440 MHz
OFDM

Yes




2.2 Additional hardware information about the EUT
The EUT consists of the following units:

Unit Type and version Serial number on label
information on label

CG-CSD03  TST 10035/1P1ARev. 1 1000111
CG-CSD03  TST 10035/1P1ARev. 1 000361@1111

2.3 Additional software information about the EUT
During the tests the EUT supported the following software:

Software Version Comment
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Used for

Radiated measurements
Conducted measurementis

CD3 _PCBTEST R1A Test software for regulatory tesfing

2.4 Peripheral equipment

Peripheral equipment is defined as equipment needed for correct operation of the EUT during the
tests, but not included as a part of the testing and evaluation of the EUT.

Equipment Manufacturer / Type Serial number

No peripheral equipment needed

2.5 Modifications during the test

One unit was modified with an antenna connector (type SMA) for conducted measurements.

No other modifications have been made during the tests
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3. TEST SPECIFICATIONS

3.1 Standards

FCC 47 CFR part 15 (2005) Subpart B — Unintentional radiators

FCC 47 CFR part 15 (2005) Subpart C ~ Intentional Radiators; §15.247 Operation within the
bands 902-928 MHz, 2400 — 2483.5 MHz and 5725 — 5850 MHz.

Measurements methods according to ANSI C63.4-2003

RSS-210, Issue 6 (September 2005): Low Power Licence-Exempt Radiocommunication Devices
{(All Frequency Bands): Category | Equipment.

RSS-Gen, Issue 1 (September 2005): General Requirements and Information for the Certification
of Radiocommunication Equipment.
3.2 Additions, deviations and exclusions from standards

No additions, deviations or exclusions have been made from standards.

3.3 Test set-up

Measurement set-ups for the test of conducted disturbance voltage in the frequency range 0,15-
30 MHz and out-of-band spurious emissions test are described in corresponding sections. During
other tests the EUT was connected to the spectrum analyser by cable.

3.4 Operating environment

If not additionally specified, the tests were performed under the following environmental
conditions:

Air temperature: 20-26 °C
Relative humidity: 30-60 %




Test report no. 606445R1

Page 6 {23)
4, TEST SUMMARY
The results in this report apply only to the sample tested.
roforence | - referone. | Tt Result | Note
15.247(b) | AB.4(2) Peak output power PASS 1
15.247(a) | A8.1(1) 6 dB Bandwidth PASS 1
15.247(a) | A8.1(2) Carrier frequency separation NA 1
15.247(a) | A8.1(4) Number of hopping frequencies (channels) NA 1
15.247(a) AS.1 (4) Time of occupancy (dwell time) NA 1
15.247 AB.1 Band edge compliance PASS 1
15.247{(e) |AB.2 Power spectral density PASS 1
15.247(d) | 2.7, A2.9(1), A8.5 |Out of band spurious emissions, radiated PASS 1
15.247(d) (2.7, A8B.5 Out of band spuricus emissions, conducted PASS 1
158 6 (a){Table1) Qut of band spurious emissions, radiated PASS 2
15B 7.2.2 (Table 2) Conducted emission at AC port NA 2

NA = Not Applicable

Notes:

1. Industry Canada reference: R8S-210, Issue 6 (September 2005)

2. Industry Canada reference: RSS-Gen, Issue 1 (September 2005)
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5. PEAK OUTPUT POWER
5.1 Test protocol

Date of test: 2006-06-22
EUT mode of operation: TX

The peak output power was measured at the antenna port on the unit modified with an SMA-
cohnector.

Spectrum analyzer settings:

Span: 25 MHz
RBW: 3 MHz
VBW: 3 MHz
Sweep time: Auto
Detector: Peak
Trace: Max Hold

Channel Peak Qutput Limit value
Power
(MHz) (dBm) (dBm)
2440 4,0 <30

Measurement results are corrected for attenuations in the set-up.
Example calculation:

Peak output power [dBm] = Analyser reading [dBm] + cable loss [dB] + attenuator loss [dB]
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5.2 MPE calculations
Directives

OET Bulletin €5, supplement C
RSS 102 (Issue 2}, November 2005

Calculations
EIRP = Peak Power fo the Antenna port [dBm] + Maximum Antenna gain [dBi]
EIRP =4,0 dBm + 0 dBi =-4 dBm =2,5 mW

The product has a duty cycle (dc) of less than 40 % according to the manufacturer. The manual
recommends that the operator is not closer than (r) 20 cm fo the transmitter’s antenna.

