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4 General Information
4.1 General Description of E.U.T

Product:
Model(s):
Additional model(s):

PORTFOLIO USB TURNTABLE

CR6252C-BK

CRB252XX-XXXX ("XX-XXXX" can be replaced by letter from "A" to
"Z", number from "0" to "9" or blank)

Bluetooth Version: V5.1

Operation Frequency: 2402-2480MHz, 79 Channels in total
Max. RF output power: -1.74dBm

Antenna installation: PCB Printed Antenna

Antenna Gain: -0.58dBi

Type of Modulation: GFSK, m/4DQPSK, 8DPSK
Hardware Version: 1.0

Software Version: 1.0

4.2 Details of EU.T

Ratings: DC 12.0 V 0.5 A from adapter

Model: HS1200500U

Input: 100-240V ~ 50/60Hz 0.15A Max
Output: 12.0V == 0.5A, 6.0W

Adapter:

Frequency hopping systems (FHS):
This transmitter device is frequency hopping device, and complies with FCC Part15.247 Requirements.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio
technology called frequency-hopping spread spectrum, which chops up the data being sent and transmits
chunks of it on up to 79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range 2,400-
2,483.5MHz. The transmitter switches hop frequencies 1,600 times per second to assure a high degree of
data security. The average time of occupancy on any channel is less than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels (79 channels) employed.

All Bluetooth devices participating in a given piconet are synchronized to the frequency-hopping channel for
the piconet. The frequency hopping sequence is determined by the master's device address and the phase
of the hopping sequence (the frequency to hop at a specific time) is determined by the master's internal
clock. Therefore, all slaves in a piconet must know the master's device address and must synchronize their
clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an effective
way for a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels, where either
other wireless devices are interfering with the Bluetooth signal or the Bluetooth signal is interfering with
another device. The AFH-enabled Bluetooth device will then communicate with other devices within its
piconet to share details of any identified bad channels. The devices will then switch to alternative available

Waltek Testing Group Co., Ltd.
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"good" channels, away from the areas of interference, thus having no impact on the bandwidth used.

This device was tested with an Bluetooth system receiver to check that the device maintained hopping
synchronization, and the device complied with these requirements for FCC Part15.247.

Pseudorandom Frequency Hopping Sequence Table as below:
Channel: 08, 24, 19, 56, 40, 18, 50, 09, 02, 23, 32, 41, 33, 31, 65, 73, 53, 69, 06, 22, 67, 04, 20, 36, 52, 38,
46, 70, 78, 68, 76, 21, 29, 10, 26, 42, 58, 17, 60, 63, 54, 03, 00, 59, 64, 75, 35, 66, 43, 15, 45, 39, 77, 55,

71,47, 61, 27, 30, 48, 72, 01, 14, 07, 25, 34, 12, 28, 44, 51, 16, 49, 74, 11, 05, 13, 37 , 62 etc.

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

4.3 Channel List

Channel Frequency Channel Frequency | Channel | Frequency | Channel Frequency
No. (MHz) No. (MHz) 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 - -

4.4 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:

Test Lab: N/A
Lab address: N/A

Test items: N/A

Waltek Testing Group Co., Ltd.
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4.5

4.6

4.7

Test Facility
The test facility has a test site registered with the following organizations:

ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.
Waltek Testing Group Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.

FCC Designation No.: CN1201. Test Firm Registration No.: 523476.

Waltek Testing Group Co., Ltd. EMC Laboratory has been registered and fully described in a report filed
with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration number 523476, September 10, 2019.

Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by performing
full tests, the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting 2402MHz 2441MHz 2480MHz

Note: The EUT has been tested under its typical operating condition. Pre-defined engineering program
for regulatory testing used to control the EUT for staying in continuous transmitting.
Only the worst-case data were reported.

Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

+5.03 dB (30M~1000MHz)
+ 5.47 dB (1000M~25000MHz)
Conducted Emissions test + 3.64 dB (AC mains 150KHz~30MHz)

Radiated Spurious Emissions test

Confidence interval: 95%. Confidence factor: k=2

Waltek Testing Group Co., Ltd.
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Equipment Used during Test
5.1 Equipments List

Conducted Emissions

Item Equipment Manufacturer Model No. Serial No. |Last Cal. Date| Valid
1 EMI Test Receiver R&S ESCI 100947 2020-07-30 | 1Year
2 LISN R&S ENV216 100115 2020-07-30 | 1Year
3 Cable Top TYPE16(3.5M) - 2020-07-30 | 1Year
4 Test software EZ-EMC RA-03A1-1 - N/A N/A

3m Semi-anechoic Chamber for Radiation Emissions (SAEMC)

Item Equipment Manufacturer Model No. Serial No. |Last Cal. Date| Valid
1 Spectrum Analyzer R&S FSP30 100091 2021-04-26 | 1Year
2 Amplifier Agilent 8447D 2944A10178 | 2020-08-26 | 1Year
3 | TrilogBroadband | g0y ARZBECK VULB9163 336 2020-08-22 | 1Year

Antenna
4 Coaxial Cable Top TYPE16(13M) - 2021-04-26 | 1Year
5 | Broad-bandHom | g0y aAR7BECK BBHA 9120D 667 2021-04-30 | 1Year
Antenna
g | Broad-bandHom | g0 yaR7BECK BBHA 9170 335 2020-08-01 | 1Year
Antenna
7 Broadband COMPLIANCE PAP-1G18 2004 2020-08-26 | 1Year
Preamplifier
8 Coaxial Cable Top ZT26-NJ-NJ-8M/FA - 2021-04-26 | 1Year
g | Broad-bandHomn lgnyarzBECK BBV 9721 100472 | 2020-07-30 | 1Year
Antenna
10 | Spectrum Analyzer R&S FSP40 100501 2020-07-30 | 1Year
11 Coaxial Cable Top ZT40-2.92J-2.92J-2.0M | 17100919 2021-04-26 | 1Year
12 Test software EZ-EMC RA-03A1-1 - N/A N/A
3m Semi-anechoic Chamber for Radiation Emissions (TDK)

