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Test report no.: 1-6593/13-01-08 CWMTM

2 General information

2.1 Notes and disclaimer

The test results of this test report relate exclusively to the test item specified in this test report. CETECOM ICT
Services GmbH does not assume responsibility for any conclusions and generalizations 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 CETECOM ICT Services GmbH.

The testing service provided by CETECOM ICT Services GmbH has been rendered under the current "General
Terms and Conditions for CETECOM ICT Services GmbH".

CETECOM ICT Services GmbH will not be liable for any loss or damage resulting from false, inaccurate,
inappropriate or incomplete product information provided by the customer.

Under no circumstances does the CETECOM ICT Services GmbH test report include any endorsement or
warranty regarding the functionality, quality or performance of any other product or service provided.

Under no circumstances does the CETECOM ICT Services GmbH test report include or imply any product or
service warranties from CETECOM ICT Services GmbH, including, without limitation, any implied warranties of
merchantability, fitness for purpose, or non-infringement, all of which are expressly disclaimed by CETECOM
ICT Services GmbH.

All rights and remedies regarding vendor’s products and services for which CETECOM ICT Services GmbH has
prepared this test report shall be provided by the party offering such products or services and not by CETECOM
ICT Services GmbH.

In no case this test report can be considered as a Letter of Approval.

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

2.2 Application details

Date of receipt of order: 2014-05-06
Date of receipt of test item: 2014-04-28
Start of test: 2014-04-29
End of test: 2014-05-06
Person(s) present during the test: -/-

3 Test standard/s
Test standard Date Test standard description

47 CFR Part 15 Title 47 of the Code of Federal Regulations; Chapter I; Part 15 -
Radio frequency devices

RSS - 210 Issue 8 01.12.2010 Spectrum Management and Telecommunications Radio
Standards Specification - Licence-exempt Radio Apparatus (All
Frequency Bands): Category | Equipment
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Test report no.: 1-6593/13-01-08 CW,MTM

4 Test environment

Temperature:

Relative humidity content:

Barometric pressure:

Power supply:

5 Test item

Thom +22 °C during room temperature tests
Tmax +45 °C during high temperature tests
Tmin 0  °C during low temperature tests

42 %
not relevant for this kind of testing
Vrom 3.7 V Li-ion Battery

max 42V
Vmin 3.0 V

<

Kind of test item

Remote Controller

Type identification

easyTek

S/N serial number

Rad. YD00148
Cond. 001FF8F79CD9

HW hardware status

Proto 2.5

SW software status

BC7 0.12.2/ D9 240.11.1

Frequency band [MHz]

2400 MHz - 2483.5 MHz ISM Band

Type of radio transmission
Use of frequency spectrum

FHSS

Type of modulation

GFSK, Pi/4 QPSK, 8DPSK

Number of channels

79

Antenna

Integrated antenna

Power supply

3.7 V Li-ion Battery

Temperature range

0°C to +45°C

5.1 Additional information

Test setup- and EUT-photos are included in test report:  1-6593/13-01-01_AnnexA

1-6593/13-01-01_AnnexB
1-6593/13-01-01_AnnexD

6 Test laboratories sub-contracted

None

2014-05-19
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7 Description of the test setup

7.1

Radiated measurements chamber F

The radiated measurements are performed in vertical and horizontal plane in the frequency range from 9 kHz to
1 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. 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.

shielded semi anechoic chamber

recehang antenna
30 MHz v 1 GHz

measunement dislance 10 m

direction of rotation [360°) - azimuth

2
g
=
2

€-——m——————

—1 rilams swach uad

Equipment table:

Equipment Type Manufacturer Serial No. INV. No Cetecom
Switch-Unit 3488A HP MefRtechnik 2719A14505 300000368
DC power supply, 60Vdc, )

