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1. General information
Applicant: Innowireless Co., Ltd.
Innowireless B/D, 190, Seohyeon-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do, Korea, Republic of
Test site: KES Co., Ltd.
Test site address: [] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea

X] 473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Applicant address:

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148

FCC rule part(s): 15.247

FCC ID: 2AAM2-QCC5144BM

Test device serial No.: X] Production [] Pre-production (] Engineering

1.1. EUT description
Equipment under test  Bluetooth Module

Frequency range 2402 Ml ~2480 Mz (BDR/EDR)
Model QCC5144BM

Modulation techniqgue  GFSK, n/4DQPSK, 8DPSK

Number of channels 2402 Mz ~2480 M (BDR/EDR): 79ch
Antenna specification  Chip Antenna // Peak gain: 1.99 dBi

Power source DC5V
H/W version V1.1.0
S/W version V1.1.0

1.2. Test configuration
The Innowireless Co., Ltd. // Bluetooth Module // QCC5144BM // FCC ID: 2AAM2-QCC5144BM

was tested according to the specification of EUT, the EUT must comply with following standards and KDB

documents.

FCC Subpart C 15.247
KDB 558074 D01 V05r02
ANSI C63.10-2013
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1.3. Requirements for Bluetooth transmitter
15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

Pseudorandom frequency hopping sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels. The
hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master;
the phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is divided
into time slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to
different RF hop frequencies. The nominal hop rate is 1 600 hops/s.

Equal hopping frequency use
The channels of this system will be used equally over the long-term distribution of the hopsets.

Example of a 79 hopping sequence in data mode:
20, 64, 51, 52, 36, 74, 25, 59, 61, 58, 33, 14, 6, 56, 24, 11, 35, 38, 50, 46, 2, 5, 4, 41, 17, 1, 42, 55, 75, 9, 8,
49, 19, 43, 45, 34, 10, 00, 76, 16, 54, 39, 28, 27, 65, 21, 12, 31, 73, 13, 3, 32, 48, 72, 30, 22, 40, 68, 18, 7, 26,
1
6,

71, 37, 63, 53, 60, 62, 67, 29, 70, 66, 23, 12, 6, 7, 39, 71, 5, 40, 00, 61, 3, 38, 15, 9, 18, 37, 13, 51, 16, 49, 75,
74, 65, 52, 17, 26, 21, 60, 67, 20, 68, 22, 73, 50, 23, 2, 63, 55, 19, 53, 8, 47, 76, 58, 46, 59, 25, 35, 56, 57, 29,
41, 43,54, 48, 72, 33, 10, 77, 24, 11, 45, 64, 78, 36, 31, 4, 32, 34, 69, 28, 70, 62

System receiver input bandwidth

Each channel bandwidth is 1 M.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

15.247(g): In accordance with the Bluetooth Industry Standard, the system is designed to comply with all of
the regulations in Section 15.247 when the transmitter is presented with a continuous data (or information)
system.

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels
selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.
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1.4. Information about derivative model
N/A

1.5. Accessory information
N/A

1.6. Sample calculation
Where relevant, the following sample calculation is provided
For all conducted test items :

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.78 + 10 = 10.78 (dB)

For Radiation test :
Field strength level (dBxV/m) = Measured level (dB4V) + Antenna factor (dB) + Cable loss (dB) — Amplifier
gain (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 1(H 4.40 dB
(include Fundamental emission) Above 10 594 dB
Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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1.8. Frequency/channel operations

Ch.

