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TEST REPORT

Applicant:

Lautsprecher Teufel GmbH

Address of Applicant:

Budapester Str . 44 10787 Berlin Germany

Manufacturer:

Guangzhou Panyu Juda Car Audio Equipment Co., Ltd

Address of Manufacturer:

NO.5 Building, No0.139, Zhouxing Street, Dongchong Town, Nansha
District, Guangzhou City, Guangdong Province, China

Product name:

PORTABLE BLUETOOTH SPEAKER

Model: ROCKSTER AIR 2, FENDER x TEUFEL ROCKSTER AIR 2
Rating(s): Input: AC IN 100-240V AC, 50/60Hz, 100W
DC IN 12VDC, 8A
Output: USB OUT: 5VDC 2A
Trademark: ‘.'eufel
Standards: 47 CFR PART 15 Subpart C section 15.247
FCC ID: 2ADQS-107001336

Data of Receipt:

2023-10-23

Date of Test:

2023-10-23~2023-12-09

Date of Issue:

2023-12-09

Test Result

Pass*

* In the configuration tested, the test item complied with the standards specified above.

Authorized for issue by:

Test by:

Dec.09, 2023 Chivas Tsang

Project Engineer
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Possible test case verdicts:
test case does not apply to the test object..: N/A
test object does meet the requirement........ . P (Pass)
test object does not meet the requirement..: F (Fail)
Testing Laboratory information:
Testing Laboratory Name .......... : ITL Co., Ltd

Address

Testing location

Tel

Fax

E-mail

No. 8, Jingianling Street 5, Huangjiang Town, Dongguan,

Guangdong, China
Same as above
0086-769-39001678
0086-20-62824387

itl@i-testlab.com

General remarks:

The test results presented in this report relate only to the object tested.
The results contained in this report reflect the results for this particular model and serial number. It

is the responsibility of the manufacturer
requirements detailed within this report.

to ensure that all production models meet the intent of the

This report would be invalid test report without all the signatures of testing technician and approver.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing

laboratory.
General product information:

All models are identical to each other except for model name and appearance.

Model ROCKSTER AIR 2 was used as representatives of all tests.
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Test Test Requirement Test method Result
FCCPART15C FCC PART15C
Antenna Requirement section 15.247 (c) and section 15.247 (c) and PASS
Section 15.203 Section 15.203
Occupied Bandwidth FCC PART15C .
(-20dB) section 15.247 (a)(1); ANSI €63.10:2013 PASS
. . FCC PART15C .
Carrier Frequencies Separated section 15.247(a)(1); ANSI C63.10:2013 PASS
. FCCPART15C .
Hopping Channel Number section 15.247(a)(1)(iii) ANSI C63.10:2013 PASS
. FCC PART15C )
Dwell Time section 15.247(a)(1)(iii): ANSI C63.10:2013 PASS
. FCC PART15C .
Maximum Peak Output Power section 15.247(b)(1); ANSI C63.10:2013 PASS
Conducted Spurious Emission FCCPART15C ANSI C63.10:2013 PASS
(30 MHz to 25 GHz) section 15.247(d); T
(9 kHz to 25 GHz) section 15.247(d);
FCC PART15C
Band Edges Measurement section 15.247 (d) ANSI C63.10:2013 PASS
&15.205
Conducted Emissions at Mains FCCPARTI15C ANSI C63.10:2013 PASS
Terminals section 15207, ' ’
Radiated Emissions which fall FCC PART 15 C ANSI C63.10:2013 PASS
in the restricted bands section 15.209
Pseudorandom Frequency 47 CFR Part 15, Subpart C ANSI C63.10:2013 PASS

Hopping Sequence

Section 5.247(b)(4)

Remark:

N/A: not applicable. Refer to the relative section for the details.
EUT: In this whole report EUT means Equipment Under Test.
Tx: In this whole report Tx (or txX) means Transmitter.

Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.

ANSI C63.10:2013 the detail version is ANSI C63.10:2013 in the whole report.
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3 General Information

3.1 Client Information

3.2

3.3

3.4

3.5

3.6

Applicant:

Address of Applicant:

Lautsprecher Teufel GmbH

Budapester Str . 44 10787 Berlin Germany

General Description of E.U.T.

Name:
Model No.:
Operating Frequency:

Channels:

Bluetooth Version:

Modulation Technique:

Type of Modulation

Dwell time
Antenna Type
Antenna gain:

Details of E.U.T.
EUT Power Supply:

Test mode:

Power cord:

PORTABLE BLUETOOTH SPEAKER
ROCKSTER AIR 2

2402 MHz to 2480 MHz for Bluetooth.

79 channels with 1MHz step for Bluetooth
5.0

This report is for classic mode.

Frequency Hopping Spread Spectrum (FHSS)

GFSK, (11/4) DQPSK, 8DPSK for Bluetooth

Per channel is less than 0.4s.
PCB Antenna
2.44dBi

AC 120V 60Hz

The program used to control the EUT for staying in continuous transmitting and
receiving mode is programmed. Channel lowest (2402MHz), middle
(2441MHz) and highest (2480MHz) are chosen for Bluetooth full testing.
Normal mode: the Bluetooth has been tested on the Modulation of GFSK;

EDR mode: the Bluetooth has been tested on the Modulation of (11/4)DQPSK
and 8DPSK, compliance test and record the worst case on (11/4)DQPSK and
8DPSK

/

Description of Support Units

The EUT has been tested as an independent unit for fixed frequency by testing lab.

Test Location

All the tests were performed in ITL Co., Ltd. Which is located at No. 8, Jingianling Street 5, Huangjiang
Town, Dongguan, Guangdong, China.

Tel: 0086-769-39001678, Fax: 0086-20-62824387
No tests were sub-contracted.

Deviation from Standards

None.



ITL Page 6 of 88 Report No.: D231023014-1

3.7 Abnormalities from Standard Conditions

None.

3.8 Other Information Requested by the Customer

None.
3.9 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
® CNAS Lab code:L9342
FCC Designation No.:CN5035

°
® |C Registration NO.: 12593A
® NVLAP LAB CODE: 600199-0

3.10 Measurement Uncertainty

The below measurement uncertainties given below are based on a 95% confidence level
(base on a coverage factor (k=2).)

Parameter Uncertainty
Radio frequency 2.25%
total RF power, conducted +1.34 dB
RF power density , conducted +1.49 dB
All emissions, radiated +2.72 dB
Temperature +5.02 dB
Humidity +0.8°C
DC and low frequency voltages +1.5%
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Instruments Used during Test
No. Test Equipment | Manufacturer Model Serial No. Last Cal. Cal. Due
ITL-114 Spectrum Agilent N9O10A | MY51250936 | 2023/01/13 | 2024/01/14
Analyzer
EMI test receiver
ITL-154 9KHz to 26.5GHz R&S ESR26 101257 2023/01/07 | 2024/01/06
ITL-116 Pre Amplifier HP 8447F 3113A05905 | 2023/01/07 | 2024/01/06
Wideband Z2\/A-183-
ITL-117 Amplifier Super Mini-circuits S+ 469101134 2023/10/09 | 2024/10/08
Ultra
Trilog-Broadband
ITL-164 Antenna Schwarzbeck | VULB 9168 9168-0844 2022/11/20 | 2024/11/19
JXTXLB- J2031090612
ITL-110 Horn Antenna A-INFOMW 10180-N 133 2022/06/17 | 2024/06/16
ITL-103 Two-line v- R&S ENV216 100120 2023/06/14 | 2024/06/13
network
ITL-115 SO%aCt‘)’ng'a' Mini-ciCcuOts | CBL Co01 2022/06/24 | 2024/06/23
Semi-Anechoic . FACT3
ITL-100 chamber ETS-Lindgren 20 CT09015 2022/10/14 | 2025/10/13
ITL-145 Loop Antenna ZHINAN ZDSXQOO 000489 2022/06/16 | 2024/06/15
BBHA
ITL-146 Horn Antenna SchwarzbOck 9170 B09806543 2022/06/17 | 2024/06/16
ITL-101 Shielded Room ETSeLindgren 8*4*3 CT09010 2021/01/22 | 2024/01/21
ITL-166 Power Sensor Agilent U2021XA MY5365004 2023/01/14 | 2024/01/13



http://www.schwarzbeck.de/Datenblatt/k9170.pdf
http://www.schwarzbeck.de/Datenblatt/k9170.pdf
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5 Test Results
5.1 E.U.T.test conditions

Test Voltage:
Temperature:
Humidity:
Atmospheric Pressure:

Test frequencies and
frequency range:

Page 8 of 88 Report No.: D231023014-1

Input: AC 120V 60HZ
20.0-25.0 °C

38-50 % RH

1000 -1010 mbar

According to the 15.31(m) Measurements on intentional radiators or
receivers, other than TV broadcast receivers, shall be performed and, if
required, reported for each band in which the device can be operated
with the device operating at the number of frequencies in each band
specified in the following table:

According to the 15.33 (a) For an intentional radiator, the spectrum
shall be investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up to at least the frequency
shown in the following table:

Number of fundamental frequencies to be tested in EUT transmit band

Frequency rangein Number of Location in frequency range
which frequencies of operation
1 MHz or less 1 Middle
1 MHz to 10 MHz 2 1 near top and 1 near bottom

More than 10 MHz

1 near top, 1 near middle and 1

near bottom

Frequency range of radiated emission measurements

Lowest frequency generated Upper frequency range of measurement

9 kHz to below 10 GHz

10th harmonic of highest fundamental frequency or to 40 GHz,

At or above 10 GHz to below 5th harmonic of highest fundamental frequency or to 100 GHz,

At or above 30 GHz

5th harmonic of highest fundamental frequency or to 200 GHz,
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EUT channels and frequencies list for Bluetooth:

channel Frequency Channel Frequency channel Frequency
(MHz) (MH2z) (MH2z)
0 2402 11 2413 22 2424
1 2403 12 2414 23 2425
2 2404 13 2415 24 2426
3 2405 14 2416 25 2427
4 2406 15 2417 26 2428
5 2407 16 2418 27 2429
6 2408 17 2419 28 2430
7 2409 18 2420 29 2431
8 2410 19 2421 30 2432
9 2411 20 2422 31 2433
10 2412 21 2423 32 2434
33 2435 49 2451 65 2467
34 2436 50 2452 66 2468
35 2437 51 2453 67 2469
36 2438 52 2454 68 2470
37 2439 53 2455 69 2471
38 2440 54 2456 70 2472
39 2441 55 2457 71 2473
40 2442 56 2458 72 2474
41 2443 57 2459 73 2475
42 2444 58 2460 74 2476
43 2445 59 2461 75 2477
44 2446 60 2462 76 2478
45 2447 61 2463 77 2479
46 2448 62 2464 78 2480
47 2449 63 2465
48 2450 64 2466

Test frequencies are the lowest Channel: 0 channel (2402 MHz), middle Channel: 39 channel (2441

MHZz) and highest Channel: 78 channel (2480 MHz)
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5.2 Antennarequirement

Standard requirement

15.203 requirement:

For intentional device. According to 15.203. an intentional radiator shall be designed to
Ensure that no antenna other than that furnished by the responsible party shall be used with the
device.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz bands that are used exclusively for fixed.
Point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum conducted output power of the intentional radiator is reduced by 1 dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi.

EUT Antenna

The antenna is a PCB Antenna and no consideration of replacement. The best case gain of the antenna

is 2.44dBi.

Test result: The unit does meet the FCC requirements.
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5.3 Occupied Bandwidth

Test Requirement: FCC Part 15 C section 15.247

(@)(1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth
of the hopping channel, whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater

than 125 mWw.
Test Method: ANSI| C63.10:2013
Test Status: Pre-test the EUT in continuous transmitting mode at the lowest, middle

and highest channel with different data package. Compliance test in
normal mode (DH5), EDR mode (2DH5) and EDR mode (3DH5) as the
worst case was found.

Test Configuration:

Spectrum Analyzer

coaa
Asd oo
ooo

B oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to
the spectrum;

2. Setthe spectrum analyzer: Span = approximately 2 to 3 times the 20dB bandwidth, centring on a
hopping channel;

3. Setthe spectrum analyzer: RBW >= 1% of the 20dB bandwidth VBW >= RBW. Sweep = auto;
Detector Function = Peak. Trace = Max Hold.

4. Mark the peak frequency and -20dB points bandwidth.
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Test result (-20dB bandwidth), For Bluetooth

Normal mode (DH5):

Report No.: D231023014-1

Test Channel

Bandwidth(kHz)

2/3 bandwidth(kHz)

Lowest 899.51 599.67
Middle 899.11 599.41
Highest 897.11 598.07

EDR mode (2DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.251 0.834
Middle 1.211 0.807
Highest 1.139 0.759

EDR mode (3DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.207 0.805
Middle 1.210 0.807
Highest 1.210 0.807

Test result (99% bandwidth), For Bluetooth

Normal mode (DH5):

Test Channel

Bandwidth(kHz)

2/3 bandwidth(kHz)

Lowest 878.61 585.74
Middle 877.41 584.94
Highest 874.41 582.94

EDR mode (2DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.221 0.814
Middle 1.239 0.826
Highest 1.273 0.849

EDR mode (3DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.208 0.805
Middle 1.259 0.839
Highest 1.268 0.845
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For Bluetooth 20dB bandwidth
Result plot as follows:

DH5:

Lowest Channel:

Spectrum

Report No.: D231023014-1

=

Ref Level 20.00 dBm  Offset 1.07 dB & RBW 30 kHz

lo att 30de SWT 10.1ms @ VBW 100 kHz Mode Sweep
Count 100,100
@ 1Pk Max
M1[1] -3.04 dBm
2.402162780 GHz
10 dBm
m ndp 20.00 dB
B 899.510000000 kHz
0 dem o~ factor 2670.5
-10 deém
-20 dem L 2

-30 dem '/MYN

-40 dBm -/\/

S

N

Middle Channel:

Spectrum |

-60 dBm

=70 dBm

CF 2.402 GHz 10001 pts Span 2.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.40216278 GHz -3.04 dBm ndB down 899,51 kHz
T1 1 2.40153445 GHz -23.05 dém ndg 20.00 de
T2| | 1] 2.40243396 GHz | -23.00 dBm | Q factor 2670.5

&)

Ref Level 20.00 dém Offset 1.07 dB & RBW 30 kHz

jo Att 30de  SWT 10.1ms @ VBW 100kHz Mode Sweep
Count 100/100
@ 1Pk Max
M1[1] 1.92 dBm
2.441159580 GHz
10 dBm
ndB 20.00 dB
MBw 899.110000000 kHz
0 dBm
m WMruutur 2715.1
-10 dém
T1 T2
-20 dem e

-30 dBm ’/’\'}

.