50A. 1200 W 6032A HP MeRtechnik 2920A04466 300000580
EMI Test Receiver ESCI 3 R&S 100083 300003312
Amplifier JS42-00502650-28-5A MITEQ 1084532 300003379
Antenna Tower Model 2175 ETS-LINDGREN 64762 300003745
Positioning Controller Model 2090 ETS-LINDGREN 64672 300003746
Turntable Interface-Box Model 105637 ETS-LINDGREN 44583 300003747
TRILOG Broadband Test-

Anterna 30 MHz - 3 GHz VULB9163 Schwarzbeck 295 300003787
CBT (Bluetooth Tester + CBT 1153.9000K35, CBT-

EDR Signalling) B55, CBT-K55 R&S 100313 300003516

2014-05-19
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7.2 Radiated measurements chamber C

shielded full anechoic chamber

H
1
'

ﬁ'ld'nnli'lulﬂ'nni[ﬂ'] - azimth

AAAAALAALALAARAARARARAARACKARAARARAAMARMAAAMALAMAMA

Equipment table:

Equipment Type Manufacturer Serial No. INV. No Cetecom

MXE EMI Receiver 20 Hz . .

bis 26,5 GHz N9038A Agilent Technologies MY51210197 300004405

TRILOG Broadband Test-

Antenna 30 MHz - 3 GHz VULB9163 Schwarzbeck 371 300003854
. ) WRCG2400/2483- I

Band Reject filter 2375/2505-50/10SS Wainwright 11 300003351

Highpass Filter WHKX7.0/18G-8SS Wainwright 18 300003789

Double-Ridged Waveguide g

Horn Antenna 1-18.0GHz 3115 EMCO 8812-3088 300001032

Active Loop Antenna 6502 EMCO 8905-2342 300000256

Anechoic chamber FAC 3/5m MWB / TDK 87400/02 300000996

Switch / Control Unit 3488A HP Meftechnik * 300000199

Switch / Control Unit 3488A HP MeRtechnik 2719A15013 300001156

Isolating Transformer At Erfi 91350 300001155

Regeltrenntravo

Three-Way Power Splitter, | 14g50c HP Meftechnik 300000997

50 Ohm

Amplifier js42-00502650-28-5a Parzich GMBH 928979 300003143

CBT (Bluetooth Tester + CBT 1153.9000K35, CBT-

EDR Signalling) B55, CBT-K55 R&S 100313 300003516

2014-05-19
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7.3 Radiated measurements 12.75 GHz to 25 GHz
Hom antenna
12.75t0 18 GHz

measwement
distance 25 cm : DC block spectrum analyzer

e e «--> > ';( > 63 € > [sﬁl-ll]

A w

\P Hom antenna
P;_ ﬂ 18to 26 GHz
power supply
Equipment table:
Equipment Type Manufacturer Serial No. INV. No Cetecom
Std. Gain Horn Antenna
12.4 t0 18.0 GHz 639 Narda 8402 300000787
Std. Gain Horn Antenna
18.0 to 26.5 GHz 638 Narda 8205 300002442
Microwave System .
Amplifier, 0.5-26.5 GHz 83017A HP MeRtechnik 00419 300002268
Spectrum Analyzer 20 Hz - | k550 R&S 200012 300003443
50 GHz
Signal Analyzer 40 GHz FSV40 R&S 101042 300004517
CBT (Bluetooth Tester + CBT 1153.9000K35, CBT-
EDR Signalling) B55, CBT-K55 R&S 100313 300003516

2014-05-19 Page 7 of 73



Test report no.: 1-6593/13-01-08

CETECOM™
L

7.4 AC conducted

Equipment table:
Equipment Type Manufacturer Serial No. INV. No Cetecom
MXE EMI Receiver 20 Hz . .
bis 26,5 GHz N9O038A Agilent Technologies MY51210197 300004405

. MPL |EC625 Bus ]

