Untertiirkheimer Strale 6-10 . D-66117 Saarbriicken Phone: +49 (0) 681-598-0  Fax: -9075
RSC-Laboratory

CETECOM ICT Services GmbH CETECOM
Wm‘.‘

Deutscher
Akkreditierungs

Rat

Accredited testing-laboratory
DAR registration number: DGA-PL-176/94-D1

Federal Motor Transport Authority (KBA)
DAR registration number: KBA-P 00070-97

Recognized by the Federal Communications Commission
Anechoic chamber registration no.: 90462 (FCC)
Anechoic chamber registration no.: 3462C-1 (I1C)

Certification ID: DE 0001
Accreditation ID: DE 0002

Accredited Bluetooth® Test Facility (BQTF)

The Bluetooth word mark and logos are owned by the Bluetooth SIG,
Inc. and any use of such marks by Cetecom ICT is under license

Test report no. ¢ 1-2029-02-05/10

Type identification : SB100

Applicant : E-Senza Technologies GmbH
FCCID : YBSSB100

Test standards : 47 CFR Part 15

2010-06-02 Page 1 of 54



CETECOM ICT Services GmbH CETECOM
Wm‘.‘

Test report no.: 1-2029-02-05/10

Table of contents

1  General information...cociiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiei ittt titeteetattteteetateneenees 3
Lol INOEES oeiieiiieeeeitie e et ee ettt e e ettt e e ettt eesaaeeeeseseee e nsseeeasssaeeassseaeasssseesasssaeessssaeaeassseeeanssaeeanssseeennsseeeanssaeensssseeennsseeennes 3
1.2 TeStNZ LADOTALOTY ....ceitiiiiiiiiieeiie ettt ettt ettt et ettt bt e sabe e bt e e sate e bt e e bteesbb e e sabeebbeesabeenbteesabeenneeesaseebeeas 4
1.3 Details Of @PPIICANT ...cc.viiiiiiiiiieiie ettt ettt e bt e sttt e bt e e bt e e bt e e s abe e bt e e sabeesbteesabeensaeesaneenaeeas 4
1.4 APPLCAION AELAILS ..ouveiuiiiiiiiiiieiieeitetteeee ettt et ettt st s bt e s bt et e et eabeebaesb e e be e bt e beenaesaees 4

B N 38 Y B I 5

3 Technical testS ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiieiiittiitetiisttiestcssscsestcsssccssscsssscsnssennscnns 6
3.1 Details Of MANUTACTUIET .....coueiiiiiiiiiieiieieete ettt ettt bt s b e b e b e e bt st saeesbeesbee bt e bt entesanenbeens 6

3.1.1 TIESE TEEIMI. .ttt ettt et ettt e h e bt e s bt et eat e ea bt eb e e e bt e b e e e et eat e sbeenbe e bt et e bt e sbnenbeen 6
3.1.2 EUT Operating MOGES........cccueoiiriiriieiieiieiteeit ettt et et sttt e ettt e e e s e e e st esnesanesaeesaeesseesneeaneeanesnnens 7
3.13 Extreme conditions teStiNg VALUES .........cc.eeviiriiiieiiiiiieie ettt s 7

4 Summary of Measurement Results and list of all performed test cases.......cceeevvvnviinnnenn. 8

5 RF measurement teStilmg ..cciiiiieiiuiiiiiiiiiiiiiiiiiiiiiiieiiiiiieiietiieietietieieieciatietcsecsscesccsscsscencns 9
5.1 DeSCription Of EST SEI-UP....c..eeouiriiriieiieiietieteeteeie ettt et ettt e bt ettt e et e s s e e s heeaseeneeanesenesaeesaeesseenseennesanenanens 9

5.1.1 Radiated MEASUTCINICIILS ........iieiiiiieiiiieeesiieeeeeieeeertteeestreeeeereeesssseeeesssseeessssaeeasseaeasssseessssseeesssseeensssseennnnnes 9

5.1.2 CoNAUCTEA MEASUIEINEIILS .....c..veeutettetteteeteeteeteettesatesteenteesteeateettesbaesbeenbeesbeesbeeaaessaesbeesbeenbeenteenseessessaenseens 9
5.2 Referenced QOCUMEIILS ...c..covuiitiiiiiiiiiiietteteete ettt ettt et ettt s b et e bt e st e eatesb s e bt e b e e bt esaeeaaesaeesbeenbeenaeenee 10
5.3 Additional COMIMENLS .....c.eeruiiiiiiiiieitierieet ettt ettt ettt s hte bt e bt et eat e ebteebse s bt e beenbeembeeaaesaeesbeenbeenseenee 10
54 ADENNGA ZAIN ..eoutiiiiiitieitieieete ettt ettt ettt ea e sb e bt e bt et e e st e at e sht e s bt e bt et ea bt eht e e bt e bt e bt e bt e bt et satesbeenbee et enee 12
5.5  Carrier frequency separation §15.247(2)(1) ..ccueeuerierieniiriieieee ettt st e 14
5.6  Number of hopping channels §15.247(2) (1) ccveeueriirieniiieeeeete ettt st 15
5.7  Time of occupancy (dwell time) §15.247(a)(1)(1)uveerrrreerrrerrireerieeiieerte ettt ettt ettt e s esaee e 16
5.8  Power Spectral density (Hybrid system in Inquiry mode/Page scan) §15.247(€) ......cocveveevreevuinccnicnicneennenn. 18
5.9  Spectrum Bandwidth of a FHSS System / 20dB Bandwidth §15.247(2)(1)...cccceiviiiniiiniiiieiieeieeeeeeeee 19
5.10 Maximum output power (conducted) § 15.247 (D) (1) .eecueeriiiriiiiieeieeteete ettt 21
5.11 Max. peak output power (radiated) § 15.247 (B)(1) coueeeoueiiiieeiieiieeeeeteee ettt 23
5.12 Band-edge compliance of conducted emissions §15.247 (d) ..c..oovereenerreiieiienieeeeeeeeeeseeeee e 25
5.13 Band-edge compliance of radiated emissions §15.205 ......cocueiiiriiiiiniiniiiciteneeeeeeeeee e 28
5.14 Spurious Emissions - conducted (Transmitter) § 15.247 (C) (1) vueevveeviirienienieniieeie et 32
5.15 Spurious Emissions > 30 MHz- radiated (Transmitter) § 15.247 (C)(1)..uerverieniininniiiiiiineeneeiceieeeeeene 34
5.16 Spurious Emissions < 30 MHz - Transmitter radiated § 15.209 ......cccccoouiriiniiniininniiiinieeeneeeeeeeeeieene 44
5.17 Conducted Emissions <30 MHZ § 15.107/207 .....cooouueeeiiieieeeieeeee ettt e et e e e eeeaareeae e 45

6 Test equipment and ancillaries used for tesStS....cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieineiienienns 46

7 Photographs of the Test Set-UP..ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieiittiestetstsestssestosasssessssnsses 48

8 Photographs of the EUT .ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiestctastsestssestossssssssssnsssnsonns 50

2010-06-02 Page 2 of 54



CETECOM ICT Services GmbH CETECOM
Wm‘.‘

Test report no.: 1-2029-02-05/10

1 General information

1.1 Notes

The test results of this test report relate exclusively to the test item specified in 3.1.1. The CETECOM ICT Services
GmbH does not assume responsibility for any conclusions and generalisations drawn from the test results with regard to
other specimens or samples of the type of the equipment represented by the test item. The test report may only be
reproduced or published in full. Reproduction or publication of extracts from the report requires the prior written

approval of the CETECOM ICT Services GmbH.