Item Equipment Manufacturer Model No. Serial No |Last Cal. Date | Valid
1 Test Receiver R&S ESCI 101296 2021-04-26 | 1Year
2 | Trog Broadvand | scHwARZBECK VULB9160 9160-3325 | 2020-10-31 | 1Year
3 | Active Loop Antenna Com-Power AL-130R 10160007 2021-04-29 | 1Year
4 Amplifier ANRITSU MH648A M43381 2021-04-26 | 1Year
5 Cable HUBER+SUHNER CBL2 525178 2021-04-26 | 1Year
6 Test software EZ-EMC RA-03A1-1 - N/A N/A

RF Conducting

Item Equipment Manufacturer Model No. Serial No |Last Cal. Date| Valid
1 | EXA Signal Analyzer Agilent N9010A MY50520207 | 2021-04-26 | 1Year
2 Spectrum Analyzer Agilent N9020A MY49100060 | 2020-07-30 | 1Year

Waltek Testing Group Co., Ltd.
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6 Test Summary

Page 9 of 47

Test Items Test Requirement Result

Conduct Emission 15.207 Pass
15.205(a)

Radiated Spurious Emissions 15.209 Pass
15.247(d)
15.247(d)

Band edge Pass
15.205(a)

Bandwidth 15.247(a)(1) Pass

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

Frequency Separation 15.247(a)(1) Pass

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

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

Antenna Requirement 15.203 Pass

RF Exposure 1.1307(b)(1) Pass

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

Waltek Testing Group Co., Ltd.
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Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:

Limit:

E.U.T. Operation

Operating Environment:

Temperature:
Humidity:

Atmospheric Pressure:
Test Voltage:

EUT Operation:

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10:2013

PASS
150kHz to 30MHz
Conducted Limit (dBuV)
ey () Quasi-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.

22.4°C
53.7 % RH

101.8kPa
AC 120V, 60Hz

The test was performed in Transmitting mode, the worst test data (8DPSK modulation low
channel) were shown in the report.

7.2 EUT Setup

Waltek Testing Group Co., Ltd.

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

Receiver — PC System

http://www.waltek.com.cn
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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.

7.4 Conducted Emission Test Result

Remark: only the worst data (8DPSK modulation low channel mode) were reported

Live line:

80.0 dBuv

Limit: —
; ; o ; ; Lo ; D AVE: —
EL I e P R SR A R S FEETO P EEEE R PEEEREEPS

1]

50

40

30

' ' ' ' I '
a0 ' I ] ' ' ' ' ' o '
B e B R e R T e e e e e R R B e R T
' ' oo ' ' ' ' ' [

AVE
10

n.n
0.150 0.5 5 20,0 MHz

o | oaty | cap ] | o | o [t s e
1 01500 47.28 10.82 28.10 65899 | -7.849 2R
2 01500 29458 10.82 40410 5589 [-15.59| AVG
3 015401 44 .20 10.69 54 .89 B3.86 | -8.97 QF
4 015840 3069 10.69 4138 5386 |-1248| AVG
a 0.2340| 4068 10.65 21.33 §2.30 (-10.897| QF
G 0.2340| 2825 10.65 38.80 5230 (-1340| AVG
7 0.33358| 35251 10.60 46.11 5935 (-13.24| QF
g 03338 23949 10.60 34.59 4935 |-14 76| AVG
9 04740 34 .89 10.53 4552 2644 (-10892) QF
10 04740 26.29 10.53 3682 4644 | -9.682 | AVG
11 251000 268.21 10.65 36.86 56.00 (-18.14| QF
12 25100 1786 10.65 28.91 4600 [-1749) AVG

Waltek Testing Group Co., Ltd.
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Neutral line:
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80.0

7n

60

50

40

30

20

dBu¥

Limit:

AVG:

peak

10 AV
on :
0.150 05 5 300 MH:
o |t e ] | et T L T oas ] o
1 01500 40589 10.82 51.41 B589 |-14 58] QF
2 01500 2375 10.82 34457 2589 | -21 421 AVG
3 01900 42.69 10.70 2339 64.03 (-10.84| QF
4 01800 3247 10.70 4317 5403 [-10.86| AVG
g 0.3300| 35.88 10.60 46448 89445 (1287 QF
f 0.3300 2741 10.60 38.Mm 4945 |-1144] AVG
7 04660 39.594 10.54 2048 5658 | -B.10 QP
g 04660 3051 10.54 4105 4858 | -5.83 | AVG
9 08380 3527 10.60 4587 58.00 (-1013] QF
10 08380 24.09 10.60 34 69 46.00 [-11.31] AVG
11 240860 29.59 10.66 4024 56.00 (-16.74] QF
12 20860 2087 10.66 3163 46.00 [-14 .37 AVG

Waltek Testing Group Co., Ltd.
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8.1

Radiated Emissions

Test Requirement:

Test Method:

Page 13 of 47

FCC CFRA47 Part 15 Section 15.209 & 15.247
ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m pistance uV/m dBuV/m
(m)
0.009 ~0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log2400/F(kHz)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log(24000/F(kHz)) + 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log(1%0
88 ~ 216 150 3 150 20log1%0)
216 ~ 960 200 3 200 20log(209
Above 960 500 3 500 20log (5%
EUT Operation
Operating Environment:
Temperature: 23.5°C
Humidity: 54.3 % RH
Atmospheric Pressure: 101.6kPa

Test Voltage:
EUT Operation:

The test was performed in Transmitting mode, the worst test data (8DPSK modulation) were

AC 120V, 60Hz

shown in the report.