Isolating Transformer Regeltrenntravo Erfi 91350 300001155
Switch / Control Unit 3488A HP MeRtechnik * 300000199
Switch / Control Unit 3488A HP MeRtechnik 2719A15013 300001168
'mfz'c'a' Mains 9 kHz 10 30| £g143 75 R&S 828576/020 300001210
CBT (Bluetooth Tester + CBT 1153.9000K35, CBT-
EDR Signalling) B55, CBT-K55 R&S 100313 300003516

2014-05-19
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7.5 Conducted bluetooth test system

System controller

=71
]
1

e e B ey B B

Equipment table:

Chnralic bax
|
! I UARTHCI
--------- | I (BT LE oniy)
. i
'
]
T 1RX
> 1 >| EUT
I
i
I
I
I
!
I
> 0
!
Switch matrix " DC pawer suppl;
, [_I_— _. .-] et i _DE--‘_
Fikter and
coupling unit

Equipment Type Manufacturer Serial No. INV. No Cetecom
Vector Signal Generator,

300 KHz 1o 2.2 GHz SMIQ03B R&S 835541/055 300002681-0001
Switch / Control Unit 3488A HP MeRtechnik 300001691
Power Supply DC NGPE 40/40 R&S 388 400000078

Spectrum Analyzer 9kHz to
30GHz -140..+30dBm

Spectrum Analyzer 9kHz to
30GHz -140..+30dBm

Spectrum Analyzer 9kHz to
30GHz -140..+30dBm

Spectrum Analyzer 9kHz to
30GHz -140..+30dBm

Spectrum Analyzer 9kHz to
30GHz -140..+30dBm

FSP30

FSP30

FSP30

FSP30

FSP30

2014-05-19
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8 Summary of measurement results

X No deviations from the technical specifications were ascertained
p
| There were deviations from the technical specifications ascertained
TC Identifier Description Verdict Date Remark
. CFR Part 15
RF-Testing RSS 210, Issue 8, Annex 8 Passed 2014-05-19 -/-
e Temperature Flovitels
specification Test case " source Mode Pass | Fail NA NP Remark
conditions
clause voltages
§15.247(b)(4)
RSS 210/ Antenna gain Nominal Nominal GFSK X O O O complies
AB.4(2)
§15.247(e) GFSK .
RSS210/ | "OWersPe@ | Nominal | Nominal | Pi4DQPSK | O | O | ® | O |Notappieavletor
A8.2(b) Y 8 DPSK :
§15.247(a)(1) Carrier
RSS 210/ frequency Nominal Nominal GFSK X O O O complies
A8.1(b) separation
§15.247(a)(1) Number of
RSS 210/ hopping Nominal Nominal GFSK X O O O complies
A8.1(d) channels
§15'2(4m7)(a)(1) Time of GFSK
occupancy Nominal Nominal Pi/4 DQPSK X [ [ [ complies
Sy (dwell time) 8 DPSK
A8.3(1)
Spectrum
Sl el i) bangwidtﬁ ofa GFSK X L L L
RSS 210/ FHSS system Nominal Nominal Pi/4 DQPSK X | | | complies
HEAE) 20dB bandwidth 8 DPSK O S R
§15.247(b)(1) . GFSK X O Ll Ll
RSS-210 / Max'mme‘r’“tp“‘ Nominal Nominal | Pi4DQPSK | @ | O | O | O complies
A8.4(2) P 8 DPSK X O | O O
§15.247(d) Band edge GFSK X ] ] ]
RSS-210/A8 5 compliance Nominal Nominal Pi/4 DQPSK X O O O complies
: conducted 8 DPSK X [ [ [
§15.205 Band edge GFSK X ] ] ]
RSS-21-0/A8 5 compliance Nominal Nominal Pi/4 DQPSK X O O O complies
: radiated 8 DPSK X [ [ [
TX spurious GFSK X ] ] ]
§15.247(d) emissions Nominal Nominal | Pi/4DQPSK | X O O O complies
RSS-210/A8.5 conducted 8 DPSK X [ [ [
§15.247(d) TX spurious
: emissions Nominal Nominal GFSK complies
RSS-210/A85 |  Cropood oo a P
§15.109 RX spurious
: emissions Nominal Nominal -/- X O O O complies
AT radiated
TX spurious
§15.209(a) emissions . ) .
L radiated Nominal Nominal GFSK X [ [ [ complies
< 30 MHz
Conducted
§15.107(a) emissions Nominal Nominal GFSK X O O O complies
§15.207 <30 MHz