-40 dBm /

-50 dBm

-60 dBm

=70 dBm

CF 2.441 GHz 10001 pts Span 2.0 MHz

Marker

Type | Ref | Trc X-value ¥-value | Function | Function Result
M1| 1 2,44115958 GHz -1.82 dBm ndB down 899,11 kHz
T1 | 1 2.44053345 GHz -21.91 deém | ndg | 20.00 dg
T2 1 2,44142256 GHz -21.97 dém Q factor 2715.1
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Highest Channel:
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Spectrum I 'Ivn
Ref Level 20.00 dBm  Offset 1.07 dB @ RBW 30 kHz
& Att 30dé SWT 10.1ms @ VBW 100 kHz Mode Sweep
Count 100/100
@ 1Pk Max
M1[1] -0.34 dBm)
2.480159180 GHz
10 dém Mpdlﬁ 20.00 dB
0 dam -1 897.110000000 kHz
W“ factor 2764.6
-10 dBm - T
-20 dBm ﬂ g
-30 dBm f/’*/' \\
-40 dBm ,,"’ 1\ )/’M
-50 dBm o
-60 dBm
-70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1| 1| 2.48015918 GHz -0.34 dBm | ndB down 897.11 kHz
T1 | 1| 2.47953425 GHz -20.34 dém | ndB 20.00 dB
T2 1 2.48043136 GHz -20.34 dBm Q factor 2764.6
2DH5:
Lowest Channel:
Spectrum :%:1
Ref Level 20.00 dBm Offset 1.07 dB @ RBW 30 kHz
l& Att 30de  SWT 10.1ms @ VBW 100 kHz Mode Sweep
Count 100/100
@ 1Pk Max
M1[1] -4.18 dBm
2.401997400 GHz
10 cem ndB 20.00 dB|
0 dBm ks Bw 1.250670000 MHz
' /;\a\ Q factor 1920.6
-10 dem v A .r"‘m‘ —
AV RN
-20 dBm: }"\/ {;/\\
-30 dBm: frj \\
-+ ' M\ﬁ‘w
-50 dBm:
-60 dBm:
-70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value Function | Function Result |
M1 1 2,4019974 GHz -4.18 dBm ndB down 1.25067 MHz
T1 1 2.40132767 GHz -24,23 dBm ndg 20.00 dB
T2 1 2.40257834 GHz -24.30 dBm Q factor 1920.6
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Middle Channel:

Report No.: D231023014-1

Spectrum | r'%:
Ref Level 20.00 dBm Offset 1.07 dB & RBW 30 kHz
o Attt 30de SWT 10.1ms & VBW 100kHz Mode Sweep
Count 1007100
@ 1Pk Max
M1[1] -2.33 dBm
2.441004800 GHz,
10 dem ndB 20.00 dB|
0 dBm M1 Bw 1.210680000 MHz
b ~/ factor 2016.2)
-10 dBm /\/\w /‘-’\W/\v Av/'\v
-20 dBm /Tvl"
-30 dBm Wl \\av
-40 dBm e
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | _Function | Function Result |
M1 1 2.4410048 GHz | -2.33 dBm ndB down 1.21068 MHz
Tl 1 2.44036106 GHz -22.30 dBm ndB 20.00 dB
T2 1 2.44157174 GHz | -22.34 dBm Q factor 2016.2
Highest Channel:
Spectrum | :uv::
Ref Level 20.00 dBm Offset 1.07 dB & RBW 30 kHz
o Att 30dB SWT 10.1 ms & VYBW 100 kHz Mode Sweep
Count 100/100
® 1Pk Max
Mi1[1] 1.98 dBm
2.479996600 GHz|
10 dém i ndB 20.00 dB
Bw 1.139090000 MHz
0 dem o~ \,\/\/\factur 2177.2
-10 dBm . rFNM ik NI A‘Mnﬁ{\\
-20 dBém /(f‘ LT “"‘\
R . o
sevul M A
-40 dBm Wy
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type| Ref \ Tr|:| X-value Y-value | Function | Function Result |
M1 1 2.4799966 GHz 1.98 dBm nde down 1.13909 MHz
T1 1 2.47939766 GHz -18.10 dBm ndB 20.00 dB
T2 1 2.48053675 GHz -18.13 dBm Q factor 2177.2
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3DH5:

Lowest Channel:
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Spectrum | 2
Ref Level 20.00 dem  Offset 1.07 d& & RBW 30 kHz
o Att 30dB  SWT 10.1ms @ VBW 100 kHz Mode Sweep
Count 100/100
@® 1Pk Max
mM1[1] -2.90 dBm)
2.402161980 GHz
10dem ndB 20.00 dB
0 dBm MBw 1.206680000 MHz|
Mfactor 1990.7
-10 dBm v_/\/
N v \J‘/\
-20 dBm 3, et L2
-30 dBm /NN
hgcruefine” ™|
Ay
50 dBm
-60 dBm
=70 deém
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result
M1 1 2,40216198 GHz -2.90 dBm | nde down | 1.20668 MHz
T1 1 2,40142026 GHz -22.88 dem | ndg | 20.00 dg
T2 1 2,40262694 GHz -22.88 dém Q factor 1990,7
Middle Channel:
Spectrum =2
Ref Level 20.00 dém  Offset 1.07 dB & RBW 30 kHz
o Att 30de SWT 10,1 ms & VBW 100 kHz Moade Sweep
Count 100/100
@ 1Pk Max
Mi[1] 1.53 dBm
2.441162180 GHz
10 dem ndB 20.00 dB
Mitswe 1.209880000 MHz
0 dem
/-\ /\f/ factor 2017.7
-10 dBm v 2, r
N \\\,. .
-20 dem (7 .
=30 dBm \f(‘h-—/'\/ 'v\'
-0 dBm r \WA\.,
50 deém
-60 dBm
=70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker ]
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2,44116218 GHz -1,53 dBm | ndB down | 1.20988 MHz
T1 1 2,44041826 GHz -21.52 deém | ndg | 20.00 de
T2 1 2,44162814 GHz -21.80 dBm Q factor 2017.7
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Highest Channel:

Spectrum |

Page 17 of 88

Report No.: D231023014-1

(=)

Ref Level 20.00 dBm
|& Att 30 de
Count 100/100

Offset 1.07 dB @ RBW 30 kHz

SWT 10.1ms @ VBW 100 kHz Mode Sweep

@ 1Pk Max

10 dBm

M1[1]

,‘ndB
v

P-ré "

0 dem

-10 dBm

AW

t\factur
SNAY
\d

0.20 dBm)|
2.480161780 GHz
20.00 dB
1.209680000 MHZz|
2050.3|

1
yl\fw
I

e}

-20 dBm

-30 dBm 7

=
-

ELYWAN

-40 dBm

-S0 dem

-60 dBm

-70 dBm

CF 2.48 GHz

10001 pts

Span 2.0 MHz

Marker
Type I Ref ] Trc ]

X-value ] Y-value ] Function

Function Result ]

M1 | 1
T1 1

2.48016178 GHz |
2.47941806 GHz

0.20 dBm | ndB down
-19.80 dBm ndB

1.20968 MHz
20.00 dB

T2] | 1]

2.48062774 GHz | -19,75 dBm | Q factor

2050.3

For Bluetooth 99% bandwidth
Result plot as follows:

DH5:

Lowest Channel:

Spectrum I

&)

Ref Lavel 20,00 disn
j= ALt 30 dB
S0 Count 1004100

Offset 1.07 dB & RBW 30 kHz

SWT 633 us & VBW 100 kH:  Mode suto FET

[@ 1Pk Mz

10 dBm

MI[1]

e B

59,00 dB
2. A0EN000O0 GHEZ
ATR.GIFIZATAR kKH2

0 darr

n’jﬁ ’ ﬂ\"ﬂ'ﬁl

-1 dBm

o N

-2 dBm

-20 dBm

-40 dBm

-5 dim T
/
' A

O,
ko o

=T dBm

| oF 2,402 GHz

1000 pis

Span 3.0 MHz
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Middle Channel:

( ] m
Spectrum -

Ref Lavel 20,00 dBen Offsat 1.11 dB & RAW 30 kHz

= ALT 0B SWT 633 ps @ WBW 100 kHz  Mode auto FFT
SGL Caunt 100,100
@ 1PE Max
M1[1] 58,60 dBm
2 AAZE00000 OHz,
10 dim oo Bw A77.412250774 kHZ
0 i

[V
=10 dBm /JN‘J_ "ﬂl’-\
=0 dBem Tl M

1
L
P n\
o A
-7 dBan
CF 2,441 GHz 10001 pis Span 3.0 MHz

Highest Channel:

Spectrum I E‘-&:l
Ref Level 20,00 dBs  Offset 1.05 o8 « RAW 30 kHz
= ALL N dE SWT 633 us & VBW 100 kHZ  Mode swuto FFT
SiEL Caunt 100,100
@ 1Pk Max
ML[1] 59.27 dBm
2 ATREO0000 OHz
10 dBm Oee B A74.41 2558744 kHz
O dam
/\J-..,,""n"',hl,-.‘u'ﬂIIL
-10 dEm .n"\'lﬁ T
i3 Mo
-20 dBen i
| JJ V\-\ :
]\ Jlr‘ﬂn"‘lr‘
i
W 1]
.‘ﬁ
hllﬂ -l
s
[ cF 2,48 GHz 10001 prs Span 3.0 MHz
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2DH5:

Lowest Channel:

( ] [
Spectrum =

Ref Lavel 20,00 dBs Offset 1.07 di & RAW 30 kHz

o ALT IR SWT 633 ps & YEBRW 100 kHZ  Mode Auto FET
SAGL Caunt 1004100
@ 1Pk Max
[SETEN] 34,07 dBm
. AMENOO00 CHz
10 dBm Qe Bw 1. 220577042 MHz
0 damr

-10 dem — mr'ﬁ,'ftﬂ\jwaluw AN

=20 dBm o --.k

ﬂmﬂf P Rhllf";.v
40 dBm AT -"-'I“-\'u"'\_,-

S0 dem

-60 dim

=7 dim

CF 2,402 GHz 10001 pts Span 1.0 MHz |

Middle Channel:

( ] [
Spectrum =

Ref Lavel 20000 dBas Offset 1,11 d8 & REW 30 kHz

e ALL 30 0B SWT 633 us @ VBW 100 kHz  Mode auvto FET
SiEL Count 1007100

@1PE Max

[EETEN H6.11 dBm
FAATEN0N00 CHz
10 dBm e Fw 1. 2ARRTAL12 Mz

O dimr

Pt "'Ir lelhrﬂ'wx

-30 dim A e

-20 dem ;
’" 3

Kol Ve e P V=N
=40 dBm ™ Muﬂ\'.ﬁm

=50 dBm

60 dBm

=50 AR

CF 2441 GHz 10001 pts Span 30 MHz
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Highest Channel:

( ] m
Spectrum =3

Ref Lavel 20,00 dBen  Offsat 1.08 di & RAW 30 kHz

= ALT 0 0B SWT 633 us @ WBW 100 kHz  Mode suto FET
SEL Caunt 100,100

@ 1Pk Max

Mi[1] 46,91 dBin|
Z A8 1500000 GHz,
10 dem oo Bw 1, 273072693 MHZ

0 gar

AL e A A

=10 A T TS

ﬁﬂhkwa “X Hﬂf\

=70 AR

CF 2,40 GHg 10001 pis Span 3.0 MHz

3DHS5:

Lowest Channel:

f ] o
Spectrum =3

Ref Lavel 20.00 dBen Offset 1.07 db & REW 30 kHz

= ALL NGB SWT  633ps @ WBW 100 kHz  Mode suto FET
S Caunt 100,100

@ 1Pk Max

M1[1] #0.22 dBm
2. AERE00000 CHZ
10 dBm Dce By 1. 200970202 MEZ)

0 dam

A /'\'ﬁalhll 'ﬂ,.\;
-10 dps ER—YLY FSTAT AL ST e,
. Il&/-'*kw\- P“\o

=30 dBm

Nwwﬂ‘r AYAY

LY

-4 dim T e

-5 AR

"

£ A

-70 dBm

CF 2.4k CHz 1nnni pts Bpan 3.0 MHz
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Middle Channel:

( ] m
Spectrum -

Ref Level 20,00 dBs  Offset 1.11 08 &« RBW 30 kHz

o ALL 0B SWT 633 us @ VBW 100 kHz  Mode auto FET
SEL Caunt 1007100

@ 1Pk Max

M1[1] 40,95 diim
2. A47E00000 CHZ|
10 dBm O Bwe 1, 259274073 MHz|

0 damr

e e M, i

=10 dBm - Y
T =
f "

=20 ditn o "I"

Y ¥

-40 dBm AP l'ﬂ'u:

=70 dBen

CF 2441 dHz 10001 pts Span 2.0 MHz

Highest Channel:

f ] [
Spectrum -

Ref Lavel 20.00 dBan Offset 1.08 df & REW 30 kHz
= AT B SWT 633 us & VBW 100 kHz  Mode Auto FET

SEL Caunt 1007100
[@ 1Rk Mz

ML) 46,31 dBm
2481500000 CHZ
10 dBm Do Bw L. 273072693 MHZ

A qu'nLrﬂl.\n

-1 dem Ff,..‘r Tau. TE=
k“ll:\.

-0 dBm -
_'l.'

Cans -/ v
40 dbm J{J\ *""v* HW :

=50 dim

-&0 dim

-70 dBm

CF 248 GHz innni pts Span 3.0 MHz
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5.4 Carrier Frequencies Separated

Test Requirement: FCC Part 15 C section 15.247

(@),(1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the
hopping channel, whichever is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the
systems operate with an output power no greater than 125 mW.

Test Method: ANSI C63.10:2013

Test Status: Pre-test the EUT in continuous transmitting mode at the lowest,
middle and highest channel with different data package.
Compliance test in normal mode (DH5), EDR mode (2DH5) and
EDR mode (3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

coaca
Asd oo
oo

e e

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1. Remove the antenna from the EUT and then connect a low attenuation RF cable from the
antenna port to the spectrum.

2. Set the spectrum analyzer: RBW >= 1% of the span, VBW >= RBW, Sweep = auto; Detector

Function = Peak. Trace = Max, hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between
the peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this
Section. Submit this plot.
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Test result:

For Bluetooth
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DH5
Test Channel Carrier Frequencies Pass/Falil
Separated(MHz)
Lower Channels
(channel 0 and channel 1) 1.002 Pass
Middle Channels
(channel 39 and channel 1.053 Pass
40)
Upper Channels
(channel 77 and channel 0.999 Pass
78)
Remark:
The limit is maximum two-thirds of the 20 dB bandwidth: 599.67 kHz
2DH5
Test Channel Carrier Frequencies Pass/Fail
Separated(MHz)
Lower Channels
(channel 0 and channel 1) 1.161 Pass
Middle Channels
(channel 39 and channel 0.999 Pass
40)
Upper Channels
(channel 77 and channel 1.158 Pass
78)
Remark:
The limit is maximum two-thirds of the 20 dB bandwidth: 0.834 MHz
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3DH5
Test Channel Carrier Frequencies Pass/Fail
Separated(MHz)
Lower Channels
(channel 0 and channel 1) 1.158 Pass
Middle Channels
(channel 39 and channel 40) 1.002 Pass
Upper Channels
(channel 77 and channel 78) 1.002 Pass
Remark:
The limit is maximum two-thirds of the 20 dB bandwidth: 0.807 MHz
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For Bluetooth
Carrier Frequencies Separated plot:

DH5

Lowest Channel:

f ] m
Spectrum =3

Ref Lavel 20.00 dBs  Offset 1.07 di & REW 30 kHz
= ALL DR SWT 6325 @ WBW 100 kHz  Mode suto FET
B 1Pk Max

MI[L] -2.00 dBm

2 ADZOS000 OH2
10 dBm mz[1] -1.87 dBm
2 40305200 GHz

M1 2

O damr - -

o | iyt

. . Iﬂl.n_._r &r\,. II,U('\:'“UN\%“-...I |‘_le o]
P - il - i

L W

o . Lii
20 dben 7 I AWy

-3 e ——L

..ﬂﬂ dim—-
WY fj

=50 dimi

-60 dimn

=70 dim

CF 24025 GHz 1001 pts Span 3.0 MHz
Maorkar
Type | Raf | Tre | #-valua | w-walug |  Function | Function Rasult |
M1 1 2. 40215 GHz | -2.00 dém |
M2 4 2409052 GHz | 1,97 dben |

Middle Channel:

( ] m
Spectrum 3

Ref Lavel 20,00 dBs Offset 1,11 d8 & RAW 30 kHz
= ALL 0B SWT 632 p5 @ YBW 100 kHz  Mode suto FET
B 1Pk Ma

ML[L] -1.63 dBm

244099900 CHE
10 dBm M2[1] -2.04 dBm
2 AZE0SZE00 GHE

0 damr T .
uﬁkﬂﬁ Iy .""'M VY //\-f MY ll'n. .l"\-.'r‘"I -

-10 dBsh o - s y i
m_ﬂ N " i % .
20 diten— =g Ao A

<=0 dBm

-4l dim

=50 dBm

-E0 dBm

-F0 din

GF 24415 GHz 1001 pts Gpan 3.0 MHz
Markar

Type | Ref | Tre | ®-ualue | r-walue | Function | Function Result
| M1 1 ] ]

| 2. 4+305490 GHE | -1.92 dben |
Mz i Z.442055 GHzr =3.04 dBsn
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Highest Channel:

Spectrum I

Report No.: D231023014-1

=)

Ref Lavel 20.00 dBan Offset 1.05 df & RAW 30 kHz

= ALT A0 0B SWT 6325 @ WBW 100 kHz  Mpde Auto FET

@ 1Pk Max

MIL[L]

10 dBm

mz[1]

1 BT

-3.39 dBm
2. 41805000 OHEz
=-3.45 dBm
L ABOOHI00 CHEz

0 damr
A s oy

A

Y
-:|I\ﬂr -Elamx e
s

Wiy
-20 dpa T v A

=30 dim

-4 dBm

=50 dBm

-£0 dim

-0 dBm

CF 22,4705 GH2 1001 pts

Span 3.0 MHz

Marker

Type | Raf | Trc | ¥-valua | w-yalug | Function__ |

Function Rasult |

-2.38 dim
3,45 dlien |

2.4TEDS GHz
2480040 GH: |

M1 | 12
M2 [ 1]

2DH5

Lowest Channel:

Spectrum I

=]

Ref Lavel 20,00 dBesn  Offset 1.07 db & RAW 30 kHz

= ALL 0B SWT 6325 @ WBW 100 kHz  Mode suto FET

#1Pk Max

ML[L]

10 dBm mzi1]

-1.B0 dBm
2. 40199900 OHEz
=2.06 dBm
2 AHRFLGO00 GHE

0 dEmr

F1
i f L o,
AL H-L..-‘J,‘\flhn are L "‘-.Hr’fvl.

S el P P A

-10 dim

-20 dian =
¥

<=0 dBm—
-HJJ.__.'-_‘_..'\,

-4l dim

=50 dBm

-E0 dBm

-F0 din

GF 2.4025 GHz 1001 pts

Bpan 3.0 MHz

mMarkar

®-ualue | r-walue | Function |

Type | Ref | Tre |
[ M1 1

| 24015490 GHE |
ME i

2.40Z16 GHr

=1.80 dien |
=2 .06 dBen

Function Result
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Middle Channel:

Spactrum I
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&

Ref Lavel 20,00 dbm
= ALL 30 g8

Offset 1,11 o8 & REW 30 kHz

SWT 632 5 & WBW 100 EHz  Mode suvto FFT

B 1Pk Max

10 dBm

ML[L]

O damr

MZ[1]

2.02 dBm
2A4116100 CHEZ
-2.07 dfm

1A 216000 OHEz

f

s

ol o -
SN TRV PRI LN L

AV

ek
S .

=20 dBm

=30 dBn

=40 dBm

=50 dBm

&0 dBm

-70 dBm

CF 24415 GHz

1001 pts

Span #.0 MHz

Marker
Tipe | Rel | Trc |

H-valiia | - vl | Functisn |

Function Besull

M| |3
Mz [

2441161 GHz |
2. 44218 GHz

-2.02 dbm |
~-2.02 dBm

Highest Channel:

Spectrum I

=]

Ref Lavel 20.00 dBm
= ALL 30 dB

Offset 1.08 df &« RBW 30 kHz

SWT 632 us5 @ WBW 100 kHz  Mode suto FFT

8 1Pk Max

10 dBm

ML[L]

MZ[1]

3.59 dRm
247900200 CGHEz
-0.99 dBm

2 ABDLGO00 OHEZ

O damr

i

i fl"l,
e el

=20 dBm

i
LT S

T
Sl o

-30 din

=44 dBm

o

-5 dBm

=80 dBm

-70 dBm

CF 2. 4705 GHz

1001 pts

Span &.0 MHz

Marker
wype | Rel | Tre |

W-valig | w-walue | Function |

Funclion Resull

M| |1
H 1

2, 479002 GHE |
2.48016 GHz

-3,59 dien |
-3.9%9 dim
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3DH5

Lowest Channel:

Spectrum I
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=]

e ALL 30 0B

SWT

Ref Lavel 20,00 dBa Offset 1.07 d8 & REW 30 kHz
63,2 us & WBW 100 kHz

Mode suto FET

#1Fk Max

10 dBm

MIL[L]

O damr

Mz[L]

2.81 dBm

2 ANEO0200 CHEZ
-0.71 dfm

2. 40216000 CHz

WL..FM"’L'I "I'H-N"'-f‘-\'_\_ll' e

S PN

= ,_#_”Jn' s

|

-10 dBm =]

-20 dBm
Ill‘u

-2 Ay
Ay,

=40 dBm

-5 din

-50 dBm

-70 dBm

CF 2 A0S GHz

1001 pts

Span #.0 MHz

Marker
Type | Bel | Tre |

®-valia |

¥-valug |

Funetion |

Furetion Besull

ML | 1
Mz 1

Middle Channel:

Spectrum

2402002 GHz |
2.40216 GHz

2,81 dben |
~-0.71 dBami

=)

Ref Lavel 20,00 dBam
J= ALL 30 dB

Offset 1,11 08
SWT 63245 &

RBW 30 kHz
VB 100 kHz

Mode auto FET

@ 1Pk Max

ML[L]

10 dBm

FA 1]

mz[1]

-1.16 dBm
L AALLSHE0D OHEz
-0.B2 dBm
2 A4E16000 GHE

0 dam:

o Pda

b U0
n.-

i e ™

s
m'_,.f""l.' s

P L ']

210 desi oy

f~F

-20 A

=20 dBm

-40 dien

50 dBm

-6 dim

=7 B

CF 2.34415 GHz

1001 pts

Epan 5.0 MHz

Markar

-uslue |

-walue |

Function |

Function Result

Type | Ref | Tre |
| Mi |

Mz 1

2AH1150 GHE |
244716 GHz

=1.16 dBen |
-0.8% dPen




ITL

Highest Channel:

Spectrum I
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&

Ref Lavel 20,00 dBs Offset 108 o8 & RAW 30 kHz

= ALL 30 0B SWT 632 ps e VBW 100 kHz

Mode suto FFT

#1Pk Max

10 dBm

ML[L1]

O damr

5

Mz[1]

2.68 dBm
L ATHLSHOD CHEZ
-4.32 dBm
2. 48016000 OHz

[PYARE
-0 B TS

B

T
S |

i 1L

-20 dim

-20 digm

-40 dBm

-50 dBEm

-60 dBm

-70 dBm

CF 24795 GHz

1001 pts

Span 2.0 MHz

Marker
Type | Rel | Tre |

H-ralis

¥-volug |

Fuiructimrn

Funchion Rasuli |

M1 [
MZ 1

2.47LEE GHzr

2.98016 GHE |

-2.6E dBam |
-4.32 dim |
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5.5 Hopping Channel Number

Test Requirement: FCC Part15 C section 15.247
(a)(1)(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use

at least 15 channels.

Test Method: ANSI C63.10:2013
Test Status: Pre-test the EUT in hopping mode with different data packet. Compliance test
in hopping with normal mode (DH5), EDR mode (2DH5) and EDR mode

(3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

| e e §
V4 s o
ooo

i oo E.U.T

Non-Conducled Table

Ground Reference Plane

Test Procedure:
1. Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna

port to the spectrum.

2. Set the spectrum analyzer: RBW = 100 kHz. VBW = 300 kHz. Sweep = auto; Detector Function =
Peak. Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to
clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of
this Section.

4. Set the spectrum analyzer: start frequency = 2400 MHz. stop frequency = 2483.5 MHz. Submit the
test result graph.



ITL Page 31 of 88 Report No.: D231023014-1
For Bluetooth

Test result: Total channels are 79 Channels.
DH5:

( ] [
Spectrum &3

Ref Lavel 20,00 dien Offset 1,11 df & RRW 100 kHz

= ALT B SWT 948 us & VBW 300 kHz  Mode auvto FET
SGL Caunt 2000,2000

W1PE M

ML[1] 014 dBm

24020040 GHE
10 dBm mMz[1] =1.27 dim)|
M1 2.479993MEHz

? W AL M‘ﬂﬂg’u’ln'l i
O LG

il I ﬂ]ﬂ‘%ﬂ%ﬁ{hﬂlfhwu | N‘u '| ;Iﬂ'iﬂﬂi}llfltﬂlih?llﬂ.q ]\Allr'ﬁlﬂfﬂ'l

dBm [

dRm
I

. l

dBm
I b

-Bdl dBem

-70 dim

St 2.4 GHz 1001 pis Stop 2,415 GHz
Markar
Type | Raf | Tre | ®-walua | v-valug |  Function | Functinn Rasult |
M1 | 1 2402004 GHz 0.15 dBém |
Mz | 1 2479593 GHE | -1,37 diten |

2DH5:

( ] m
Spectrum 3

Ref Lavel 20,00 dBs Offset 1,11 d8 & RAW 100 kHz

= ALL IR SWT 2405 & VBW 300 kHz  Mode suto FET
SEL Caunt 200052000

@ 1Pk Max

ML[1] -+.23 dBm)|

24015065 GHe
10 dBm e[l -3.70 dBim)|
F -1-RI'I'?-H'I.‘I1IIEII?

g u?‘r " i ILL"I-}-"UI'?" u"\’l"d'l'{l‘ld'tl'rkl'l'lnl""rli. Il‘ll'.]"ﬁ ,W J"I"I'iip'."I I-'HH\' .“I_,l'l:l;

=0 dBm

. |

dEm I

-40 dBm
|-1

=50 dBm

=80 dBm

-7 dBm

Star 2.4 GHz 1001 pis Stop 24835 GH2

Maorkar

Typr | Raf | Tre | ¥ -valua | ¥ -walug | Function Function Rasult |
M1 |1 2, 4015685 GHz | -+,22 dim |
M2 | | 1] 2,4802435 GHE | =3, 70 dlben_|
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3DH5:

Spectrum I

Ref Lavel 20.00 dBan Offset 1.07 dB & RAW 100 kHz
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=]

J= ALT F00E SWT 048 ps & WBMW 300 kHZ2  Mode auto FET
S5 Caunt 20002000
[@1FE Mz
M1[1] -5.55 dBm
24015000 GHz
10 dBm M21] 252 dBirn

FARN1A0Q, GHZ

=0 dem

T e T T T e

Addedapbyped

dBm

baa dem

|
I--KI dim

\

i

-0 AR

-E0 dBm

-70 dBm

Aart 2.4 GHx

1001 pts

Htop T 4835 CHz

Marker

iype | Rei | Tre |

®-valus |

o -yalus |

Furctbor

Function Resull

M1
MZ

1

1

2, 401503 GHr |
2.48016 GHz

5,55 den |
-2, 52 dBm

Test result: The unit does meet the FCC requirements.
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5.6 Dwell Time

Test Requirement:

Test Method:
Test Status:

Test Configuration:

Page 33 of 88 Report No.: D231023014-1

FCC Part 15 C section 15.247

(a)(1)(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.

ANSI C63.10:2013

Pre-test the EUT in continuous transmitting mode at the lowest, middle and
highest channel with different data packet. Compliance test in hopping
with Normal mode (DH1, DH3 and DH5) and EDR mode (2DH1, 2DH3
and 2DH5; 3DH1, 3DH3 and 3DH5) as the worst case was found.

Spectrum Analyzer

s [} o
Al OEo
ooo

i oo E.U.T

Test Procedure:

Non-Conducted Table

Ground Reference Plane

1.Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna

port to the spectrum.

2.Set spectrum analyzer span = 0. centered on a hopping channel;

3.Set RBW =1 MHz and VBW = 3 MHz. Sweep = as necessary to capture the entire dwell time per

hopping channel. Detector Function = Peak. Trace = View;

4.Use the marker-delta function to determine the dwell time. If this value varies with different

modes of operation (e.g.. data rate. modulation format. etc.). Repeat this test for each variation.

The limit is specified in one of the subparagraphs of this Section. Submit this plot(s). An oscilloscope
may be used instead of a spectrum analyzer.
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Test Result:
1-DH1: 2402
Mode
1-DH1

Frequency (MHz)

2402 0.360 115.200

Spectrum

Pulse Time (ms) Total Dwell Time (ms)

Report No.: D231023014-1

Period Time (ms) Limit (ms) Verdict

31600 400

=)

Pass

Ref Lavel 20.00 dBen Offset 1.07 d3 & RBW 1 MHz
e AEt 30 0B & SWT 10 ms & VBW 3 MH2
S TAGVID

W1Rk Cre

[SETEN]

10 dBm DI[1]

0 gar

B.70 dBm|
1.000 ps
2.4 B

FE0.000 s

oh
T HRE==TF=  -E.500 dEm . '
-20 ditm

-20 dem

-4 dBm

-F0 dBm

CF 2,40k GHz 10001 pts

1.0

mMarkar

¥-umlue | o -walue | Function |

Function Result |

Type | Ref | Trc
M1 1

01 11 1

1000.0 ris
360.0 pE

8,70 dBen
2.45 dB

1-DH1 : 2441
Mode
1-DH1

Frequency (MHz)

2441 0.340 108.800

Spectrum

Pulse Time (ms) Total Dwell Time (ms)

Period Time (ms) Limit (ms) Verdict

31600 400

=)

Pass

Ref Lavel 20.00 dBen Offset 1,11 d3 & RBW 1 MHz
e Art 30 0B & SWT 10 ms & VBW 3 MH2
S TAGEVID

B 1Pk Chrw

[EETEN]
10 dBm

oif1)

-B.04 dBm

0. 000000000 5|
0.1 o8
J40.000 ps

O dam—
,|' 1
TraEE==i1 BF -5 .000 dBm - £ h

=20 dBm

=0 dBm

-4 A

CF 2,941 GHz 10001 pis 1.0 msy
Marker
Type | Ret | Tre H-valug | ¥-vlug | Functeen | Function Rasult |
M1 1 0.0 = -B.05 dBm
01 i 1 240.0 ps 0. 41 dib
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1-DH1 : 2480
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
1-DH1 2480 0.343 109.760 31600 400 Pass
Spactrurm [@
Ref Lavel 20,00 dBam Oftset 1.03 d3 & RBW 1 MHz
= AET 30 dBE = SWT 10 ms & VBW 3 MHz
SEL TAGYID
@ 1Rk Chrw
[ZETEY] 957 dBm
0.00pnonoon =
10 agm o[l .30 d8
J4a.000 p
0 dimy —
—IHEM—‘E.E:-'_ S0 clisr
=20 dBm
=50 dRmn
-40 dBam
=7l dBm
CF 248 0Hz 10001 pts 1.0 misf
Marker
Type | Ref | Tre H-value | v-walue | Function | Function Resull |
Mi | 1 0.os 9.57 dim
Ol K1 1 343.0 ps 0.0 dB
1-DH3 : 2402
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
1-DH3 2402 1.639 262.240 31600 400 Pass