Frequency (Miz)

Rate(Mbps)

00

2402

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps

40

2442

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps

78

2480

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps
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2. Summary of tests
Reference Test description Test results
15.247(a)(1)(iii) 20 dB bandwidth Pass
15.247(b)(1) Output power Pass
15.247(a)(1) Channel separation Pass
15.247(a)(1)(iii) Number of channels Pass
15.247(a)(1)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.207(a) AC conducted emissions Pass
15.207(d) Conducted band edge and out of band emissions Pass
Note:
1. By the applicant’s request, this test was performed with condition below:
Target power / BDR : 6
EDR: 6
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3. Test results
3.1. 20 dB bandwidth

Test procedure
ANSI 63.10-2013

Test setup

EUT Attenuator

Test setting
1. Span = Set between two times and five times the OBW

2. RBW > 1 % to 5 %of the OBW
3. VBW > 3 * RBW

4, Sweep = Auto

5. Detector function = Peak

6. Sweep = Auto couple

7. Trace mode = Max hold

8. All the trace to stabilize

Limit
Not applicable

Spectrum analyzer

Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Mt)
2402 00 0.81
2442 40 BDR 1 Mbps 0.81
2480 78 0.81
2 402 00 1.34
2442 40 EDR 2 Mbps 1.34
2480 78 1.34
2 402 00 1.34
2442 40 EDR 3 Mbps 1.33
2480 78 1.34
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EDR(3Mbps)

F 2.402 GHz 10001 pts

2 Marker Table

Type  Ref  Tie
1

Yslue
3.27dBm

Span 10.0 MHz | |CF 2.442 GHx 10001 pts.
2 Marker Table
Trpe  Rel T

M1 1

n 1
1 iz

XValue
2442021 GHz
i

Span 10.0 MHz

10001 pts

Span 10.0 MHz
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3.2. Output power
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013 — Section 11.9.2.1 and 11.9.2.3.2

Test setup

Power meter,

EUT Attenuator
Power sensor

Test setting

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the measurement is made only during the ON time of the
transmitter, no duty cycle correction factor is required.

Limit

According to 815.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kilz or the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 m\W.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 M employing

at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 M
band: 1 Watt.

According to 815.247(a)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi.
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Test results

Frequency(Mk) | Channel no. Data rate(Mbps) Poﬁv\;err?(?];m) Powl:;ia(l(;Bm) Power Limit (dBm)
2 402 00 12.64 12.70 20.97
2442 40 BDR 1 Mbps 12.57 12.63 20.97
2480 78 12.54 12.60 20.97
2 402 00 10.01 12.55 20.97
2442 40 EDR 2 Mbps 9.91 12.52 20.97
2480 78 9.83 12.44 20.97
2 402 00 10.13 12.89 20.97
2442 40 EDR 3 Mbps 9.94 12.84 20.97
2480 78 9.90 12.79 20.97
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3.3. Carrier frequency separation
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test Setting
1. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

2. Span = wide enough to capture the peaks of two adjacent channels

3. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best
identify the center of each individual channel.

4. Video (or Average) Bandwidth (VBW) > RBW

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

8. Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the data shall be
included in the test report.

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 Mk Band may have
hopping channel carrier frequencies that are separated by 25 iz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mlW.
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Test results

Frequency(Mk) Channel no. Data rate(Mbps) ChanneI(MSHtZa)p aration L(;mr};)'t
2442 40 BDR 1 Mbps 0.998 = 0.541
2442 40 EDR 3 Mbps 0.999 = 0.887

Hopping mode_ BDR(1Mbps) Hopping mode_EDR(3Mbps)

10001 pis

Hvalue Falue value
2442042 GHz 10.41 dBm M 244115228 GHz
-998.3 kHz -0.18 dB 2w 3992 kiz
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3.4. Number of hopping frequency
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings.

1. Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual
channels to be clearly seen.

2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or
the 20 dB bandwidth, whichever is smaller.

3.VBW = RBW.

4. Sweep = auto

5. Detector function = peak

6. Trace = max hold

All the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of the
adjacent channels.