Note: NA = Not Applicable; NP = Not Performed

2014-05-19
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Test report no.: 1-6593/13-01-08 CWMTM

9 Additional comments

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

Reference documents: None

Special test descriptions: None

Configuration descriptions: TX tests: were performed with x-DH5 packets and static PRBS pattern
payload.

RX/Standby tests: BT test mode enabled, scan enabled, TX Idle

Test mode: = Bluetooth Test mode loop back enabled
(EUT is controlled over CBT/CMU)

] Special software is used.
EUT is transmitting pseudo random data by itself

2014-05-19 Page 11 of 73
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10 Measurement results

10.1 RF- Output power

Measurement:

Based on the conducted output power measured the E.I.R.P was calculated using the Gain information provided
by the customer. To simplify the calculation a worst case antenna gain of 0.0 dBi was used instead of -1.2 dBi
reported by the customer.

Measurement parameters:

Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 3 MHz
Resolution bandwidth: 3 MHz
Span: 5 MHz
Trace-Mode: Max hold
Limits:
FCC IC
Maximum output power
[Conducted: 0.125 W — antenna gain max. 6 dBi]
Systems using more than 75 hopping channels:
Conducted: 1.0 W — antenna gain max. 6 dBi
Results:
GFSK
lowest middle highest
T Vhom channel channel channel
2402 MHz 2441 MHz 2480 MHz
Conducted power [dBm]
Measured with GFSK modulation 0.23 2.53 3.5
Gain [dBI]* 0.0 0.0 0.0
Radiated power [dBm]
Measured with GFSK modulation 0.23 2.53 3.5
[calculated]

*provided by the customer.

2014-05-19 Page 12 of 73
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Pi/4 DQPSK
lowest middle highest
e Ve channel channel channel
2402 MHz 2441 MHz 2480 MHz
Conducted power [dBm] 20 0.1 12
Measured with Pi/4 DQPSK modulation ) ) )
Gain [dBi]* 0.0 0.0 0.0
Radiated power [dBm]
Measured with GFSK modulation -2.0 -01 -1.2
[calculated]
*provided by the customer.
8 DPSK
lowest middle highest
ilinom \/nom channel channel channel
2402 MHz 2441 MHz 2480 MHz
Conducted power [dBm] 14 05 17
Measured with 8 DPSK modulation ’ ' ’
Gain [dBi]* 0.0 0.0 0.0
Radiated power [dBm]
Measured with GFSK modulation -1.4 -0.5 1.7

[calculated]

*provided by the customer.

Result: Passed

2014-05-19
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10.2 Carrier frequency separation

Description:

Measurement of the carrier frequency separation of a hopping system. The carrier frequency separation is
constant for all modulation-modes. We use GFSK-modulation to show compliance. EUT in hopping mode.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 100 kHz
Resolution bandwidth: 100 kHz
Span: 4 MHz
Trace-Mode: Max Hold
Limits:

FCC IiC

Carrier Frequency Separation

Minimum 25 kHz or two-thirds of the 20 dB bandwidth of the hopping system whichever is greater.