A worst case calculation is as follows:

_ 4 dex EIRP
Ax %y’

S (Power density with 100 % reflection)

S=4x04x25/(4xnx20%)= 0,0008 mW/cm®

Reference level limit according to OET Bulletin 65, supplement C and RSS 102 for power density
at 2400 MHz is 1 mW/cm?.

Considering the calculations above it is determined that the requirements according to the
referred directive are fulfilled without further testing.




6. 6 dB BANDWIDTH

6.1 Test protocol

Date of test: 2006-06-21

EUT mode of operation: TX.
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The 6dB bandwidth was measured at the antenna port on the unit modified with an SMA-

connector,

Spectrum analyzer settings:

Span: 25 MHz
RBW: 30 kHz
VBW: 30 kHz
Sweep time: Auto
Detector: Peak
Trace: Max Hold

Plot:

2
REF Z22.8

B9:18:47 JUN 21, 2886

MKR Z.44824 GHz

PEAK

dEn ATTEN 18 dBE

-4.22 dBm

Harker Trace Type

Fregq / Time

Amplitude

1: ¢AY Freq 2484 .18 MHz -9.268 dBn

2: (A} Freq 2448 .24 MH=z -4.22 dBm

8: CAY Freq 2447 .80 lHz -9.26 dBEn

4% Inactive
CENTER Z2.44838 GHz SFAN 25.08 HHz

#RES BW 36 kHz $YBY 539 kHz SWP 82.3 meec RL

Channel 6 dB Bandwidth Limit value
{MHz) {MHz) {(MHZz)
2440 13,1 >0,5
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7. BAND EDGE COMPLIANCE (CONDUCTED MEASUREMENT)
7.1 Test protocol

Date of test: 2006-08-22

EUT mode of operation: TX.

The band edge compliance was measured at the anienna port cn the unit modified with an SMA-
connector.

Sweep with peak detector measuring the highest emission in the TX band.

1B:15:26 JUN 22, 288§
MKR Z.44B15 GHz
REF 158.8 dEpY#ATTEN 418 dB 182 .72 dEpV
FERAK ; - . ; ; ; . ;
LOB : : : : : : : : :
ia ......... :....-...-: ......... : ......... : ......... FRLLEEEIEN . ......... . ......... : ......... ' .........
dB/ : . . . . . - : .
L =T | O S U O SO O S SO T S
23.8 | MARKER
dB 2.44315 EHZ ------------------------------------------
‘Apz .72 dBpY

MAa SB
SC O FC e I e B e A e
CoRR WY
CENTER 2.44B86 S5Hz SPAN BB.BG HMHz

#RES BN 188 kH=z #VEW 3608 kHz SWP 26.8 msec RL

Sweep with peak detector measuring emissions below the TX band (limit line is 20dB below the
highest emission in the TX band)
18:22:42 JUN 22, 2006

o MKR 2.486888 GHz

REF 158.8 dEpVEATTEN 18 dB 65 .86 dBEpY

PEAK - — : ; - - -

LOG : : : : : : : : :

A [ereasnees Draeaieens IEERTIRITR JSETTIRIE STITOR T R TIR e SRR SEITPITIY
‘j . - . . . . . . .

OFFS8T|,........ LT S S S DS O O SO SRS

223.8 | NARKER

dB 2,48888 GHz

a5 E5.56 dBuY

B GHz SPAN 56.60 MHz
BB kHz #UBW 208 kHz SHUF 24.8 msec kL
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Sweep with peak detector measuring emissions above the TX band (limit line is 20dB below the
highest emission in the TX band)
16:24:25 JUN 22, 2886

MKR 2.48358 GHz

REF 188.8 dBpW#aATTEN 18 dB 63.42 dBpY

3.8 | MARKER
2,488568 GHz

CENTER 2.485568 GH=z SPAN 88.88 MHz
#RES BHW 188 kH= #YBW 368 kHz SWP 24.8 msec RT

The measurements of radiated spurious emission (section 9) showed that the highest emission in
the restricted band 2310-2390 MHz was well below the requirements in 476CFR §15.209.
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8. POWER SPECTRAL DENSITY
8.1 Test protocol

Date of test: 2006-08-21

EUT mode of operation: TX.