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mk bands
shall use at least 15 hopping frequencies.
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Test results

Frequency Data rate(Mbps) Number of hopping frequency Limit
2402 ~ 2 480 M BDR 1 Mbps 79 >15
2402 ~ 2480 M EDR 3 Mbps 79 >15

Hopping mode_BDR(1 Mbps) Hopping mode_EDR(3 Mbps)

1 Frequency Sweep 1Pk Max

mh o . il
T 'I P f i '} At A A e B Aty P Ay bty

Yalue
2402 GHz 11.64 dBm
2.443 GHz 11.93 dBm

" Ay ,~. dp)‘!,&'ﬂlvwwt'ﬂ‘& My w M -d, _.,.‘-,,ud\.u*a_-\'.« M,

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



KES Co, Ltd. Report No.:
3701, 40, Simin-daero 365beon-gil,
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0092
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (18 ) of (49)

www.kes.co.kr

3.5. Time of occupancy
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. The EUT must have its hopping function enabled.

2. Span = zero span, centered on a hopping channel

3. RBW shall be < channel spacing and where possible RBW should be set >> 1/ T, where T is the
expected dwell time per channel.

4. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent
channel; a second plot might be needed with a longer sweep time to show two successive hops on a
channel.

5. Detector function = peak

6. Trace = max hold

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mi band,

the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

A period time = 0.4(s) x 79 = 31.6(s)

Time of occupancy on the TX channel in 31.6 sec
= time domain slot length x (hop rate + number of hop per channel) x 31.6
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Operation mode: GFSK , 1/4-DQPSK, 8DPSK

packettype | U | Dwellime T'mecfa%CS%EnﬁS:ef:ié’ R
DH1 2442 0.410 131.26 400
DH3 2442 1.657 265.10 400
DH5 2442 2.908 310.23 400

2-DH1 2442 0.410 131.26 400

2-DH3 2442 1.657 265.10 400

2-DH5 2442 2.908 310.23 400

3-DH1 2442 0.405 129.54 400

3-DH3 2442 1.657 265.10 400

3-DH5 2442 2.908 310.23 400
Note:

Normal Mode

DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 131.26 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 265.10 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 310.23 (ms)

2-DH1: Dwell time (ms) x [(1 600 + 2) +
2-DH3: Dwell time (ms) x [(1 600 + 4) +
2-DH5: Dwell time (ms) x [(1 600 + 6) +
3-DH1: Dwell time (ms) x [(1 600 + 2) +
3-DH3: Dwell time (ms) x [(1 600 + 4) +
3-DH5: Dwell time (ms) x [(1 600 + 6) +

79] x 31.6(s) = 131.26 (ms)
79] x 31.6(s) = 265.10 (ms)
79] x 31.6(s) = 310.23 (ms)
79] x 31.6(s) = 129.54 (ms)
79] x 31.6(s) = 265.10 (ms)
79] x 31.6(s) = 310.23 (ms)
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BDR(1Mbps)

EDR(2Mbps)

10001 pts

Kalue Value
9.7 s -36.93 dBm
4102 ps 269 d8

10001 pts

¥ialue
-40.88 dBm

9.7 ps
a102ps

10001 pts

X¥alue Value
10.4 s -31.32 dBm
16569 ms 123048

10001 pts

AValue
10.4 s
1.6569 ms.

10001 pts

Value
-2 m
B

10001 pts

alue
-36.73 dBm
22748

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES A4




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
KES Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0092
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (21) of (49)
www.Kes.co.kr

Report No.:

EDR(3Mbps)

10001 pts 00.0 ; 10001 pts

Yalue X¥alue Value
-43.46 dBm 10.4 s -33.11 dBm

8.01d8 2 ™ 16569 ms -5.95 dB

10001 pts

Value
-38.11 dBm
10.08 d8
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3.6. Radiated restricted band and emissions

Test setup
The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kiz to

30 Miz Emissions.

Turn Table

EUT

r— ? Coaxial

Power Cable 0.8m —Cable

. o ——> f

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mtz
to 1 Gz emissions.

Turn Table
1im — 4m
EUT
Coaxial
Power Cable 0.8 o Cable

5 —h

< 3m T

Ground Plane

Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever is lower.

; Antenma
; - ower
i
i
i
EIJT W—b jm ‘iﬂmﬂm p H{J]'I.'.I
Y antenna
4m

/ Spectrum
I_‘ N analyzer
1 .