This test report is electronically signed and valid without handwriting signature. For verification of the electronical
signatures, the public keys can be requested at the testing laboratory.

Test laboratory manager:

2010-06-02 Meheza Kpelou Walla

cn=Meheza Walla, o=CETECOM ICT, ou=WAL-100601,
email=meheza.walla@ict.cetecom.de, c=DE
2010.06.16 10:22:18 +02'00'

Date Name

Technical responsibility for area of testing:

Signature

cn=Jakob Reschke, o=CETECOM ICT Services GmbH,
ou=RES-100323, email=Jakob.Reschke@ict.cetecom.de, c=DE
2010.06.16 10:31:39 +02'00'

2010-06-02 Jakob Reschke
Date Name Signature
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1.2 Testing laboratory

CETECOM ICT Services GmbH

Untertiirkheimer Strafie 6 - 10
66117 Saarbriicken

Germany

Phone: +49681598-0

Fax: +49 681 5 98 - 9075
e-mail: info@ICT.cetecom.de
Internet: http://www.cetecom-ict.de

State of accreditation: = The test laboratory (area of testing) is accredited according to

DIN EN ISO/IEC 17025

DAR registration number: DGA-PL-176/94-D1

Accredited by: Federal Motor Transport Authority (KBA)
DAR registration number: KBA-P 00070-97

Testing location, if different from CETECOM ICT Services GmbH:

Name
Street
Town
Country :
Phone

Fax

1.3 Details of applicant

Name: E-Senza Technologies GmbH
Street: Biicklestrasse 82b

Town: 78467 Konstanz

Country: Germany

Telephone: +49 (0) 7531 36599-10

Fax: +49 7531 36599 -29

Contact: Johannes Bleuel

E-mail: Johannes.Bleuel @e-senza.de
Telephone: +49 7531 36599 -22

1.4 Application details

Date of receipt of order: 2010-04-19
Date of receipt of test item: 2010-04-21

Date of start test: 2010-04-21

Date of end test 2010-06-02

Persons(s) who have been

present during the test: -/-
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2 Test standard/s

47 CFR Part 15 2009-10 Title 47 of the Code of Federal Regulations; Chapter I-
Federal Communications Commission
subchapter A - general, Part 15-Radio frequency devices

2010-06-02 Page 5 of 54



CETECOM ICT Services GmbH
Test report no.: 1-2029-02-05/10

CETECOM"

3 Technical tests
3.1 Details of manufacturer
Name: E-Senza Technologies GmbH

Street: Biicklestrasse 82b
Town: 78467 Konstanz
Country: Germany

3.1.1 Test item

Kind of test item

2.4 GHz radio module with hopping system

Type identification SB100

S/N serial number -/-

HW hardware status -/-

SW software status -/-

Frequency Band [MHz] ISM 2.400 - 2.483,5
Type of Modulation GFSK

Number of channels 16

Antenna

4 external rod antennas (for more information, please take a look at
the sub clause 8 — Photos of the EUT)

Power Supply

2*1.5 V DC Lithium battery or MW3N06GS switching power supply

Temperature Range

-20 °C to +55 °C

Max. power radiated:

+5.60 dBm (with antenna A)

Max. power conducted: +0.66 dBm
FCCID: YBSSB100
2010-06-02 Page 6 of 54




CETECOM ICT Services GmbH CETECOM
Wm‘.‘

Test report no.: 1-2029-02-05/10

3.1.2 EUT operating modes

EUT Aty
. Description of o . .
operating . Additional information
# | operating modes

mode no.*)
Op. 0 Normal mode Normal temperature and power source conditions
Op. 1 low temperature, low power source conditions
Op. 2 low temperature, high power source conditions
Op.3 high temperature, low power source conditions
Op. 4 high temperature, high power source conditions

*) EUT operating mode no. is used to simplify the test plan

3.1.3 Extreme conditions testing values

Description Shortcut Unit Value
Nominal Temperature Toom °C 23
Nominal Humidity Huom % 42
Nominal Power Source Viom \% 3.00

Type of power source: V DC Lithium battery or MW3N06GS switching power supply

Deviations from these values are reported in chapter 2

2010-06-02 Page 7 of 54
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4 Summary of Measurement Results and list of all performed
test cases
X No deviations from the technical specifications were ascertained
L] There were deviations from the technical specifications ascertained
TC identifier Description verdict date Remark
RF-Testing FCC Part 15 §15.247 PASS | 2010-06-02 -/-
et Sé’:;if:: ation Rectitass B | T appﬁzzble perflj)::ned
None Antenna Gain Yes
§15.247(al) Carrier frequency separation Yes
§15.247(al) Number of hopping channels Yes
§15.247(a)(1)(ii1) | Time of occupancy (dwell time) Yes
§15.247(e) Power Spectral density (Hybrid system in Inquiry Yes
mode/Page scan)
§15.247(a)(1) Spectrum Bandwidth of a FHSS System / 20dB Yes
Bandwith
§ 15.247 (b)(1) Maximum output power (conducted) Yes
§ 15.247 (b)(1) Max. peak output power (radiated) Yes
§ 15.247 (d) Band-edge compliance of conducted emissions Yes
§ 15.205 Band-edge compliance of radiated emissions Yes
§ 15.247 (d) Spurious Emission - conducted (Transmitter) Yes
§ 15.247 (d) Spurious Emission - radiated Yes
(Transmitter) >30 MHz
§ 15.209 Spurious Emissions - radiated Yes
(Transmitter) <30 MHz
§ 15.107/207 Conducted Emissions <30 MHz Yes

2010-06-02
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5 RF measurement testing

5.1 Description of test set-up

5.1.1 Radiated measurements

The radiated measurements are performed in vertical and horizontal plane in the frequency range from 9 kHz to 25 GHz
in semi-anechoic chambers. The EUT is positioned on a non-conductive support with a height of 0.80 m above a
conductive ground plane that covers the whole chamber. The receiving antennas are confirmed with specifications
ANSI C63.2-1996 clause 15 and ANSI C63.4-2003 clause 4.1.5. These antennas can be moved over the height range
between 1.0 m and 4.0 m in order to search for maximum field strength emitted from EUT. The measurement distances
between EUT and receiving antennas are indicated in the test setups for the various frequency ranges. For each
measurement, the EUT is rotated in all three axes until the maximum field strength is received. The wanted and
unwanted emissions are received by spectrum analysers where the detector modes and resolution bandwidths over
various frequency ranges are set according to requirement ANSI C63-4-2003 clause 4.2.

Antennas are confirmed with ANSI C63.2-1996 item 15.

9 kHz - 150 kHz: Quasi Peak measurement, 200 Hz Bandwidth, passive loop antenna.
150 kHz - 30 MHz: Quasi Peak measurement, 9 kHz Bandwidth, passive loop antenna.
30 MHz - 200 MHz: Quasi Peak measurement, 120 kHz Bandwidth, bi-conical antenna
200MHz - 1GHz: Quasi Peak measurement, 120 kHz Bandwidth, log periodic antenna
>1GHz: Average, RBW 1MHz, VBW 10 Hz, waveguide horn

All measurements are done in accordance with the Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems DA 00-705 and Appendix A “BLUETOOTH APPROVALS”

The EUT is powered by an external power supply with nominal voltage. The signalling is performed from outside the
chamber with a signalling unit (CMU200 or other) by air link using signalling antenna.