The power spectral density was measured at the antenna port on the unit modified with an SMA-
connector.

Spectrum analyzer settings:

Span: 60 MHz
RBW: 3 kHz
VBW: 10 kHz
Sweep time: Auto
Detector: Peak
Trace: Max Hold

Plot
23dB reference level offset fo compensate for attenuations in the measurement seéfup

B9:12:17 JUN 241, 208E
e MKR 2.448415 GH=
REF 22.8 dBm ATTEN 18 dE ~4,37 dBn
FEAK ; ; - : - ; :
LOG : : : : : : : : :
ia ......... :..: ......... : ......... [RRAERRREE R EEEE : ......... : ......... : --------- : ---------
dB/ . . . . : . - . .
D G T e e e e e e
22.9 | RES EBW . :
9B 8.8 kH= S TPU ST SIN ST SO
................................ LA TUIEE SR LI A v

M#& SB :
SC POt L L N L W LY LN, Al

CORR X o
CENTER 2.44838 GHz SPAN 5@.88 MHz

$RES BW 2.8 kH=z $YBKW 18 kHz SWF 28.8 seo RL
Channel Peak Power Spectral Limit value
Density
(MHz) (dBm) {(dBm)
2440 4.4 <8

Measurement results are corrected for attenuations in the set-up configuration.
Example calculation:

Peak output power [dBm] = Analyser reading [dBm] + cable loss [dB] + attenuator loss [dB]
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9. RADIATED SPURIOUS EMISSIONS
9.1 Measurement uncertainty

Radiated disturbance electric field intensity, 30 - 1000 MHz: +4,6dB
Radiated disturbance electric field intensity, 1000 — 18000 MHz:+ 6,0 dB

The measurement uncertainty describes the overall uncertainty of the given measured value
during operation of the EUT.

Measurement uncertainty is calculated in accordance with EA-4/02-1997.
The measurement uncertainty is given with a confidence of 95%.

9.2 Test equipment

Equipment Manufacturer Type SEMKO No.
Test site: Semi-anechoic shislded chamber, 10x 20x 8,5 m (W x L x H) 30300
Software: Rohde & Schwarz ES-K1, V1.71

Measurement receiver: Rohde & Schwarz ESAI 2973/2974
Antenna amplifier: SEMKO 7992/7993
Antenna, bilog: Chase CBL6111A 971

Test site: Bluefooth anechoic shielded chamber, 3,7 x7,0x 24 m (W x L x H) 12285

Software: Rohde & Schwarz ES-K1, V1.70

Signal analyser: Rohde & Schwarz FSIQ 40 40023
Preamplifier: MITEQ AFSB/AFS44 12335
Antennas:

Double Ridge Guide Horn: EMCOC 3115 4936
Hormn antenna: EMCO 3160-08 30092
Horn antenna: EMCO 3160-09 30101
Band rejection filter K&L B6N45-2450/T 100-0/0 12389

Transformer Tufvassons AFM-1500 30317
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9.3 Measurement set-up
Test site: Semi-anechoic shielded chamber (30 — 1000 MHz)

The radiated disturbance electric field intensity was measured in a semi-anechoic chamber at a
distance of 10 m and the EUT was placed on a non-metallic table, 0,8 m above the reference
ground plane. The specified test mode was enabled. Test set-up photos are given below.,

An overview sweep with peak detection cf the electric field intensity was performed with the
measurement receiver in max-hold and with the antenna placed 1,5 m, 2,5 m and 3,5 m above
the floor. The polarisation was horizontal and vertical. The measurements were repeated with the
EUT rotated in 80-degree steps.

At the frequencies where high disturbance levels were found a search for max disturbance level
was performed. With the EUT and antenna in the worst-case configuration new measurements
with quasi-peak detector were carried out,

Test set-up photos:




i
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Test site: Bluetooth anechoic shielded chamber (1 — 26 GHz)

In the Bluetooth anechoic chamber the EUT was placed on a non-metallic table, 1,4 m above the
floor. The radiated disturbance electric field intensity was measured at a distance of 3 m. The
specified test mode was enabled.