Result:

Carrier frequency separation ~1 MHz

Result: Passed
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Plot:

Plot 1: Carrier frequency separation (GFSK modulation)

C.BER by Cetecom Saarbruecken Gemany

Ref. Level Offset [dB] Detector Sweeptime [z Yideo Bl [Hz) REAN [Ha)
25 FO% im 100k 100000
5 | Y | T 1T T 1T T 1T T 1T T 1T T T7 1T T 1]
Mag. [dBm] ]
0 i i fl aren

TT T TT T 17

;/_~j

‘1___‘_

- i _
) - ‘U‘ r\[jll‘ V’U rm :
20 C L1 11 L 11 1 L 111 L1 1 1 L 111 L 11 1 L 11 1 L1 11 ]
24396 243966 244G 244060 24416 244186 24426 244260 24436
Freq [H2)
Start Freq [Hz) Stop Freq [Hz] Tracem. Found Peak [dBm] Found Peak [Hz]
24396 24436 IAxH 1736633301 2442050025

2014-05-19
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10.3 Number of hopping channels

Description:

Measurement of the total number of used hopping channels. The number of hopping channels is constant for all
modulation-modes. We use GFSK-modulation to show compliance. EUT in hopping mode.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 500 kHz
Resolution bandwidth: 500 kHz
Span: Plot 1: 2400 — 2445 MHz
pan: Plot 2: 2445 — 2485 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
Number of hopping channels
At least 15 non overlapping hopping channels
Result:
Number of hopping channels 79

Result: Passed
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Plots:

Plot 1: Number of hopping channels (GFSK modulation)

C.BER by Cetecom Saarbruecken Gemany

Ref. Level Offset [dB] Detector Sweeptime [z Yideo Bl [Hz) REAN [Hz)
a5 FO% im G0k 500000
5IIIIIIIII\IIIIIIIIII\I\IIIIII\IIIII\
0k = RN Ra N VAT TG L AT P T s (VAT TR A VIR VRV AR TR A TaY T a Y aTaTaliYaVatataly
Mag. [dBm] [’Uvuu\luuyvyryv | EE K 4 | PN o o I EL LR R (AN G S O P
Bl
-0 ]
-5

-20 B ’ |

26 1

30 _} i
J

e

I e e ) e s
AG 24086 241G 24156 2426 24286 243G 24356 244G 24456

40 {
45 {—

Freq [H2)

Start Freq [Hz) Stop Freq [Hz] Tracem. Found Peak [dBm] Found Peak [Hz]
245 24456 IAxH 2708114075 24251603216

Plot 2: Number of hopping channels (GFSK modulation)

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [dB] Detetor Sweeptime 5 Yideo B [Hz) REN [Hz)
ek FO% gm 00k 00000

0 Ee ey ST I
Mag. [dBm] _V'J“VV\JUUVUVVV‘JUVUUU\!\'VVFVV“M'“\"‘V""\ i

45
0 11 || I | 1111 1 111 I 1 1 1 | 11| |
24456 24506 245506 2466 246506 2476 24756 2486 24856

Freq [Hz]

Start Freq [Hz) Stop Freq [Hz) Tracem. Found Peak [dBm] Found Peak [Hz)
24466 24356 hAH 3056854766 24798607306
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10.4 Time of occupancy (dwell time)

Measurement:

For Bluetooth® devices no measurements mandatory depending on the fixed requirements according to the
Bluetooth® Core Specifications!

For Bluetooth® devices:

The channel staying time of 0.4 s within a 31.6 second period in data mode is constant for Bluetooth® devices
and independent from the packet type (packet length). The calculation for a 31.6 second period is a follows:

Channel staying time = time slot length * hop rate / number of hopping channels * 31.6 s

Example for a DH1 packet (with a maximum length of one time slot)
Channel staying time = 625 ys * 1600*1/s / 79 * 31.6 s = 0.4 s (in a 31.6 s period)

For multi-slot packets the hopping is reduced according to the length of the packet.

Example for a DH3 packet (with a maximum length of three time slots)
Channel staying time = 3 * 625 us * 1600/3 *1/s / 79 * 31.6 s = 0.4 s (in a 31.6 s period)

Example for a DH5 packet (with a maximum length of five time slots)
Channel staying time = 5 * 625 us * 1600/5 *1/s / 79 * 31.6 s = 0.4 s (in a 31.6 s period)

This is according the Bluetooth® Core Specification V2.0 & V2.1 & V3.0 & V4.0 (+ errata) for all Bluetooth®
devices and all modulations.