5.1.2 Conducted measurements

The EUT’s RF signal is coupled out by the antenna connector which is supplied by the manufacturer. The signal is first
10dB attenuated before it is power divided (~6dB loss per branch). One of the signal paths is connected to the
communication base Station (CMU200 or other), the other one is connected to the spectrum analyzer. The specific
losses for both signal paths are first checked within a calibration. The measurement readings on the signalling
unit/spectrum analyzer are corrected by the specific test set-up loss. The attenuator, power divider, signalling unit and
the spectrum analyzer are impedance matched on 50 Ohm.

Antenna Spectrum
connector -analyzer
Power
EUT ‘ Attenuator }—{ devider
Signaling
unit
~ Power connector

Power
suppl

2010-06-02 Page 9 of 54
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5.2 Referenced documents
None
5.3 Additional comments

The radiated spurious emissions were performed with 4 different external rod antennas (reverse on SMA):

- Antenna A

- Antenna B

2010-06-02 Page 10 of 54
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- Antenna C

- Antenna D

2010-06-02 Page 11 of 54
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5.4 Antenna gain

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and the conducted

power of the module.

Antenna A:
low channel mid channel high channel
2405 MHz 2445 MHz 2480 MHz
Conducted power [dBm] +0.44 +0.66 20.92
Measured, GFSK modulation ’ ' ’
Radiated power [dBm] +5.50 +5.60 +3.90
Measured, GFSK modulation ’ ' ’
Gain [dBi] +5.06 +4.94 +4.82
Calculated
Antenna B:
low channel mid channel high channel
2405 MHz 2445 MHz 2480 MHz
Conducted power [dBm] +0.44 +0.66 20.92
Measured, GFSK modulation ’ ' ’
Measured, GFSK modulation ’ ' ’
Gain [dBi] +4.86 +4.74 +4.42
Calculated
2010-06-02 Page 12 of 54
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Antenna C:

low channel mid channel high channel
2405 MHz 2445 MHz 2480 MHz
Conducted power [dBm] +0.44 +0.66 0.92
Measured, GFSK modulation ’ ' ’
Radiated power [dBm] +5.00 +4.80 +3.00
Measured, GFSK modulation ’ ' ’
Gain [dBi] +4.56 +4.14 +3.92
Calculated
Antenna D:
low channel mid channel high channel
2405 MHz 2445 MHz 2480 MHz
Conducted power [dBm] +0.44 +0.66 -0.92
Measured, GFSK modulation ’ ' ’
Measured, GFSK modulation ’ ’ ’
Gain [dBi] +4.45 +3.99 +4.92
Calculated
2010-06-02 Page 13 of 54
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5.5 Carrier frequency separation §15.247(a)(1)

Plot 1 of 1:

Marker
Ref Lv1l

1 [T1]

—3.84 dBm

20 dBm 2.44000000 GH=z

20

RBW 300 kH=z RE Att 30 dB
vBwW 300 kH=z
SWT 5 ms Unit dBm

10

O

BA

/IN

A

A

I

I

N

—40

by

¥y

"

—50

—60

—70

—80

Center 2.44 GHz

Result: Channel separation is: 5 MHz

Limits:

2 MHz/

Span 20 MHz

Under normal test conditions only

Minimum 25 kHz or 20 dB Bandwidth of the hopping
system

2010-06-02
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5.6 Number of hopping channels §15.247(a) (1)

Plot 1 of 1:

RBW 300 kH=z RE Att
@ Ref Lvl VBW 300 kH=z
20 de 5 ms Unit
20

gf_

Result: The number of hopping channels is: 16

Limits:

Under normal test conditions only at least 15 non-overlapping channels

2010-06-02 Page 15 of 54
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5.7 Time of occupancy (dwell time) §15.247(a)(1)(iii)

(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The average time of
occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number
of hopping channels employed. Frequency hopping systems may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 channels are used.

Plot 1:
Delta 1 [T1] RBW 100 kH=z RE Att 40 dB
Ref Lwv1 —1.42 dB VBW 100 kH=z
10 dBm 2.354709 ms SWT 5 ms Unit dBm
10,
0
_10 o | | 4 A PR ol
A AN IO o
—20]
— 30
— 40
LYY v
—6 0]
— 70|
— 80|
TR
— 90|
Center 2.405 GHz 500 Ns/
Plot 2:
Delta 1 [T1] RBW 100 kH=z RE Attt 20 dB
Ref Lv1 —0.07 dB vBW 100 kH=z
117 4dBNV 13.106212 s SWT 60 s Unit dBNV

90

80

70

Center 2.405 GHz 6 s/
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The calculation for a 16 * 0.4 second period is as follows:

Dwell time = time slot length * hop rate / number of hopping channels * 6.4

Dwell time = 2.35ms * 122 /16 ¥ 64s

According to plot 2, the hope rate per second is calculated with 1s * 16 /13.10 =1.22

- Dwell time = 1.15 ms < 0.4 s (in a 6.4 s period)

2010-06-02

Page 17 of 54



CETECOM ICT Services GmbH CETECOM
Wm‘.‘

Test report no.: 1-2029-02-05/10

5.8 Power Spectral density (Hybrid system in Inquiry mode/Page scan)
§15.247(e)

Not applicable!

Result: Power density: - dBm/Hz = - dBm /3 kHz
Correction factor from dBm/Hz to dBm / 3 kHz is +34.8 dB

Limits:

Under normal test conditions only For digitally modulated systems, the peak power
spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of
continuous transmission

2010-06-02 Page 18 of 54
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5.9

Plot 1 of 3

Ma
Ref Lv1

Plot 2 of 3

® Ref Lv1l

10

10 dBm

rker

1 [T1] RBW
—1.14 dBm vBwW
2.40500501 GH=z SWT

5 kHz
5 kHz
500 ms

RE Attt

Spectrum Bandwidth of a FHSS System / 20dB Bandwidth §15.247(a)(1)

20 dB

dBm

o]

—10

—20

—30

—40

—50

—60

—70

—80

-90

10

Center 2.405 GHz

10 dBm

500 kH=z/

Marker 1 [T1] RBW

—0.96 dBm vBW

2.44500501 GH=z SWT

5 kHz
5 kHz
500 ms

RE Attt

Span 5 MHz

20 dB

O

—10

—20

—30

—40

—50

—60

MNMMIA
'}

—70

—80

—90

Center 2.445 GHz

500 kH=z/

Span 5 MHz
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Plot 3 of 3
@ Marker 1 [T1] RBW 5 kHz REF Att 20 dB
J N\
—40| w/' \\'
-50) M’M N;“%M
60l uu‘AJ.A»M MVN\ ™ I
Center 2.48 GHz 500 kHz/ Span 5 MHz
Result:
Test conditions 20 dB BANDWIDTH [kHz]
Frequency [MHz] 2405 2445 2480
Toom Viom 551 431 411
Measurement uncertainty + 5 kHz

RBW / VBW as provided in the ,,Measurement Guidelines* (DA 00-705, March 30, 2000)
RBW:5kHz/VBW 5 kHz

Limits:

Under normal test conditions only < 1000 kHz
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5.10 Maximum output power (conducted) § 15.247 (b) (1)

