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Test report no.: 1-1928-25-05/10

CETECOM™

2 General information

2.1 Notes

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 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 CETECOM ICT Services GmbH.

This test report is electronically signed and valid without handwriting 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:

Date of receipt of test item:

Start of test:

End of test:

Person(s) present during the test:

3 Test standard/s

Test standard Version
47 CFR Part 15 2009-10
RSS - 210 Issue 8 2010-12

4 Test environment
Temperature: Thom
Tmax
Tmin

Relative humidity content:

Air pressure:

2010-10-04

2011-04-11

2011-04-11

2011-04-21
A

Test standard description

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

Spectrum Management and Telecommunications - Radio
Standards Specification

Low-power Licence-exempt Radiocommunication Devices (All
Frequency Bands): Category | Equipment

+20 °C during room temperature tests
+60 °C during high temperature test
-10 °C during low temperature test
54 %

not relevant for this kind of testing

Power supply: Viom 3.0 V coin cell battery
Vimax 33 V
Vimin 27 V
2011-07-25 Page 3 of 62




Test report no.: 1-1928-25-05/10 CWMW

5 Test item

Kind of test item ; (Bluetooth® Low Energy technology)
Type identification : GB-6900
S/N serial number : Rad. & conducted: See photos
HW hardware status ; Mass production
SW software status ; Engineering sample
Frequency band [MHz] ISM band 2402 - 2480 MHz
(Lowest channel 2402 MHz, highest channel 2480 MHz)
Type of modulation : GFSK
Number of channels : 40
Antenna : integral
Power supply : 3 V coin cell battery
Temperature range : -10°C to +60 °C

6 Test laboratories sub-contracted

None
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Test report no.: 1-1928-25-05/10

CETECOM™

7 Summary of measurement results

X No deviations from the technical specifications were ascertained
O 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 2011-07-25 -/-
U Temperature RO Er Results
specification Test case per: source Mode Pass | Fail NA NP
conditions (max.)
clause voltages
§15.247(b)(4)
RSS 210/ Antenna gain Nominal Nominal GFSK X O O O complies
A8.4(2)
LB ZVNE) Power spectral . .
RSS 210/ densit Nominal Nominal GFSK d d X d -/
A8.2(b) Y
815.247(a)(1) Carrier
RSS 210/ frequency Nominal Nominal GFSK X O O O complies
A8.1(b) separation
815.247(a)(1) Number of
RSS 210/ hopping Nominal Nominal GFSK X [ (| [ complies
A8.1(d) channels
§15.24_1__7(a)(l) Time of
() occupancy Nominal Nominal GFSK X O O O complies
S0y (dwell time)
A8.3(1)
Spectrum
§15.247(2)(1) | o dit ot
RSS 210/ FHSS system Nominal Nominal GFSK X [ (| [ complies
AB.2(a) 20dB bandwidth
§15.247(b)(1) .
RSS-210/ Maxm(L)JvTe(rJutput Nominal Nominal GFSK X [ (| [ complies
A8.4(2) P
Band edge
815.247(d) h . . .
RSS.210 / A5 (i:?)nr:gﬂi?;de Nominal Nominal GFSK X O | O complies
§15.205 Band edge
RSS.210/ A5 C(;g”ldpig?:(;:e Nominal Nominal GFSK X O | O complies
§15.247(d) TX spurious
: emissions Nominal Nominal GFSK complies
RSS-210/ A8.5 conducted lZl O = O 2
§15.247(d) TX spurious
: emissions Nominal Nominal GFSK complies
RSS-210/ A8.5 radiated lZl O = O 2
RX spurious
R§é.s5_.(13(()e$:] emissions Nominal Nominal -/ X O | O complies
’ radiated
TX spurious
§15.209(a) emissions . . .
eeysaa radiated Nominal Nominal GFSK X [ (| [ complies
< 30 MHz
Conducted
§15.107(a) emissions Nominal Nominal GFSK [ [ X [ complies
< 30 MHz

Note: NA = Not Applicable; NP = Not Performed

2011-07-25
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Test report no.: 1-1928-25-05/10 CWMW

8 RF measurement testing
8.1 Description of test setup

8.1.1 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 hon-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.

