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4.1

4.2

General Information

General Description of E.U.T

Product

Model(s)

Model difference
Operation Frequency
Bluetooth Version

RF out Power

The Lowest Oscillator

Antenna Gain
Type of Modulation

Antenna installation

Details of E.U.T.

Ratings

4.3 Channel List

Page 5 of 74

‘Wireless speaker

: KDL-BT1718, BB587, BB589

: Only the model names are different.

: 2402-2480MHz, 79(EDR) Channels in total

4.1

:-0.48dBm
:26MHz

: 0dBi

: GFSK, Pi/4ADQPSK, 8DPSK

: PCB Printed Antenna

DC 3.7V, 2000mAh, power by battery
Charging by USB port DC 5V

Channel Frequency Channel Frequency | Channel | Frequency | Channel Frequency
No. (MH2z) No. (MH2z) No. (MHz) No. (MHz)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477
77 2478 78 2479 79 2480 - -

Waltek Services (Shenzhen) Co.,Ltd.
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44 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by

Page 6 of 74

performing full tests, the worst data were recorded and reported.

Table 1 Tests Carried Out Under FCC part 15.247

Test mode

Low channel

Middle channel

High channel

Transmitting

2402MHz

2441MHz

2480MHz

Table 2 Tests Carried Out Under FCC part 15.207 and 15.209

Test Item

Test Mode

Radiated Emissions

Transmitting

Conducted Emissions

Transmitting

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions Test Site 1#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 2017-09-12 2018-09-11
2. LISN R&S ENV216 101215 2017-09-12 2018-09-11
3. Cable Top TYPE16(3.5M) - 2017-09-12 2018-09-11
Conducted Emissions Test Site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 2017-09-12 2018-09-11
2. LISN SCHWARZBECK | NSLK 8128 8128-289 2017-09-12 2018-09-11
3. Limiter York MTS-IMP-136 261 (1)352);1001' 2017-09-12 2018-09-11
4. Cable LARGE RF300 - 2017-09-12 2018-09-11
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 2017-09-14 2018-09-13
2 Amplifier Agilent 8447D 2944A10178 | 2017-10-17 2018-10-16
3 | Active Loop Antenna Beijing Dazhi ZN30900A 0703 2017-04-09 2018-04-08
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2017-04-09 2018-04-08
5 Broa/f;?:::a'*om SCHWARZBECK | BBHA 9120 D 667 2017-09-14 | 2018-09-13
Broadband COMPLIANCE
6 Preamplifier DIRECTION PAP-1G18 2004 2017-04-13 2018-04-12
7 Coaxial Cable Top 1GHz-18GHz | EW02014-7 | 2017-04-13 | 2018-04-12
(above 1GHz)
10m Semi-anechoic Chamber for Radiation Emissions(Abovel8GHz)
1 Spectrum Analyzer R&S FSV-40 101544 2017-02-17 2018-02-16
Antenna-
2 A-INFO LB-180400KF | J211060273 | 2017-01-07 2018-01-06
Horn (18-40 GHz)
ZLNA-18-40G-
3 Amplifier COM-MV 021 1608001 2017-02-17 2018-02-16
4 Cable Top 18-40GHz - 2017-02-17 2018-02-16
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
. . Last Calibration
Item Equipment Manufacturer Model No. Serial No Calibration Due Date

Waltek Services (Shenzhen) Co.,Ltd.
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Date
1 Test Receiver R&S ESCI 101296 2017-04-13 2018-04-12
2 | TriogBroadband | gopwaARZBECK | VULB9160 | 91603325 | 2017-04-09 | 2018-04-08
3 Amplifier ANRITSU MH648A M43381 2017-04-13 2018-04-12
4 Cable HUBER+SUHNER CBL2 525178 2017-04-13 2018-04-12
5 | TrilogBroadband | o0 \yaAR7BECK | VULB9163 336 2017-09-12 | 2018-09-11
Antenna
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943| 2017-09-14 | 2018-09-13
(9k~26.5GHz)
Spectrum Analyzer
2 R&S FSL6 100959 2017-09-12 2018-09-11
(9k-6GHz)
Signal Analyzer
3. Agilent N9010A  |MY50520207 | 2017-09-12 | 2018-09-11
(9k~26.5GHz)
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB
+5.03 dB (30M~1000MHz)
Radiated Spurious Emissions test
+ 5.47 dB (1000M~25000MHz)
Conducted Spurious Emissions test + 3.64 dB (AC mains 150KHz~30MHz)
5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by GUANG ZHOU GRG METROLOGY & TEST CO., L
TD. address is No.163, Pingyun Rd. West of Huangpu Ave, Tianhe District, Guangzhou, Guangdong, China.

5.4 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:
[]Yes X No
If Yes, list the related test items and lab information:

N/A

Waltek Services (Shenzhen) Co.,Ltd.
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6 Test Summary

Test Items Test Requirement Result

Conduct Emission 15.207 C
15.205(a)

Spurious Radiated Emissions 15.209 C
15.247(d)

Conducted Spurious Emissions 15.247(d) C
15.247(d)

Band edge C
15.205(a)

Bandwidth 15.247(a)(1) C

Maximum Peak Output Power 15.247(b)(1) C

Frequency Separation 15.247(a)(1) C

Number of Hopping Frequency 15.247(a)(1)(iii) C

Dwell time 15.247(a)(1)(iii) C

RF exposure 1.1307(b)(1) C

Antenna Requirement 15.203 C

Note: C=Compliance; NC=Not Compliance; NT=Not Tested; N/A=Not Applicable.

Waltek Services (Shenzhen) Co.,Ltd.
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7 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2013
Test Result: PASS
Frequency Range: 150kHz to 30MHz
Class/Severity: Class B
— Conducted Limit (dBuV)
Limit: Frequency (MHz) Qsi-peak Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5t05.0 56 46
5.0 to 30 60 50
*Decreases with the logarithm of the frequency.

7.1 E.U.T. Operation

Operating Environment :

Temperature: 22.8°C
Humidity: 52.6 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :

Refer to Section 4.4.

7.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10:2013.