Spectrum I

o
Ky

Ref Lavel 20,00 dBm
e Art

SEL TRG:YID

30 dE & SWT

Offset 1.07 d3 & RBW 1 MHz
10 ms & VBW 3 MHz

# 1Pk Chrw

1o dBm

MA[L]

Di[1

0 a8y
1

T —{TRG -6.500 fBmn=—

659 dBm
O.Ourpoooon s
1.05 dB
L629000 me

=20 dBm
30 dRm
-40 dBan
m: T m
-7 dBm
CF 2402 GHz 10001 ps 1.0 ms/
Marker
Type | Rel | Tre H-valia | ¥-valug | Funetisn | Function Rasult |
M1 | 1 0oz 6,59 dien
p1 M1 1 1.63% ms 1.05 dB
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1-DH3 : 2441
Mode
1-DH3

Frequency (MHz)
2441

Spactrum

Page 36 of 88

Pulse Time (ms) Total Dwell Time (ms)

1.622 259.520

Report No.: D231023014-1

Period Time (ms)
31600

Limit (ms) Verdict
400

=)

Pass

Ref Lavel 20,00 dim
e ALt 30 dB
SGLTAGVID

Offset 1,11 d3 & RBW 1 MHz
- AWT 10 ms & VBW 3 MHz

B 1Pk Chrw

1o aBm

[ZETEN]

0 aanmy

=20 dBm

i
B L s ] TRS -8.000 d

D[l

B.00 dBm
0.0Ennnoon =
0.59 dB8
LoG22000 ms

=20 dBm

-40 dpm

o I

=7 B

CF 2441 GHz

10001 pts

Marker
Type | Bel | Tre

H-valis | ¥ -valug | Funectien |

Funiction Besull

M1 |1
01 M1 1

0.os
1.E22 ms

B.00 dien |
0.59 dB

1-DH3 : 2480
Mode
1-DH3

Frequency (MHz)
2480

Spectrum I

Pulse Time (ms) Total Dwell Time (ms)

1.623 259.680

Period Time (ms)
31600

Limit (ms) Verdict
400

=)

Pass

Ref Lavel 20,00 dsn

Offset 1.03 d3 & RAW 1 MHz

= ALT
SGEL TAG:VLD

30 dB & 3WT

10 ms & VYBW 3 MHz

@ 1Pk Cirw

ML[1]

10 dBm

0 @drr

pa[1]

-9.95 dBm
LURMLIZIA BRI TA T
1.0 ey
1623000 mis|

10400 R .
“ld

GF 2,48 GHz 10001 pis 1.0 mss
Markar
Type | Ref | Tro #-value | ¥-value | Function | Function Result
M1 1 0.0z =0, 9% gl
D3 [} i 1.62% miE 1.00 dB
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1-DH5 : 2402
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
1-DH5 2402 2.888 308.053 31600 400 Pass
Spectrum la
Ref Lavel 20,00 dBm Offset 1.07 d3 & RBW 1 MHz
e AEL 20 gB = SWT 10 ms & VBW 3 MHz
SGEL TRG:YLID
@ 1Pk Crw
[GETEN ] -B.n8 dBm
L.000 s
10 dem m1[1] 303 dB
2 ERA00D s
0 camy i
1 ﬂum_!}Fs E.900 dEm
=20 dBm
=20 dBm
-4 digm
I
-F0 dBem
F 2,400 GHz 10001 pis 1.0 misyd
Markar
Type | Raf | Tre »-vwalua | ¥ -walue |  Function Functien Fasult |
M1 1 =-1000.0 rs -B.5E dim
01 M1 1 2088 ms 2,03 OB
1-DH5 : 2441
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
1-DH5 2441 2.886 307.840 31600 400 Pass
Spectrum @
Ref Lavel 20,00 dBax Offset 1.11 d3 & RBW 1 MHz
= AET 30 dBE & SWT ams & VBW 3 MHz2
SEL TRG:YID
@ 1Pk Cire
[ZTTEN | 1667 dBm|
13.600 s
20 xlan oaf1] 1.07 d8
ZBBRLH000 ms
0 dmy
-20 dBm .
-20 dBm
-4 dim
-70 dBm
CF 2441 GHz 10001 pts SO0 ps
Marker
Type | Rel | Tre Mewalug | Yowplue | Function | Function Besull |
M1 1 -13.6 & =16.67 dBm
01 Ml 1 2_E9E mz -1.07 dB
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1-DH5 : 2480
Mode
1-DH5

Frequency (MHz)
2480

Spectrum I

Page 38 of 88

2.866

Pulse Time (ms) Total Dwell Time (ms)
305.707

Report No.: D231023014-1

Period Time (ms)
31600

Limit (ms) Verdict
400

&

Pass

Ref Lavel 20.00 dis
o ALt 30 dB
SGL TRG: VLD

Offset 1.03 d3 & RAW 1 MHz
- AWT 10 ms & VBW 3 MH2

W1Fk Cre

10 dBm

ML[1]

1)

-8.89 dBm

DL 0DEHooOon
041 oy
2UOEGDOD s

0 a3

_ L L L

CF 2,48 GHz

100001 prs

1.0 msd

Markar

y-walue |

Function |

Function Result

Type | Rof | Tre
M1 1
D1 M1 1

2-DH1 : 2402
Mode
2-DH1

Frequency (MHz)
2402

Spectrum

=0.89 dim
Q.41 dB

0.394

Pulse Time (ms) Total Dwell Time (ms)
126.080

Period Time (ms)
31600

Limit (ms) Verdict
400

B8

Pass

Ref Lavel 20,00 dBan
e Art 30 dB
SGLTAGVID

Offset 1.07 d3 & RBW 1 MHz
= AWT 10 ms & VBW 3 MH2

@ 1Pk Chrw

[ZETEN]

10 dBmi

0 carr

=10 dBen

dEm

a1

=7.10 dBm
1L.000 grs
2.19 48
FHE.0U0 s

-20 dBm

-3 dBm

-40 dBm

=7 B

CF 2.40F OHz 10001 pts 1.0 ms
Marker
Iype | Ref | Irc H-valus | T-valus | Function | Function Result |
M1 L1 1000.0 ns | 710 dien |
01 11 1 3040 s 2.19 dB
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2-DH1 : 2441
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
2-DH1 2441 0.394 126.080 31600 400 Pass
Spectrum I [E]
Ref Lavel 20,00 dBm Offset 1.11 d3 & RBW 1 MHz
e AEL 20 OB = SWT 10 ms & VBW 3 MHz
SEL TRG:YLID
®1PL Cbw
[GETEN ] -7.00 dBm
159000 s
1o dem B1[1] 200 B
o damﬂ": : -~ —- - —p~ —- — U
20 dbm : TR -7.000 dBm I I
20 dem
-=0 dBm
-4 ditm-
-70 dBemn
CF 2,441 GHz 1000 pis 1.0 mss
Markar
Type | Raf | Tre ®-valua | w-walug |  Function Functinn Rasult |
M1 1 -159.0 ps -7.00 dim
01 M1 1 3540 ps 2,66 di
2-DH1 : 2480
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
2-DH1 2480 0.393 125.760 31600 400 Pass

Spectrum I L 2

Ref Lavel 20,00 dBe Offset 1.03 d3 « RBW 1 MHz

e ALL 20 0B = SWT 10 ms & VBW 3 MHz
SGEL TRG:VID
@ 1Pk CFw
[ETTEN ] -7.50 dBm
0.0ERoooon s
10 dBm DI[1] 0.34 dB
HASH BRI

0 Er— ,.nl

10 dbm I|“-'.u'.-L 00 dBm

-20 dBm

-=0 dBm

-4 dien

.

-7 dBm

CF 2,48 (Hz i 10001 pis

Marker

Tpe | Rel | Trc H-valia | -yl
M1 1 0.0 % =7.50 dBem

01 Ml 1 2.0 ps -0. 34 dB

| Fiarnct b | Fuinizk i Rasiill |
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2-DH3 : 2402
Mode Frequency (MHz)
2-DH3 2402

Spectrum

Ref Lavel 20,00 dim

Page 40 of 88

1.645

Pulse Time (ms) Total Dwell Time (ms)

263.200

Period Time (ms)

Report No.: D231023014-1

Limit (ms) Verdict
400

=)

31600 Pass

= ALL
SEL TRG YLD
®1FL Chw

0

dE & SWT

Offset 1.07 d3 & RBW 1 MHz
10 ms & VBW 3 MHz

10 dBm

ML[1]

-10 ditn-

=20 dBm

o darr.___w:
1

maf1]

-u.20 dBm

0. 000000000
1.80 o
1645000 ms

i

=20 dBm

-4 dpm

o

-0 dBem
CF 2,4 GHz 1000 pis 1.0 sy
Markar
Type | Raf | Tro *-valua | ¥ -walus | Function Function Rasult |
M1 1 0.0 s -5.90 dim
0Di M1 1 16495 mis 1,00 o6
2-DH3 : 2441
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
2-DH3 2441 1.646 263.360 31600 400 Pass
Spactrum .2
Ref Lavel 20000 dBn Offset 1.11 d3 & RBW 1 MHz
e AEL 0 dBE = SWT 10 ms & VBW 3 MHz
SEL TRG:YID
8 1Pk CFw
[ZTTEN | -6.506 dBm
FeR.000 s
10 clEm oa[1] 0.26 dB

uy

e

=70 dBm
CF 2441 OHz 10001 pts 1.0 ms#
Marker
Type | Rel | Tre ®-valig | ¥ -valug | Functis | Function Resull |
M1 1 =TEE.0 =6.56 dBsm
Ol M1 1 1.848 mz 0.28 dB
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2-DH3 : 2480

Mode
2-DH3

2-DH5 : 2402
Mode
2-DH5

Frequency (MHz)

Frequency (MHz)

2480

Spectrum I

Ref Lavel 20.00 dPa

1.645

Page 41 of 88

Pulse Time (ms) Total Dwell Time (ms)

263.200

Report No.: D231023014-1

Period Time (ms)
31600

Limit (ms) Verdict
400

=)

Pass

= ALT
SGEL TAG:VLD

30 dB & 3WT

Offset 1.03 d3 & RAW 1 MHz
10 ms & VYBW 3 MHz

W1FPE Cre

10 dBm

-7.03 dBm
493,000 ps

2% By

1 Ii-l-'hll 10 1S

-

10001 pte

-

valus | o -walue |

Function |

L0 s

452.0 ps
1645 mE

¥.03 dien
< Fa R

Function Rosult |

2402

Spectrum I

Ref Lavel 20.00 dBan

1.694

Pulse Time (ms) Total Dwell Time (ms)

180.693

Period Time (ms)

31600

Limit (ms) Verdict

&

Pass

o ALt
SGEL TRG: VLD

30 dE &

Offset 1.07 d3 &= RRW 1 MHz

BWT

10 ms & VBW 3 MHz2

®1FE ke

10 dBm

0 dam—r

.
T ITRG -7.500 dBm

ML[1]

a[1]

=744 dBm
1000 ps
2.3 e
1694000 ms

=20 dBm

=70 AR

CF 2.4} CHz

— W

10001 pts

markar
Type | Bef | Tre

H-valua |

T-valup |

Function |

L mis

M1 |
ni Ml 1

1000.0 ris
1694 mE

.34 dBen
3.43 dR

Function Bosult |
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2-DH5 : 2441
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
2-DH5 2441 1.693 180.587 31600 400 Pass
Spectrum @
Ref Lavel 20,00 dBam Offtset 1.11 d3 & RBW 1 MHz
e ALt 30 6B m SWT 10 ms e VBW 3 MHz
SEL TAGVID
@ 1Pk Crw
Mif1] -5.64 dBm
-542.000 s
10 dgm mif1 2.20 dB
R —— PR a—— __i“'ﬂ s
=7l dBm
CF 2441 GHz 10001 pts 1.0 ms/
Marker
Iype | Eef | Irc H-valus | T-valus | Function | Function Besult |
M1 | 1 542.0 pis | .64 dien |
o1 M1 1 1643 ms 770 dR
2-DH5 : 2480
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
2-DH5 2480 1.694 180.693 31600 400 Pass
Spectrum @
Ref Lavel 2000 dBn Offset 1.03 03 & RBW 1 MHz
ke art 30 6B @ SWT 10 ms & VBW 3 MHz
SEL TRG:VID
®1FE ke
mML[1] -7.13 dBm
TE4.000 ps
AR EiES B[] 1.16 dB
I EI“ T s
dim
. -
-7 dim
CF 2,48 GHz 10001 pis 1.0 mss
Markar
Type | Raf | Trc #-ualua | -walue | Function | Function Rasult |
M1 1 =F24.0 pe =T.13 dien
Dl Ml i 1.694 mE 1. 16 dB
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3-DH1 : 2402
Mode
3-DH1

Frequency (MHz)
2402

Spectrum I

Ref Lavel 20,00 dBm

Page 43 of 88

Pulse Time (ms) Total Dwell Time (ms)
0.393

125.760

Report No.: D231023014-1

Period Time (ms)

31600

Limit (ms) Verdict
400

=)

Pass

e att
SGELTAGVLD
B 1Pk Chw

30 dB = 3WT

Oftset 1.07 d3 & RBW 1 MHz

10 ms & YBW 3 MHz

10 dBm

[EETEN]

L s
oo

TRG 6600 dBm
=10 dim

oaf1)

a.a7 dim

O Oirioooon s
1.35 dB
FU2.000 pE

=0 dBm

=0 dBm

- dia

-70 dBm

CF 2,402 GHz
Marker

10001 pts

Type | Rel | Tre W-valus
M1 1

| ¥-volue | Functisn |

01 Ml 1

353.0 p=

0.0 & -5.57 dBm

1.35 dB

Funchion Rasull |

3-DH1 : 2441
Mode
3-DH1

Frequency (MHz)

2441 0.393

Spectrum
Ref Lavel 20,00 diam

Pulse Time (ms) Total Dwell Time (ms)

125.760

Period Time (ms)

31600

Limit (ms) Verdict
400

o
w

Pass

e ALL 30 0B &
SGEL TRG: YLD
B 1Pk Chrw

BWT

Offset 1.11 03 & RBW 1 MHz
10 ms & VBW 3 MHz

10 dBm

ML[1]

0 A — -
"

oaf1)

-5.09 dBm
149,000 prs|
1.05 dB

TRS 0,400 cEm
-10 dim

=210 dBm

HEH] 'U”E“

=0 dBm

-4 din

il

-7 dBm

-

CF 2,441 GHz
Marker

10001 pts

Type | Ret | Tre
M1 1

H-valua

| ¥-volug | Functéoen |

1.0 sy

o1 M 13

-149.0 ps
252.0 p=

-5.09 dim
1,05 ol

Function Rasulf |
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3-DH1 : 2480

Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms)

3-DH1 2480

Spactrum

Page 44 of 88

0.393 125.760

Report No.: D231023014-1

Period Time (ms) Limit (ms) Verdict
31600 400 Pass

=)

Ref Lavel 20,00 dim
oAbt 30 dB
SGL TAGVID

Offset 1.03 d3 & RBW 1 MHz
= AWT 10 ms & VBW 3 MHz

#1Pk Crw

1o aBm

[SETEN]

1 B —ﬁ

¥ -
30 dben TRS =7.200

=10 dBm

dEm

o[

r“ o RN *il

-G48 dBm
LE57.000 ps
4.69 dB

-Z0 dBm

-4 dim

wial

=7 dBm

CF 248 OHz

10001 pis

Marker
Type | Bef | Tre

X-valua | T-valus |

Funetion |

Funetion Rasult |

Mi | 1
01 M1 1

3-DH3 : 2402

Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms)

3-DH3 2402

Spectrum I

-157.0 ps | £.40 dbm |
36E3.0 ps 4. 69 dB

1.643 262.880

Period Time (ms) Limit (ms) Verdict
31600 400 Pass

=]