N
= Pre-amp 4 D%E

Turntable
1.5m Im

—
| | ]

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
Test procedure below 30 Miz

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Mk

1.

5.

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

The antenna is a bi-log antenna, a horn antenna ,and its height are varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find
the maximum reading.

The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

Spectrum analyzer settings for f <1 GHz:
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Span = wide enough to fully capture the emission being measured
RBW =100 kifz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
pectrum analyzer settings for f =1 (liz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M
VBW = 3 i
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

@@@@@@@@@@@@@@

7. Spectrum analyzer settings for f =1 (flz: Average

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW =1 Mz

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (5, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5, then the applicable correction factor is
20 log(1/x), where X is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

BLoe

&

WO
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Note.
1. <30 M, extrapolation factor of 40 dB/decade of distance. Fy = 40log(D,/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(D./Ds)

Where:
Fq¢ = Distance factor in dB
D, = Measurement distance in meters
Ds; = Specification distance in meters

2. Field strength(dBzV/m) = Level(dBgV) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dBgV/m) - Field strength(dBzV/m)

4. Emissions below 18 (ffz were measured at a 3 meter test distance while emissions above 18 (liz
were measured at a 1 meter test distance with the application of a distance correction factor.

7. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined

that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.

8. The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.

9. According to exploratory test no any obvious emission were detected from 9 kiiz to 30 Mi.
Although these tests were performed other than open field site, adequate comparison measurements
were confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate

that the alternative site produces results that correlate with the ones of tests made in an open field
based on KDB 414788.

w

Limit
According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (M) Distance (Meters) Radiated (4V/m)
0.009 ~ 0.490 300 2400/F(ltkz)
0.490 ~ 1.705 30 24000/F(kftz)

1.705 ~ 30.0 30 30
30~88 3 100**
88 ~ 216 3 150**
216 ~ 960 3 200**

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 D01_v05 r02, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:

a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted

signal.

. . Duty cycle
Mode Uap it e Dut_y cycle | Duty cycle correction factor
(ms) (ms) (Linear) (%)
(dB)
BDR(1 Mbps) 2.909 3.752 0.775 77.532 1.11
EDR(3 Mbps) 2.912 3.752 0.776 77.612 1.10

Duty cycle (Linear) = T,, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

BDR (1 Mbps) EDR (3 Mbps)
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Test results (Below 30 Miz)

Mode: EDR (3 Mbps)
Distance of measurement: 3 meter
Channel: 78(Worst case)
Parallel
Model : Standard :
Mode Ant, Factor 461(+6 dB Att.) KOLAS
Operator | KES
Romark :
[aB(uv/m)]
= <FGG 9 Kz - 30 MHz_15_200-1>
12 E—— <INNO M‘I\RELESISJT;E(DQEPF{)
1o £ i
100 E
20 ;
80 ;
® 70 Ex
5 0 E —
50 g L =
- T WA
20 é
10 f
oE
0.01 0.10 00 10.00 30.00
Frequency [MHz]
No. Freguency (P) Reading c.f Resul t Limit Margin Height Angle Remark
PK QP QP
[MHz] [dB(uv)] [aB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deq]
1 2.078 H 25.8 20.3 461 69.5 23.4 99.7 108.0
2 2.150 H 19.0 20.3 39.3 69.5 30.2 99.7 189.4
3 3.540 H 21.9 19.9 41.8 69.5 27.7 99.7 189.4

Note.
1. No spurious emission were detected under 30 Mz, the above test result is the peak result.
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Test results (Below 1 000 M) — Worst case

Mode: EDR (3 Mbps)
Distance of measurement: 3 meter
Channel: 78 (Worst case)

Horizontal // \ertical

Chamber No. : G, SAC #5 Limit : CISPR 32 Class B, 3 m
Ant. Factor : VULB 0168 (46€1) + 6 dB Att., KOLAS