Receiver — PC System

A
0.8m
1 \
1
:50Q Terminator —

7.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Services (Shenzhen) Co.,Ltd.
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7.4 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Live line:

Page 11 of 74

an.o dBu

40

an

20

10

Lamit:
AVG:

T -y Uy gt U S JUp PR Sy Y S

0.5

A4

nisn 5 .0 kH=
Mo, {Eﬂrﬁg} TSSSEQ Fl:achlt}Dr (Hlj%i-l"\-% Iljargg. E‘ﬂdgggm Detector | Femark
1 0.2020| 4713 962 a6.75 G352 | -6F7| QP
2 02020 26.26 Y962 a5.88 8352 | -17.684) AVG
3 0.2380| 48.82 4964 A0.26 B216( -3890| QP
4 02380 33.61 964 4325 8216 -8.891 | AVG
a 0.3980| 3842 964 43.06 areg| -983| ar
A 03980 34.35 964 4395 4789 | -3890| AVG
7 04500 36.59 H964 4623 AR.87 | -10.64] QP
a 0.4500| 29.63 964 3932 4687 | -TAH5 | AVG
£ 07740 26.485 ury 6,32 ag.00 | -19.68] QP
10 0.yr40| 1912 9Ty 28.85 4600 | -17.11] AVG
11 165060 29.43 980 3938 aR.00 | -16.62] QP
12 150600 24.01 980 39 4600 | -12.09] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Page 12 of 74

Neutral line:
an.a dBul
H Limit: —_—
AVG: —
0 i
4] I - I
. ! Lo
i : RV peak
4 E e % ﬂ Ry , AVG
K I !
[l " | ﬂ'i'\'*“f\ LAY N "
" A AT
5 ;W Il »
20 | i'-l i i i
{iilln a B
10 ] i Ll
0. :
IR [1R] 5 20.0 MHz
Freq. Feading | Factor | Resul Lirmit [k argin
Ml M Hz) (dBuv) (dEy (dBU) dBu | cdE Datector | Remark
1 01980 4489 LN 54 .41 G3G9| -918| QP
2 0.19an| 27.05 052 3667 | 5360 |-17.02) AVG
3 02380 44.01 9 Fd4 368 | B216| -8.481 ) QF
4 0.2380| 3023 44 3H.8T | A216|-12.29) AVG
a 0.3940| 2667 464 36.21 57.98|-1.77 QP
6 039401 37.79 064 4743 | 4798 -0.85 | AVG
7 0.4340( 37.34 9 Fd4 4593 | aT18(-10200 QF
8 0.4340| 2225 44 3183 | 4718 -15.29) AVG
g 20000 376 495 41.71 5600 -14.29) QP
10 201000 2243 085 32.38 | 46.00|-13.62) AVG
11 14 8460( 3734 10.24 4788 | BOOO|-1242) QF
12 14 8460( 3233 10.24 4287 | G000 -7.43 | AVG

Waltek Services (Shenzhen) Co.,Ltd.
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8.1

Radiated Emissions

Test Requirement:

Test Method:

FCC CFRA47 Part 15 Section 15.209 & 15.247

Page 13 of 74

ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
(MHz) uV/m pistance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*°FkH2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log®*?FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20l0g®” + 40
30 ~ 88 100 3 100 20log"®
88 ~ 216 150 3 150 20log"*”
216 ~ 960 200 3 200 20log®®®
Above 960 500 3 500 20log®®
EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

Refer to Section 4.4.

Waltek Services (Shenzhen) Co.,Ltd.
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8.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10: 2013.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

“ pectrum AMP ombining

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

Turn Table

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

A
1.5m.
E Turn Table
! Absorbers
‘ AAAA
1 1
—

ombining

NEelWOrK

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ..o Auto
IF Bandwidth............coovvvviiiiiiiiiiiiiiiiiiiiiiinnne 10kHz
Video Bandwidth...............coovveiiiriiiinn. 10kHz
Resolution Bandwidth..........cccccoeeeveiiiirinnnen. 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
D12 (=Tox (o] SO PK
Resolution Bandwidth.....................onneennil. 100kHz
Video Bandwidth...............coovveiieiiiinn. 300kHz
Above 1GHz
Sweep Speed........occcviiiieiiiiiieeee e, Auto
12 (=Tex (o] SO PK
Resolution Bandwidth............ccccocovviriinnnnnn... 1MHz
Video Bandwidth...............ccccveieeiiiiiinnnnnnn. 3MHz
D12 (=Tex (o] SO Ave.
Resolution Bandwidth...........c.cccoooviviinnnnnnn... 1MHz
Video Bandwidth...............cccccveieeiiiinnnnn. 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
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8.4 Test Procedure

1. The EUT is placed on a turntable. For below 1GHz, the EUT is 0.8m above ground plane;

For above1GHz, the EUT is 1.5m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions. The spectrum was investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up to the tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), 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.
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8.5 Summary of Test Results

Page 17 of 74

Only the worst case GFSK mode were record in the report.

Test Frequency: 26MHz ~ 30MHz

The measurements were more than 20 dB below the limit and not reported.
Test Frequency: 30MHz ~ 18GHz

Only the worst case GFSK mode were record in the report.

RX Antenna FCC Part

Frequency Féecei_ver Detector t-;%ﬁg Corrected Corrected 1524712097205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

GFSK Low Channel 2402MHz

269.23 36.52 QP 2 1.5 H -13.35 23.17 46.00 -22.83
269.23 40.15 QP 79 1.6 \Y% -13.35 26.80 46.00 -19.20
4804.00 46.59 PK 16 1.8 \Y -1.06 45.53 74.00 -28.47
4804.00 43.58 Ave 16 1.8 \% -1.06 42.52 54.00 -11.48
7206.00 40.18 PK 209 1.3 H 1.33 41.51 74.00 -32.49
7206.00 35.96 Ave 209 1.3 H 1.33 37.29 54.00 -16.71
2330.18 46.53 PK 334 1.7 \ -13.19 33.34 74.00 -40.66
2330.18 38.26 Ave 334 1.7 \ -13.19 25.07 54.00 -28.93
2357.63 42.51 PK 304 1.0 H -13.14 29.37 74.00 -44.63
2357.63 37.16 Ave 304 1.0 H -13.14 24.02 54.00 -29.98
2485.02 43.39 PK 35 1.8 \ -13.08 30.31 74.00 -43.69
2485.02 36.47 Ave 35 1.8 \ -13.08 23.39 54.00 -30.61
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RX Antenna FCC Part

Frequency Eecei_v er Detector t-;L:JrIre] Corrected Corrected 15:247/209/205
eading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

GFSK Middle Channel 2441MHz

269.23 37.14 QP 152 1.0 H -13.35 23.79 46.00 -22.21
269.23 38.55 QP 139 1.6 \Y -13.35 25.20 46.00 -20.80
4882.00 46.57 PK 53 1.5 \ -0.62 45.95 74.00 -28.05
4882.00 42.08 Ave 53 1.5 \Y -0.62 41.46 54.00 -12.54
7323.00 40.57 PK 294 1.9 H 2.21 42.78 74.00 -31.22
7323.00 36.02 Ave 294 1.9 H 2.21 38.23 54.00 -15.77
2346.87 45.02 PK 266 1.3 \Y -13.19 31.83 74.00 -42.17
2346.87 39.11 Ave 266 1.3 \ -13.19 25.92 54.00 -28.08
2368.26 43.84 PK 12 1.2 H -13.14 30.70 74.00 -43.30
2368.26 36.91 Ave 12 1.2 H -13.14 23.77 54.00 -30.23
2492.39 42.40 PK 275 1.6 \Y -13.08 29.32 74.00 -44.68
2492.39 37.33 Ave 275 1.6 \ -13.08 24.25 54.00 -29.75