Ref Lavel 20,00 dBm
= ALT 30 dB
SEL TRG:VID

Offset 1.07 d3 & RBW 1 MHz
- AWT 10 ms & YBW 3 MHz

#1Pk Chrw

1o dBm

ML)

0 a8y

Tres -g.7o0

gEm

o1

-10 dBm

-l dBm

6. 17 dfim
0.00300000n s
$.19 dB|
Lob4300d ms

-2 dBm

=4l dBm

s

CF 2,402 GHz 10001 pts 1.0 sy
markar
T!EEI Ref | Trc ¥-value | T-value | Function | Function Besult
M1 1 O.0s =6, 17 dben
Dl i i 1.64% mg & 190 dB
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3-DH3 : 2441
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
3-DH3 2441 1.643 262.880 31600 400 Pass
Spectrum [a
Ref Lavel 20,00 diem  Offset 1,11 63 = RBW 1 MHz
= ALT 30 dB = 3WT 10 ms & VYBW 3 MHz
Sl THGYLD
@ LFL O
[EETEN ] -.37 dBm
10 dBm mi[1] - ti”l‘il‘é!‘l:‘l‘ﬂ“
0 s " CESmEmEES Adunfessies R R |
RS -6.500 dEm
-30 diEm
-2 diten
-20 dBm
~-40 dBm
S B
-F0 dBm
CF 2,441 GHz 10001 pis 1.0 ms/
Markar
Type | Raf | Trc ®-valus | T-walue | Function | Function Result |
M1 1 =148.0 ps =632 dien
pal M| 3 1643 ms .58 0B
3-DH3 : 2480
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
3-DH3 2480 1.644 263.040 31600 400 Pass
Spactrum [@
Ref Lavel 20,00 dBan  Offset 1.03 83 = RBW 1 MHZ
e AET 20 0B = SWT 10 ms & VBW 3 MHz
SGEL TRG:YID
#1Pk Cirw
MAL[1] -6.91 dBm
-ZE25.000 pE
10 dEm B1[1] 7.39 dB
0 g r-uu-rn R e ey ey
-10 dun.r TRG -7.300 BT
=10 dBem
=20 dBm
40 disen
MY W b \
-7 dBm
CF 248 OHz 10001 pis 1.0 miss
Marker
Tippe | Rl | Tre Hovaliis | vowalue | Functien | Funétisn Basull |
M1 |1 ~225.0 s | 6,91 dbem_|
01 1 1 1.644 ms 2.39 dB
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3-DH5 : 2402
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
3-DH5 2402 2.894 308.693 31600 400 Pass
Spectrum la
Ref Lawvel 20,00 dBs Offset 1.07 d3 & RAW 1 MHz
[ AEL 20 0B = SWT 10 ms & VBW 3 MHz
SGEL TRG: VLD
#1Pk Cirw
ML[1] -6.01 dBm|
OL0ERnooon
20 wlEen B1[1] 263 dB
a 2094000 ms)
0 dam___?hﬂ-ruu-mu-m
RS -£.700 B -
-10 dBm
=0 dBmi
=0 dBm
=440 dEm
I
70 dem
CF 2,402 GHz 1000 pis 1.0 s s
Markar
Type | Raf | Tre #-valua | w-walug |  Function | Functinn Rasult |
M1 1 0.0 s -6.01 dBm
0Dl M1 1 2.894 me 2,63 0B
3-DH5 : 2441
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
3-DH5 2441 2.894 308.693 31600 400 Pass
Spectrum w
Ref Lavel 20,00 dBm Offtset 1.11 d3 & RBW 1 MHz
= ALT 30 dBE & SWT 10 ms & VBW 3 MHz2
Sl TRGYLD
@ 1Pk Cre
[ZETEN ] ~-6.14 dBm
FE4.000 s
10 dem oi[1 1B dB
o da,ﬁTW: - AT I R e |
¥ ltRo -5.400 dBm 4
-10 dBgn
-20 dBfn
-=0 dBgn
-4 dByn
=7 dBan
CF 2,441 OHz 10001 pts 1.0 ms/
Marker
Type | Bef | Irc M-yalus | o -l | Funct s Function Result |
M1 | 1 40 s | 6,14 dBen |
01 11 1 2B miE 4 B9 db
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3-DH5 : 2480
Mode Frequency (MHz) Pulse Time (ms) Total Dwell Time (ms) Period Time (ms) Limit (ms) Verdict
3-DH5 2480 2.895 308.800 31600 400 Pass
Spactrum I [Izv?"]
Ref Lavel 20,00 dBsn Offset 1.03 d3 & RBW 1 MHZ
e art 30 0B e SWT 10 ms & VBW 3 MHz
SGL TAG:VID
@ 1Pk Chw
[GETEN ] T.00 dBm
10 dBm maf1] ----“1” :.|s:
. 5 pOEn O
-F0 dem
CF 2,48 GHz D00 pis 1.0 msd
Markas
_'I'l,-pnl Rmf | Tre | »-valua |_ o -walue | Functbsn |_ Function Rasult |
M1 1 -539.0 ps ~¥.05 dim
01 mMi 1 2,095 me Q.47 dB

Remark:

In communication data link mode (expect inquiry or page mode) the hopping rate is 1600 per
second, the 79 channels will be randomly selected for RF channel, and each channel have equal
probability to be selected. The hop selection scheme is defined in Clause 2.6 of Part B of Volume

2 of core specification of Bluetooth.

The Dwell time must be calculated via following formula:

Dwell time = Pulse wide x (Hopping rate / Number of channels) x Period
Period = 0.4 (seconds/ channel) x 79 (channel) = 31.6 seconds

So

Dwell time DH1= slot time * (1600/2/79) * 31.6

Dwell time DH3= slot time * (1600/4/79) * 31.6

Dwell time DH5= slot time * (1600/6/79) * 31.6

The RF channel will remain fixed for duration of a packet, that means for DH3 packet the RF
frequency will remain unchanged during 3 slots (1slot=1/1600=625us), and for DH5 packet the RF
frequency will remain unchanged during 5 slots, illustrated the principle as below:
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BLUETOOTH SPECIFICATION Version 2.0 + EDR [val 3] page 85 of 814
Baseband Specification .
oS €3 Bluetooth
625 ps
| flk) | flk+1) | fik+2) | flk+3) | fik+4) | fik+5) | fik+6) |
1 1 ' 1 L} ] ) .
' [ l- ' ] '
1 ] ) [ ]
—ﬂ-. i : i :! L 5 D-—
i f(k) b fke3) | fiked) | f(ke5) | f(k+6)
1 i ) 1 1 ]
e =1 =
| fik}

i fik+5) f{k+6) ;
| :

Figure 2.14: Single- and muit-slof packets

Therefore, in a certain period for different packet types, the quantities of hops (not hopping rate
1600) are different, accurately, the quantity of hops for DH1 is double of DH3's and triple of DH5’s.
“for DH1 packet, 1 hop in 1 slot; for DH3 packet, %2 hop in 1 slot; for DH5 packet, 1/3 hop in 1 slot.”,
explained as below:

From the illustrated hopping scheme:
For DH1, in two slots, there are two hops, i.e. f(k) in Slot(k), f(k+1) in Slot(k+1), means DH1 1 hop
in 1 slot;

For DH3, in four slots, there are two hops, i.e. f(k) in Slot(k) & Slot(k+1) & Slot(k+2), f(k+3) in

Slot(k+3), means DH3 2 hops in four slots -> %2 hop in 1 slot;
For DH5, in six slots, there are two hops, i.e. f(k) in Slot(k) & Slot(k+1) & Slot(k+2) & Slot(k+3) &
Slot(k+4), f(k+5) in Slot(k+5), means DH3 2 hops in six slots -> 1/3 hop in 1 slot.

The Hopping rate in the formula should not be fixed value, for DH1, it is 1600/2; for DH3, it is

1600/4; for DH5, it is 1600/6.

To calculate Dwell time of data transmission of Bluetooth system, the worst case is for Bluetooth
PICONET that contains two devices only (although Bluetooth PICONET can support up to eight
devices), and for Bluetooth data transmission, after device A sending a packet to device B, device
A must get response packet from device B to continue data transmission;

For DH1 packet: assume device A is EUT, the worst case is after device A sending a DH1 packet to
device B, device A gets a DH1 response packet from device B, that means device A needs 1 time
slot for transmitting and 1 time slot for receiving, therefore, the actual hopping rate of device A is half
of 1600, i.e. 800 hops per second for EUT;

For DH3 packet: assume device A is EUT, the worst case is after device A sending a DH3 packet to
device B, device A gets a DH1 response packet from device B, that means device A needs 3 time
slots for transmitting and 1 time slot for receiving, therefore, the actual hopping rate of device A is
quarter of 1600, i.e. 400 hops per second for EUT;
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For DH5 packet: assume device A is EUT, the worst case is after device A sending a DH5 packet to
device B, device A gets a DH1 response packet from device B, that means device A needs 5 time
slots for transmitting and 1 time slot for receiving, therefore, the actual hopping rate of device A is
sixth of 1600, i.e. 1600/6=266.7 hops per second for EUT;
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5.7 Maximum Peak Output Power

1.

Test Requirement:

Test Method:

Test Limit:

Test mode:

Test Configuration:

Test Procedure:
Remove the antenna from the EUT and then connect a low attenuation RF cable from the

FCC Part 15 C section 15.247

(b)(1)For frequency hopping systems operating in the 2400-2483.5
MHz band employing at least 75 non-overlapping hopping channels,
and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band:
0.125W
ANSI C63.10:2013

Pre-test the EUT in continuous transmitting mode at the lowest, middle
and highest channel with different data packet. Compliance test in
continuous transmitting mode with normal (DH5), EDR mode (2DH5) and

EDR mode (3DH5) as the worst case was found.

Spectrum Analyzer

ol
A Ooono

~i
ooo

T oo

=]=1 E.U.T

Non-Conducted Table

Ground Reference Plane

antenna port to the spectrum.

. Set the spectrum analyzer: RBW >20 dB bandwidth. VBW = RBW. Sweep = auto; Detector

Function =Peak.

. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the

max value.
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Test Result: (For Bluetooth)

Normal mode(DH5):

Test FgPe(;in;r?E;al Output Power Limit Result
Channel (MH2) (dBm) (dBm)
Lowest 2402 0.750 21.0 Pass
Middle 2441 1.160 21.0 Pass
Highest 2480 0.444 21.0 Pass
EDR mode(2DH5):
Test Fl;?gqag(;r;;al Output Power Limit Result
Channel (MH2) (dBm) (dBm)
Lowest 2402 2.353 21.0 Pass
Middle 2441 2.825 21.0 Pass
Highest 2480 2.227 21.0 Pass
EDR mode(3DH5):
Test Fundamental Output Power Limit Result
Channel Frequency (dBm) (dBm)
Lowest 2402 2.533 21.0 Pass
Middle 2441 3.063 21.0 Pass
Highest 2480 2.363 21.0 Pass

Test result: The unit does meet the FCC requirements.

Test result plot as follows:
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For Bluetooth

Normal mode (DH5):
Lowest Channel:

Spactrum I

Report No.: D231023014-1

=]

Ref Lavel 20,00 dBen  Offset 1.07 di & RRW 2 MHz
s ALL 0dE SWT LOys & VBW 10 M-z Mode suta FFT
SEL Caunt 1004100

@ LFE M

M1i[1]

10 dBém

0,75 dBir
2. 40133000 CH2

0 Ay == = ]

/ B
=10 dien

/

=20 dim

-20 dBm "f

40 i rd

L r—

-50 dBm

-&0 dBm

=70 dimn

CF 240K CHz 1001 pts

Epan 10.0 MHz

Middle Channel:

Spactrum

=]

Ref Lavel 20,00 dien Offset 1,11 db &« REW 2 MH:z
o ALL MR SWT L9 s & VBW 10MH:  Mode suta FFT
=L Caunt 100,100

@ 1PE Max

CEETRY]

10 dBm

1.16 dBm
2441169000 GHZ|

O dirr . e S

-10 dben \\
-20 dBen /

=20 dBm /

o

-50 dBm

=60 dBm

=70 dBm

CF 2441 OHz 1001 pts

Epan 10.0 MHz
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Highest Channel:

o
Spactrum I =

Ref Lavel 20,00 dien Offset 1.08 df « RAW 2 MHz

J= ALL WOE BWT L9 ys & YBW 10 M-z  Mode suta FFT
S50 Caunt 1004100
@ 1PE M
Mi[1] 044 dBrm
7 4TO0E 1000 GHZ
10 dBm
10 oy p—— o —

-10 B /’ﬂ -‘H‘\"

-2 dBen /

=30 dBmi A \

wanl N\

S B——
<50 dBm
=60 dBm
=70 dim
CF 248 OHz 1001 pis Epan 100 MHz

EDR mode (2DH5): Lowest Channel:

Spactrum I L2

Ref Lavel 20,00 die Offset 1.07 df & RRW 2 M-z

o ALT 0B BWT L9 us & VBW 10 MH:  sode Auto FFT
SGL Caunt 100,100

@ 1Pk M=

MAL1] 2.35 dBim

2 ANFIBI000 GHZ
10 dBm

0 — x\
——

-10 dEm Eal [

=20 dBm ,_,_—:—""/ \-\___

= —t

28 deen M=

=40 dBm

-50 deém

-6l dBm

=7 B

CF 2,402 GHz 10001 prs Bpan 1000 MHz
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Middle Channel:

o
Spactrum I =

Ref Lavel 20,00 dBen  Offset 1.11 dB & RRW 2 MHz

j= AL IO dBE SWT L9 ys @ YBW 10 M-z  miode auta FFT
SEL Caunt 100,100
1Pk K
MA[1] 2.82 dBm
2.440543000 CHz
10 dBm
Ml
0 im 1S s S
| =
_'__,-r’" x‘\““‘u\h
-10 dBm >

. d T
== ~J

=40 dBm \\-H-H_ -
=0 dEm

=60 dBm

=T AR

CF 2.441 GHz 10001 pts Span 1000 M-z

Highest Channel:

[
Spactrum I =

Ref Lavel 20,00 dien Offset 1.05 df &« RAW 2 MHz

= AL 0B SWT L9 us & VBW 10MHz  Mode suto FFT
SGL Count 100,100
@ 1FE Max
Mi[1] 2.23 dBm
2 ARN100000 CHz,
10 dBm
O — =

_— xﬁh“x
=10 dBm FF,,-"""
-0 dBm f \

=5 deem M

=40 dim

=20 dim

-60 dim

-T0 dBm

CF 240 GHz 1000 prs Span 1000 MH2
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EDR mode (3DH5): Lowest Channel:

Spactrum I
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=]

o AT 0 0B SWT
SGEL Caunt 1004100

Ref Lavel 20,00 dBsn  Offset 1.07 dB & RRW 2 MHz
L9 ys @ WBW 10MH:;  Mode auio FET

@ 1P M=

10 dBm

Mi1)

2,53 dBim
2 ADLEBGOO0 CH=

O dirrr

__,—'—'J—‘——"‘——\_

-10 dgm

20 dBm— ="

=20 dBm

=40 dBm

-50 dem

-60 dBm

=70 dBm

CF 2,402 GHz

10001 pts

Span 1000 MHz

Middle Channel:

Spactrum I

=]

Ref Level 20,00 die  Offset 1,11 db & RBW 2 M-z

o ALL OB SWT L9 ys @ VBW 10MHz  Mode suta FFT
SGEL Saunt 1004100
1Pk Max
[ZETRN] .06 diim
2441405000 CH2
10 dBm
M1
-~ X
— —]
0 o

-10 dEm -""ff

-2 A e

-40 dBm

-50 dBm

-0 dBm

=70 démn

CF 2.441 CHz

10001 pEs

Epan 10.0 MHz
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Highest Channel:

Spectrum I L

Ref Level 20,00 die  Offset 1.08 db & RBW 2 MH:z

o ALL 0 0B SWT L9 us & VBW 10MHz  Mode suta FET
SEL Saunt 1004100
1Pk Max
Mi[1] 2.06 dbm
2. ATREEA000 CHz,
10 dBm
W1
. N

0 darr /f"" ‘-..\\

=10 A / \-\__
=20 AR _.""’

|2 R E—

-40 dEm

-50 dBm

-E0 dBm

=70 dim

CF 248 OHz 100l pis Epan L0 MHz
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5.8 Conducted Spurious Emissions

Test Requirement:

Test Method:
Test Status:

Test Configuration:

Test Procedure:

FCC Part15 C section 15.247

(d) 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. Provided the transmitter
demonstrates compliance with the peak conducted power limits.