Waltek Testing Group 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°

D pectrum AMP ombining
|_sysiem_| Networ

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

>

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°
_)|
0.8m Turn Table

<---

System Analyzer Network

Waltek Testing Group 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°

*
1.5m,
i Turn Table
: Absorbers
; AAAA

JE —

ANa = NetWOrkK

8.3 Spectrum Analyzer Setup

Below 30MHz
SWeep SPEEA ......oeeviiiiiiiieeee e Auto
IF Bandwidth..........ccceeeeei 10 kHz
Video Bandwidth............cccceveveieiniiinnnn 10 kHz
Resolution Bandwidth ................cccccoeeeeiiinnn. 10 kHz
30MHz ~ 1GHz
SWeep SPEEQ ......vvviiiiiiiie e Auto
DeteCtor ..o PK
Resolution Bandwidth...........ccccvvveieiiiiii. 100 kHz
Video Bandwidth.............cccceveveieiniiiiiiiecnnn 300 kHz
Above 1GHz
Sweep Speed ... Auto
DetecCtor ..., PK
Resolution Bandwidth..............cccoceeeeiiiiiinn.l. 1 MHz
Video Bandwidth............coovveieiiiiiiieieeee, 3 MHz
DetecCtor ..., Ave.
Resolution Bandwidth.............ccccoceeeeiiiiiinnn.l. 1 MHz
Video Bandwidth.............coovvieiiiiiiiieeeeeeee 10 Hz

Waltek Testing Group Co., Ltd.
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8.4

8.5

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for

above 1GHz.

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.

8. 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.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting
the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B.
The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit
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8.6 Summary of Test Results

Test Frequency: 9kHz~30MHz

Page 17 of 47

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

Test Frequency: 30MHz ~ 18GHz

Only the worst case 8DPSK mode were record in the report.

: FCC Part
Receiv T | PO Correct | 15.247/209/205
er Corrected
Frequency ; Detector table ed
Readin Anal Factor Amplit
Ngl€ | Height | Polar MpItU-+ | imit | Margin
9 de
(PK/QP/ (dBuV/ | (dBuV/
(MHz) (dBuV) Ave) Degree | (m) | (H/V) (dB) m) m) (dB)
8DPSK Low Channel 2402MHz

268.32 38.05 QP 71 15 H -13.35 24.70 46.00 -21.30
268.32 42.86 QP 24 1.7 V -13.35 29.51 46.00 -16.49
4804.00 44.87 PK 21 2.0 \ -1.06 43.81 74.00 -30.19
4804.00 43.68 Ave 21 2.0 Vv -1.06 42.62 54.00 -11.38
7206.00 40.20 PK 100 14 H 1.33 41.53 74.00 -32.47
7206.00 34.73 Ave 100 1.4 H 1.33 36.06 54.00 -17.94
2325.59 46.10 PK 227 1.8 \% -13.19 32.91 74.00 -41.09
2325.59 38.06 Ave 227 1.8 \% -13.19 24.87 54.00 -29.13
2377.29 42.96 PK 100 1.0 H -13.14 29.82 74.00 -44.18
2377.29 37.79 Ave 100 1.0 H -13.14 24.65 54.00 -29.35
2498.08 43.06 PK 184 1.8 V -13.08 29.98 74.00 -44.02
2498.08 36.99 Ave 184 1.8 \% -13.08 23.91 54.00 -30.09

Waltek Testing Group Co., Ltd.
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: FCC Part

Fioguone Re;_efv Detector ’;;Lgig e CamEEEs Corrected 15.247/209/205
’ Rea Angle | Hight | Polar | - | Amplitude | Lt | Margin

g 9 g

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

8DPSK Middle Channel 2441MHz

268.32 36.90 QP 130 1.7 H -13.35 23.55 46.00 -22.45
268.32 41.52 QP 241 1.4 \% -13.35 28.17 46.00 -17.83
4882.00 44 .81 PK 71 1.9 \Y, -0.62 4419 74.00 -29.81
4882.00 44 .40 Ave 71 1.9 \Y, -0.62 43.78 54.00 -10.22
7323.00 41.05 PK 278 14 H 2.21 43.26 74.00 -30.74
7323.00 34.73 Ave 278 14 H 2.21 36.94 54.00 -17.06
2323.76 45.77 PK 109 1.3 Vv -13.19 32.58 74.00 -41.42
2323.76 37.27 Ave 109 1.3 \Y, -13.19 24.08 54.00 -29.92
2389.40 43.33 PK 190 1.7 H -13.14 30.19 74.00 -43.81
2389.40 38.48 Ave 190 1.7 H -13.14 25.34 54.00 -28.66
2485.48 | 43.06 PK 17 1.2 \ -13.08 29.98 74.00 -44.02
2485.48 36.70 Ave 17 1.2 \Y, -13.08 23.62 54.00 -30.38
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FCC Part
T RX Antenna 15.247/209/20
Receiver Corrected | Corrected 5
Frequency : Detector table ;
Reading Anale Factor Amplitude
g Height | Polar Limit | Margin
(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) &?/?nk; (dB)
8DPSK High Channel 2480MHz

268.32 37.48 QP 140 1.5 H -13.35 2413 46.00 | -21.87
268.32 41.24 QP 334 1.9 \Y -13.35 27.89 46.00 | -18.11
4960.00 45.87 PK 358 1.8 \Y -0.24 45.63 74.00 | -28.37
4960.00 45.90 Ave 358 1.8 \Y -0.24 45.66 54.00 | -8.34
7440.00 40.12 PK 242 1.7 H 2.84 42.96 74.00 | -31.04
7440.00 35.86 Ave 242 1.7 H 2.84 38.70 54.00 | -15.30
2320.74 46.75 PK 351 1.0 \Y -13.19 33.56 74.00 | -40.44
2320.74 37.19 Ave 351 1.0 \Y -13.19 24.00 54.00 | -30.00
2375.27 43.99 PK 251 1.1 H -13.14 30.85 74.00 | -43.15
2375.27 38.08 Ave 251 1.1 H -13.14 24.94 54.00 | -29.06
2488.44 42.71 PK 26 1.7 \Y -13.08 29.63 74.00 | -44.37
2488.44 38.84 Ave 26 1.7 \Y -13.08 25.76 54.00 | -28.24

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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9 Band Edge Measurement

Test Requirement:

Test Method:
Test Limit:

Test Mode:
9.1 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 C63.10:2013

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 = 100 kHz, VBW = 300 kHz, Sweep = auto

Detector function = peak, Trace = max hold

9.2 Test Setup

Waltek Testing Group Co., Ltd.
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Reference No.: WTX21D05052514W001