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS17S1195181E

Page 19 of 74

RX Antenna FCC Part

Frequency Eecei_v er Detector t-;L:JrIre] Corrected Corrected 1524712097205
eading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

GFSK High Channel 2480MHz

269.23 36.85 QP 219 1.2 H -13.35 23.50 46.00 -22.50
269.23 38.51 QP 205 1.2 \Y -13.35 25.16 46.00 -20.84
4960.00 45.39 PK 164 1.6 \ -0.24 45.15 74.00 -28.85
4960.00 42.73 Ave 164 1.6 \Y -0.24 42.49 54.00 -11.51
7440.00 39.68 PK 103 1.7 H 2.84 42.52 74.00 -31.48
7440.00 35.97 Ave 103 1.7 H 2.84 38.81 54.00 -15.19
2311.24 46.30 PK 72 1.5 \Y -13.19 33.11 74.00 -40.89
2311.24 38.25 Ave 72 1.5 \ -13.19 25.06 54.00 -28.94
2365.22 43.11 PK 257 1.5 H -13.14 29.97 74.00 -44.03
2365.22 38.27 Ave 257 1.5 H -13.14 2513 54.00 -28.87
2497.71 44.46 PK 153 1.8 \Y -13.08 31.38 74.00 -42.62
2497.71 37.66 Ave 153 1.8 \ -13.08 24.58 54.00 -29.42

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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9.1

Conducted Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 DTS Meas Guidance v03r05 April 8, 2016
Test Result: PASS

Limit:

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)).

Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. Set the spectrum analyzer:
Blow 30MHz:
RBW = 100kHz, VBW = 300kHz, Sweep = auto
Detector function = peak, Trace = max hold
Above 30MHz:
RBW = 1MHz, VBW = 3MHz, Sweep = auto

Detector function = peak, Trace = max hold
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9.2 Test Result

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Page 21 of 74

GFSK
Low Channel
RBW 100 kHz
VBW 300 kHz M1[1] -46.45 dBm
SWT 5ms 638.000000000 kHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

A Mgt ot s e

-70 dBm

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Middle Channel

RBW 100 kHz
VBW 300 kHz M1[1] -46.18 dBm
SWT 5ms 578.000000000 kHz

1Pk

Max

M“WM%‘nma LTI OTIT| KT T W P P

-70 dBm

Iy b Ay
M e I s U gl |

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -47.52 dBm

Ref 10.50 dBm SWT 5ms 638.000000000 kHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

Jﬂj.kﬁ&mbll TN LIV P PP SRPOPORTY 1211 ¥ P

thisk L ni L

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

GFSK

Low Channel

T Agllont Spectrum Analyzer - Swept SA {Pratatype - Limited Salo Allowsd)

Fundamental

: .Avg Type: Log-Fwr
st oo Trig:FreeRun Avg|Held: 251100
IFGain:Law #Aien: 20 dB

Ref Offset 0.5 dB Mkr1
Ref 10.50 dBm

Yy PO S—. PR
st ek Fa L s Lo CHENTY Py e eyl S

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Jus6 €3 Query INTERRUPTED
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Middle Channel

71 Agflont Spectrum Analyzer - Swept SA (Protatyps - Limited Salo Allowed)
Fundamental - _
Avg Type: Log-Pwr
Trig: Free Run Avg[Held: 181100
#Atten: 20 dB
Ref O B
Ref 10.50 dBm
matpy ,._h,u.'-‘-'"-
Mt g cing et Tl
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)
Jus6 €3 Query INTERRUPTED
High Channel
Fundamental : Avg Type; Log-Pur

5 Trig:Free Run Avg[Held: 11100
#Atten: 20 dB

Ref Offset 0.5 dB Mkr1

Ref 10.50 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Jus6 €3 Query INTERRUPTED
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Pi/ADQPSK
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -47.35 dBm
Ref 10.50 dBm SWT 5ms 697.000000000 kHz
1Pk
Max 0 dEm
-10 dBm
-20 dBm

S ENCSTRY | TRYRE | N PR ‘_"u‘_.J st
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -45.84 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm

WL TP L N
.

Atk b s L gor ol

-80 dBm

L]
R A e

Start 9.0 kHz

Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -46.72 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

-70 dBm it AL P RIS FSRWE RS W B TR
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
Pi/4ADQPSK
Low Channel

T Agllont Spectrum Analyzer - Swept SA {Pratatype - Limited Salo Allowsd)

Fundamental ar = R T
s (50 TrigiFree Run Avg[Held=> 10110
IFGain: ow #Aten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Mkr1

M e e UWETT [ RN NPT

Start 30 MHz .00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)

Jus6 €3 Query INTERRUPTED
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Middle Channel

{Pratatype - Limited Salo Allowsd)

.Avg Type: Log-Fwr
Trig: Free Run Avg[Held= 10010
#Aien: 20 dB

[T WP rroeen
RN

Stop 25.00 GHz
#VBW 300 kHz Sweep 2.39 s (1001 pis)

Fundamental b o e
Ref O B
Ref 10.50 dBm
Start 30 MHz
#Res BW 100 kHz
Jus6 €3 Query INTERRUPTED
Fundamental

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 30 MHz
#Res BW 100 kHz

Jus6 €3 Query INTERRUPTED

High Channel

Avg Type: Log-Pwr
o Trig:Fres Run Avg[Held= 10010
#Aien: 20 dB

Mkr1

e M A

Stop 25.00 GHz
#VBW 300 kHz Sweep 2.39 s (1001 pis)
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Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Page 27 of 74

8DPSK

Low Channel

REW 100 kHz
VBW 300 kHz
SWT 5ms

M1[1]

-47.48 dBm
638.000000000 kHz

1Pk

Max

satdai
L

Dortiamt bl Ly B A

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

Middle Channel

REW 100 kHz
VBW 300 kHz
SWT 5ms

M1[1]

-47.36 dBm
578.000000000 kHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

40 dBm
1

-%0 dBm

-70 dBm

-60 dum%

M""Mn-buvwd‘wmml. ey

TTRN T P P

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -47.28 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

Mt Alab raad, [APRT RNy PPt APPSR

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

8DPSK

Low Channel

Tl Agilent Spectrum Analyzer - Swept SA (Protatyps - Limited Salo Allowed)

Fundamental T —
s (50 TrigiFree Run Avg|Held>10/10

IFGain:l aw #BArten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Mkr1

A bbbt
\ , IR e
Iy 4 agsrtainn, ) S Lo
LAl .

...;,...lmw*v" boclapsga g

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Jus6 €3 Query INTERRUPTED
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Middle Channel

T Agllont Spectrum Analyzer - Swept SA imited Sako Allowsd)

Fundamental ' -

Avg[Hald=>10/10

Ref Offs 5dB
Ref 10.50 dBm

¢ 1
.