Plot 1 of 3

Markex 1 [T1] RBW 1 MH=z RE Attt 30 dB
Ref Lv1 0.44 dBm vVBW 1 MH=z

10 dBm 2.40502104 GH=z SWT 5 ms Unit dBm
10

1 aB prrset H

o]

M,-/V.,—/—’M \M\\

—10

—20

—30

—40

—50

—60

—70

—80

—90

Center 2.405 GH=z 300 kH=z/ Span 3 MHz

Plot 2 of 3

Marker 1 [T1] RBW 1 MH=z RE Attt 30 dB
Ref Lv1 0.66 dBm vBW 1 MH=z

10 dBm 2.44503307 GH=z SWT 5 ms Unit dBm
10

1 dB pffset

o]

,./"/-’ — \\"“\

—10

]

—20

—30

—40

—50

—60

—70

—80

—90

Center 2.445 GHz 300 kH=z/ Span 3 MHz
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Plot 3 of 3
Marker 1 [T1] RBW 1 MH=z RE Attt 30 dB
@Ref Lv1l —0.92 dBm vBW 1 MH=z
10 dBm 2.48003307 GH=z SWT 5 ms Unit dBm
9 1 dB pffset
o]
fﬂdﬁ_ﬂ_——'_’_ﬁ
/ \

—-10 /M-" \\

—20

—30

—40

—50

—60

—70|

—80

—90
Center 2.48 GHz 300 kH=z/ Span 3 MHz

Results:
Test conditions Max. peak output power [dBm]
Frequency [MHz] 2405 2445 2480
Tnom Vnom PK +0.44 PK +0.66 PK -0.92
Measurement uncertainty +3dB

RBW /VBW: 1 MHz

Limits:

Under normal test conditions only, for frequency

range 2400-2483.5 MHz Max. 1.0 Watt
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5.11 Max. peak output power (radiated) § 15.247 (b)(1)

Antenna A:

CETECOM"

Test conditions

Max. peak output power EIRP [dBm]

Frequency [MHz] 2405 2445 2480
Thom Vhom 5.50 5.60 3.90
Measurement uncertainty +3dB

RBW /VBW: 1 MHz
Measured at a distance of 3m

Antenna B:

Test conditions

Max. peak output power EIRP [dBm]

Frequency [MHz] 2405 2445 2480
Thom Vhom 5.30 5.40 3.50
Measurement uncertainty +3dB

RBW /VBW: 1 MHz
Measured at a distance of 3m

Antenna C:

Test conditions

Max. peak output power EIRP [dBm]

Frequency [MHz] 2405 2445 2480
Thom Vhom 5.00 4.80 3.00
Measurement uncertainty +3dB

RBW /VBW: 1 MHz
Measured at a distance of 3m

2010-06-02
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Antenna D:
Test conditions Max. peak output power EIRP [dBm]
Frequency [MHz] 2405 2445 2480
Thom Vhom 4.85 4.65 4.00
Measurement uncertainty +3dB

RBW /VBW: 1 MHz
Measured at a distance of 3m

Limits:

Under normal test conditions only, for frequency
range 2400-2483.5 MHz Max. 1.0 Watt

2010-06-02 Page 24 of 54
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5.12 Band-edge compliance of conducted emissions §15.247 (d)

Plot 1 of 4 (hopping off, lowest frequency):

Marker 2 [T1] RBW 100 kH=z RE Attt 20 dB
Ref Lvl —-38.28 dBm VBW 100 kHz
10 dBm 2.38748697 GHz SWT 27 ms Unit dBm
10
20 dB| Offset
o]
—10
—20
—30
— 40kt PR W Ly ) i p Ml al TN KA A A A A A Sl ot .L...\M)/
FOA R W A o A SN R o AL S Al s A LA S RS a Calddy i o4 M
—50
—60
—70
—80
F1l
—90
Start 2.3 GH=z 10.7 MHz/ Stop 2.407 GHz

Plot 2 of 4 (hopping on, lowest frequency):

Marker 1 [T1] RBW 100 kHz RE Att 20 dB
Ref Lvl ~5.95 dBm vBW 100 kHz

10 dBm 2.40992986 GH=z SWT 29 ms Unit dBm
10

20 dB| Ooffset

—10 h A

i
|

D1 —25.95 dBIm

_30 A

—40

_ o oMM Arrbbstn s A AI s AP A AN AN A ARNAANA N A AN AN AR AN

—60

—70

—80

F1

-90

Start 2.3 GH=z 11 .5 MH=z/ Stoo 2.415 GH=z
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Plot 3 of 4 (hopping off, highest frequency):

Marker 1 [T1] RBW 100 kH=z RF Att 20 4B
Ref Lvl ~1.54 dBm VBW 100 kHz
10 dBm 2.48002806 GH=z SWT 5.5 ms Unit dBm
10
20 dB| offset
(o]
10 f
2951 ;fw.a dBrm
N J// \\\
,40/}‘., \\«
oo MM A AN A I AN A el TS, SRS WNUN
—60
—70
—80
F1
—90

Start 2.478 GHz

Plot 4 of 4 (hopping on, highest frequency):

2.2 MHz/

Stop 2.5 GHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lv1l —7.76 dBm VBW 100 kHz
10 dBm 2.47510020 GHz SWT 6.5 ms Unit daBm
10
20 dB| Offset
0
20 y WV
—Dl‘\ —-27.76 ‘)dBn ‘
—~30 \ r |
—40 wuﬂwém Mﬂw
-50 J U ANTANA NN N Al B A
—60]
—70]
—-80|
F1
—90l

Start 2.475 GHz

2.5 MHz/

Stop 2.5 GHz
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Test report no.: 1-2029-02-05/10

Results:

SZENARIO DELTA VALUE [DB]
hopping off, lowest frequency >20dB
hopping on, lowest frequency > 20 dB
hopping off, highest frequency > 20 dB
hopping on, highest frequency >20dB

Measurement uncertainty +1,5dB
Limits:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, 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, based
on either an RF conducted or a radiated measurement. Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in Section 15.205(a), must also comply
with the radiated emission limits specified in Section 15.209(a) (see Section 5.205(c)).

Under normal test
conditions only
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5.13 Band-edge compliance of radiated emissions §15.205

Antenna A:

Plot 1: Lowest Channel

Cetecom ICT Services GmbH

FCC Part 15 (TX-Mode)

Restricted Band Low

80.0T

7001+

5001

wol //

2001

Amplitude / dBpV

| | | |

23106 23206 2.330G 23106 23506 23606 23706 2.380G 239G 24006
Frequency / Hz

Operator: Walla

1-2029_10_FCC_SB100_BEC.TIL Polarisation: max vertical, horizontal

Company: E-Senza Te ies GmbH

Plot 2: Highest Channel

Cetecom ICT Services GmbH

FCC Part 15 (TX-Mode)

Restricted Band High

80.0T

7001

60.01

5001

4001+

Amplitude / dBpV

300

2001

| | | | | | | | | | | | | | | | | |

24806 2481G 248G 248G 2484G 24856  2486G 247G 24380 24896 2490G  2491G 24926 24936 249G 2495G 243G  2497G 249G 249G 25006
Frequency / GHz

Operator: Walla

1-2029_10_FCC_SB100_BEC.TIL Polarisation: max vertical, horizontal
Company: E-Senza Te ies GmbH
Limit: 54 dBuV/m Complies