ANSI C63.10:2013
Pre-test the EUT in continuous transmitting mode at the lowest, middle and

highest channel with different data packet. Compliance test in continuous
transmitting mode with normal (DH5), EDR mode (2DH5) and EDR mode

(3DH5) as the worst case was found.

Spectrum Analyzer

(== ==
V4 N e o
=I=T=

— ooo |
(=]=15 E.U.T

Non-Conducted Table

Ground Reference Plane

1. Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna

port to the spectrum.

2. Set the spectrum analyzer: RBW = 100 kHz. VBW >= RBW. Sweep = auto; Detector Function =

Peak (Max. hold).
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For Bluetooth

Test result plot as follows (Normal mode DH5):
Lowest Channel:

Spactrum I

Page 58 of 88

Report No.: D231023014-1

=)

Ref Lavel 20.00 dBm
o ALL 30 a8
SiEL Count 10410

Offset 1.07 di & RBW 100 kHz
SWT 25 m3 & VBW 00 kHz

Mode suto Swaen

[[@irE Mz=

10 dBm

mMi[1]

rl
¥

0 cam

-10 dem

M2[1]

.27 dim
2402070 GHZ
40,65 dBim|
6991610 GHZ

om0 1 -13.9137 den

-30 dkm

-40 dim

=50 dBm

=70 dBm

Star 30,0 MHz

J0001 prs

Stop 6.5 GHz |

Markar

Type | Ref | Tre | ®-walug | r-value

]

Function |

Function Result |

M1
Mz
M3
M4
M3 1

24020 7F SHz
6,69161 GHe
4.QIDEIE GHZ
T.2E101E GHz
G.AMI0TT GHz

0,37 dim
-49,65 dBm
-52. 74 dBmi
-54.06 dBm
-5 5,84 dim

1
1
1
1

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Middle Channel:

Spectrum I " 2
Ref Lavel 20,00 die Offset 111 03 e RRW 100 kHZ
= ALL INdE SWT 265 ms & VBW 300 kHZ  Mode auvto Swaep
SGL Count 105720
@ 1Pk M
M1[1] 0.23 dBm
10 dBm 2440900 GHz
w1 mz[1] -49.61 dBm|
0 dain—7 6.BTFA554 GHZ
-10 diérm
=0 1 -18 830 R
=20 dim
43 dim
e
50 dbm—4 i pas;
=70 dim
Start 30.0 MHz 20001 pis Hlop 26.5 GHz
rMarker
Type | Rat | Tre | ¥ -walug | w-yalue | Function | Fumnctinn Result |
M1 1 74409 GHz 0.23 dBm
Mz 1 ELETHEEH EHT 49,41 dim
k] 1 4, 02695 GHz 5286 dBm
M4 1 7467186 GHz -54,68 dBm
M5 1 G.OEAT Y GHE -55,30 dim

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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Highest Channel:

Spactrum I
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=]

Ref Lavel 20,00 die Offset 1,08 di e« RBW 100 kHz

= ALL NME SWT 265 ms & VBW J00 kHZ  Mode Auto Swaen
SGL Count 10410
[ S
Ma[1] -1.11 dBm
10 dBm ZA4TFAI20 GHE|
I mMz[1] =42.32 dBm)|
0 cEm BoETOII0 GHEZ
=10 dBrm
—20-dBe—HD 1 -19.964 dR
=0 dBmm
-440 dBm
=0 dben el L s
=70 dim
Htart 30.0 MHz F001 pis Htop Z6.5 GHz
Markar
Type | Ref | Tre | ¥-walue -walue | Function Function Result |
M1 1 2.47972 GHz 1,11 dBmn
Mz 1 6. 67073 GHz -49,3% dBm
Mz 1 #.2EOEGE CHE -52.38 dBm
M4 1 7266016 GHz =55.62 dBan
M5 1 Q. BSEI GHr -55.38 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Test result plot as follows (EDR mode-2DH5):

Lowest Channel:

o ALL

Spectrum I

=]

A SWT
SGL Sount 1010

Ref Lavel 20,00 die Offset 1.07 di &« RBW 100 kHz
265 ms & VBW 200 kHz

Mode suto Swaeg

@ 1Pk Mae

Mi[1] 0.6°9 dam
A0 GHE

10 dBmi
v

0 dam—TF-

mMz[1] =49.48 dBm|

=10 dBm:

B BLOHH GHZz

=0 dBm

=2 =4

01

19153 den

-40 dBm

=8 dbmn - L X7

Htop ¥6.5 GHE

Function | Function Result |

=710 dim

Htart 30.0 MHz 001 pts

markar

Type | Ref | Tre | *-value v -walue |

M1 1 2, 40207 GHz 0,69 dBen
Mz 1 E.B69E4E CHz =40, 48 dBm
M2 1 #+.204=08 CHz -52.52 dBm
M4 1 7. 26778 GHz =54, 75 dBm
M5 1 L.AESE0% GH -55.01 dBmn

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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Middle Channel:

Spectrum L2

Ref Lavel 20.00 dem Offset 1,11 d3 & RBW 100 kHz

o ALT DB SWT 265 m3 & VBW 300 kHz  Mode auto Swacn
SEL Caunt 10710
[@1re sz
Mi[1] 0.5 dBm
10 dBm 2 440900 Gz
M M2[1] 49,49 diim)
10 Iy . 6.B6552 GHZ
-10 dim
corrdpm=401 18341 dBe
-0 B =— .
-40 dim
. =12
50 dBm ! i 1"... - |
.
-70 dBrm
Star 80.0 MHz J001 pis Stop #6.5 GHz |
Markar
Type | Raf | Tre | ®-walug | r-value | Function__| Function Result |
M1 1 24405 CHE 049 dBen
Mz | 1 6.969552 GHz =449, 49 dim
Mz 1 4.BE1951 GHz -52.71 dBm
M4 1 T. 260428 GHr -55.51 dBm
M5 1 ©,934496 GHz -55.27 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Highest Channel:

Spectrum L2

Ref Lavel 20.00 dem Offset 1.08 d3 & RBW 100 kHz

o ALT DB SWT 265 m3 @ VBW 300 kHz  Mode auto Swacn
SEL Caunt 10010
|[ 1P 2z
Mi[1] 009 d8m
10 dBm 2 470720 GHz
I Mz[1] 49,20 d&m
0 dam T . G.BQF200 GHZ
-10 dim

=Edie 01 -19.7E3 dem

-30 dim T
-40 dim

I
=50 dBm

-7a dBrm
Star 30.0 MHz 001 pis Stop #6.5 GHz |
Markar
Type | Raf | Tre | ®-walua | v-value | Function | Function Result |
M1 1 2.479/2 CHE 0.09 dien
Mz 1 68572 GHe -49,35 dim
M3 1 E.12812% GHz -51.91 dBm
M4 1 T.307449E CHz -54.45 dBm
M5 1 9, 5IFIT GHz -84, 73 dim

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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Test result plot as follows (EDR mode-3DH5):
Lowest Channel:

Spactrum

Page 61 of 88

Report No.: D231023014-1

&)

Ref Lavel 20,00 dim Offset 1.07 d8 & RRW 100 kHz

o ALL OB SWT 265 ms & VBW 300 kM2  Mode auvto Swaen
SEL Count 10010
[[@1FE Bz
Mi[1] 0.k dBm
10 dBm 2 402070 GHz
[ mMz[1] 4884 dBm
0 | 6.9677AT GHZ
=10 dim
=3 D1 -19.164 dir
-30 dim '
-40 dien
12
J— WA Y., :
-70 dBrm
Start 30.0 MHz 0001 pits Stop #6.5 GHz |
Markar
Type | Raf | Tre | ®-walug | r-value | Function__| Function Result |
M1 1 2 4020F CHx 044 dBen
M2 | 1 6. 967VET GHE =448, 84 dBm
Mz 1 4. TE1071 GHz -53.52 dBm
M4 1 ToAL101E GHx -64,92 dBm
M5 | B.A5A004 GHz -65, 19 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Middle Channel:

Spactrum

o
w

Ref Lavel 20,00 dim Offset 1.11 43 & RAW 100 kHz

= ALT INME SWT 265 ms & VBW 300 kHZ  Mode Auvto Swaen
SEL Count 10710
I
mMi[1] 1.00 d&m
il dBm 2. 440900 GHz
b M2[1] S0.08 diim
0 G rfy— 6.97RG LD GHZ
-10 Ak
onrdpr=0 1 -13.952 dpr
=30 kM=
-40 A
12
_E0 dBm k] L TR
P i s s e A e e sy
=70 dBm:
Start 0.0 MHz 0001 pEs Stop 26.5 GHz |
Markar
Type | Ref | Tre | ®-walug | r-value | Function__| Function Result |
M1 1 24405 CHE 1.00 dBen
Mz 1 6, 87661 GHz =50.08 dim
[E] 1 4.8E10E1 GHz -E3.40 dBm
M+ 1 T2EIDLE GHE -64.94 dBm
M5 1 9, BRI CHz -65,33 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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Highest Channel:

Spectrum I L2

Ref Lavel 20.00 dim Offset 1.08 d3 & RAW 100 kHz

f ART INdE SWT 265 ms & VBW 300 kHz  Mode auto Sweep
SEL Count 10710
[[@rire maz=
Mi[1] .01 drm
10 dim 2479720 GHZ
L M2[1] 49,00 dbim
0 dam 6. T4B086 GHZ
=10 dim =

F=gaBer—0 1 -19.919 dbar

=30 dBm

-40 Ak

-0 dim
Htark 30.0 MH=z HEOOL pis Htop P65 GHz
warker
Type | Bef | Tre | H-walue | -walus | Function | Function Fesult |
Mi | 1 247978 GHz 0,01 dian
Mz 1 L. 743080 GHz -49.30 dBm
M2 1 4. FE10C04 CHE -62.41 dBm
M4 1 7273057 CHz -65.00 dBm
M= 1 5.953Z0E GHx -55. 17 dBmi

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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5.9 Radiated Spurious Emissions

Test Requirement:

Test Method:
Test Status:

Detector:

15.209 Limit:

FCC Partl5 C section 15.247

(d) 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, and provided the transmitter
demonstrates compliance with the peak conducted power limits.

ANSI C63.10:2013

Pre-test the EUT in continuous transmitting mode at the lowest, middle and

h

ighest channel with different data packet. Compliance test in continuous

transmitting mode with normal mode (DH5) as the worst case was found.

For PK value:

RBW =1 MHz for f 21 GHz, 100 kHz for f < 1 GHz, 9kHz for <30MHz
VBW = RBW Sweep = auto

Detector function = peak

Trace = max hold

For AV value:

RBW =1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz, 9kHz for <30MHz
VBW =10 Hz

Sweep = auto

Detector function = peak

Trace = max hold

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F(kHz) 30

1.705-30.0 30 30

30-88 100

88 - 216 150

216 - 960 200
Above 960 500

w W w w
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Test Configuration:

1) 9kHz to 30MHz emissions:

Turntable 3m

———————

IO.S m

Ground Plane Coaxial Cable /

EUT

Test
Receiver

2) 30 MHzto 1 GHz emissions:

- 1
Turntable ' fi i
Spectrum \_ Eol e e
Analyzer IO 8m l
| _F' e
—
Ground Plane

Coaxial Cable
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3) 1 GHzto 40 GHz emissions:

_ WWIWWWWWWWIWWWWWWWWW

Semi-Anecholec Chamber

[UEUY
y

150 ¢ ‘
Turntadle

= Ground Plane

I Measurement [
Above 1GHz only Instrument : oT1 Eonuollo}

Control Room L

Test Procedure: The receiver was scanned from 9kHz to 25GHz. When an emission was found, the
table was rotated to produce the maximum signal strength. An initial pre-scan was performed for in
peak detection mode using the receiver. The EUT was measured for both the Horizontal and Vertical
polarities and performed a pre-test three orthogonal planes. For intentional radiators, measurements
of the variation of the input power or the radiated signal level of the fundamental frequency
component of the emission, as appropriate, shall be performed with the supply voltage varied
between 85% and 115% of the nominal rated supply voltage. After pre-test, it was found that the
worse radiation emission was get at the X position. So the data shown was the X position only. The
worst case emissions were reported.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level,
once corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of
the hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further
adjusted by a "duty cycle correction factor", derived from 20log (dwell time/100 ms), in an effort to
demonstrate compliance with the 15.209 limit. Submit this data.

For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source of
emissions at the specified measurement distance, while keeping the measurement antenna aimed at
the source of emissions at each frequency of significant emissions, with polarization oriented for
maximum response. The measurement antenna may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission and staying aimed at the emission source for
receiving the maximum signal. The final measurement antenna elevation shall be that which maximizes
the emissions. The measurement antenna elevation for maximum emissions shall be restricted to a

range of heights of from 1 m to 4 m above the ground or reference ground plane.