: e
| . ot R U
POttt B o Pt

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Jus6 €3 Query INTERRUPTED

High Channel

T Agllont Spectrum Analyzer - Swept SA imited Sako Allowsd)

Fundamental e el

o Trig:Free Run Avg[Held= 10010
#Aien: 20 dB

Ref Offs 5dB
Ref 10.50 dBm

it g AP Py

' AM.
Lt {&'MI-.*—\.--»,‘W.. WP TR L el

1
it b

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Jus6 €3 Query INTERRUPTED
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10 Band Edge Measurement

Test Requirement:

Test Method:
Test Limit:

Test Mode:

10.1 Test Procedure

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)).

ANSI C63.10

Regulation 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 §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

Transmitting

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

spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold
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10.2 Test Result:

Test plots
GFSK Transmitting Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -49.12 dBm
patt Ref 10.50 dBm SWT 10ms 2.399280000 GHz
M1[1] -44.98 dBm
1Pk 2.400000000 GHz
0 dBm-
Max D1 -0.840 dBmj
-10 dBm
|-20.dBm=p _20.840 dBrm
-30 dBm
_40 dBIII |\'
¥ \w i
_SO dBIII w"
| manfr”
-60 dBm L dadad
WW"‘*‘J
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.412 GHz
GFSK Hopping Band edge-left side
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * \VBW 300 kHz M2[1] -42.38 dBm
patt Ref 10.50 dBm SWT 10ms 2.399070000 GHz
M1[1] -39.86 dBm
1Pk 2.400000000 GHz

Max F9B™ID1 -1.100 dBm
-10 dBm mm&mﬂll

=20 dBm—p5 1 100 dBm

-40 dBm

-50 dBm

F1
[

Start 2.31 GHz Stop 2.412 GHz
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GFSK Transmitting Band edge-right side
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz M2[1] -55.36 dBm
Batt Ref 10.50 dBm SWT 5ms 2.483563000 GHz
M1[1] -55.52 dBm
1Pk 2.483500000 GHz
Max 0 dBm
D1 -4.800 dBm H
-10 dBm } \
-20 dBm i ||
D2 -24.800 dBnr]
-30 dBm J[ L
'40 dBIII L
'SO dBIII ’ﬂr(‘/ E
e dBm MWWWW A b b, A s
-70 dBm
-B0 dBm
F1l
|
Start 2.47 GHz Stop 2.5 GHz

GFSK Hopping Band edge-right side

Offs 0.50 dB
“Att 20dB
Batt Ref 10.50 dBm

* RBW 100 kHz
*VBW 300 kHz
SWT 5ms

M2[1]

-48.59 dBm
2.483683000 GHz

M1[1]
1Pk

-49.19 dBm
2.483500000 GHz

Max

———D2 -24.670

-30 dBm

-40 dBm

-50 dBm

-60 dBm

ittt L d

Al
i

-70 dBm

-80 dBm

Start 2.47 GHz

Stop 2.5 GHz
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Pi/4 DQPSK Transmitting Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -36.54 dBm
Batt Ref 10.50 dBm SWT 10ms 2.399680000 GHz
M1[1] -32.92 dBm
1Pk 2.400000000 GHz
Max O dBIII
D1 -6.750 dBm
-10 dBr|n
-20 dBm
D2 -26.750 dBm I
-30 dBm W H
'40 dBIII \
'50 dBIII ‘»M/J LY
-60 dBm TR,
MMWW
-70 dBm
-B0 dBm
‘ F1
||

Start 2.31 GHz

Stop 2.412 GHz

Pi/4 DQPSK Hopping Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -35.79 dBm
Batt Ref 10.50 dBm SWT 10ms 2.399680000 GHz
M1[1] -34.28 dBm
1Pk 2.400000000 GHz
Ma)( O dBIII l
01 -4.800 dBm I
-10 dBr|n —
-20 dBm
D2 -24.800 dBm
-30 dBm Pk
-40 dBm i
'50 dBIII )ﬁ'fl“lll
gl *'&Jr"v'v'-"w'“ [EAVS NURFRRRY FEeY .-‘..'WW% W
-60 dB||.—.
-70 dBm
-80 dBm
‘ F1
||

Start 2.31 GHz

Stop 2.412 GHz
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Pi/4 DQPSK Transmitting Band edge-right side

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -51.79 dBm
Batt Ref 10.50 dBm SWT 5ms 2.483623000 GHz
M1[1] -50.51 dBm
1Pk 2.483500000 GHz
Ma)( O dBIII

-=10-dBrp1 -10.700 dBm

-20 dBm [

—'3°-CLBT=|32 -30.700 jB...
_40 dBI|II /’“‘p‘ ‘1
_50 dBII 1 '}‘

£ohdB I...“I"r~ P
L | v

-70 dBm

-80 dBm
‘ F1

Start 2.47 GHz Stop 2.5 GHz

Pi/4 DQPSK Hopping Band edge-right side

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -49.10 dBm
Batt Ref 10.50 dBm SWT 5ms 2.483683000 GHz
M1[1] -51.87 dBm
1Pk 2.483500000 GHz
Ma){ O dBIII
= D1 -8.600 dBmi—
Llaateals
-20 dBm
—_mBrL—_DZ -28.600 dBm
-40 dBm i
12
-50 dBm t
60 dB|m W“&WWMWWMMM
-70 dBm
-B0 dBm
i
Start 2.47 GHz Stop 2.5 GHz
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8DPSK Transmitting Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -32.98 dBm
Batt Ref 10.50 dBm SWT 10ms 2.399480000 GHz
M1[1] -32.15 dBm
1Pk 2.400000000 GHz
Ma)( O dBIII
01 -6.600 dBm
-10 dBm
-20 dBm

—‘—DZ -26.600 dBny i
-30 dBm ? \
-40 dBm h

soanh iR
| | BRI

-60 dBm
ol L__[’[N P s AR, LMWW"W
-70 dBm
-80 dBm
‘ F1
||
Start 2.31 GHz Stop 2.412 GHz
8DPSK Hopping Band edge-left side
Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -34.96 dBm
patt Ref 10.50 dBm SWT 10ms 2.398870000 GHz
M1[1] -33.14 dBm
1Pk 2.400000000 GHz
Ma){ O dBIII I
D1 -6.400 dBm oy P
-10 dBm o
-20 dBm
—‘—Dz -26.400 dBm
-30 dBr|n ,?:
-40 dBm
'50 dBIII
I I » 'ﬁ ,.w_.w‘L', .-'L' vh-\:v" a.JJ.uuMMkM ,'.j,l\'\
-60 dBm Mﬁl”vmm
-70 dBm
-80 dBm
F1
||
Start 2.31 GHz Stop 2.412 GHz
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®

1Pk
Max
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8DPSK Transmitting Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -44.84 dBm
Batt Ref 10.50 dBm SWT Sms 2.483563000 GHz
M1[1] -43.77 dBm
2.483500000 GHz
O dBIII
=10-dBrp1 -10.350 dB.:.r.\
20 dBm l
[—36-dBm—D2 -30.350 dBm
0 WA
-40 dBm n‘]“‘ﬂ} "\B{i
-50 dBM‘“ﬁ J{p‘h
m|“ M T Sy e
-70 dBm
-80 dBm
| i
Start 2.47 GHz Stop 2.5 GHz

®

1Pk
Max

8DPSK Hopping Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz M2[1] -48.87 dBm
Batt Ref 10.50 dBm SWT 5ms 2.483683000 GHz
M1[1] -51.79 dBm
2.483500000 GHz
O dBIII
01 -6.200 dBm
N 14— Il Il
-20 dBm
D2 -26.200 dBm
-30 dBm
-40 dBm h
12
'50 dBIII F
-60 dBm A “*HW%WW
-70 dBm
-B0 dBm
i
Start 2.47 GHz Stop 2.5 GHz
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11.2

Bandwidth Measurement

Test Requirement:
Test Method:
Test Mode:

Test Procedure:

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

spectrum;

Page 37 of 74

FCC CFRA47 Part 15 Section 15.247

C63.10: 2013

Test in fixing operating frequency at low, Middle, high channel.