2010-06-02 Page 28 of 54



CETECOM ICT Services GmbH
Test report no.: 1-2029-02-05/10

CETECOM"

Antenna B:

Plot 3: Lowest Channel

Cetecom ICT Services GmbH

FCC Part 15 (TX-Mode)

Restricted Band Low

7001

60.01

5001

4001+

Amplitude / dBpV

2001
1001
t t + t t t + |
23106 2320G 2.330G 23406 2350G 2.360G 23706 2.380G 239G 24006
Frequency/ Hz
Operator: Walla Polarisation: max vertical, horizontal
1-2029_10_FCC_SB100_BEC2.TIL Company: E-Senza Te GmbH
Plot 4: Highest Channel
Cetecom ICT Services GmbH
FCC Part 15 (TX-Mode)
Restricted Band High
800
7001+
6001
> 500
=
@
-
8 a0+
2
£
E
< 30+
2001+
1001
t t t t t t t t t t + t t + + + t + + |
2480G  2481G  2482G  2483G  2484G  2485G  2486G  2487G  2488G  2489G  2490G  2491G 249G  2493G 249G 2495G 249G  2497G 249G 249G  2500G
Frequency / GHz
Operator: Walla Polarisation: max vertical, horizontal
1-2029_10_FCC_SB100_BEC2.TIL Company: E-Senza Te GmbH
Limit: 54 dBuV/m Complies
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Test report no.: 1-2029-02-05/10

CETECOM

Antenna C:

Plot 5: Lowest Channel

60.01

Cetecom ICT Services GmbH
FCC Part 15 (TX-Mode)

Restricted Band Low

5001

4001+

Amplitude / dBpV

100

T T
23106 2.320G 2.330G

Operator: Walla

1-2029_10_FCC_SB100_BEC3.TIL

|
23406 23506 23606
Frequency / Hz

|
T
2370G

|
1
2.380G 239G 2.400G

Polarisation: max vertical, horizontal

Comp E-Senza Te ies GmbH

Plot 6: Highest Channel

7001

60.01

Cetecom ICT Services GmbH
FCC Part 15 (TX-Mode)

Restricted Band High

5001

Amplitude / dBpV
8
s
t

2001

100

Operator: Walla

1-2029_10_FCC_SB100_BEC3.TIL

| | |
T 1 T T
2.480G 2.481G 2.482G 2483G 2.484G 2.485G

| | | | |
24876 24886 249G 249G 2491G
Frequency / GHz

|
T
2.493G

| | | | | |
T T T T 1 T
2.494G 2.495G 249G 2.497G 2.498G 2.499G 2.500G

Polarisation: max vertical, horizontal

Comp E-Senza Te ies GmbH

Limit: 54 dBuV/m

Complies
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Antenna D:

Plot 7: Lowest Channel

Cetecom ICT Services GmbH

FCC Part 15 (TX-Mode)

Restricted Band Low

7001

60.01

5001

4001+

Amplitude / dBpV

2001
1001
t t + t t t + |
23106 2320G 2.330G 23406 2350G 2.360G 23706 2.380G 239G 24006
Frequency/ Hz
Operator: Walla Polarisation: max vertical, horizontal
1-2029_10_FCC_SB100_BEC4.TIL Company: E-Senza Te GmbH
Plot 8: Highest Channel
Cetecom ICT Services GmbH
FCC Part 15 (TX-Mode)
Restricted Band High
800
7001+
6001
> 500
=
@
-
8 a0+
2
£
E
< 30+
2001+
1001
t t t t t t t t t t + t t + + + t + + |
2480G  2481G  2482G  2483G  2484G  2485G  2486G  2487G  2488G  2489G  2490G  2491G 249G  2493G 249G 2495G 249G  2497G 249G 249G  2500G
Frequency / GHz
Operator: Walla Polarisation: max vertical, horizontal
1-2029_10_FCC_SB100_BEC4.TIL Company: E-Senza Te GmbH
Limit: 54 dBuV/m Complies
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5.14 Spurious Emissions - conducted (Transmitter) § 15.247 (c¢) (1)

Plot 1 of 3: lowest channel

Marker 2 [T1] RBW 100 kHz RE Att 20 dB
Ref Lvl —39.42 dBm vBW 100 kHz
10 dBm 4.80961924 GHz SWT 6.4 s Unit dBm
10,
20 de| offset
o]
—10
—20
—30
_a0
—50| MMJ NMMAY
—60
—70
—80
—90
Start 0O H=z 2.5 GH=z/ Stoo 25 GH=z

The peak at the left site of the plot is the local oscillator from the spectrum analyzer and not a spurious emission.

Plot 2 of 3: middle channel

Marker 1 [T1] RBW 100 kHz RE Att 20 dB
Ref Lvl ~0.05 dBm vBW 100 kHz

10 dBm 2.40480962 GH=z SWT 6.4 s Unit dBm
10

20 dB‘Offset

—10

—20}—p2 >l o5 g5

—30

—50

—60

—70

—80

-90

Start O Hz 2.5 GH=z/ Stop 25 GH=z

The peak at the left site of the plot is the local oscillator from the spectrum analyzer and not a spurious emission.
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Plot 3 of 3: highest channel

Marker 2 [T1] RBW 100 kHz RE Att 20 dB
Ref Lvl —42.60 dBm vBW 100 kHz

10 dBm 6.91382766 GH=z SWT 6.4 s Unit dBm
10

20 dB| offset

—10

D1 2W.42 dBrr

—30

—40

_s0 ML..J WMWW Mt M HAAAMIIAU A g A ah ot A S

—60

—70

—80

—90

Start O Hz 2.5 GHz/ Stop 25 GH=z
The peak at the left site of the plot is the local oscillator from the spectrum analyzer and not a spurious emission.

Result & Limits:

Emission Limitation
Frequency amplitude of limit actual attenuation results
[MHz] emission max. allowed below frequency of
[dBm] emission power operation [dB]
2405 -0.26 30 dBm Operating frequency
No critical peaks found!
-20 dBc
2445 -0.05 30 dBm Operating frequency
No critical peaks found!
-20 dBc
2480 -1.42 30 dBm Operating frequency
No critical peaks found!
-20 dBc
Measurement uncertainty + 3dB
F<1GHz: RBW: 100 kHz VBW: 100 kHz

F>1 GHz: RBW: 1 MHz VBW: 1 MHz

In any 100 kHz bandwidth outside the frequency band at least 20dB below the highest
level of the desired power. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

Under normal test
conditions only

Note: For emissions that fall into restricted bands you find the radiated emissions later in the report.
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5.15

Worst case scenario: Antenna A

Plot 1: 0.03 - 1 GHz, antenna vertical/horizontal (lowest channel)

Spurious Emissions > 30 MHz- radiated (Transmitter) § 15.247 (c¢)(1)

Information
EUT: SB100
Serial Number: Prototyp

Test Description:

FCC Part 15 @ 10m

Operating Conditions:

TX Mode Channel 11

Operator Name:

HNA

Comment:

3V DC

Scan Setup: FCC_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time | Receiver
30 MHz - 1 GHz QuasiPeak 120 kHz 15s Receiver
FCC_10m(B)_3
60T
551
50T
451 FEE+1om-—B;
4071
g 35T |
s L
=3
3 30
T o5t
— -
201 2 g ¢
15
101 L 2
st
0 — + + + + + + + |
30M 50 60 80  100M 200 300 400 500 800 1,05
Frequency in Hz
Frequency QuasiPeak Meas. Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBpV/m) Time (kHz) height position (dB) (dB) (dBpV/m)
(ms) (cm) (deg)
40.845300 9.8 15000.000 120.000 109.0 H 87.0 13.4 20.2 30.0
694.926750 19.4 15000.000 120.000 174.0 H 13.0 22.4 16.6 36.0
730.109850 20.2 15000.000 120.000 220.0 \ 278.0 23.2 15.8 36.0
826.419600 21.1 15000.000 120.000 128.0 H 181.0 24.2 14.9 36.0
852.194550 21.6 15000.000 120.000 220.0 H 90.0 24.6 14.4 36.0
906.444150 22.4 15000.000 120.000 220.0 \ 167.0 25.2 13.6 36.0
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Hardware Setup: EMI radiated\Electric Field (NOS) - [EMI radiated]

Subrange 1
Frequency Range: 30 MHz - 2 GHz
Receiver: Receiver [ESCI 3]
@ GPIBO (ADR 20), SN 100083/003, FW 3.32, CAL 07.01.2009
Signal Path: without Notch
FW 1.0
Antenna: VULB 9163

SN 9163-295, FW ---, CAL 08.04.2010

Correction Table (vertical): VULP6113

Correction Table (horizontal): VULP6113

Correction Table: Cabel with switch (0908)

Antenna Tower:

Tower [EMCO 2090 Antenna Tower]

@ GPIBO (ADR 8), FW REV 3.12

Turntable:

Turntable [EMCO Turntable]

@ GPIBO (ADR 9), FW REV 3.12

EMC 32 Version 6.30.10 + Service Pack 2

Plot 2: 1 - 12 GHz, antenna vertical/horizontal (lowest channel)

80.0T

700+

60.01

Cetecom ICT Services GmbH

FCC Part 15 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz @ 3m

Amplitude / dBpV
8
s
T

Operator: Walla

1-2029_10_FCC_SB100_TX-Mode_9dbi Antenna_Low Channel.TIL

| | | |
t t t t t t
60G 706 806G 920G 100G 106 1206
Frequency / Hz

%.-

1 1
20G 3.0G 4.0G

Polarisation: max vertical, horizontal

Company: E-Senza Technologies GmbH

Carrier suppressed with a rejection filter.
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Plot 3: 12 - 25 GHz, antenna vertical/horizontal (valid for all channels)

Marker 1 [T1] RBW 1 MH=z RE Att 10 dB
Ref Lv1 39.73 dBNV vBW 1 MH=z
87 dBNV 15.95991984 GH=z SWT 74 ms Unit dBNV
87
80
70
60
(D1 54 |[dBNV.
50
B V=R NOYPY PV PR v e M/ Mt Mo, S LA A AM A, A h i Ana M

30

20

10

o]

—10

Start 12 GH=z 1.3 GHz/

Stop 25 GHz
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Plot 4: 0.03 - 1 GHz, antenna vertical/horizontal (middle channel)

Information
EUT: SB100
Serial Number: Prototyp

Test Description:

FCC Part 15 @ 10m

Operating Conditions:

TX Mode Channel 19

Operator Name:

HNA

Comment:

3vDC

Scan Setup: FCC_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time | Receiver
30 MHz - 1 GHz QuasiPeak 120 kHz 15s Receiver
FCC_10m(B)_5
60T
551
50 T
451 FCC_10m B
4071
g 35T I
> L
=14
3 30
£ o
° 5t
7T »
20T 2 2
151
10T s &
st
0 t ——t—— t t t t ————— |
30M 50 60 80 100M 200 300 400 500 800 1,05
Frequency in Hz
Frequency QuasiPeak Meas. Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBpV/m) Time (kHz) height position (dB) (dB) (dBpV/m)
(ms) (cm) (deg)
38.760000 8.8 15000.000 120.000 165.0 v 235.0 13.3 21.2 30.0
50.520000 9.5 15000.000 120.000 220.0 v -1.0 13.3 20.5 30.0
735.000000 20.3 15000.000 120.000 166.0 H 235.0 233 15.7 36.0
744.480000 20.6 15000.000 120.000 220.0 H 12.0 23.5 15.4 36.0
892.200000 222 15000.000 120.000 165.0 H 112.0 25.1 13.8 36.0
933.720000 224 15000.000 120.000 208.0 v 54.0 25.3 13.6 36.0
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Hardware Setup: EMI radiated\Electric Field (NOS) - [EMI radiated]

Subrange 1
Frequency Range: 30 MHz - 2 GHz
Receiver: Receiver [ESCI 3]
@ GPIBO (ADR 20), SN 100083/003, FW 3.32, CAL 07.01.2009
Signal Path: without Notch
FW 1.0
Antenna: VULB 9163

SN 9163-295, FW ---, CAL 08.04.2010
Correction Table (vertical): VULP6113
Correction Table (horizontal): VULP6113
Correction Table: Cabel with switch (0908)
Antenna Tower: Tower [EMCO 2090 Antenna Tower]

@ GPIBO (ADR 8), FW REV 3.12

Turntable: Turntable [EMCO Turntable]
@ GPIBO (ADR 9), FW REV 3.12
EMC 32 Version 6.30.10 + Service Pack 2

Plot 5: 1 - 12 GHz, antenna vertical/horizontal (middle channel)

Cetecom ICT Services GmbH

FCC Part 15 (TX-Mode)

Radiated Emissions 1 GHz - 12,75 GHz @ 3m

800

7001

60.0

Amplitude / dBuV

{ {
U 1
10.0G 11.0G 120G

%.-

{ { {
1 1 1 1 1
1.0G 20G 3.0G 4.0G 5.0G 6.0G 70G 8.0G

Frequency/ Hz
Operator: Walla Polarisation: max vertical, horizontal
1-2029_10_FCC_SB100_TX-Mode_9dbi Antenna_Middle Channel.TIL Company: E-Senza Technologies GmbH

Carrier suppressed with a rejection filter.
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Plot 6: 0.03 - 1 GHz, antenna vertical/horizontal (highest channel)

Information
EUT: SB100
Serial Number: Prototyp
Test Description: FCC Part 15 @ 10m
Operating Conditions: TX Mode Channel 26
Operator Name: HNA
Comment: 3V DC

Scan Setup: FCC_Fin [EMI radiated]

Hardware Setup: Electric Field (NOS)
Level Unit: dBuV/m
Subrange Detectors IF Bandwidth Meas. Time | Receiver
30 MHz - 1 GHz QuasiPeak 120 kHz 15s Receiver
FCC_10m(B)_5
60T
551
50T
451 FEE+1om-—B;
40T
g 35T |
S L
=3
% 3
2 o5t
g7 *
20t 2
- 4
151 *
*
101
i *
54
0 t —t——t t t t t —t—t |
30M 50 60 80 100M 200 300 400 500 800 1,05
Frequency in Hz
Frequency QuasiPeak Meas. Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBpV/m) Time (kHz) height position (dB) (dB) (dBpV/m)
(ms) (cm) (deg)
36.000000 13.1 15000.000 120.000 213.0 \4 66.0 13.1 16.9 30.0
44.400000 8.6 15000.000 120.000 220.0 \4 -2.0 13.3 21.4 30.0
534.240000 15.4 15000.000 120.000 220.0 H 250.0 19.2 20.6 36.0
596.160000 17.3 15000.000 120.000 220.0 \4 284.0 20.7 18.7 36.0
741.360000 20.5 15000.000 120.000 220.0 \4 332.0 23.5 15.5 36.0
952.680000 22.6 15000.000 120.000 220.0 H 110.0 25.4 13.4 36.0
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Hardware Setup: EMI radiated\Electric Field (NOS) - [EMI radiated]