Test By : KES

70 E
‘VE: 50 e ‘
z = I
o = [
= g o)
i » B f (ﬁ(f f .
k| E | \ L | e Ll i
20 | \’I ﬁn"
L
JE 250.0 150 1
Final Result
No. Freguency Pol Reading c.f Result Limit Margin Eeﬁg;at Angle
QF QP QP QP
[dB (pv) ] [dB(1/m)] [dB(pv/m) ] [dB(pv/m)] [dE] [em] [deg]
1 H 49.3 -13.7 35.6 40.0 4.4 382.0 130.0
2 v 39.9 -13.7 26.2 40.0 13.8 398.0 41.0
3 H 49.2 -13.0 36.2 43.5 7.3 376.0 3z2.2
4 v 36.4 -13.0 23.4 43.5 20.1 382.0 327.5
5 H 49.¢6 -13.9 35.7 43.5 7.8 204.0 45.8
[ v 41.2 -13.9 27.3 43.5 16.2 132.0 154.0
7 H 49.2 -15.5 33.7 43.5 6.8 234.0 25.6
8 H 45.1 -15.4 32.7 43.5 10.8 103.0 51.4
9 H 51.0 -15.1 35.9 46.0 10.1 214.0 53.8
10 H 49.3 -14.7 34.86 46.0 11.4 109.0 144.1
11 v 41.8 -14.7 27.1 46.0 18.9 152.0 178.2
12 H 51.3 -12.5 38.8 46.0 7.2 100.0 359.9
13 v 39.1 -12.5 26.6 46.0 15.4 154.0 29¢6.5
14 H 44.9 -7.9 37.0 46.0 5.0 178.0 106.3
15 v 37.4 -7.9 29.5 46.0 16.5 163.0 68.3
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Test results (Above 1 000 M)

Mode: BDR
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miiz) (dB&V) (HV) (dB) (dB) (dBN/m) (dBuV/m) (dB)
1000.30 50.72 Peak H -10.42 - 40.30 74.00 33.70
1073.49 46.55 Peak \% -9.97 - 36.58 74.00 37.42
1 640.04 47.33 Peak H -5.96 - 41.37 74.00 32.63
2583.14 45.33 Peak \% -1.42 - 43.91 74.00 30.09
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dB&V) (HV) (dB) (dB) (dBeN/m) (dBgV/m) (dB)
2 340.28 46.94 Peak \Y -1.75 - 45.19 74.00 28.81
2345.35 44.66 Peak H -1.75 - 42.91 74.00 31.09
2 349.84 49.40 Peak \% -1.74 - 47.66 74.00 26.34
2 361.59 4555 Peak H -1.72 - 43.83 74.00 30.17
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 2 ® [@ Spectrum 2 ® | [@

@ 1Pk Max

@ 1Pk Max

m2[1]

90 déyt

80 dey!

M1[1]

14.66 dBy
2.3453500 GH,
45.55 dBp

2.3615870 (;ITz

M1[1]

90 déyt

M2[1]

2.3498370 GH.

2.3402810 GH|

19.40 dBpY]

46.94 dBp

70 dBy

/ 80 dBy
70 dBy

|

60 deuv

S0 deyt

60 deuv

[ <3|

40 dep!

S0 deyt

PPTTW R

4

40 dep

30 dByi

20 dey!

30 dByi

10 dBy

20 dey!

F1
0 dy i

=

10 dBy

F1
i

]

0 dap t

Start 2.3 GHz

10001 pts

Stop 2.402 GHz

JL

Measuring...

Start 2.3 GHz

10001 pts

ceirir—r— AR )i

Measuring...