2. Set the spectrum analyzer: RBW = 30kHz, VBW = 100kHz

Test Result:

Modulation Test Channel 20 dB Bandwidth 99% Bandwidth
GFSK Low 1.108MHz 0.982MHz
GFSK Middle 1.108MHz 0.982MHz
GFSK High 1.108MHz 0.982MHz

Pi/4 DQPSK Low 1.371MHz 2.263MHz

Pi/4 DQPSK Middle 1.371MHz 2.641MHz

Pi/4 DQPSK High 1.377MHz 2.671MHz
8DPSK Low 1.359MHz 1.293MHz
8DPSK Middle 1.359MHz 1.293MHz
8DPSK High 1.359MHz 1.293MHz

Test result plot as follows:
Modulation: GFSK Low Channel
®
Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] 0.05 dB
Ref 10.50 dBm SWT 5ms 1.107800000 MHz
Occ Bw 982.035928144 kHz
1Pk M1[1] -23.37 dBm|
Max 0 dBm o1 3200 dBm 2.401485000 GHz
-10 dBm {U&/w L 2.401;;;5;; l;IEEIT.'II,]Z-I
| w T2[1 -20.61 dBm
-20 dBm M7 1 2.402520958 GHz
—|—D2 -23.550 I’:Iwgu’u
=30 dBm L\
kA N
et | v
. By [t
I
-60 dBm
I
-70 dBm
I
-80 dB.l..
CF 2.402 GHz Span 3.0 MHz
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Middle Channel

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB *VBW 100 kHz D1[1] 0.63 dB
patt Ref 10,50 dBm SWT 5ms 1.107800000 MHz
Occ Bw  982.035928144 kHz
1Pk _ M1[1] -25.49 dBm|
May | @ 9Bm 2.440485000 GHz
D1 -5.400 dBm FATT L] -23.21 dBm|
-10 dBm A7 2.440538922 GHz
| /J T2 . -21.97 dBm|
-20 dBm bﬁv’“ | 2.441520958 GHz
—l_D2 -25.400 dBm
-30 da.l.. /JM \\
-40 dBm = lL/.N“
,mljf W\\ o
sk =
-60 dB.l..
-70 dB.l..
-80 dBm
CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB * RBW 30 kHz
* Att 20 dB *VBW 100 kHz D1[1] -1.24 dB
patt Ref 10,50 dBm SWT 5ms 1.107800000 MHz
Occ Bw  982.035928144 kHz
1Pk _ M1[1] -26.38 dBm|
May | @ 4Bm 2.479491000 GHz
o T1[1] -25.06 dBm|
D1 -7.230 dBm| 1
-10 dBm predl 2.479538922 GHz
| /\N T2 -23.59 dBm|
- Bm: = T2 .
20d MR 2.480520958 GHz
—I—D2 -27.230 dBr 1
-30 da.l.. — .
-40 dB.l.. L\I/J \v
,;5&5&r N\\‘WM.;,.
-60 dB.l..
-70 dB.l..
-80 dBm
CF 2.48 GHz Span 3.0 MHz
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http://www.waltek.com.cn




Reference No.: WTS17S1195181E

®

Batt

1Pk
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Modulation: Pi/4 DQPSK

Low Channel
Offs 0.50 dB * RBW 30 kHz
Att 20dB *VBW 100 kHz D1[1] -0.66 dB
Ref 10.50 dBm SWT 5nms 1.371300000 MHz
Occ Bw 2.263473054 MHz
M1[1] -29.76 dBm
0 dBm 2.401347300 GHz
T1[1] -23.75 dBm
-10dBnoy 14 370 dBr VLY 2.401401198 GHz
| -23.96 dBm
-20 dBm W 722.402664671 GHz
M
aan | s
| D2 -31.370 dBm %
Wﬁp’\""\"“/ ‘\ AJ‘”"‘*/\/\"'
| /
-50 dBm
-60 dB.l..
-70 dBm
-80 dBm

CF 2.402 GHz

Span 3.0 MHz

Batt

1Pk
Max

Middle Channel

Offs 0.50 dB * RBW 30 kHz
Att 20 dB * VBW 100 kHz D1[1] 0.18 dB
Ref 10.50 dBm SWT 5ms 1.371300000 MHz
Occ Bw 2.640718563 MHz
M1[1] -32.11 dBm)|
0 dBm 2.440347300 GHz
T1[1] -41.20 dBm)|
-10 dBm: 2.439724551 GHz
—IDl -13.440 dBm ~38.50 dBm

-20 dBm:

AT

-30 dBm:

7

2.442365269 GHz

1

v
-33.440 dBm

Y

| £

-50 dBm:

s

-60 dBm:

-70 dBm

-80 dBm:

CF 2.441 GHz

Span 3.0 MHz

Waltek Services (Shenzhen)
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High Channel
Offs 0.50 dB * RBW 30 kHz
“ Att 20 dB * VBW 100 kHz D1[1] -2.05 dB
patt Ref 10,50 dBm SWT 5ms 1.377200000 MHz
Occ Bw 2.670658683 MHz
1Pk _ M1[1] -33.92 dBm|
May | @ 9Bm 2.479347300 GHz
T1[1] -39.87 dBm|
-10 dBm 2.478676647 GHz
—Im -15.300 dBm iy 2[ 14 -39.49 dBm
-20 dB.l.. H 2.481347305 GHz
-30 dBm M \’\
—+}—02 35 o3 e . T2
=2J.. mr T
-40}HBm { A A
50 dB.l..
-60 dB.l..
-70 da.l..
-80 dBm
CF 2.48 GHz Span 3.0 MHz
Modulation: 8DPSK
Low Channel
Offs 0.50 dB * RBW 30 kHz
* Att 20 dB *VBW 100 kHz D1[1] -0.93 dB
patt Ref 10,50 dBm SWT 5ms 1.359300000 MHz
Occ Bw 1.293413174 MHz
1Pk _ M1[1] -29.78 dBm|
May | @ 4Bm 2.401347300 GHz
T1[1] -24.87 dBm|
|=10-dBapyi 10 780 dBm 2.401383234 GHz
| |/\/‘""’\m"‘/T -24.94 dBm
-20 dBm ; T32.402676647 GHz
| gif’ 1
mso_?s dBri .\N
-40 da.l.. ‘/\J UMM
50 dB.l..
-60 dB.l..
-70 da.l..
-80 dBm