Semi anechoic chamber

Turmntable 3m &
Tower 1-4m Height
receiving antenna

Power
supply

D_J

<%
Q Sucoflex

cable
L 0,8 m Height
1 -4 m Height
;
Non-conductive table — Non-conductive table I T
0,1m Height 0.8m Height

Picture 1: Diagram radiated measurements

9 kHz - 30 MHz: active loop antenna
30 MHz — 1 GHz: tri-log antenna
>1 GHz: horn antenna

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 (CMUZ200 or other) by air link using signalling antenna.
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Test report no.: 1-1928-25-05/10 CWMW

8.1.2 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 (CMUZ200 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.

eguipment under test

3 € > 625 € > e [*El”
1 — I'v-_-'nh
antenna attenuator
connectar spectrum analyzer
poier
connector

- ﬂ power sUpply

Picture 2: Diagram conducted measurements

signalling unit

8.2 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 LE packets (37 byte payload) and

static PRBS pattern.
RX/Standby tests: BT enabled, TX Idle

Test mode: ] Bluetooth LE Test mode enabled
(EUT is controlled over CBT)

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

2011-07-25 Page 7 of 62



Test report no.: 1-1928-25-05/10

CETECOM™

8.3 RSP100 test report cover sheet / performance test data

Test report number

1-1928-25-05/10

Equipment model number

GB-6900

Certification number

2388B-GB6900

Manufacturer (complete address)

CASIO COMPUTER CO,, LTD.
2-1, Sakaecho, 3-chome
Hamura City

205-8555 Tokyo / Japan

Tested to radio standards specification no.

RSS 210, Issue 8, Annex 8

Open area test site IC No.

IC 3462C-1

Frequency range 2400 — 2483.5 MHz-band (2402 — 2480 MHz)
RF-power [mW] (max.) (E:IORng cl)gg

Occupied bandwidth (99%-BW) [kHz] 1569

Type of modulation GFSK

Emission designator (TRC-43) 1M57FXD

Antenna information integral

Transmitter spurious (worst case)

42.49 dBuV/im @ 4960 MHz (1 MHz /10 Hz AVG)

Receiver spurious (worst case)

43.40 dBpuV/m (noise floor)

ATTESTATION:
DECLARATION OF COMPLIANCE:

| attest that the testing was performed or supervised by me; that the test measurements were made in
accordance with the above-mentioned Industry Canada standard(s); and that the equipment identified in this
application has been subjected to all the applicable test conditions specified in the Industry Canada standards
and all of the requirements of the standard have been met.

Laboratory manager:

2011-07-25 Joerg Warken e -
Date Name Signature |
f;‘
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Test report no.: 1-1928-25-05/10

CETECOM™

9 Measurement results

9.1 Antennagain

Measurement:

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and the
conducted power of the module. For Bluetooth® LE devices, the GFSK modulation is used.

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
CFR Part 15.247 (b)(4) RSS 210, Issue 8, A 8.4(2)
Antenna Gain
6 dBi
Results:
lowest middle highest
Trom Vhom channel channel channel
2402 MHz 2440 MHz 2480 MHz
Conducted power [dBm]
Measured with GFSK modulation 10 16 17
Radiated power [dBm] ) i i
Measured with GFSK modulation 76 5.2 24
Gain [dBi]
Calculated -8.6 -6.6 4.1

Result: The result of the measurement is passed.

2011-07-25
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Test report no.: 1-1928-25-05/10 CWMW

9.2 Power spectral density

Description:

Measurement of the power spectral density of a digital modulated system. This requirement is only valid for
digitally modulated systems without hopping functionality.

Measurement:
Measurement parameter

Detector: Peak

Sweep time: 500 s

Video bandwidth: 3 kHz

Resolution bandwidth: 3 kHz

Span: 150 kHz

Trace-Mode: Max Hold
Limits:

FCC IC
CFR Part 15.247 (e) RSS 210, Issue 8, A 8.2(b)

Power Spectral Density

For digitally modulated systems the transmitter power spectral density conducted from the transmitter to the antenna
shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission or over 1.0
second if the transmission exceeds 1.0-second duration.