9.3 Test Result

Test plots
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Modulation: GFSK

Transmitting Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -36.87 dBm
Ref 10.50 dBm SWT 10ms 2.399280000 GHz
M1[1] -53.52 dBm|
2.400000000 GHz
0 dBm
D1 -2.960 dBm|
-10 dBm
-20 dBm
2 -22.960 dBm
-30 dBm
MP
y
-40 dBm ﬂ
-50 dBm Uhﬂ
-60 dBm Iln w_,jw"'h“‘ d‘hv“wmu}“{
—
-70 dBm
-80 dBm
F1
il

Start 2.31 GHz Stop 2.412 GHz

®

1Pk
Max

Hopping Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -37.62 dBm
Ref 10.50 dBm SWT 10ms 2.399070000 GHz
M1[1] -37.91 dBm|
2.400000000 GHz
0 dBm i
D1 -3.290 dBm|
-20 dBm
D2 -23.290 dBm
-30 dBm
B!
-40 dBm
-50 dBm
WLMIMMMMAM ”J.]db/
| i T AR
-70 dBm
-80 dBm

F1
[

Start 2.31 GHz Stop 2.412 GHz

1Pk
Max

Transmitting Band edge-right side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -46.15 dBm
Ref 10.50 dBm SWT 5ms 2.483560000 GHz
M1[1] -45.00 dBm
2.483500000 GHz
0 dBm
D1 -4.110 dBm| ﬂ
-10 dBl’|ﬁ / k
-20 dBm [
D2 -24.110 dBlnII
-30 dBm i \
-40 dBm [\ kl w%
-50 dBm / \J"JJIJ ]1\‘ M
-60 dBmf#t i AT PR AT W
i il
-70 dBm
-80 dBm
F1
l

Start 2.47 GHz Stop 2.5 GHz

1Pk
Max

Hopping Band edge-right side

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -47.97 dBm
Ref 10.50 dBm SWT 5ms 2.483563000 GHz
M1[1] -45.85 dBm
2.483500000 GHz
0 dBm
D1 -4.420 dBm
R A i
Y
———F—D2 24.420 dBm
-30 dBm |\
-40 dB|||| H Nk
y
-50 dB.|.. Jl unu',’"
-60 dBm Sais e uvu‘wwM
-70 dBm
-80 dBm
F1
|
Start 2.47 GHz Stop 2.5 GHz
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Modulation: n /4 DQPSK

Transmitting Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -36.65 dBm
Ref 10.50 dBm SWT 10ms 2.399280000 GHz
M1[1] -53.61 dBm
1Pk 2.400000000 GHz
0 dBm
Max D1 -2.960 dBm
-10 dBm
-20 dBm
2 -22.960 dBm
-30 dBm bl
-40 dBm ] \ “}V‘A
-50 dBm H VMU
-60 dBm ) MJ’WM"*—&. 4
[P TR YT) |.V‘JHLJWWM
-70 dBm
-80 dBm
F1
|

Start 2.31 GHz

Stop 2.412 GHz

®

1Pk
Max

Hopping Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -37.25 dBm
Ref 10.50 dBm SWT 10ms 2.399280000 GHz
M1[1] -41.47 dBm|
2.400000000 GHz
0 dBm
D1 -3.150 dBm|
10 do bl
-20 dBm
D2 -23.150 dBm
-30 dBm
MP
1
-40 dBm
-50 dBm J
Lt s
-70 dBm
-80 dBm
F1
[

Start 2.31 GHz

Stop 2.412 GHz

Transmitting Band edge-right side

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

RBW 100 kHz
VBW 300 kHz
SWT 5ms

M2[1]

-45.76 dBm
2.483563000 GHz

1Pk o dgm

M1[1]

-45.61 dBm|
2.483500000 GHz

Max

D1 -4.240 dBm

I\

-10 dBm

-20 dBm

D2 -24.240

-30 dBm

-40 dBm

WA

YT YR T NS

v

-70 dBm

-80 dBm

Start 2.47 GHz

Stop 2.5 GHz

1Pk
Max

Hopping Band edge-right side

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -46.84 dBm
Ref 10.50 dBm SWT 5ms 2.483563000 GHz
M1[1] -46.66 dBm
2.483500000 GHz
0 dBm
D1 -4.170 dBm)j
LA AU
-20 dBm \]
D2 -24.170 dBIII]
-30 dBm \
-40 dBm M2
i)
-50 dBm it
.60 dBm 1 APTRE [ AP NPT Jm.u."-lnn’{lw
-70 dBm
-80 dBm
F1

Start 2.47 GHz

Stop 2.5 GHz
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Offs 0.50 dB

Reference No.: WTX21D05052514W001

Transmitting Band edge-left side

RBW 100 kHz

Page 23 of 47

Modulation: 8DPSK

®

Hopping Band edge-left side

Start 2.31 GHz

Stop 2.412 GHz

1Pk
Max

Transmitting Band edge-right side

||

-20 dBm

-30 dBr|n {
-40 dB|||| )’r'\
-50 dBm A

-70 dBm

-80 dBm

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -46.39 dBm
Ref 10.50 dBm SWT 5ns 2.483560000 GHz
M1[1] -46.30 dBm|
2.483500000 GHz
0 dBm
D1 -4.140 dBm|
i

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M2[1] -36.79 dBm Att 20dB VBW 300 kHz M2[1] -38.38 dBm
Ref 10.50 dBm SWT 10ms 2.399280000 GHz Ref 10.50 dBm SWT 10ms 2.399070000 GHz
M1[1] -53.98 dBm Mil1] ~38.64 dBm
2.400000000 GHz 1Pk 2.400000000 GHz
0 dBm 0 dBm 1t
D1 -3.150 dBm Max D1 -3.000 dBm !
-10 dBr|n -10 dBm W\MM
-20 dBm -20 dBm
2 -23.150 dBmy i D2 -23.000 dBm
-30 dBm -30 dBm
| Mp | o
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F1 | F1
| N —
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Stop 2.412 GHz

1Pk
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Hopping Band edge-right side