CF 2.402 GHz

Span 3.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS17S1195181E

Page 41 of 74

Middle Channel

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] -0.31 dB
patt Ref 10.50 dBm SWT 5nms 1.359300000 MHz
Occ Bw 1.293413174 MHz
1Pk _ M1[1] -32.40 dBm
May | @ 9Bm 2.440347300 GHz
T1[1] -28.51 dBm
-10 dBm 2.440377246 GHz
D1 -12,990 d8m r\fnw\f [ -26.69 dBm
-20 dBm 2.441670659 GHz
i/ 2
M
-30 dBm -
2 -32.99) dBm =
=111} wavN \vn .\J’UAM
-50 dBm
-60 dB.l..
-70 dBm
-80 dBm
CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] -0.48 dB
patt Ref 10.50 dBm SWT 5nms 1.359300000 MHz
Occ Bw 1.293413174 MHz
1Pk _ M1[1] -34.21 dBm
May | @ 4Bm 2.479347300 GHz
T1[1] -28.84 dBm
-10 dBm 2.479383234 GHz
D1 -14.870 dBm WA Pavigy -29.08 dBm|
-20 dBm Wik "‘lMN\ 2.480676647 GHz
TL L\Tvz
-30 dBm ) i
D2 -34. 870 dBm
n J“""I A Jf\v hff\N\n
-50 dB.l..
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 3.0 MHz
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12.1

12.2 Test Result:
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Maximum Peak Output Power

Test Requirement:

Test Method:
Test Limit:

Test mode:

Test Procedure:

FCC CFRA47 Part 15 Section 15.247

C63.10:2013
Regulation 15.247 (b)(1),
operating in the 2400-2483.5 MHz band employing at least 75

For frequency hopping systems

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:
0.125 watts.

Refer to the result “Number of Hopping Frequency” of this
document. The 1watts (30 dBm) limit applies.

Test in fixing frequency transmitting mode.

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

spectrum.

2. Set the spectrum analyzer: RBW = 3 MHz. VBW =3 MHz. Sweep = auto; Detector Function = Peak.

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

value.

Peak Power(dBm)
Data ™ Middle | High | Limit (dBm)
Rate ow iddle ig
Channel | Channel | Channel
1Mbps -0.48 -2.17 -4.16 20.97
-2.27 -4.02 -6.02 20.97
4*m4DQPSK | 2Mbps
-1.71 -3.42 -5.40 20.97
8DPSK 3Mbps

Test result plot as follows:

Waltek Services (Shenzhen) Co.,Ltd.
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1Pk
Max

Offs 0.50 dB
Att 20 dB
Ref 10.50 dBm

Page 43 of 74

Modulation: GFSK

Low Channel

RBW 3 MHz
VBEW 3 MHz M1[1]
SWT 2.5ms

-0.48 dBm
2.401844000 GHz

0 dBm

—

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 6.0 MHz

®

1Pk
Max

Offs 0.50 dB
Att 20 dB
Ref 10.50 dBm

Middle Channel

RBW 3 MHz
VBEW 3 MHz M1[1]
SWT 2.5ms

-2.17 dBm
2.440844000 GHz

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 6.0 MHz

Waltek Services (Shenzhen)
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Offs 0.50 dB

Att 20 dB

Ref 10.50 dBm

Page 44 of 74

High Channel

RBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

-4.16 dBm
2.480108000 GHz

1Pk
Max

0 dBm

-10 dB

-20 dBm:

-30 dBm:

iny

"E

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 6.0 MHz

®

Modulation: Pi/4 DQPSK Low Channel

Offs 0.50 dB
Att 20 dB

Ref 10.50 dBm

Low Channel

RBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

-2.27 dBm
2.402108000 GHz

1Pk
Max

0 dBm

.——-""’--

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 6.0 MHz

Waltek Services (Shenzhen)
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Middle Channel

Offs 0.50 dB REW 3 MHz
Att 20dB VBW 3 MHz M1[1] -4.02 dBm
Ref 10.50 dBm SWT 2.5ms 2.440880000 GHz

1Pk

R ITE]
Max 0 dBm M

-10 dB

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 6.0 MHz

High Channel
Offs 0.50 dB REW 3 MHz
Att 20dB VBW 3 MHz M1[1] -6.02 dBm
Ref 10.50 dBm SWT 2.5ms 2.480204000 GHz

1Pk
0 dBm

Max M1
X

-10 dBm;

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 6.0 MHz
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Modulation: 8DPSK Low Channel

Low Channel

Offs 0.50 dB REW 3 MHz
Att 20dB VBW 3 MHz M1[1] -1.71 dBm
Ref 10.50 dBm SWT 2.5ms 2.402108000 GHz

1Pk M1
0 dBm 2

Max L —

-_-—'__.—l-'- -"-\—h\q.,___-
|+ dBm

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 6.0 MHz

Middle Channel

Offs 0.50 dB RBW 3 MHz
Att 20 dB VBW 3 MHz M1[1] -3.42 dBm
Ref 10.50 dBm SWT 2.5ms 2.441024000 GHz

1Pk

B 141
Max 0 dBm

10 aam—| Mi—
|
-20 dBm

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 6.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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High Channel

Offs 0.50 dB REW 3 MHz
Att 20dB VBW 3 MHz M1[1] -5.40 dBm
Ref 10.50 dBm SWT 2.5ms 2.480012000 GHz

1Pk
Max

0 dBm M

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 6.0 MHz
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13 Hopping Channel Separation

13.1

Test Requirement:

Test Method:
Test Limit:

Test Mode:

Test Procedure:

FCC CFRA47 Part 15 Section 15.247

C63.10:2013

Regulation 15.247(a)(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
frequencies that are separated by 25 kHz or two-thirds of the 20 dB

carrier

bandwidth of the hopping channel, whichever is greater, provided the
systems operate with an output power no greater than 1W.

Test in hopping transmitting operating mode.

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

to the spectrum.
2. Set the spectrum analyzer: RBW = 30KHz. VBW = 100KHz , Span = 3MHz. 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.
13.2 Test Result:

Test result plot as follows:

Modulation Test Channel | Separation (MHZz) Result
GFSK Low 1 MHz PASS
GFSK Middle 1 MHz PASS
GFSK High 1 MHz PASS

Pi/4 DQPSK Low 1 MHz PASS

Pi/4 DQPSK Middle 1 MHz PASS

Pi/4 DQPSK High 1 MHz PASS
8DPSK Low 1 MHz PASS
8DPSK Middle 1 MHz PASS
8DPSK High 1 MHz PASS

Waltek Services (Shenzhen) Co.,Ltd.
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Batt

1Pk
Max
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Test plots
GFSK Low Channel

Offs 0.50 dB * RBW 30 kHz
Att 20 dB * VBW 100 kHz D1[1] -0.22 dB
Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -3.34 dBm
2.402092800 GHz
0 dBm — .