ITL Page 66 of 88 Report No.: D231023014-1

5.9.1 Harmonic and other spurious emissions

Worst case mode DH5
9kHz~30MHz Test result
The Low frequency, which started from 9kHz to 30MHz, was pre-scanned and the result which

was 20dB lower than the limit line per 15.31(0) was not report

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement
Horizontal:
Peak scan
Level (dBuV/m)

80 Level (dBuVim)

70

60
FCC PART 15C

30

20

30 100, 200, 300. 400. 500. 600, 700. 800. 900. 1000
Frequency (MHz)

Quasi-peak measurement

No. Freg Read Antenna Cable Preasp Level Limit Over Pol/Phase Remark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBuV/= dBuV/m dB

30.000 23.85 22.90
106.630 33.91 8.70
199.750 11.91 8.70
261.830 44.85 13.15
319.060 31.51 13.71
392.780 28.91 15.13

.63 2B.30 18. 88 10.00 -21.12 HORIZONTAL QP
.21 28.67 15.18 13.50 -28.32 HORIZONTAL QP
.70 27.89 25.42 13.50 =-18.08 HORIZONTAL QP
98 27.53 32. 45 16.00 -13.55 HORIZONTAL QP
19 27.82 19.92 16.00 -26.08 HORIZONTAL QP
12 2B.26 18. 50 16.00 =27.50 HORIZONTAL QP

OO e LB s |
FARD b bty O

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement
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Vertical:
Peak scan
Level (dBpV/m)

m:Levet (dBuVim)

70|

FCC PART 15C

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Quasi-peak measurement

No. Freq Read tenna Cable Preamp Level Limit Over Pol/Phase Remark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBuV/m dBuV/m dB
1 35.820 38.44 18. 77 0.68 28.51 26.38 10.00 -10.62 VERTICAL QP
2 142,520 41.62 8.00 1.12 28.30 22. 74 13.50 =-20.76 VERTICAL QP
3 202.660 39.38 8.88 Lile &8l 23.19 13.50 -20.31 VERTICAL QP
{§ 270.560 38.23 13.18 2:01 27.23 26.19 16.00 -19.81 VERTICAL QP
3 378.230 32.96 15.10 2.37 28.37 22.06 16.00 -23.91 VERTICAL QF
6 4166.500 33.89 16.53 2.68 28.47 24.63 16.00 -21.37 VERTICAL QP

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor
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Spurious emissions above 1GHz

Test at lowest Channel in transmitting status
Horizontal:
Peak scan

Level (dBuV/m)

Betevel(dﬂm\ﬂnn
FCC PART 15C PEAK
70
60|
FCC PART 15C AVERAGE

10

1000 4000. 6000, 8000. 10000. 12000. 14000, 16000. 18000
Frequency (MH2)

Freq Read Antenna Cable Preamp Level Limit Over Pol/Phase Remark
Level Factor Losz Factor Line Limit

MHz dBuV dB db dB dBuV/m dBuV/m dB
1867.000 30.92 27.14 5.62 27.64 36. 04 7
1867.000 18.88 27.14 5.82 27.64 23.98 )
6881.000 24.18 36.37 11.91 27.34 5.12 7
6984.000 14.02 36.37 11.91 27.34 34.96 3
o

4.00 -37.96 HORIZONTAL Peak
4.00 -30.02 HORIZONTAL Average
1,00 -28.88 HORIZONTAL Peak
1.00 -19.01 HORIZONTAL Average
1.00 =-26.58 HORIZONTAL Peak
1.00 -22.72 HORIZONTAL Average

12600.000 16.38 10.46 17.10 26.52 17.12
12900. 000 0.2¢ 410.46 17.10 26.52 31.28

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Vertical:
Peak scan

Level (dBuV/m)

8el.eml(dBqu)
FCC PART 15C PEAK
70
60) ! !
FCC PART 15C AVERAGE
50 3 5 f
1 MMWMWWMM
40 t l f !
! g
20
10 T
1000 4000, 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Freg Read Antenna Cable Preamp Level Limit Over Pol/Phaze Re=mark
Level Factor Loss Factor Line Limit
MHz dBuV dB ds d8 dBuV/m dBuV/m dB
3397.000 32.04 31.05 7.85 27.83 13. 11 .00 -30.89 VERTICAL Peak
3397.000 19.83 31.05 7.85 27.83 30.90 .00 =23.10 VERTICAL Average

-27.92 VERTICAL Peak
.00 -17.38 VERTICAL Average
.00 -27.02 VERTICAL Peak
.00 -21.09 VERTICAL Average

6964.000 25.14 36.37 11.91 27.34 16. 08
6984.000 15.68 36.37 11.91 27.34 36. 62
13612000 15.72 39,98 17.60 26.32 16. 88
13512. 000 1.66 39.98 17.60 26.32 32.91

Y =3 00 =100~
e e e ol e e
o
=)

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Test at Middle Channel in transmitting status
Horizontal:
Peak scan

Level (dBpV/m)

acLGWH(dBUVWn)
FCC PART 15C PEAK
70}
60}
FCC PART 15C AVERAGE
= 3 5
3 WWWW"MWMM
‘o 4 4 4
v’"ﬂ 4 )
30 b3
20
10
1000 4000, 6000. 8000. 10000. 12000. 14000, 16000, 18000

Frequency (MH2)

Freq Read Antenna Cable Preamp Level Limit Over Pol/Phase Remark

Level Factor Loss Factor Line Limit
MH= dBuV dB dB dB dBuV/m dBuV/m dB
3387.000 30.05 31.05 7.85 27.83 11.12 74.00 -32,88 HORIZONTAL Peak
3397.000 17.51 31.05 7.8 27.83 28.58 54.00 -25.42 HORIZONTAL Average
6981.000 21.86 36.37 11.91 27.34 15. 80 74.00 -28.20 HORIZONTAL Peak
6984.000 11.58 36.37 11.91 27.34 32.52 54.00 -21.48 HORIZONTAL Average
12156.000 16.67 39.51 16.71 26.69 16. 23 714,00 -27.77 HORIZONTAL Peak
12158. 000 3.01 39.51 16.74 26.69 32.57 54.00 =-21.13 HORIZONTAL Average

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Vertical:
Peak scan

Level (dBuV/m)

80 Level (dBuVim)
FCC PART 15C PEAK
70|
60
FCC PART 15C AVERAGE

| |

10

1000 4000, 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

Freq Read Antenna Cable Preamp Level Limit Over Pol/Phaze Remark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBuV/m dBuV/m dB

3165.000 29.02 31.28 i 27.83 10, 11
1 27.83 29,96

.00 -33.59 VERTICAL Peak

7 71
3165.000 18.57 31.28 i. 51.00 =-24.01 VERTICAL Average
6151.000 25.01 35.85 11.06 27.40 11. 52 71,00 -29.48 VERTICAL Peak
6151. 000 9.79 35.85 1L.06 27.40 29.30 51.00 =-24.70 VERTICAL Average
10248.000 19.77 38.80 14.81 27.09 16. 32 71,00 -27.68 VERTICAL Peak
102148. 000 1.99 38.80 14.81 27.09 31.54 51.00 -22.46 VERTICAL Average

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.



ITL Page 72 of 88 Report No.: D231023014-1

Test at high Channel in transmitting status
Horizontal:
Peak scan

Level (dBuV/m)

80 Level (dBuVim)
FCC PART 15C PEAK
70
60 $ 3
FCC PART 15C AVERAGE

10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

Freq Read Antenna C(able Preamp Level Limit Over Pol/Phase Remark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBuV/m dBuV/m dB
6015.000 25.41 35.99 10.92 27.42 14. 80 .00 -29.10 HORIZONTAL Peak
6013.000 16.96 35.99 10.92 27.42 36. 45 .00 -17.56 HORIZONTAL Average
9075.000 20.82 38.80 13.96 27.20 16. 38 .00 =27.62 HORIZONTAL Peak
8075. 000 8.81 38.80 13.96 27.20 34.40 .00 -19.60 HORIZONTAL Average
14823.000 15.14 10.04 18.68 26.08 17. 7 .00 =26.22 HORIZONTAL Peak
11823. 000 0. 11 10.04 18.68 26.08 33.08 .00 -20.92 HORIZONTAL Average

Y =100 =1~
a4 e s o bl

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Vertical:
Peak scan

Level (dBuV/m)

I
80 Level (dBuVim)
FCC PART 15C PEAK
70
60
FCC PART 15C AVERAGE
50 s
3 5
1 WMWNMMWM
40
) ¢
30 ]
20
10
1000 4000. 6000, 8000. 10000. 12000. 14000, 16000. 18000
Frequency (MHz)
Freq Read Antenna (able Preamp Level Limit Over Pol/Phaze Remark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBuV/m dBuV/m dB
3165.000 29.85 31.28 .99 27.83 11. 24 71.00 -32.76 VERTICAL Peak
3165.000 17.79 31.28 7.91 27.83 20.18 54.00 =-24,82 VERTICAL Average
7494.000 22,93 37.19 12,41 27.32 15. 21 74.00 -28.79 VERTICAL Peak
7194.000 12.24 37.19 12,41 27.32 34,52 51.00 -19.18 VERTICAL Average
12085.000 14.68 10.66 17.17 26.419 16. 02 71.00 =-27.98 VERTICAL Peak
12685. 000 2.29 10.66 17.17 26.19 33.63 31.00 -20.37 VERTICAL Averags
Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.

Remark:

1). The field strength is calculated by adding the Antenna Factor. Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:
Final Test Level =Receiver Reading + Antenna Factor + Cable Loss —Preamplifier Factor.

2). As shown in Section, for frequencies above 1000 MHz. the above field strength limits are based on
average limits. However, the peak field strength of any emission shall not exceed the maximum permitted
average limits specified above by more than 20 dB under any condition of modulation.

3). The test only perform the EUT in transmitting status since the test frequencies were over 1GHz only
required transmitting status.

Test result: The unit does meet the FCC requirements.
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5.10 Radiated Emissions which fall in the restricted bands

Test Requirement: FCC Partl5 C Section 15.247

(d) 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 15.205(c)).
Test Method: ANSI C63.10:2013 Clause 6.4, 6.5 and 6.6

Test Status: Pre-test the EUT in continuous transmitting mode at the lowest (2402MHz),
middle (2441 MHz) and highest (2480 MHz) channel with different data
packet. Compliance test in continuous transmitting mode with normal mode

(DH5) as the worst case was found.

Measurement Distance: 3m (Semi-Anechoic Chamber)

Limit: Section 15.209(a)
Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30.0 30 30
30 -88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

Detector: For PK value:

RBW =1 MHz for f 21 GHz, 100 kHz for f <1 GHz
VBW = RBW Sweep = auto

Detector function = peak

Trace = max hold

For AV value:

RBW =1 MHz for f 2 1 GHz, 100 kHz for f <1 GHz
VBW =10 Hz

Sweep = auto

Detector function = peak

Trace = max hold
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Pre-test was performed in all modes to find the worst case; compliance test was conducted in DH5 mode as the

worst case.
Test mode: DH5

Frequency Reading Correct Emission Limit Margin Antenna
(MH2) Level (dB/m) Level (dBuV/m) (dB) polarization Detector
(dBpv/m) (dBpv/m)
Low Channel
2310.000 31.82 6.54 38.54 74.00 -35.46 H PK
2310.000 18.31 6.54 24.21 54.00 -29.79 H AV
2390.000 31.44 6.61 38.33 74.00 -35.67 \Y PK
2390.000 19.87 6.61 26.80 54.00 -27.20 \% AV
High Channel
2483.500 33.32 6.70 40.12 74.00 -33.88 H PK
2483.500 19.64 6.70 26.67 54.00 -27.33 H AV
2500.000 31.84 6.72 38.44 74.00 -35.56 \Y PK
2500.000 18.35 6.72 25.56 54.00 -28.44 \Y AV

Remark: No any other emission which falls in restricted bands can be detected and be reported.

Test result: The unit does meet the FCC requirements.
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5.11 Band Edges Requirement

Test Requirement:

Frequency Band:

Test Method:
Test Status:

Test Configuration:

FCC Partl5 C section 15.247

(d) 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, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, as permitted under paragraph (b)(3) of
this section, the attenuation required under this paragraph shall be 30 dB
instead of 20 dB. 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
15.205(c)).

2400 MHz to 2483.5 MHz

ANSI C63.10:2013 Clause 6.9

Pre-testthe EUT in continuous transmitting mode at the lowest (2402 MHz),
and highest (2480 MHz) channel and hopping mode with different data
packet. Compliance test in continuous transmitting mode with normal (DH5)
EDR mode (2DH5) and EDR mode (3DH5) as the worst case was found.

Spectrum Analyzer

===
hd COD
=I=T=

B =i E.U.T

Test Procedure:

Non-Conducted Table

Ground Reference Plane

Set RBW of spectrum analyzer to 100 kHz and VBW of spectrum analyzer
to 300 kHz with suitable frequency span including 10MHz bandwidth from
band edge.

The band edges was measured and recorded Result:

The Lower Edges attenuated more than 20dB.

The Upper Edges attenuated more than 20dB.

The graph as below. Represents the emissions take for this device.
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For Bluetooth

DH5:

Lowest Channel:

Spactrum I
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=]

Offset
EWT

Raf Lavel 20,00 dim
o ALL 0 de
SGL Count 100,100

1.07 d8 & RAW 100 kHz

1138 us & YBW 200 kHZ  Mode Auto FFT

W 1PE Max

10 dBam

mMi[1] 0.E1 dBm

2 AHEELS000 GHE

M2[1] -BE. T dEm

O dam

-10 dim

2, 40000000THZ

—orOBrT=—{0 1 -19 433 dim

|'|

-20 démn

-40 dim

il

=50 dpm

b L "

it itk

|
1l
el

14 ;
F13

il Tl.h e Eh Al N aing g Wiyl

e e e kit ¥ ¥

el Ol o

=70 diim-

T

G R

St 2.906 GHz

i00i pis

Markar

Type | Raf | Tre | *-walu

Stop 2.406 GHz |

[ ¥ -walue | Function

Function Rasult

M1 1
Mz
M3
M4

z

1
1
1

2, 40215 GHz
2.4 GHz

2.345E CHz

0.91 dém
=50, 70 dBm
-50.35 dBm
-56. 75 dBm

V30 CHT

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Highest Channel:

Spactrom I

=]

Bef Lavel 20,00 dem Offset

1.08 d3 & RAW 100 kHz

= ART NGB SWT 1138 us & YBW 300 kM Mode auto FET
SEL Caunt 100,100
|[1FE
[CFTEN] 0.08 dBm)
10 di- 24001 5000 Gz
M1 mz[1] SHE.60 d8m
a 2 A4R350000 GHZ
- :1;.-“
D1 -19.6%94 dRmr

bz

Note: This line in the plots is a referen

dir ETVIT N LN RITINY SUFE N M [T ) P | PP YT ISR T RapaEyw e |
" gl By r b y + g e i el o
-7d dBm
Biart 2.470 GHz 1001 pis Htop 25706 GH=
Marker
Type | Ref | Tre | H-value | 7 -valus | Function | Function Result
M1 1 2,48015 GHz 0,08 dim
Mz Z.4E35 GHz -58.60 dBm
M2 1 2.5 CHE -50.08 dim
M4 1 24077 GHE -56,95 dim

ce line for the 20dB down limit, not the limit.
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2DH5:
Lowest Channel:

Spactrum I
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=]

Offset
SWT

1.07 d8 & RBW 100 kHz
1130 us & VBW 300 kHz

Raf Lavel 20.00 dbm
o ALL 0 di
SGL Caunt 100,100

Mode auto FET

RS

Mi[1]

10 dime T
Mz[1]

0O dam

=10 dme T

0.5 dBim
2. 40195000 GHz|
2P dgim|

2,40 nnnnnnTn;
!
1

Ea-dBe—n 1 -19 505 dRor

-20 dem

]
7

L.l

-40 dpm

]

-50 dBm

- it

Gl
H Al eond Bolsianabiy gy
¥ e as 3

sl Lesas ol

" I"'.'

sl o b b -

. s
g Tl..-.ll' l'
Smo

ol Nt
ik s

-7d dBmn:

Start 2.3006 CHE 1001 pts

Htop ¥.400 GHz

Markaor

Type | RBef | Tre | Function

H-value | o -walue |

Function Result

0,65 dBen
-37.42 dBm
-5%.06 dim
-56, 17 dBm

2.40195 GHz
2.4 GHz
2,39 GHz
23196 GHz

Mi |1
Mz 1
M2 |
M4 1

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Highest Channel:

&

Spactrem I
®ef Lavel 20.00 dem Offset  1.08 d & RBW 100 kHz
j= AT 4R SWT  113.08us5 & YBW 300 kHZ Mode auto FFT
‘SEL Caunt 100,100
| IS
raf1] -0.0:4 dism|
Z 48045000 GHz|
Mz[1] 45,00 dBm
7. 48350000 GHz
1 -20.710 dBny
-50 dBm & =
-Eﬂdm—mm‘-’g'—-l' di ek, ST I 1 NI T - il s Rt e Ml Ly b Ll
-70 dBm
Srard 2406 GHe 1001 pts Slop 2576 GHe
Marker
Type | Rat | Tre | ¥-valua | ¥-wslua | Functien | Function Rasult |
M1 1 2.48015 GHr -0.04 dem
M2 | 1 2. 4E35 GHE =45.30 dimn
M3 [ 1 2.5 GHz -56,96 dBen |
M4 1 2.4E35 GHr -15.30 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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3DH5:
Lowest Channel:

Spactrum I
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=]

Raf Lawvel 20,00 dBm
o ALL 0 de
SGL Count 100100

Offset
SWT

1.07 d8 & RAW 100 kHz

1138 us & YBW 300 kHZ  Mode Auto FFT

WPk Max

10 i

mMi[1]

O dam

mz[1]

-10 dim

-1.20 d&m)|
24095000 GHZ
-24.47 dBm

2 4unnunnoilnnc

=200 1

=20 dém

19265 dirm

|
J

-40 Ak

-50 dBm

i
JF 1y

[ clpitys

ol
LR

Uy B i AL
W il

Wl

dtad b

=70 AR

' ST | Y
0 B e |

!