Result:
Modulation Power spectral density [dBm/3kHz]
Frequency 2412 MHz | 2437 MHz | 2462 MHz
GFSK
i i |
Pi/4 DQPSK Not required for hopping systems!
8DPSK
Measurement uncertainty +1.5dB

2011-07-25 Page 10 of 62
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9.3 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 IC
CFR Part 15.247 (a)(1) RSS 210, Issue 8, A 8.1(b)

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 ~2 MHz

Result: The result of the measurement is passed.
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CETECOM

Plot 1: Carrier Frequency Separation (GFSK)

C.BER by Cetecom Saarhriecken Gemany

Ret. Level Ofeet [dB] Detector Sweeptime [ Wideo B [Hz) REA [Hz
128 Pos am 100k 100000
5 T T 1T T T T T T T T 1T T T 1T T 1T T T T 1T
Mag.[sBm] 5 | i
[T A\
3
/ \ / \
L i) /
o {"ﬁu L\ /{mﬂ\
-28 l I \\\r‘/
-30 Mﬂﬂ
35 L1 11 L 111 L 111 L1 11 L1 11 L1 1 L 111 I -
24336 243356 2446 244066 24416 244136 24426 244260 24436
Freq [Hz]
Hart Freq [He) Stop Freq [Ha) Tracem. Found Peak [dB8m] Found Peak [Hz)
24396 24436 MAxH -27 BE055603 24306
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Test report no.: 1-1928-25-05/10 CWMW

9.4 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
CFR Part 15.247 (a)(1) RSS 210, Issue 8, A 8.1(d)
Number of hopping channels
At least 15 non overlapping hopping channels
Result:
Number of hopping channels 40

Result: The result of the measurement is passed.
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Test report no.: 1-1928-25-05/10 cm*gng

Plot 1: Number of hopping channels (GFSK)

C.BER by Cetecom Saarbmeden Germany

Ref. Level Offset [dB] Detector Sweeptime [3] Wideo BV [Hz] REW [Hz]
125 POg am 300k 400000
5_I\I\III\\\II\I\IIIIII\III\I\III\\III_
Mayg. [dBm] 0O r ol i T S i O A T el
S-WW AT AN R TRV RTAVITATE;
NIBRRAIIREREIVARENINARRINE
L | f | V T
16 l)
o 1
-25 i
-3 i
-35
_ml\l\lll\\\II\I\IIIIII\III\I\III\\III-
246 24066 2416 24166 2426 24266 2436 24366 2446 24465
Freq [Hz]
Start Freq [Hz) Stap Freq [Hz) Tracem. Found Peak [dBim) Found Peak [Hz)
246 P hifH 08104663223 214245403
Plot 2: Number of hopping channels (GFSK)
C.BER by Catecom Saarbruecien Germany
Ref, Level Offset [dB] Detector Sweeptime [3] Wideo BV [Hz] REW [Hz]
125 FOs im 0k 400000

Mag. [dBm
0. [d8m] 2

-20

|
. /i
z ¥

&

_BU-III\III\III\III\III\III\III\III\-
24456 2430 24556 Z4EG 24656 2470 24756 2430 24350

Freq [H)

Start Freq [Hz] Stop Freq [Hz Tracem, Found Peak [dBm] Faund Peak [Hz]
2A46G 24855 hitdH 144474487 2ATE7EAGTG
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CETECOM™

9.5 Time of occupancy (dwell time)
Measurement:

Measuring/calculation of the pulse width in data transmit mode on one hopping channel for a Bluetooth® LE
device

Measurement parameters:

Detector: Peak

Video bandwidth: 1 MHz
Resolution bandwidth: 1 MHz

Span: Zero span
Trace: Video triggered

For Bluetooth® LE devices:
Time slot length: 625us
Number of channels: 40

Number of time slots per second: 1600/s
Max. number of transmissions per channel in 1 s: 1600/s / 40 = 40
Max. number of transmissions per channel in 16 s: 40 x16 = 640

Period : Number of channels x 0.4s = 16s

Limits: Subclause 4.3.4.1.2
Under normal test conditions only 400 ms within in a period

Results:

Dwell time = standard test packet pulse width*) x number of transmission per channel in 15.6 seconds

Packet type

standard test packet
pulse width [ms]

number of hops in 16
sec

calculated dwell
time[ms]