Stop 2.402 GHz

i |
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 Gz to 3 (i

Spetrn 22 |Gl %]

o
v

Ref Level 93.00 dapy @ RBW 1MHz Ref Level 98.00 dgyv
Att 10dB  SWT 10.1ms ® VBW 3 MHz _Mode Sweep Att 10dB  SWT 10.1ms & VBW 3 MHz _ Mode Sweep
@ 1Pk Max @ 1Pk Max
m2[1] +7.33 dBpY| 45.33 dBpV]
. 1.640036 GHz| . 2.583142 GHz
HEH m1[1] 50.72 dBpV| HEH 46.55 dBpV|
1.000300 GHZ| 1.073490 GHz|
80 dey 80 dey
70 dap 70 dap
60 dB! 60 dB!
1
50 dBpt g SO4E
Y
30 dBy 30 dBy
20 dBu 20 dBu
10 dByl 10 dByl
F2
0 dey ! 0 dey
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz Stop 3.0 GHz
- -
)y | Measuring.. QENRENIND Wl ovarizem 7 Jil o121 e 7

Horizontal // Peak for 3 (lz to 18 (i

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 3 @1 uclv]
Ref Level 85.00 depv ® RBW 1 MHz Ref Level 68.00 depv
Att 0dB_ SWT 60 ms ® VBW 3 MHz _Mode Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk Max [@ 1Pk Max
80 dBu 80 dBu
70 dey 70 dey
60 dBy! 60 dBy!
50 deu 50 deu
WWW‘&MMM miiww hui WWWWMAMMM
20 dey 20 dey
10 cBy 10 dBy
0 dBy 0 dBy
-10 dey! -10 dey!
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz Stop 18.0 GHz
- -
11 | Measuring...  @RRRSERND e oneis2bM ol2zeaen 7

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Distance of measurement: 3 meter
Channel: 40
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dB&V) (HV) (dB) (dB) (dBN/m) (dBV/m) (dB)
1 000.50 50.47 Peak H -10.42 - 40.05 74.00 33.95
1007.50 46.44 Peak \Y; -10.37 - 36.07 74.00 37.93
1159.28 48.74 Peak H -9.45 - 39.29 74.00 34.71
1718.43 46.84 Peak \Y; -5.05 - 41.79 74.00 3221
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectrum2 (0 (x) (x} _ Spectrum 2 (0 (x) a
if: tevel ga.nnfﬂa:; SWT 10.1 ms : s:z ;m:i Mode SwEeE if: tevel gs‘nnldﬂal;; SWT 10.1 ms : cgm ;x:i Mode SwEeE
S m2[1] , ;:u.m dBpv] o mM2[1] 46.44 dBpV|
S0 dBs m1[1] -‘:;r‘.lq?lr;-:l::;l\: S0 dBs Mi[1] “ﬂl’x;?‘il::;:*
60 dBpV 60 dBpv
20 deyt 20 deyt
at:nrll‘ 1.0 GHz 10001 pts i Stop 3.0 GHz at:nrll‘ 1.0 GHz 10001 pts } Stop 3.0 GHz
Dil | Measuring.. m AR r | Peasuring..  @ANARNAD WE //‘
Horizontal // Peak for 3 (lz to 18 (i Vertical // Peak for 3 Gz to 18 Gz
Spectrum 3 (X) (x} Spectrum 3 (X) %)
R O et et e e rabie Beeen a0k mwr 0 metmiva 3 Wi mode Bwem
S0 depv S0 deuv
10 dBy 10 dBy
;lifl ;.U GHz 10001 m_s Stop 18.0 GHz ;lifl ;.U GHz IU_UUl pts Stop 18.0 GHz
j"\' | Measuring.. =||||||| = i r ) Measuring..  LRRANSAND We //,I
Note.

1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miiz) (dB&V) (HV) (dB) (dB) (dBN/m) (dBuV/m) (dB)
1000.10 49.42 Peak H -10.42 - 39.00 74.00 35.00
1000.10 46.37 Peak \Y -10.42 - 35.95 74.00 38.05
1 640.44 47.64 Peak H -5.95 - 41.69 74.00 32.31
254455 46.02 Peak \% -1.53 - 44.49 74.00 29.51
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dB&V) (HV) (dB) (dB) (dBN/m) (dBgV/m) (dB)
2 483.64 54.92 Peak H -1.67 - 53.25 74.00 20.75
2 483.66 52.49 Peak \% -1.67 - 51.49 74.00 22.51
2 483.69 52.37 Peak \Y -1.67 - 50.70 74.00 23.30
2 483.75 54.85 Peak H -1.67 - 53.18 74.00 20.82
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum2 (X [@ Spectrum 2 (%) [@
@ 1Pk Max M201] 53.05 dBuv N M2[1] 2
%B” m1[1] : lmjll:;ﬂu:a:.lv .W\i“” m1[1] ! im»r:j;';ﬂu;::\:
. }, 2.48363500 GHz| . 2.48365600 GHz|
ko ¥
o m\\
- - : f:“fh-uh . "

30 dBuv

20 dey!