Start 2.306 GHz

Htop F.406 GHz |

Markar
Type | Raf | Tre |

inni pis
T -walue

®-walua | Function |

Functinn Rasult |

M1

2.40195 CHzx -1.20 dBm

M2
M3
M+

1
1

2.4 GHz
2.39 GHx
23790 CHz

-34.47 dien |
-5R.20 dBm
-56.52 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Highest Channel:
Spectrum I " 2
Ref Lavel 20,00 disn Offset 108 03 & RBW 100 kHZ
= ALL NdE SWT 1138 us5 & YBW 300 kHZ  Mopde auto FFT
SGL Caunt 100,100
1Pk Max
mi[1] 0.17 dBm
10 dBm 2 ARDOS000 GHE
mz[1] -4 B4 dBim
2 AEIS0000 GHZ
1 -20.963 di
v
Moy il g F'—."‘ e I BRI TH IFEFTRIT PSR N .Il_‘_l e TIPS Y T O PO T |
=70 dBm
St 2,476 GHZ 1001 pis ftop 24576 GHz |
Markar |
Type | Raf | Tre | ®-walua | r-value | Function | Function Result |
M1 1 248005 GHz 0,17 dem
M2 1 2 4EI5 GHz =40,84 dien |
[ZE] 1 2.5 GHz -56.95 dBen
M+ 1 2. 4E43 GHz -40.09 dim

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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Hopping mode:
DH5:

Lowest Channel:
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. o
Spectrum | ]
Raf Lavel 20,00 dBr Offset  1.07 d3 & RRW 100 kHz
= ARL I gE SWT 1138 uys & VBW 300 kHZ Mode auto FFT
SGEL Count 200002000
e
[GFTEN] 1.08 dBm)
241 5000 GHz
10 dim-
r2[1] 5747 diirm
o dam F. 40000000 I‘ﬂl[?
-0 dBn- r I‘ h
L
“ErdEm=—01 -19.0632 dBn |
-20 AR j
-4 dBm I[
-50 dBm TF Iy [
F&‘\#H it A _,.Iq..‘l'\-‘\.i,nm_u.ﬂuhw-; | e Lol APt ot it Ma.uhh_xu,dﬂa.\‘"—*],l'\-u _hu.r-a
=70 dBm
Btart 2.300 CH2 1001 pis Htop Z.406 GHzx
Marker
Type | Ref | Tre | H-value | r-walue | Function | Function Besult |
M1 1 240315 GHz 1,08 disn
Mz 1 2.4 GHz -57.47 dBm
M2 1 2,39 GHz -58,39 dim
M4 1 23241 GHe -55,76 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Highest Channel:
Spectrum I L2
Ref Lavel 20.00 dfrm Offset  1.08 d3 & RAW 100 kHz
f ALT INdE SWT 1138 us & VBW 300 kHZ  Mode Auto FET
SGEL Caunt 20002000
[ 1FE 2z
Mi[1] -0, 76 dem
10 dim v 2 AFDOS000 GHz
M mMz[1] 57.13 dBrm
T 2 ARIS0N000 GHZ
01 -20.5E0 dBr
Ters
§E
T T e P ol B W e Cowo v
-7 dBm
Bitark 2.470 GHz 1001 pts Htop 25706 GHz
Markaor
Type | RBef | Tre | H-walue | o -walue |  Function | Function Result
M1 1 2. 4765 GHz =0, 76 dBm
Mz 2.4E35 CHz -67.1% dBm
M2 1 2.5 GHz -67.45 dim
M4 1 24501 GHz =55, 54 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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2DH5:

Lowest Channel:

Spectrum
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=

Raf Lawal 20.00 die Dffset
j ALL Dde BWT
SGL Count 20002000

1138 us & WBW 300 kHz

1.07 d3 & RBW 100 EHz
Mode

Auto FFT

1Pk Man

10 dim

L]

O dam

-10 dBm

1]

mz[1]

0.B3 dB&m
2 AHNLES000 GHEz
-30.0°3 dim|

ZHknonon m:l_lr
|

o e

{01 -20.222 dBnr

=20 dBm

-4d dBm

-50 dBm

Pardeiad ety | ety et il o

foption 1] el

L '!. I:M'.--L.u

B

-7 dBm

e i WP e e T n...k&.-.. et

Start 2.306 GHE

1001 pis

Htop F4H06 GH

rMarker
Type | Ref | Tre |

¥ovalug

| ¥ -walue |

Functismn

Functiom Result

M1
Mz
M3
M4

1
i
i

2.40185 GHz
2.4 GHz
2,30 GHz
Z.3EaF GHr

0.33 dBm
-39.07 dBm
~50,40 dien |
-55.81 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Highest Channel:
Spactrum I L2
Raf Level 20,00 disn  Offset 1,08 o & RBW 100 kHz
f= ALL ode  SWT 113085 & VBW 300 kM2 Mode Auto FFT
SiL Sount 200072000
@LPE Max
MI[1] -Z.06 dBm
10 s 2 4FE0S000 Gz
o mz[1] —aB.44 dBm
o dam 2 AB250000 GHZ
.ﬁ.llga
-1h damn
=01 -21.145 dir
.20 dprn
-40 dBgi
i
-5 deelly —
. S it el M fetboips Frostind il tor [ e s napmatifuan it jbng st bin, pa st st
-7 dirn
Start 2476 GHz 1001 pis Hlop 2576 GHz
Marker
Type | Rel | Trc | *-valug | ¥-valug | Function | Function Result |
M1 1 2.47605 GHz -2.06 dBm
Mz 1 2.4E35 GHE -48.44 dBm
M3 1 2.5 GHz “57.96 dben |
M4 1 7.4E35 GHz -45.44 dBrn

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.
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3DH5:

Lowest Channel:

- o
Spactrum I | =

Ref Lavel 20,00 dBrm Offset  1.07 d3 & RBW 100 kHz

J ALT I 0B SWT 1138 us & YBW 300 kHZ  Mode auto FET
SGEL Count 200002000

[[@irk sz

[CFTEN] =0.90 d&m
10 dBaw- * 240205000 GHz
mz[1] 27.84 dBm
0 d&m 7, 4000000gGHz
Ll

-0 dRm-

=t T 01 -19.1%3 dBrre

-20 dimn

i

-4 djm

-50 dBm “IJ

3
'-’E-‘i‘a"é.‘l—"‘""“"“”"' st et A Mgy gtk i, l..IJ.M.U.m-l, _w-—l,N_IIMhHI-dJMLIr-JAMl’H

-Td dBm

Biart 2.300 GHz 1001 pis
Marker
Type | Ref | Tre | H-value | 7 -valus | Function | Function Result
M1 | 1 240205 GHz =0,90 dBm
Mz 1 2.4 GHz -37.34 dBm
M2 | 1 2,39 SHz -60.15 dBen
M4 1 23531 GH -55,86 dBm

Htop 2406 GHe

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Highest Channel:

o
Spactrum I =

Ref Lavel 20.00 dim Offset  1.08 di & RAW 100 kHz

o AL AR SWT 1138 us & YBW 300 kHZ  Mode Auto FFT
SGL Caunt 20002000

1Pk Max

Mi[1] -0.79 dBm
10 dBaw 2 ATRLS000 GHEZ
L mMz[1] -*t1.14 dB&8m
im:.r 2 AHEIE0000 GHE
\
"-]-.'I T

D -21.0%3 dir

a3

'
I”I
&3 dbmn B T L i TN e e T i s m Jeh il s Ay, peind

-0 dime
Starm 2.476 GHz 1001 pis Stop 24576 GHz |
Markar ]
Type | Raf | Tre | ¥-valus | -walue | Function__ | Function Rasult |
M1 1 Z.47E1S GHz -0.79 dem
Mz | 1 2,465 GHz =41, 14 dim
M= | 1 2.5 GHr -58.22 dBm
k4 1 2435 CHr -41.14 dBm

Note: This line in the plots is a reference line for the 20dB down limit, not the limit.

Test result: The unit does meet the FCC requirements.
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5.12 Conducted Emissions at Mains Terminals 150 kHz to 30 MHz

Test Requirement: FCC Part 15 C section 15.207
Test Method: ANSI C63.10:2013 Clause 6.2
Test Voltage: 120V AC 60Hz

Frequency Range: 150 KHz to 30 MHz

Detector: Peak for pre-scan (9 KHz Resolution Bandwidth)

Test Limit

Limits for conducted disturbance at the mains ports of class B

Class B Limit dB(uV)
" Frequency Range

Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46

0.50to 5 56 46

5to0 30 60 50

NOTE 1 The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz
to 0,50 MHz.
EUT Operation: Test in normal operating mode. For intentional radiators, measurements of the

variation of the input power or the radiated signal level of the fundamental
frequency component of the emission, as appropriate, shall be performed
with the supply voltage varied between 85% and 115% of the nominal
rated supply voltage.

Pre-Scan has been conducted to determine the worst-case mode from all
possible combinations between available modulations, data rates and

antenna ports (if EUT with antenna diversity architecture).
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Test Configuration:

Vertical Reference
/ Ground Plane Test Receiver

| e
EUT o
|

|

00
20
00
00

40cm -

] "
cEF Ll Ll —
N
\Horizontal Reference
Ground Plane

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

IH

from otherunits and other metal planes

Test procedure:
1. The mains terminal disturbance voltage test was conducted in a shielded room.

2. The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane, but
separated from metallic contact with the ground reference plane by 0.1m of insulation.
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5.12.1 Measurement Data

An initial pre-scan was performed on the live and neutral lines with peak detector.
Quasi-Peak and Average measurement were performed at the frequencies with maximized peak
emission were detected. For EUT the communicating was worst case mode.

The following Quasi-Peak and Average measurements were performed on the EUT
Live Line

Peak Scan:
Level (dBpV)

wl.eval (dBuV)

70

FCC PART 15C QP

FCC PART 15C AV

N

Wk oy, L“*-Hm"

015 0.5 1 2 5 10 20 30
Frequency (MHz)

Quasi-peak and Average measurement

NO Freq Level Remark LISN Factor Cable Loss Limit Line Margin
MHz dBuV dB dB dBuV dB
1 0.150 ©58.38 QP 9.70 0.20 66. 00 -7.62
2 0.150 46.41 Average 9.70 0.20 56. 00 -5.59
3 0. 101 18.56 QP 9. 66 0.26 57.83 -9, 27
1 0.401 3B.31 Average 9. 66 0.26 17.83 -9. 19
5 1.214 13.31 QP 9. 66 0.32 56. 00 -12.69
6 1.211 29.19 Average 9. 66 0.32 16. 00 -16. 81
7 2.004 l3.20 QP 9.65 0.35 56. 00 -12.80
8 2.094 27.32 Average 9.65 0.35 16. 00 -18.68
9 5. 022 36.05 QP 9. 60 0.10 60. 00 -23.95
10 5.022 21.57 Average 9. 60 0.410 50.00 -28.43
11 28.698 33.54 9.65 0.50 60. 00 -26. 16
12 28.698 28.15 Average 9.65 0.350 50. 00 -21. 85

Level=Read Level + LISN Factor + Cable Loss
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Neutral Line
Peak Scan:

Level (dBpV)
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lmLeve! (dBuV)

70

|

-y
J

FCC PART 15C QP

FCC PART 15C AV

b
i

Il powg
iyt i.‘ et s, | "'
ik A,,.i.ﬁw ks, M

QF Tt .

l
Fi)

0.15

Quasi-peak and Average measurement

0.5

Frequency (MHz)

5 10 20 30

NO Freq Level Remark LISN Factor Cable Loss Limit Line Margin
MHz dBuV dB dB dBuV dB
1 0.150 57.59 QP 9.71 0.20 66. 00 -8. 11
2 0.150 15.87 Average 9.71 0.20 36. 00 -10. 13
3 0.397 19.10 9.66 0.26 57.92 -8.82
1 0.397 37.42 Average 9.66 0.26 17.92 -10. 50
5 1,194 13.49 9.63 0.32 56. 00 -12.51
6 1.194 26.71 Average 9.63 0.32 16. 00 -19. 26
7 2.117 42.30 9.62 0.35 56. 00 -13.70
8 2,117 25.15 Average 9.862 0.35 16. 00 -20. 85
o 5.406 34.65 QP 9.62 0.40 60. 00 -=29. 35
10 5.106 25.23 Average 9.62 0.10 30. 00 -24. 77
11 29.139 34.72 QP 9.62 0.50 60. 00 -26.28
12 29,139 30.12 Average 9.862 0.50 50. 00 -19. 88

Level=Read Level + LISN Factor + Cable Loss



ITL Page 87 of 88 Report No.: D231023014-1

5.13 Other requirements Frequency Hopping Spread Spectrum System
Test Requirement: 47 CFR Part 15C Section 15.247 (a)(1), (h) requirement

The system shall hop to channel frequencies that are selected at the system hopping

rate from a Pseudorandom ordered list of hopping frequencies. Each frequency must be used equally
on the average by each transmitter. The system receivers shall have input bandwidths that match the
hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply with all of the regulations in this section should the
transmitter be presented with a continuous data (or information) stream. In addition, a system
employing short transmission bursts must comply with the definition of a frequency hopping system
and must distribute its transmissions over the minimum number of hopping channels specified in
this section.

The incorporation of intelligence within a frequency hopping spread spectrum system that permits
the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.
The coordination of frequency hopping systems in any other manner for the express purpose of
avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is
not permitted.

Compliance for section 15.247(a)(1)

According to Bluetooth Core Specification, the pseudorandom sequence may be generated in a nine stage
shift register whose 5th and 9th stage

outputs are added in a modulo-two addition stage. And the result is fed back to the input of the first

stage. The sequence begins with the first ONE of 9 consecutive ONEs; i.e. the shift register is initialized
with nine ones.

» Number of shift register stages: 9

« Length of pseudo-random sequence: 2°-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

F’]—EH]—EH:}T:H:H:H:I—*'

)
(e

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow:
20 6246 77

¥ -
'
’
'
’
’
’
)

Each frequency used equally on the average by each transmitter.

According to Bluetooth Core Specification, Bluetooth receivers are designed to have input and IF
bandwidths that match the hopping channel bandwidths of any Bluetooth transmitters and shift
frequencies in synchronization with the transmitted signals.

Compliance for section 15.247(g)

According to Bluetooth Core Specification, the Bluetooth system transmits the packet with the
pseudorandom hopping frequency with a continuous data and the short burst transmission from the
Bluetooth system is also transmitted under the frequency hopping system with the pseudorandom
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hopping frequency system.

Compliance for section 15.247(h)

According to Bluetooth Core specification, the Bluetooth system incorporates with an adaptive
system to detect other user within the spectrum band so that it individually and independently to
avoid hopping on the occupied channels.

According to the Bluetooth Core specification, the Bluetooth system is designed not have the ability
to coordinated with other FHSS System in an effort to avoid the simultaneous occupancy of individual
hopping frequencies by multiple transmitter.

--End of Report--
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