Subrange 1
Frequency Range: 30 MHz - 2 GHz
Receiver: Receiver [ESCI 3]
@ GPIBO (ADR 20), SN 100083/003, FW 3.32, CAL 07.01.2009
Signal Path: without Notch
FW 1.0
Antenna: VULB 9163

SN 9163-295, FW ---, CAL 08.04.2010
Correction Table (vertical): VULP6113
Correction Table (horizontal): VULP6113
Correction Table: Cabel with switch (0908)
Antenna Tower: Tower [EMCO 2090 Antenna Tower]

@ GPIBO (ADR 8), FW REV 3.12

Turntable: Turntable [EMCO Turntable]
@ GPIBO (ADR 9), FW REV 3.12
EMC 32 Version 6.30.10 + Service Pack 2

Plot 7: 1 - 12 GHz, antenna vertical/horizontal (highest channel)

Cetecom ICT Services GmbH
FCC Part 15 (TX-Mode)
Radiated Emissions 1 GHz - 12,75 GHz @ 3m

800

7001

60.0

Amplitude / dBuV

{ {
U 1
10.0G 11.0G 120G

%.-

{ { {
1 1 1 1 1
1.0G 20G 3.0G 4.0G 5.0G 6.0G 70G 8.0G

Frequency/ Hz
Operator: Walla Polarisation: max vertical, horizontal
1-2029_10_FCC_SB100_TX-Mode_9dbi Antenna_High Channel.TIL Company: E-Senza Technologies GmbH

Carrier suppressed with a rejection filter.
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Results:

For radiated spurious emission the limits of 15.209 applies for all frequencies mentioned in 15.205. The average
emission shall be determined by using Video averaging (VBW=10 Hz). If the dwell time of the hopping signal is less
than 100 ms (per channel), the VBW=10 Hz reading may be adjusted by a factor F = 20log(dwell time/100 ms). In a
period of 100 ms, we have a maximum of 1 transmission and that gives the correction factor for spurious measurement
F =20log(1 * 2.35/100) = -32.57 dB

Plot 8:
Delta 1 [T1] RBW 100 kH=z RE Att 40 dB
Ref Lv1 —1.42 dB vBW 100 kH=z
10 dBm 2.354709 ms SWT 5 ms Unit dBm
10
(o]
_10 W | F| ) AW |
YAURAN AV "
—20
—30
—40
A i
—60
—70
—80
TR
—90
Center 2.405 GH=z 500 Ns/
Plot 9:
Delta 1 [T1] RBW 100 kH=z RE Att 20 dB
Ref Lwv1 —0.07 d4dB VBW 100 kH=z
117 4dABNV 13.106212 s SWT 60 s Unit dBNV

90

80

70

Center 2.405 GHz 6 s/
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- Antenna A
SPURIOUS EMISSIONS LEVEL [dBuV/m]
2405 MHz 2445 MHz 2480 MHz
Frequency Level Frequency Level [ Frequency Level
[MHz] | P | [aBuvim] | MHz | DT | [aBuvim] | [MHz | P | [aBuvim)
4810 *Avg 32.78 4890 *Avg 32.08 4960 *Avg 31.52
9620 Average 47.80 9780 Average 46.55 9920 Average 45.42
Measurement uncertainty +3 dB

f< 1 GHz : RBW/VBW: 100 kHz

f>1GHz : RBW/VBW: 1 MHz

*Avg: Detector Average (RBW =1 MHz; VBW = 10 Hz) corrected with the correction factor F = -32.57 dB.
Average: Detector Average (RBW = 1 MHz; VBW = 10 Hz).

- Antenna B
SPURIOUS EMISSIONS LEVEL [dBuV/m]
2405 MHz 2445 MHz 2480 MHz
Frequency Level Frequency Level |Frequency Level
[MHz] Detector [dBuV/m] [MHz] Detector [dBuV/m] [MHz] Detector [dBuV/m]
4810 *Avg 31.35 4890 *Avg 30.45 4960 *Avg 30.05
9620 Average 43.53 9780 Average 43.29 9920 Average 43.36
Measurement uncertainty +3 dB

f< 1 GHz : RBW/VBW: 100 kHz

f>1GHz : RBW/VBW: 1 MHz

*Avg: Detector Average (RBW =1 MHz; VBW = 10 Hz) corrected with the correction factor F = -32.57 dB.
Average: Detector Average (RBW =1 MHz; VBW = 10 Hz).

- Antenna C
SPURIOUS EMISSIONS LEVEL [dBuV/m]
2405 MHz 2445 MHz 2480 MHz
Frequency Level Frequency Level [ Frequency Level
[MHz] | P | [aBuvim] | MHz | P | [aBuvim] | [MHz | P | [aBuv/m)
4810 *Avg 27.45 4890 *Avg 27.57 4960 *Avg 27.21
9620 Average 42.42 9780 Average 42.12 9920 Average 41.95
Measurement uncertainty +3 dB

f<1GHz: RBW/VBW: 100 kHz f>1GHz : RBW/VBW: 1 MHz

*Avg: Detector Average (RBW =1 MHz; VBW = 10 Hz) corrected with the correction factor F = -32.57 dB.
Average: Detector Average (RBW = 1 MHz; VBW = 10 Hz).
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- Antenna D
SPURIOUS EMISSIONS LEVEL [dBuV/m]
2405 MHz 2445 MHz 2480 MHz
Frequency Level Frequency Level [ Frequency Level
[MHz] | P | [aBuvim] | MHz | DT | [aBuvim] | [MHz | P | [aBuvim)
4810 *Avg 24.55 4890 *Avg 24.38 4960 *Avg 24.75
9620 Average 40.25 9780 Average 40.32 9920 Average 40.45
Measurement uncertainty +3 dB

f< 1 GHz : RBW/VBW: 100 kHz f>1GHz : RBW/VBW: 1 MHz

*Avg: Detector Average (RBW =1 MHz; VBW = 10 Hz) corrected with the correction factor F = -32.57 dB.
Average: Detector Average (RBW = 1 MHz; VBW = 10 Hz).

Limits: § 15.35 (b)

Unless otherwise specified, on any frequency or frequencies above 1000 MHz, the radiated emission limits are
based on the use of measurement instrumentation employing an average detector function. Unless otherwise
specified, measurements above 1000 MHz shall be performed using a minimum resolution bandwidth of 1
MHz. When average radiated emission measurements are specified in this part, including average emission
measurements below 1000 MHz, there also is a limit on the peak level of the radio frequency emissions.
Unless otherwise specified, e.g., see Sec. Sec. 15.250, 15.252, 15.255, and 15.509-15.519, the limit on peak
radio frequency emissions is 20 dB above the maximum permitted average emission limit applicable to the
equipment under test. This peak limit applies to the total peak emission level radiated by the device, e.g., the
total peak power level. Note that the use of a pulse desensitization correction factor may be needed to
determine the total peak emission level. The instruction manual or application note for the measurement
instrument should be consulted for determining pulse desensitization factors, as necessary.