-10 dBm

ﬁjm\

i

v

VW

W,

\

-20 dBm /\J,
-30 dB?
_4 dn Tl

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4025 GHz

Span 3.0 MHz

"

Batt

1Pk
Max

GFSK Middle Channel
Offs 0.50 dB * RBW 30 kHz
Att 20 dB * VBW 100 kHz D1[1] -0.05 dB
Ref 10.50 dBm SWT Sms 1.000000000 MHz
M1[1] -5.33 dBm
2.441092800 GHz
0 dBm T ch
w"\Kn AL
-10 dBT'. }\/\IV ‘\.\]\ {\/\’V \
-20 dBm /ﬂ. T V8 qv\,\a
-30 dBm \
B|/.J N

Y

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz

Span 3.0 MHz
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GFSK High Channel

Offs 0.50 dB * RBW 30 kHz
*Att 20 dB *VBW 100 kHz D1[1] 0.10 dB
Patt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -7.21 dBm
1Pk 2.479092800 GHz
0 dBm
Max M1 oh
-10 dBm /\N“‘ﬁﬁ\m V"‘N\f\\b\
_20 dBm s \J’\\(WAI\( &Y

\/\\

-30 dBI’|'I"| v/J
0 dB||/|J

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 3.0 MHz

Offs 0.50 dB * RBW 30 kHz
“ Att 20 dB * VBW 100 kHz D1[1] 0.31 dB
patt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -11.89 dBm
1PK 2.402015000 GHz
Max 0 dEm
M1 D1
10 dBm MWMWML{W
-20 dBm/‘/rv ﬂrw\\\
-30 dB7 \
-50 dBm
-60 dBm
-70 dBm
-80 dBm

Pi/4 DQPSK Low Channel

CF 2.4025 GHz

Span 3.0 MHz
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Pi/4 DQPSK Middle Channel

Offs 0.50 dB * RBW 30 kHz
* Att 20 dB * VBW 100 kHz D1[1] -0.01 dB
Batt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -13.44 dBm
1Pk 2.441009000 GHz
Max 0 dEm
-10 dBm Ml OT
| /VM\WMWJ’MM”\N\
-20 dBm

-30 dBrLIA(r[

N

ol
oo

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz

Span 3.0 MHz

Pi/4 DQPSK High Channel

Offs 0.50 dB * RBW 30 kHz
*Att 20 dB *VBW 100 kHz D1[1] -0.03 dB
Batt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -17.07 dBm
1Pk 2.479152700 GHz
Max 0 dBm
-10 dBm T
D
20 dBL AP NI i for AR D,

-30 dBm

\

-40 dB||r/
_SO d I|II

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 3.0 MHz
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8DPSK Low Channel

®

Offs 0.50 dB * RBW 30 kHz
“Att 20 dB * VBW 100 kHz D1[1] -0.18 dB
Patt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -10.69 dBm
1Pk 2.402152700 GHz
Max 0 dBm
M1
-10 dBm ¥ D1
-20 dBm \
30 dBrr/Jr
-40 dBm ¥
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4025 GHz Span 3.0 MHz
8DPSK Middle Channel
Offs 0.50 dB * RBW 30 kHz
“Att 20 dB * VBW 100 kHz D1[1] -0.02 dB
Patt Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -12.61 dBm
1Pk 2.441152700 GHz
Max 0 dBm
-10 dBm M1 -
-20 dBm
30 dBn].
. O dBI 1 W
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4415 GHz Span 3.0 MHz
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8DPSK High Channel

Offs 0.50 dB RBW 30 kHz

Att 20 dB VBW 100 kHz D1[1] 0.02 dB

Ref 10.50 dBm SWT 5ms 1.000000000 MHz

M1[1] -15.23 dBm

1Pk 2.479152700 GHz
Max 0 dBm

-10 dBm i

D1
o AU L AAN B

| W
-30 dBm r/{

"

sl
o

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 3.0 MHz
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14 Number of Hopping Frequency

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: C63.10:2013
Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the

2400-2483.5 MHz band shall use at least 15 channels.
Test Mode: Test in hopping transmitting operating mode.

14.1 Test Procedure:

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

2. Set the spectrum analyzer: RBW = 1MHz. VBW = 1MHz. 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 = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;
14.2 Test Result:

Total Channels are 79 Channels.
Modulation: GFSK

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz D1[1] -2.90 dB
Ref 10.50 dBm SWT 10ms 78.170000000 MHz
M1[1] ~1.49 dBm
1pk | 2.401920000 GHz
Max | B D1
20 dBr \
30 dBmy k
40 dBm l
50 dBmy ]
60 dBm
70 dBm
80 dBmy
Start 2.4 GHz Stop 2.4835 GHz
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Modulation: GFSK Pi/4 DQPSK

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz D1[1] -7.25 dB
Batt Ref 10.50 dBm 78.170000000 MHz
M1[1] -3.05 dBm

1Pk

2.401920000 GHz

Max

ARt

T

l!*t“JMltll,lllmgi

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 2.4 GHz

Stop 2.4835 GHz

®

Modulation: 8DPSK

Offs 0.50 dB * RBW 100 kHz
*Att 20dB “VBW 300 kHz D1[1] -7.41 dB
Batt Ref 10.50 dBm 78.170000000 MHz
M1[1] -3.03 dBm
1Pk 2.401920000 GHz
Max
{MITIN LW T T T A

uuuuuuu WA

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 2.4 GHz

Stop 2.4835 GHz
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15 Dwell Time

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: C63.10:2013
Test Limit: Regulation 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.
Test Mode: Test in hopping transmitting operating mode.

15.1 Test Procedure:

1.Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.
2.Set spectrum analyzer span = 0. centred on a hopping channel,
3.Set RBW = 1MHz and VBW = 3MHz. Sweep = as necessary to capture the entire dwell time per
hopping channel.
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).

15.2 Test Result:

Dwell time = Pulse wide x (Hopping rate / Number of channels) x Period

The test period: T=0.4(s) * 79 = 31.6 (s)

DH5 Packet permit maximum 1600 / 79 / 6 hops per second in each channel (5 time slots RX, 1 time
slot TX).

DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel (3 time slots RX, 1 time
slot TX).