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

RBW 100 kHz
VBW 300 kHz
SWT 5ms

M2[1] -50.28 dBm

2.483563000 GHz

M1[1] -47.15 dBm

2.483500000 GHz

0 dBm
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dBm

NARAS

-20 dBm

T M‘L\

I
D2 -24.140 c}Bu

|
\

=X
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PR O R |
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|
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-50 dBm

" mmMH”UMM

Dt it
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10 Bandwidth Measurement

FCC CFRA7 Part 15 Section 15.247
ANSI C63.10:2013

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

Test Requirement:
Test Method:
Test Mode:

10.1 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 = 30kHz, VBW = 100kHz
10.2 Test Setup

L1

]

o

Spectrum Analyzer EUT
10.3 Test Result

Vot e 20 dB Bandwidth 99% Bandwidth

MHz MHz

GFSK Low 0.946 0.856

GFSK Middle 0.952 0.850

GFSK High 0.952 0.850

n /4 DQPSK Low 1.311 1.174

n 4 DQPSK Middle 1.311 1.174

n /4 DQPSK High 1.305 1.174

8DPSK Low 1.299 1.198

8DPSK Middle 1.305 1.180

8DPSK High 1.305 1.180
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Test plots

20 dB Bandwidth
Modulation: GFSK

Low Channel Middle Channel
Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] -0.07 dB Att 20dB VBW 100 kHz D1[1] 0.00 dB
Ref 10.50 dBm SWT 5ns 946.100000000 kHz Ref 10.50 dBm SWT 5ns 952.100000000 kHz
M1[1] -25.08 dBm M1[1] -26.28 dBm
2.401568900 GHz 2.440568900 GHz
|\1/|';|)(( 0 dBm |\1/|';|)(( 0 dBm
D1 -5.470 dBm D1 -6.360 dB
-10 dBm i f‘\\ -10 dBm 3 al fird WV“\\
20 dBr|n Mt /\/\‘ M\ 20 dBr|n m /‘[\( o
v \Rt V\Q1
D2 -25.470 dBmv 4\‘ D2 -26.360 dBm LY
-30 dBm - -30 dBm '\J

-40 dBl:ll jJ

-40 dBm /J
EW, \ A7 U

-50 dBm g = k_'\ -50 dBm

-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.402 GHz Span 3.0 MHz CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] 0.01 dB
Ref 10.50 dBm SWT 5ms 952.100000000 kHz
M1[1] -26.86 dBm
1Pk 2.479568900 GHz
Max 0 dBm
D1 -6.970 dBm| JAV

-10 dB.|.. /\[" V.\
-20 dBm y

D2 -27.060
-30 dBm ,-J

-40 dBm o
éﬁ/ﬁkﬁj \wm\
A B.|.. -

-70 dBm

-80 dBm

CF 2.48 GHz Span 3.0 MHz
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Modulation: n /4 DQPSK

Low Channel Middle Channel
Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] 0.42 dB Att 20dB VBW 100 kHz D1[1] 0.04 dB
Ref 10.50 dBm SWT 5ns 1.311400000 MHz Ref 10.50 dBm SWT 5ns 1.311400000 MHz
M1[1] -25.70 dBm M1[1] -26.20 dBm
2.401371300 GHz 2.440371300 GHz
|\1/|';|)(( 0 dBm |\1/|';|)(( 0 dBm
D1 -5.500 dBm D1 -6.480 dB
-10 dBm f\v \‘«/ﬂ .10 dBm i N \Wf\
-20 dBm ™ \Ql -20 dBm M .
D2 -25.500 dBm X D2 -26.4807dBm
{ 7 A

-30 dBI’|T‘| / \ -30 dBI’|T‘| f
-40 dBm

2 W T

2 e L
- dB|||| - dB||||

-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.402 GHz Span 3.0 MHz CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] 0.41 dB
Ref 10.50 dBm SWT 5ms 1.305400000 MHz
M1[1] -26.80 dBm
1Pk 2.479377200 GHz
Max 0 dBm
D1 -7.050 dBm| T 7
-10 dBm
-20 dBm /M
W ot
2 -27.050°dBm A

D
-30 dBI’|T‘| / \
-40 dB||||
B A, A
750 dBny & o n\/

-70 dBm

-80 dBm

CF 2.48 GHz Span 3.0 MHz
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Modulation: 8DPSK

Low Channel
Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz D1[1] -0.15 dB
Ref 10.50 dBm SWT 5ms 1.299400000 MHz
M1[1] -25.74 dBm|
2.401383200 GHz
|\1/|';|)(( 0 dBm
D1 -5.550 dBm ('11 \
-10 dBm G
-20 dBm Y o
D2 -25.550%dBm 3
-30 dBm / \
-40 dBm

| A

b A

-50 dB
il
-60 dBm

|

-70 dBm

-80 dBm

CF 2.402 GHz

Span 3.0 MHz

®

1Pk
Max

Middle Channel

Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz D1[1] -0.31 dB
Ref 10.50 dBm SWT 5ms 1.305400000 MHz
M1[1] -26.71 dBm
2.440383200 GHz
0 dBm
Toas D1 -6.450 dBm A
- m
N’\J w1 V\
20 2 a)
T Ml o
D2 -26.450%dBm 7Y
-30 dBm / \
-40 dBm \rh
WA