The following table shows the relations:

Packet Size Pulse Width [ms] * Max. number of.transmlssmns
per channel in 31.6 sec
DH1 0.366 640
DH3 1.622 214
DH5 2.870 128
* according Bluetooth® specification
Results:
Max. number of Dwell time
Packet Size Pulse Width [ms]* transmissions [Pulse width * Number of
in 31.6 sec transmissions]
DH1 0.366 640 234.2 ms
DH3 1.622 214 347.1 ms
DH5 2.870 128 367.4 ms
Limits:

FCC

Time of occupancy (dwell time)

The frequency hopping operation shall have an average time of occupancy on any frequency not exceeding 0.4 seconds
within a duration in seconds equal to the number of hopping frequencies multiplied by 0.4.

Result: Passed
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10.5 Spectrum bandwidth of a FHSS system — 99 % bandwidth

Description:

Measurement of the 20dB bandwidth of the modulated signal. The measurement is performed according to the
“Measurement Guidelines” (DA 00-705, March 30, 2000). EUT in single channel mode.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 30 kHz
Resolution bandwidth: 30 kHz
Span: 6 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
Spectrum bandwidth of a FHSS system — 99% bandwidth
GFSK < 1500 kHz
Pi/4 DQPSK < 1500 kHz
8DPSK < 1500 kHz
Results:
Modulation 99 % bandwidth [kHz]
Frequency 2402 MHz 2441 MHz 2480 MHz
GFSK 956 938 938
Pi/4 DQPSK 1244 1244 1244
8DPSK 1244 1263 1263
Measurement uncertainty + 30 kHz

Result: Passed
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Plots:

Plot 1: lowest channel — 2402 MHz, GFSK modulation

C.BER by Cetecom Saarbuecken Gemany
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Plot 2: middle channel — 2441 MHz, GFSK modulation
C.BER by Cetecom Saarbuecken Gemany
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Plot 3: highest channel — 2480 MHz, GFSK modulation

C.BER by Cetecom Saarbuecken Gemany
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Plot 4: lowest channel — 2402 MHz, Pi / DQPSK modulation
C.BER by Cetecom Saarbuecken Gemany
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Plot 5: middle channel — 2441 MHz, Pi / DQPSK modulation

C.BER by Cetecom Saarbuecken Gemany
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Plot 6: highest channel — 2480 MHz, Pi/ DQPSK modulation
C.BER by Cetecom Saarbuecken Gemany
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Plot 7: lowest channel — 2402 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbuecken Gemany
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Plot 8: middle channel — 2441 MHz, 8 DPSK modulation
C.BER by Cetecom Saarbuecken Gemany
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Plot 9: highest channel — 2480 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbuecken Gemany
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10.6 Maximum output power

Description:

Measurement of the maximum output power conducted and radiated. EUT in single channel mode.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 3 MHz
Resolution bandwidth: 3 MHz
Span: 5 MHz
Trace-Mode: Max Hold
Limits:

FCC IC

Maximum output power

[Conducted: 0.125 W — antenna gain max. 6 dBi]
Systems using more than 75 hopping channels:
Conducted: 1.0 W — antenna gain max. 6 dBi
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Results:
Modulation Maximum output power conducted [dBm]
Frequency 2402 MHz 2441 MHz 2480 MHz
GFSK 0.2 2.5 3.5
Pi/4 DQPSK -2.0 -0.1 1.2
8DPSK 1.3 0.5 1.7
Measurement uncertainty +1dB

Result: Passed

Results:
Modulation Maximum output power radiated - EIRP [dBm]
Frequency 2402 MHz 2441 MHz 2480 MHz
GFSK *) 0.2 25 3.5
Pi/4 DQPSK *) -2.0 -0.1 1.2
8DPSK *) 1.3 0.5 1.7
Measurement uncertainty +3dB