Limits: § 15.247 (¢)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the highest level of the desired
power. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

Limits: § 15.209
Frequency [MHz] Field strength [uV/m] Measurement distance (m)
30 - 88 100 (40 dBuV/m) 3
88 -216 150 (43.5 dBuV/m) 3
216 - 960 200 (46 dBuV/m) 3
above 960 500 (54 dBuV/m) 3
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5.16 Spurious Emissions < 30 MHz - Transmitter radiated § 15.209

Measured at 3 m distance.
Values recalculated with 40 dB/decade according to FCC rules.

Plot 10: TX — Mode

Magnetic Field Strength
FCC Part 15 — Limit FCC_magnetic
Limit corrected for 3m measurement distance ; rzz‘;’:'e"j:c?c
1.0K 10.0K 100.0K Frequency 1.0M 10.0M 100.0M
Projekt ID: 1-1796/09
Operator: Walla EUT: Wi 9P
Limits:
Frequency (MHz) Field strength (uV/m) Measurement distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705 - 30.0 30/29.5 dBuV/m 30
30 - 88 100 /40 dBuV/m 3
88 -216 150/43.5 dBuV/m 3
216 - 960 200/46 dBuV/m 3
above 960 54 dBuV/m 3

2010-06-02 Page 44 of 54



CETECOM ICT Services GmbH

Test report no.: 1-2029-02-05/10

5.17 Conducted Emissions <30 MHz § 15.107/207

Plot 11: TX — Mode, Neutral line

CETECOMICT
CISPR22 —
Neutral Line — limit_QP

~— N-Measurement
A N-Pk-Values
X  N-QP-Values
0O __N-AV-Values

Amplitude
3
S

\ i ‘ |

i

Mﬁ“\ Il dlu |III||J“|JnlIlulm.li it M Li

|
1
10.0M 100.0M

Frequency
Operator: Walla Projekt ID: 1-1796/06
1-1796_09_FCC_WLAN_B-Mode_CISPR.TIL EUT: Wi 9P
Plot 12: TX — Mode, Phase line
CETECOMICT
CISPR22 — limit_AV
Phase Line — limit_QP

A& P-Pk-Values
X  P-QP-Values
0__P-AV-Values

Amplitude
3
S

‘ | MRl
TN

||JII|m‘“|||n“.|h.||| i L

Operator: Walla

|
1
10.0M 100.0M

Frequency

Projekt ID: 1-1796/06

1-1796_09_FCC_WLAN_B-Mode_CISPR.TIL EUT: Wi 9P
Limits:
Under normal test conditions only See plots
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6 Test equipment and ancillaries used for tests

In order to simplify the identification of the equipment used at each specific test, each item of test equipment and
ancillaries are provided with an identifier or number in the equipment list below.

Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition to the
external calibrations, the laboratory executes comparison measurements with other calibrated test systems or effective
verifications. Weekly chamber inspections and range calibrations are performed. Where possible, rf-generating and
signalling equipment as well as measuring receivers and analyzers are connected to an external high-precision 10
MHz reference (GPS-based or rubidium frequency standard).

q Serial INV. No Last Next
No. Equipment Type LEDIETs No. Cetecom Calibration Calibration
System
Autoranging DC HP
1 power supply, 6032A MeBtechnik 2818A03450 300001040 08.01.2009 08.01.2012
60Vdc, 50A, 1200
4
2 PowerAttenuator 8325 Byrd 1530 300001595
Double-Ridged
3 Waveguide Horn 3115 EMCO 8812-3088 300001032 | 05.03.2009 | 05.03.2011
Antenna 1-
26.5GHz
4 Active Loop 6502 EMCO 2210 300001015
Antenna
5 Anechoic chamber MWB 87400/02 300000996
System rack for
6 EMI measurement 85900 HPLV. * 300000222
solution
Artificial Mains 9
7 kHz to 30 MHz, 4 ESH3-Z5 R&S 828576/020 300001210 06.01.2010 06.01.2012
x 25 Ampere
. . HP
8 Relais Matrix 3488A MeBtechnik 2719A15013 300001156
9 Relais Matrix PSU R&S 890167/024 300001168
10 Isolating RT5A Grundig 9242 300001263
Transformer
Three-Way Power HP
1 Splitter, 50 Ohm 11850C MeBtechnik 300000997
12 SW‘”%/H g"“""l 3488A HP 2605¢08770 300001443
. . WRCG1855/1910- R
13 Band Reject filter 1835/1925-40/8SS Wainwright 7 300003350
. . WRCG2400/2483- R
14 Band Reject filter 2375/2505-50/10SS Wainwright 11 300003351
. Quantum Change,
15 TILE-Software Modell TILE- EMCO none 300003451
B ICS/FULL
16 Highpass Filter WHKf(ZZS'g/ 18G- Wainwright 1 300003492
17 Highpass Filter WHK1.1/15G-10SS Wainwright 3 300003255
18 Highpass Filter WHK};;'SO/I 8G- Wainwright 18 300003789
PSA Spectrum Agilent Vertr
19 Analyzer 3 Hz - E4440A € : MY48250080 300003812 05.08.2008 05.08.2010
Bad Hom
26.5 GHz
MXG Microwave Agilent Vertr
20 Analog Signal N5183A € ’ MY47420220 300003813 06.08.2008 06.08.2010
Bad Hom
Generator
RF Filter Section Agilent Vertr.
21 9kHz - 1GHz N9039A Bad Hom MY48260003 300003825 19.08.2008 19.08.2010
TRILOG Super
22 Breitband VULB9163 Schwarzbeck 371 300003854 17.12.2008 17.12.2010
Antenne
i | P€ Pé’v_v‘grzf}lpply 1108-32 Heiden 1802 300001383 | 13.052007 [ 13.05.2010
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Signal Analyzer
24 20Hz-26,5GHz- FSiQ26 R&S 835111/0004 300002678 06.01.2009 06.01.2011
150 to + 30 DBM
. . HP
25 Switch-Unit 3488A MeBtechnik 2719A14505 300000368
26 Netzgerit 6032A HP . 2920A04466 300000580 06.01.2009 06.01.2011
MefBtechnik
27 EMI'. ESCI 1166.5950.03 R&S 100083 300003312 08.01.2010 08.01.2012
Messempfinger
28 Amplifier JS42_00§(£65 0-28- MITEQ 1084532 300003379
29 Antennenmast Model 2175 ETS- 64762 300003745
LINDGREN
. ETS-
30 Steuergeriit Model 2090 LINDGREN 64672 300003746
Interface-Box fiir ETS-
31 Drehtisch Model 105637 LINDGREN 44583 300003747
32 Breitbandantenne VULB9163 Schwarzbeck 295 300003787 01.04.2010 01.04.2012
33 Spectrum- FSU26 R&S 200809 300003874 08.01.2010 08.01.2012
Analyzer
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7 Photographs of the Test Set-up

Photo 1:

Photo 2:
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Photo 3:
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8 Photographs of the EUT

Photo 4: Antenna A

Photo 5: Antenna B
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Photo 6: Antenna C

Photo 7: Antenna D
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Photo 8:

Photo 9:
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Photo 10:

Photo 11:

T TLLL L L LI

SB100- A1
UEB/A1201172

2010-06-02

Page 53 of 54



CETECOM ICT Services GmbH CETEQOM "’

Test report no.: 1-2029-02-05/10

Photo 12:
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