An overview sweep with peak detection of the electric field intensity was performed with the
spectrum analyser in max-hold and with the antenna height adjusted at the level of the EUT
center (placed 1,4 m above the floor). The polarisation was horizontal and vertical. The
measurements were repeated with the EUT rotated in 90-degree steps.

At the freguencies where high disturbance levels were found & search for max disturbance level
was performed. With the EUT and antenna in the worst-case configuration new measurements
with peak and average detectors were carried out.

Test set-up photos:




9.4 Test protocol

Semi-anechoic shielded chamber

Date of test; 2008-05-17

30 — 1000 MHz, max peak at a distance of 10 m in TX mode
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Level [dBuW m ]

40 |

30

20

10 |- d
e,

]

-10

100M 200M S00M

Frequency [ Hz)

30M S50M 7O0M

500M

700OM 1G

x MES N<BOSCS517-1_red
MES NBOSCS17-1_pre
LIM FOC 15. 247 AY 10m

FOC CassB, feld strength

30 — 1000 MHz, max peak at a distance of 10 m in RX mode

Level [ dBMW m ]

B T e T
E
40 Lot | |
340
20 | o
"
o 30mM S0M 70M 100M 200M 300M S00M T00M 1G
Frequency [ |'iZ]
x MES MNBOESS517-2_red
MES MNEBEOS0517-2_pre
LI M FOZ ChssA F Q F AV FOC CassA, fed strength




Bluetooth anechoic shielded chamber

Date of test: 2006-05-18

1000 —~ 13000 MHz, max peak at a distance of 3 m in TX mode
Carrier is attenuated by band rejection filter K&L 6N45-2450/T 100-0/0
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Level [ dBJIVW/ m ]

80

T R R oS

1G 26 3G 4G aG 868G 7G 103G
Frequency [Hez]

13G

N<B0O60517-3_red
NKBOEO517-2_pre
FOC, Part 15 Awv

L3

FCC, Part 15 - Average Linli

creEg
ggpn

FOC, Part 15 Pk FOC, Part 158 - Peak Lmti

13 — 18 GHz, max peak at a distance of 3 m in TX mode

lLeve!l [dBuV/ m ]

50

40

36 135 14G 158G 166G 17G

Frequency [Hz)

18G

— M ES N<B0OB0508-2_pre
—_—Lli M FCC, Part 15 Av
—LIM FCC, Part 15 Pk

FCOC, Part 15 - Average Lini
FOC, Part 15 - Peak Lint




18 — 26 GHz, max peak at a

distance of 3 min TX mode
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Level [dBuV/ M ]

B R

2o I T I

B0 |-

40 -
as L
18G 189G 206G 21G 22G 236G 246G 25G 268G
Fregquency [ Hz]
— M ES NKB060518-3_pre
—— | M FCC, Part 15 Av FCC, Part 15 - Average Lmi
a———tllM FOC, Part 15 Pk FCC, Part 15 - Peak Limt

1000 — 13000 MHz, max peak at a distance of 3 m in the RX mode

Level [dBuV/ M ]

1G 2G

3G 4G 5G 868G 7G
Frequency [ Hz]

10E 113G

x M ES NKBOGO518-1_red

— MES NKBOG0518-1_pre
LI M FCC, Part 15 Av B

FOCS, Part 15 - Average Lmi
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Data summary (TX mode)

Field strength of spurious emissions

Frequency RBW Measured Limit Note
level
Peak QP/AV Peak QP/AV
[MHz] [kHZ] | [dB(uv/m)] | [dB(uv/im)] | [dB(u\V/im)] | [dB(u\V/im)]
30-88 120 <20 - - 28,5 10 m distance,
noise floor
88— 216 120 <20 - - 33 10 m distance,
noise floor
400,9 120 35,2 - - 35,6 10 m distance
960 — 1000 120 <30 - - 43,5 10 m distance,
noise floor
23485 1000 55,9 32,7 74 hH4 3 m distance,

highest emission
near band edge

2678,4 1000 56,0 38,6 74 54 3 m distance

3903,8 1000 534 41,7* 74 54 3 m distance

4152.8 1000 494 46,3% 74 b4 3 m distance

4881.,0 1000 62,2 47 .6* 74 54 3 m distance

13000 - 18000 1000 <48 - 74 54 3 m distance,
noise floor

18000 — 26000 | 1000 < 52 - 74 54 3 m distance,
noise floor

* Theses average readings have been corrected with the dutycycle correction factor of -8.2dB
(see calculations in section 9.5) -