Data Transmit mode

0.376

640

241

*) For Bluetooth® LE devices no measurements are mandatory due to the fixed requirements of the Bluetooth®
Core Specification. The standard test packet is defined as:

f

- Total packet duration = 376
Sync word (32b)

Preamble (8b) PDU header (8b) PDU payload (37 octets; 296b) CRC (24b)
PDU length (8b)
i : ; ; -t [us]
A A A
Startef Start of End of End of packet

;'backet header

field payload field

payload field

Start of packet
(first preamble bit) |

Sync word (32) PDU header (8) | PDU length (8)

Result: The result of the measurement is passed.
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9.6 Spectrum bandwidth of a FHSS system — 20 dB 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: 2s
Video bandwidth: 30 kHz
Resolution bandwidth: 10 kHz
Span: See plots
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247 (a)(1) RSS 210, Issue 8, A 8.2(a)
Spectrum bandwidth of a FHSS system — 20 dB bandwidth
Bandwidth < 3/2 * Channel spacing
Result:
Modulation 20 dB BANDWIDTH [kHz]
Frequency 2402 MHz 2440 MHz 2480 MHz
GFSK 1569 1064 1070
Measurement uncertainty + 10 kHz

Result: The result of the measurement is passed.
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Plot 1: lowest Channel

C.BER by Cetecom Saarbuedken Germany

Ref. Leve| Dffzet [dB) Detector Sueeptime [3] Wideo Bl [Hz] REAN [Hz)
128 P08 2 30k 30000

10 LT TT T T T T T T T T 171

Magn. 8] - ]

- 1 R p

d A :

Peak! E J U e L /\ ]

: o fla [ 1\ ;

A0 /\/\ T W 'L iy 1‘[ W w |

& F \\‘,M‘ i) PI -

Peald o I T Y T Y
o 23976 23986 23996 246 2406 24026 24036 24046 24056 24066 24070

Frequency [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth [iHz]
35 B0028076m 24019809826 MAKH 1568
Plot 2: mid channel
C.BER by Cetecom Saarbuedken Germany

Ref. Leve| Dffzet [dB) Detector Sueeptime [3] Wideo Bl [Hz] REAN [Hz)
125 FOs 2 3k 30000

10 LT 1T T [ T T 1T 1T T 1T T 17T

Magn. 8] - .

Trared N fj L\ i
a k ]

O S W MU §
- el NN

s o
Peald v T Y T Y
o 2436 24376 24396 24396 2440 2416 24426 24436 24846 24486 L4460
Frequency [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth [iHz]
09511795044 24309809826 MAKH 1064
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Plot 3: highest channel

C.BER by Cetecom Saarbuedken Germany

Ref. Leve| Offzet [dB] Detector Sweeptime [3] Wideq Bilf [H2] REAN [Hz)

124 POs 2 30k 30000

LU o s e L —— | ——— L —— | —— L I

Magn. [4Bm| C ]
gn. [4Bm] 0

Trace1 :20 E [ﬂf“ \'\“" ]
N /! B :
Peakd o : /”'V“/\f’\/ \/\N\\k i

A0 gl
Feal2 L B L [ L1 [ [ R
& 247850 24736 247950 2486 248050 24816 248156
Frequency [Hz)
Found Peak [1Bm] Found Peak [Hz) Tracemode Bandwidth [Hz]
1.0674456374 24709720406 IAxH 1070
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9.7 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: See plots
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247 (b)(1) RSS 210, Issue 8, A 8.4(2)
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
Result:
Modulation Maximum output power conducted [dBm]
Frequency 2402 MHz 2440 MHz 2480 MHz
GFSK 1.0 1.6 1.7
Measurement uncertainty +1.5dB
Modulation Maximum output power radiated - EIRP [dBm]
Frequency 2402 MHz 2440 MHz 2480 MHz
GFSK -7.6 -5.2 2.4
Measurement uncertainty +3dB

Result: The result of the measurement is passed.
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Plot 1: lowest Channel

C.BER by Cetecom Saarhriecken Gemany
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Plot 2: mid channel

C.BER by Cetecom Saarbrueen Gemany
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Plot 3: highest channel