N2

-50 dB|

-70 dBm

-80 dBm

CF 2.441 GHz

Span 3.0 MHz

S

High Channel
Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz D1[1] -0.13 dB
Ref 10.50 dBm SWT 5ms 1.305400000 MHz
M1[1] -27.24 dBm
1Pk 2.479383200 GHz
Max | 0 dBm
10db D1 -6.990 dBm| A
-10 dBm
NV
-20 dBm /JM N\N\,
My “Q1
2 -26.990%dBm 7Y
-30 dBm / \
-40 dBm

v’"’\w\ AW

-50 dB o

-70 dBm

-80 dBm

CF 2.48 GHz

Span 3.0 MHz
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99% Bandwidth
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Modulation: GFSK
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Low Channel Middle Channel
Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz M1[1] -5.68 dBm Att 20 dB VBW 100 kHz M1[1] -6.59 dBm
Ref 10.50 dBm SWT 5ms 2.402047900 GHz Ref 10.50 dBm SWT 5ms 2.440868300 GHz
Occ Bw  856.287425149 kHz Occ Bw  850.299401197 kHz
1Pk T1[1] -23.16 dBm 1Pk T1[1] -23.88 dBm
Max | 0 9Bm T 2.401598802 GHz Max | 0 9Bm M1 2.440604790 GHz
T2[1] -24.92 dBm T2[1] -25.18 dBm
-10 dB|||- /ﬂﬁfu% 2.402455090 GHz -10 dB|||- NNM‘"\ 2.441455090 GHz
-20 dBr|n J»}/\ "’\%\ -20 dBr|n P}/A "‘v%\
-30 dBr|n = -30 dBr|n I \\
-40 dB|||| J‘{{J ;_h -40 dB|||| f}N '\\\
_SOdBTWr/“" - Mrﬂ\% (\Z:;l/ fJ\AU \’M\‘l
’IWT-, Al e Ak
-70 dBr|n -70 dBr|n
-80 dBr|n -80 dBr|n
CF 2.402 GHz Span 3.0 MHz CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz M1[1] -7.00 dBm
Ref 10.50 dBm SWT 5ms 2.479874300 GHz
Occ Bw  850.299401197 kHz
1Pk T1[1] -24.41 dBm
Max | 0 9Bm M1 2.479604790 GHz
Xy T2111 -25.74 dBm
-10 dBr|n /\/\[ v 2.480455090 GHz
-20 dBr|n p}l/" \/{é\
-30 dB|||. Ndr \,\\
-40 dB|||| /,J \
-50 dB|||| (NJ M\f \V M“l‘m
W e |
-70 dBr|n
-80 dBr‘n
CF 2.48 GHz Span 3.0 MHz




-30 dBu:u. /’n

\

-40 dBm
. w\f

\J\ A

-50 dBn !

-70 dBm

-80 dBm

CF 2.48 GHz

Span 3.0 MHz
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Modulation: = /4 DQPSK
Low Channel Middle Channel
Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz M1[1] -6.56 dBm Att 20 dB VBW 100 kHz M1[1] -6.47 dBm
Ref 10.50 dBm SWT 5ms 2.402209600 GHz Ref 10.50 dBm SWT 5ms 2.441035900 GHz
Occ Bw 1.173652695 MHz Occ Bw 1.173652695 MHz
1Pk T1[1] -20.27 dBm 1Pk T1[1] -21.34 dBm
Max | © 4Bm M1 2.401443114 GHz Max | 0 9Bm 1 2.440443114 GHz
oy TR -21.70 dBm T2[1] -22.36 dBm
-10 dBm \J\/ Y, 2.402616766 GHz -10 dBm “uv LJE 2.441616766 GHz
| Tl/‘/VLVI | f/V\/“\_j\/
2 !
-20 dBr|n ; -20 dBr|n r)~
-30 dBr|n [F \ -30 dBr|n /l \
-40 dBm Ut -40 dBm \A
50 dB||. A ,,’m‘/ Wﬂ\l‘“’% -50 dB||| ”Vf)\\/ e ﬂl‘WM’\W
-70 dBr|n -70 dBr|n
-80 dBr|n -80 dBr|n
CF 2.402 GHz Span 3.0 MHz CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz M1[1] -6.98 dBm
Ref 10.50 dBm SWT 5ms 2.480029900 GHz
Occ Bw 1.173652695 MHz
1Pk T1[1] -21.72 dBm
Max | © 4Bm I 2.479443114 GHz
T2[1] -22.74 dBm
-10 dBr|n \;\/‘\/ 2.480616766 GHz
-20 dBm ;[M i\
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Modulation: 8DPSK

)

VLW%

-50 dBmy

-70 dBm

-80 dBm

CF 2.48 GHz

Span 3.0 MHz

Waltek Testing Group Co., Ltd.
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Low Channel Middle Channel
Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz M1[1] -9.99 dBm Att 20 dB VBW 100 kHz M1[1] -6.41 dBm
Ref 10.50 dBm SWT 5ms 2.401904200 GHz Ref 10.50 dBm SWT 5ms 2.441029900 GHz
Occ Bw 1.197604790 MHz Occ Bw 1.179640719 MHz
1Pk T1[1] -23.17 dBm 1Pk T1[1] -23.12 dBm
Max | © dBm 2.401431138 GHz Max | 0 9Bm 1 2.440443114 GHz
/\,}I""lﬁ‘ T2[1] -21.34 dBm A T2[1] -21.88 dBm
-10 dBm m 2.402628743 GHz -10 dBm AT V‘k 2.441622754 GHz
| ] vr'JM m\r\’rz | n/\’M N\""\Tz
-20 dBm =i -20 dBm 8!
| \ | I
-30 dBr|n / \ -30 dBr|n / \
-40 dB|||| \VA -40 dB|||| \Jw
. A H’\J’ Iy . n /'\r/ st
- dB|||| -6 dB||||
-70 dBr|n -70 dBr|n
-80 dBr|n -80 dBr|n
CF 2.402 GHz Span 3.0 MHz CF 2.441 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB RBW 30 kHz
Att 20 dB VBW 100 kHz M1[1] -6.92 dBm
Ref 10.50 dBm SWT 5ms 2.480035900 GHz
Occ Bw 1.179640719 MHz
1Pk T1[1] -23.69 dBm
Max | 0 9Bm 1 2.479443114 GHz
o X T201] -22.88 dBm
-10 dBm
| N‘J (" quk 2.480622754 GHz
-20 dBr|n ;‘m/w N/\N\\.qz\
-30 dB|||. /J \
-40 dBm
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Maximum Peak Output Power

Test Requirement:
Test Method:

Test Limit:

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.

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.

11.2 Test Setup

ANSI C63.10:2013

Regulation 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:

0.125 watts.

Refer to the result “Number of Hopping Frequency” of this

FCC CFRA7 Part 15 Section 15.247

document. The 1watts (30 dBm) limit applies.