Data summary (RX mode)

Field strength of spurious emissions

Frequency RBW Measured Limit* Note
level
Peak QP/AV Peak QP/AV
[MHZ] [kHz] | [dB{pv/m)] | [dB{(pV/m)] | [dB{(uV/m)] | [dB{uV/m)]
30-88 120 <20 - - 39,1 10 m distance,
noise floor
88-216 120 <20 - - 43,5 10 m distance,
noise floor
400,9 120 34,1 - - 46,4 10 m distance
960 — 1000 120 <30 - - 49,5 10 m distance,
noise floor
1000 — 13000 | 1000 < 49 80 60 3 m distance,
noise floor

* Thetlimit is for Class A equipment.

The limit at 10 m test distance was calculated using an inverse linear extrapolation factor 20
dB/decade.

Example calculation:

Measured level [dBpv/m] = Analyser reading [dBpV] + cable loss [dB] — preampilifier gain [dB] +
antenna factor [1/m)]
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9.5 Duty cycle calculations

The EUT antenna output port was connected {o the input of the spectrum analyzer. The analyzer
center frequency was sef to EUT RF channel carrier. The SWEEP function on the analyzer was
set to ZERQ SPAN. The transmitter ON time was determined from the resultant time-amplitude
display:

15:48:57 JUL 1@, za8e

REF .8 dBm ATTEN 18 dB
PEAK : . . :
LOB

18
dB/

WA SE

CORRU VIR U bl b3l bl bl TR bl bind MR VLl T4
CENTER 2.448060 GHz S5PAN @ Hz
RES BW 2.8 MH=z YEW 1 MH=z $SHP 1B8 msec RL

Counting the ON and OFF samples in this sweep gives a 39,15 % duty cycle.

This gives a correction factor of 20 * logy ( 0,3915 ) dB =-8,2 dB
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10. CONDUCTED SPURIOUS EMISSIONS AT ANTENNA PORT

10.1 Measurement uncertainty

Measurement uncertainty for conducted disturbances at the antenna port: * 3,6 dB

The measurement uncertainty describes the overall uncertainty of the given measured value
during operation of the EUT. Measurement uncertainty is calculated in accordance with EA-4/02-
1997. The uncertainty is given with a level of confidence of approximately 85% (k=2}.

10.2 Test protocol

Date of test; 2006-07-10

Strength of conducted spurious emissions
Frequency RBW Measured peak level Limit* Note
[MHz] [kHZ] [¢Bm] [dBm}
30- 500 100 <-75 -38,4
500 - 1000 100 <-80 -38,4
1000 - 2000 100 <-76 -38,4
2000 - 2400 100 <-55 -38,4
2483,5-2700 100 <-56 -38.4
2700 - 5000 100 <-53 -38,4
5000 - 10000 100 <-73 -38,4 Noise floor
10000 - 15000 | 100 <-71 -38.4 Noise floor
15000 - 20000 | 100 <-66 -38,4 Noise floor
20000 - 25000 | 100 < -85 -38,4 Noise floor

* Measured level of emission in the operating frequency band is equal to -18,4 dBm.

Limit: In any 100 kHz bandwidth outside the operating frequency band (2400 — 2483,5 MHz), the
radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power.

Example calculation:

Measured level [dBm] = Analyser reading [dBm]
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APPENDIX | - PHOTOS OF THE EUT

EUT, front side

EUT, back side

i

EUT, identification photo

 CommerceGuard ™

Container Security Device
TST 10035/1P1ARev. 1
1000111 Recime X

PROTOTYPE: not for sale

| 2006-5-10
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Unit modified with antenna connector, front side