C.BER by Cetecom Saarhriecken Gemany
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9.8 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.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 100 kHz
Resolution bandwidth: 100 kHz
Span: Lower Band Edge: 2395 — 2405 MHz
pan: higher Band Edge: 2478 — 2489 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247 (d) RSS 210, Issue 8, A 8.5

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.
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Result: Also see plots

Szenario 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: The result of the measurement is passed.
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Plot 1: Lower band edge — hopping on

C.BER by Cetecom Saarbruedien Germany
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Plot 2: Upper band edge — hopping on

C.BER by Cetecom Saarbruecken Garmany
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Plot 3: Lower band edge — hopping off

C.BER by Cetecom Saarbruecken Garmany
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Plot 4: Upper band edge — hopping off
C.BER by Cetecom Saarbruecien Germany
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9.9 Band edge compliance radiated

Description:

Measurement of the radiated band edge compliance. The EUT is turned in the position that results in the
maximum level at the band edge. Then a sweep over the corresponding restricted band is performed. The EUT
is set to single channel mode and the transmit channel is channel 00 for the lower restricted band and channel
39 for the upper restricted band. The measurement is repeated for all modulations. Measurement distance is
3m.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 10 Hz
Resolution bandwidth: 1 MHz
Span: Lower Band: 2300 — 2400 MHz
pan: higher Band: 2480 — 2500 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.205 RSS 210, Issue 8, A 8.5

Band edge compliance radiated

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)).

54 dBpV/m AVG
Result: Also see plots
Szenario Band edge compliance radiated [dBuV/m]
Modulation GFSK Pi/4 DQPSK 8DPSK
Lower restricted band < 54 (see plot 1) < 54 (see plot 3) < 54 (see plot 5)
Upper restricted band < 54 (see plot 2) < 54 (see plot 4) < 54 (see plot 6)
Measurement uncertainty +3dB

Result: The result of the measurement is passed.
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Plot 1: Lower Restricted Band
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Plot 2: Upper Restricted Band
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9.10 TX spurious emissions conducted

Description:
Measurement of the conducted spurious emissions in transmit mode. The EUT is set to single channel mode

and transmits on lowest, mid and highest channel.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
. . F <1 GHz: 100 kHz
Video bandwidth: F>1GHz: 1 MHz
. _ F <1 GHz: 100 kHz
Resolution bandwidth: F>1GHz: 1 MHz
Span: 9 kHz to 25 GHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247(d) RSS 210, Issue 8, A 8.5

TX spurious emissions 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

Result: Also see plots

TX spurious emissions conducted
GFSK - mode
amplitude of limit actual attenuation
f [MHZz] emission max. allowed below frequency of results
[dBm] emission power operation [dB]
2402 15 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2440 1.4 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2480 1.6 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
Measurement uncertainty | +3dB

Result: The result of the measurement is passed.
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Plot 1: lowest Channel

Detector
FOs

BB [H] f<16Hz
10k

last VB [H]

last REW [Ha]
1000000

Mag. [dBm] 0

-20
Trael r

-40

Ref Line 50
£

-0
Limit Line

-0

Limit [48m]
-18.46434781

Plot 2: mid channel
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Plot 3: highest channel
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9.11 TX spurious emissions radiated

Description:

Measurement of the radiated spurious emissions in transmit mode. The EUT is set to single channel mode and
transmits on lowest, mid and highest channel.

Measurement:
Measurement parameter

Detector: Peak / Quasi Peak
Sweep time: Auto

. N Sweep: 100 kHz
Video bandwidth: Remeasurement: 10 Hz

. _— F<1GHz: 100 kHz

Resolution bandwidth: E>1GHz: 1 MHz

Span: 30 MHz to 25 GHz
Trace-Mode: Max Hold
Measured Modulation: GFSK

The modulation with the highest output power was used to perform the transmitter spurious emissions.
spurious were detected a re-measurement was performed on the detected frequency with each modulation.

Limits:

FCC

IC

CFR Part 15.247(d)

RSS 210, Issue 8, A 8.5

TX spurious emissions radiated

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 §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

§15.209
Frequency (MHz) Field strength (dBuV/m) Measurement distance
30-88 30.0 10
88 — 216 33.5 10
216 — 960 36.0 10
Above 960 54.0 3
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