Test in fixing frequency transmitting mode.

11.3 Test Result

Waltek Testing Group Co., Ltd.

ol ', ', 0
Spectrum Analyzer EuT
Peak Power(dBm)
Test Data - - ..
Mode Rate Low | Middle | High [ Limit(dBm)
Channel | Channel | Channel
GFSK 1Mbps -3.01 -3.73 -4.27 30
n /4 DQPSK | 2Mbps -2.20 -3.03 -3.49 30
8DPSK 3Mbps -1.74 -2.63 -3.05 30

http://www.waltek.com.cn
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Test plots
Modulation: GFSK
Low Channel Middle Channel
Offs 0.50 dB RBW 3 MHz Offs 0.50 dB RBW 3 MHz
Att 20dB VBW 3 MHz M1[1] -3.01 dBm Att 20dB VBW 3 MHz M1[1] -3.73 dBm
Ref 10.50 dBm SWT 5ns 2.401916000 GHz Ref 10.50 dBm SWT 5ns 2.440964000 GHz
1Pk M 1Pk
Max 0 dBm v Max 0 dBm M'
| "1 I | ] [t
-10 | 'iUBTI
-20 dBm -20 dBm
-30 dBm -30 dBm
-40 dBm -40 dBm
-50 dBm -50 dBm
-60 dBm -60 dBm
-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.402 GHz Span 6.0 MHz CF 2.441 GHz Span 6.0 MHz
High Channel
&
Offs 0.50 dB RBW 3 MHz
Att 20 dB VBW 3 MHz M1[1] -4.27 dBm
Ref 10.50 dBm SWT 5ns 2.479844000 GHz
1Pk e
Max 0 dBm II'L
,e-/"wr_ %M""--.‘.,
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 6.0 MHz

Waltek Testing Group Co., Ltd.
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Modulation: n /4 DQPSK

Low Channel Middle Channel

Offs 0.50 dB RBW 3 MHz Offs 0.50 dB RBW 3 MHz

Att 20dB VBW 3 MHz M1[1] -2.20 dBm Att 20dB VBW 3 MHz M1[1] -3.03 dBm

Ref 10.50 dBm SWT 5ns 2.401832000 GHz Ref 10.50 dBm SWT 5ns 2.440940000 GHz
|\1/|';|)(( 0 dBm M1 |\1/|';|)(( 0 dBm M'

_,.p—t-'—‘-'-' ‘-_—-h‘-\-u
e | [ [

- m -1 T

-20 dBm -20 dBm

-30 dBm -30 dBm

-40 dBm -40 dBm

-50 dBm -50 dBm

-60 dBm -60 dBm

-70 dBm -70 dBm

-80 dBm -80 dBm

CF 2.402 GHz Span 6.0 MHz CF 2.441 GHz Span 6.0 MHz

High Channel

&

Offs 0.50 dB RBW 3 MHz

Att 20dB VBW 3 MHz M1[1] -3.49 dBm

Ref 10.50 dBm SWT 5ns 2.479868000 GHz
1Pk w1
Max 0 dBm v

" =

;B@T.

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 6.0 MHz

Waltek Testing Group Co., Ltd.
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Modulation: 8DPSK

Low Channel Middle Channel
Offs 0.50 dB RBW 3 MHz Offs 0.50 dB RBW 3 MHz
Att 20dB VBW 3 MHz M1[1] -1.74 dBm Att 20dB VBW 3 MHz M1[1] -2.63 dBm
Ref 10.50 dBm SWT 5ns 2.401880000 GHz Ref 10.50 dBm SWT 5ns 2.440988000 GHz
M1
|\1/|';|)(( 0 dBm v |\1/|';|)(( 0 dBm M
L] [
) L -'"'-\-._b_b. _1 -—'__,_'—'—'—‘ _‘_hh-.__--»_*—-——»
-20 dBm -20 dBm
-30 dBm -30 dBm
-40 dBm -40 dBm
-50 dBm -50 dBm
-60 dBm -60 dBm
-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.402 GHz Span 6.0 MHz CF 2.441 GHz Span 6.0 MHz
High Channel
&
Offs 0.50 dB RBW 3 MHz
Att 20 dB VBW 3 MHz M1[1] -3.05 dBm
Ref 10.50 dBm SWT 5ns 2.480228000 GHz
1Pk M1
Max 0 dBm v
[ |
/_:_13;3]
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 6.0 MHz

Waltek Testing Group Co., Ltd.
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12 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit:

Test Mode:
12.1 Test Procedure

FCC CFRAT7 Part 15 Section 15.247

ANSI 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 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 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 = 30 kHz. VBW = 100 kHz, 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.
12.2 Test Setup

.le

Spectrum Analyzer

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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12.3 Test Result

Test result plot as follows:

VSRR VR Test Result | 20dB Bandwidth | Limits (2/3 20dB Bandwidth)
MHz MHz MHz
GFSK Low 1.000 0.946 0.631
GFSK Middle 1.000 0.952 0.635
GFSK High 1.000 0.952 0.635
n /4 DQPSK Low 1.006 1.311 0.874
n /4 DQPSK Middle 1.006 1.311 0.874
n /4 DQPSK High 1.000 1.305 0.870
8DPSK Low 0.994 1.299 0.866
8DPSK Middle 1.006 1.305 0.870
8DPSK High 1.000 1.305 0.870

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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1

"