DH1 Packet permit maximum 1600 / 79 / 2 hops per second in each channel (1 time slot RX, 1 time

slot TX). So, the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)
DH5 1600/79/6*31.6*(MkrDelta)/1000
DH3 1600/79/4*31.6*(MkrDelta)/1000
DHA1 1600/79/2*31.6*(MkrDelta)/1000
Remark Mkr Delta is single pulse time.
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Modulation Data Packet Channel . pulse Dwell Time(s) Limits(s)
time(ms)
Low 2.936 0.313 0.4
GFSK DH5 middle 2.936 0.313 0.4
High 2.936 0.313 0.4
Low 2.936 0.313 0.4
Pi/4ADQPSK DH5 middle 2936 0.313 0.4
High 2.936 0.313 0.4
Low 2.936 0.313 0.4
8DPSK DH5 middle 2.936 0.313 04
High 2.936 0.313 0.4
Modulation: GFSK
Data Packet:
DH5.Low channel
®
Offs 0.50 dB “RBW 1 MHz
* Att 20 dB “VBW 3 MHz D1[1] 0.56 dB
patt Ref 10.50 dBm “SWT 4ms 2.936000000 ms
M1[1] ~4.92 dBm
1Pk -6.000000000 ps
Max 0 dBr it D1
-10 dBm
=20 dBn |.TR{3 -1%.500 dBnv
=30 dB.lu
|
-40 dBm
|
L |-50 dBm
U § [y
-70 dBm
|
-80 dB.lu
CF 2.402 GHz 400.0 ps/
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Data Packet:
DH5.Middle channel
Offs 0.50 dB “RBW 1 MHz
* Att 20 dB “VBW 3 MHz D1[1] 0.05 dB
Batt Ref 10.50 dBm “SWT 4ms 2.936000000 ms
M1[1] -2.55 dBm
1Pk M1 -6.000000000 ps
Max 0 dBm ._;:
-10 dBm
[=20dBnTRG -19.500 dBn
=30 dBm
-40 dBm
GL | -50 dBm
Trg
vid I / Lpiniseld
-70 dBm
-80 dBm
CF 2.441 GHz 400.0 ps/

*

Batt

1Pk
Max

Trg
Wid

Offs 0.50 dB
Att 20 dB
Ref 10.50 dBm

Data Packet:
DHS5,High channel

“ RBW 1 MHz
“ VBW 3 MHz D1[1]
* SWT 4ms

0.07 dB
2.936000000 ms

M1[1]

-4.48 dBm|
-6.000000000 ps

0 dBm—+tt

D1

-10 dBm:

[

-30 dBm:

[=20dBnTRG -19.500 dBr

-40 dBm

-50 dBm:

-70 dBm

-80 dBm:

CF 2.48 GHz

400.0 ps/
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®

Offs 0.50 dB
* Attt 20 dB
Patt Ref 10.50 dBm
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Modulation: Pi/4ADQPSK
Data Packet:
2DH5 Low channel

“ RBW 1 MHz
“VBW 3 MHz
" SWT 4ms

D1[1]

3.36 dB
2.936000000 ms

1Pk
0 dBm

M1[1]

-4.30 dBm|
—G.DDDCB{DDDD us
3

Max

e e L e e

-10 dBm:

[=20dBnTRG

-30 dBm:

3.500 dBr

-40 dBm

-50 dBm:

Trg

-

i

-70 dBm

Vid

-80 dBm:

CF 2.402 GHz

400.0 ps/

Offs 0.50 dB
* Attt 20 dB
Patt Ref 10.50 dBm

Data Packet:
2DH5.Middle channel

“ RBW 1 MHz
“VBW 3 MHz
" SWT 4ms

D1[1]

3.49 dB
2.936000000 ms

1Pk

M1[1]

-5.95 dBm|

Max 0 dBm 71

-10 dBm:

e st

Mwwmw‘

-6.000000000 ps

[=20dBnTRG

-30 dBm:

-1

3.500 dBr

-40 dBm

-50 dBm:

Trg

Vid

-70 dBm

-80 dBm:

CF 2.441 GHz

400.0 ps/
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Data Packet:
2DH5,High channel

®

Offs 0.50 dB “RBW 1 MHz
*Att 20dB “VBW 3 MHz D1[1] 3.54 dB
patt Ref 10.50 dBm “SWT 4ms 2.936000000 ms
M1[1] -8.00 dBm
k[ e -6.000000000 ps
Max M1 D1
r ,ﬂwwwwmwk

-10 dBm:

=20 dBnTRG 3.500 dBr

-30 dBm:

-40 dBm

-50 dBm:

%&Ts'ha s

-70 dBm

-80 dBm:

CF 2.48 GHz 400.0 ps/

Modulation: 8DPSK
Data Packet:
3DH5.Low channel

Offs 0.50 dB “ RBW 1 MHz
* Att 20 dB “VBW 3 MHz D1[1] 3.38 dB
patt Ref 10.50 dBm FSWT 4ms 2.936000000 ms
M1[1] -4.32 dBm|

ek | o -6.000000000 pis
Max - punih e (e Wt oTr, PNV SIFRCSWONT Ry r

W

-10 dBm:

[=20dBnTRG -19.500 dBr

-30 dBm:

-40 dBm

-50 dBm:

W w@g\la:alg Wil

-70 dBm

-80 dBm:

CF 2.402 GHz 400.0 ps/
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®

Offs 0.50 dB * RBW 1 MHz
* Att 20 dB “VBW 3 MHz D1[1] 3.48 dB
patt Ref 10.50 dBm *SWT 4nms 2.936000000 ms
M1[1] -5.91 dBm|
1Pk -6.000000000 ps
M 0 dBm7 Bt
ax A
L e B s e e e Taa iU LR L
-10 dBm
[F=20dBnTRG -19.500 dBr
-30 dBm
-40 dBm:
GL | -50 dBm:
Trg
vid NM&&MM%#H
-70 dBm
-80 dBm:
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Data Packet:

3DH5.Middle channel

CF 2.441 GHz

400.0 ps/

*

Batt

1Pk
Max

Trg
Wid

Offs 0.50 dB

“Att 20 dB

Ref 10.50 dBm

Data Packet:
3DH5,High channel

“ RBW 1 MHz
“VBW 3 MHz
" SWT 4ms

D1[1]

3.51 dB
2.936000000 ms

0 dBm

M1[1]

-7.92 dBm|
-6.000000000 ps

M1

-10 dBm:

D1

h

[=20dBrTRG -1

-30 dBm:

3.500 dBr

-40 dBm

-50 dBm:

-70 dBm

-80 dBm:

CF 2.48 GHz

400.0 ps/
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16 Antenna Requirement

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.
This requirement does not apply to carrier current devices or to devices operated under the provisions
of §15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR Section 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.

Result:

The EUT has a PCB Printed Antenna, meets the requirements of FCC 15.203.

ANT
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17 RF Exposure

Please refer to RF exposure report.
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18 Photographs -Test Setup Photos

18.1 Photograph-Conducted Emissions Test Setup

18.2 Photograph-Radiated Emissions
Test Frequency Below 30MHz

[~ DTN

N
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Test Frequency 30MHz to 1000MHz

I

_LJ_‘L‘L“;@LLJ‘J_.J,J 3
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Test Frequency Above 1GHz
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19 Photographs — Constructional Details

19.1 Model KDL-BT1718-External Photos
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19.2 Model KDL-BT1718- Internal Photos
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