30 dBuv

10 dBy

20 dey!

F1
0 day

10 dBy

F1

0 day

Start 2.48 GHz

10001 pts

Measuring...

Stop 2.51 GHz

Start 2.48 GHz

10001 pts

Narsram 4

Measuring...

Stop 2.51 GHz

ascram 4
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
Spectram 2 ® o © e e R
Ref Level 98.00 dBpy ® RBW 1 MHz Ref Level 98.00 deyv ® RBW 1 MHz
Att 10dB  SWT 10.1 ms & YBW 3 MHz Mode Sweep Att 10 dé  SWT 10.1 ms & VBW 3 MHz  Mode Sweep
- e s o] C e e
et I S
a0 d 80 di
60 dBpv- 80
50 dBy A 50 v
B — o WL SPL—
o dBy a: F!: L1] III T
2:1 1.0 EH?Z' ll]l)l]lgls Stop 3.0 GHz Start 1.0 GH:' lﬁlp[i S[ﬂe 3.0 GHz
JL Measuring... [EERRRNRNN P | Measuring... [ EERERRN N ) £
Horizontal // Peak for 3 Gz to 18 Gk Vertical // Peak for 3 (ifz to 18 iz
Spectrum3 (0 (x} Spectrum 3 () a
Ref Level 88.00 dapyv ® RBW 1 MHz Ref Level 88.00 depv ® RBW 1 MHz
Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
80 diy! 80 diy!
70 dey! 70 dey!
60 dey 60 dey
50 dBp! S0 dep
30 dBy 30 dBy
10 dBy! 10 dBy!
0 dBys 0 dBp
-10 deyt -10 deyt
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
:T | Measuring... m £ | bil | measuring... @UARNANAD WG ///‘
Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR

Transfer rate: 3 Mbps(Worst case)

Distance of measurement: 3 meter

Channel: 00

- Spurious

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin

(Miiz) (dB&V) (HV) (dB) (dB) (dBN/m) (dBuV/m) (dB)

1000.10 49.86 Peak H -10.42 - 39.44 74.00 34.56
1640.04 47.99 Peak H -5.96 - 42.03 74.00 31.97
1 680.03 47.01 Peak \% -5.49 - 4152 74.00 32.48
1720.03 48.47 Peak \Y -5.03 - 43.44 74.00 30.56

- Bandedge

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBwV) (H/V) (dB) (dB) (dBN/m) (dBgV/m) (dB)
2 325.69 47.20 Peak H -1.77 - 45.43 74.00 28.57
2 346.73 46.46 Peak \% -1.74 - 44.72 74.00 29.28
2349.44 47.03 Peak \% -1.74 - 45.29 74.00 28.71
2 358.14 47.12 Peak H -1.73 - 45.39 74.00 28.61
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum2 @ & Spectrum2 @ | &
M1[1] 47.20 dBp m2[1] 16.46 dBpY,
90 dBy! M2[1] ) ”l‘.'mfj‘h:a:,lz 80 dBy! M1[1] ) :”{I/JS::‘]I:;::(
o0 oo 2.3581390 l.lf{ o0 oo 2.3494400 l.ll;f
70 dey! J 70 dey! !
| !

40 d :4 - JT‘ " ——— - i MM *!anﬂL 'ﬂ‘ 'W" HMM W M b y

F1
0 dy i

F1
i

0 day

Start 2.3 GHz

10001 pts

Stop 2.402 GHz
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