*) - Values calculated with antenna gain provided by customer. (0dBi)

Result: Passed
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Plots:

Plot 1: lowest channel — 2402 MHz, GFSK modulation

C.BER by Cetecom Saarbruecken Gemany
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Plot 2: middle channel — 2441 MHz, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [dB] Detetor Sweeptime 5 Yideo B [HZ) REAN [Hz)
ek FO% gm 3 3000000

Mag. [dBm]

~

1% NE

2
24336 24396 24406 244106 24420 24436 244406

Freq [Hz]

Start Freq [Hz) Stop Freq [Hz) Tracem. Found Peak [dBm] Found Peak [Hz)
24386 24446 hAH 283313446 2 4408256516

2014-05-19 Page 27 of 73



Test report no.: 1-6593/13-01-08 CW,M ;

Plot 3: highest channel — 2480 MHz, GFSK modulation

C.BER by Cetecom Saarbruecken Gemany
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Plot 4: lowest channel — 2402 MHz, Pi / DQPSK modulation

C.BER by Cetecom Saarbruecken Germany
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Plot 5: middle channel — 2441 MHz, Pi / DQPSK modulation

C.BER by Cetecom Saarbruecken Gemany
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Plot 6: highest channel — 2480 MHz, Pi / DQPSK modulation
C.BER by Cetecom Saarbruecken Germany
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Plot 7: lowest channel — 2402 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbruecken Gemany
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Plot 8: middle channel — 2441 MHz, 8 DPSK modulation
C.BER by Cetecom Saarbruecken Germany
Ref. Level Offset [dB] Detetor Sweeptime 5 Yideo B [HZ) REAN [Hz)
ek FO% gm 3 3000000
2r | ]
Mag.[dBm] ey ]
0 i JW vl
i /-""N " th\ .
4 ]| -
o i N\ ;
4 ;/ \\_
A0 |
4 L l l l \ 1 I 1 1 l I [
24386 24386 244G 24416 24426 244306 244456
Freq [Hz]
Start Freq [Hz) Stop Freq [Hz) Tracem. Found Peak [dBm] Found Peak [Hz)
24386 24446 hAH 04378179932 244090982

2014-05-19

Page 30 of 73



Test report no.: 1-6593/13-01-08

CETECOM

Ww-

Plot 9: highest channel — 2480 MHz, 8 DPSK modulation
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10.7 Band edge compliance conducted

Description:

Measurement of the conducted band edge compliance. EUT is measured at the lower and upper band edge in
single channel and hopping mode. The measurement is repeated for all modulations.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 100 kHz
Resolution bandwidth: 100 kHz
Span: Lower Band Edge: 2395 — 2405 MHz
Upper Band Edge: 2478 — 2489 MHz
Trace-Mode: Max Hold
Limits:

FCC IC

Band edge compliance conducted

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.

Results:
Scenario Band edge compliance conducted [dB]
Modulation GFSK Pi/4 DQPSK 8DPSK
Lower band edge — hopping off >20dB >20dB >20dB
Lower band edge — hopping on >20dB >20dB >20dB
Upper band edge — hopping off >20dB >20dB >20dB
Upper band edge — hopping on >20dB >20dB >20dB
Measurement uncertainty +1.5dB

Result: Passed
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Plots:

Plot 1: Lower band edge — hopping on, GFSK modulation

C.BER by Cetecom Saarbruecken Germany
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Plot 2: Upper band edge — hopping on, GFSK modulation
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Plot 3: Lower band edge — hopping off, GFSK modulation

C.BER by Cetecom Saarbruecken Germany
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Plot 4: Upper band edge — hopping off, GFSK modulation
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Plot 5: Lower band edge — hopping on, Pi/4 DQPSK modulation

C.BER by Cetecom Saarbruecken Germany
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Plot 6: Upper band edge — hopping on, Pi/4 DQPSK modulation
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