-30 dBr|rj|‘f“fJ
-40 dBr

N

i

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 3.0 MHz

Waltek Testing Group Co., Ltd.
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Test plots
Modulation: GFSK
Low Channel Middle Channel
Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] -0.08 dB Att 20dB VBW 100 kHz D1[1] -0.07 dB
Ref 10.50 dBm SWT 5ms 1.000000000 MHz Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -5.20 dBm| M1[1] -6.21 dBm|
1Pk 2.402026900 GHz 1Pk 2.441032900 GHz
Max 0 dBm T D1 Max 0 dBm M1 o1
-10 dBm /\fﬁm\ﬂ 7 l“n‘\q -10 dBm /\(ﬂ"‘;\q \M nJW i ,,\%
-20 dBm /d -20 dBm /!
Y WA i v Y \
-30 dBm \\ -30 dBr|n \\
-40 d?{. ‘“\W -40 d?. \
tls\:)\‘jmn I /-\;\‘a&p]n ‘L/IN
-60 dBm -60 dBm
-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.4025 GHz Span 3.0 MHz CF 2.4415 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] 0.04 dB
Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -6.60 dBm|
2.479032900 GHz
LPK 1o m
Max M1 b1
-10 dBm /jJ » N[‘V“*“v-\ﬂ
-20 dBm \\'“ Vi
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Modulation: n /4 DQPSK

Low Channel Middle Channel

Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz

Att 20dB VBW 100 kHz D1[1] -0.21 dB Att 20dB VBW 100 kHz D1[1] -0.06 dB

Ref 10.50 dBm SWT 5ns 1.006000000 MHz Ref 10.50 dBm SWT 5ns 1.006000000 MHz

M1[1] -5.11 dBm M1[1] -6.17 dBm

1Pk 2.402026900 GHz 1Pk 2.441026900 GHz
Max 0 dBm T D1 Max 0 dBm M1 o1

-10 dBm VA K\J(A\-./ﬂw -10 dBm 4 }\W A ’l‘w‘nl

| vy A fon ™\ o | VAT W RN A Ww»\

-20 dBm ‘[N -20 dBm /'/"'
|/ N i N

-30 dBV \ -30 dBV \
4B

-40 dBin \[\h -40 dBm \j\\

-60 dBm -60 dBm
-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.4025 GHz Span 3.0 MHz CF 2.4415 GHz Span 3.0 MHz
High Channel
Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] 0.00 dB
Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -6.64 dBm
2.479032900 GHz
1Pk 0 dBm
Max M1 D1
-10 dBm £ K

AV A VY
el \
-40 dBM \
v R

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz Span 3.0 MHz

Waltek Testing Group Co., Ltd.
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Modulation: 8DPSK

Low Channel Middle Channel

Offs 0.50 dB RBW 30 kHz Offs 0.50 dB RBW 30 kHz
Att 20dB VBW 100 kHz D1[1] -0.17 dB Att 20dB VBW 100 kHz D1[1] -0.03 dB
Ref 10.50 dBm SWT 5ns 994.000000000 kHz Ref 10.50 dBm SWT 5ns 1.006000000 MHz
M1[1] -5.21 dBm| M1[1] -6.19 dBm|
2.402032900 GHz 2.441026900 GHz

I\l/IPk 0 dBm T 1Pk 0 dBm
ax D1 Max M1 D1

LA A AL i A A
-10 dBm N'\/-J\J v T Lf\-\-\.f"‘“ -10 dBm W‘V/ le"hfl

-20 dBm -20 dBm W
I/ \ |/ N\

-30 dBV -30 dB7
dB 40 dB

%! ENJ Ve s

-60 dBm -60 dBm

-70 dBm -70 dBm

-80 dBm -80 dBm

CF 2.4025 GHz Span 3.0 MHz CF 2.4415 GHz Span 3.0 MHz

High Channel

Offs 0.50 dB RBW 30 kHz

Att 20dB VBW 100 kHz D1[1] -0.04 dB
Ref 10.50 dBm SWT 5ms 1.000000000 MHz
M1[1] -6.59 dBm|
1Pk 2.479032900 GHz

Max 0 dBm M1

D1
-10 dBm A_A

DY il e Vs i s
-30dBI’|T‘|/\/ V\\
-40dB|’{

v "

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz Span 3.0 MHz

Waltek Testing Group Co., Ltd.
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13

131

Number of Hopping Frequency

Test Requirement: FCC CFRA47 Part 15 Section 15.247

Test Method: ANSI 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.

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 = 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 = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;

13.2 Test Setup

[]

.le O

EUT

Spectrum Analyzer

13.3 Test Result

Total Channels are 79 Channels.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Reference No.: WTX21D05052514W001

Test Plot
Modulation: GFSK
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz D1[1] -0.34 dB
Ref 10.50 dBm SWT 10ms 78.830000000 MHz
M1[1] -16.60 dBm
2.401580000 GHz
0 dBm } t }
1
dBm T
30 dBm
40 dBm
-50 dBm ‘Jﬂ
-60 dBm
-70 dBm
-80 dBm

CF 2.44175 GHz

Span 83.5 MHz

Page 41 of 47

1Pk
Max

Modulation: = /4 DQPSK

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz D1[1] -0.57 dB
Ref 10.50 dBm SWT 10ms 77.830000000 MHz
M1[1] -3.54 dBm
2.402080000 GHz
1§ HiBm } t t D1
Uttt AMRLAAL UWLLUUUWUNNMUUU bhl Ml{ﬂﬁbﬂ\
20 dBm
30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm

Start 2.4 GHz

Stop 2.4835 GHz

1Pk
Max

Modulation: 8DPSK

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz D1[1] -1.06 dB
Ref 10.50 dBm SWT 10ms 78.000000000 MHz
M1[1] -4.20 dBm)|
2.402080000 GHz
[@HBm t D1
b
P b Dy i
20 dBm
30 dBm
40 dBm
-50 dBm J”
-60 dBm
-70 dBm
-80 dBm

Start 2.4 GHz

Stop 2.4835 GHz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn




Reference No.: WTX21D05052514W001 Page 42 of 47

14 Dwell Time

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: ANSI 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.

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 spectrum analyzer span = 0. centred 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.
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).

14.2 Test Setup

.le O

EUT

[]

Spectrum Analyzer

Waltek Testing Group Co., Ltd.
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14.3 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.
Modulation Data Packet Channel PUlEe Dwell Time(s) Limits(s)
time(ms)

Low 2.880 0.307 <0.4
GFSK DH5 Middle 2.880 0.307 <0.4
High 2.880 0.307 <0.4
Low 2.880 0.307 <0.4
n /4 DQPSK 2DH5 Middle 2840 0.303 <0.4
High 2.880 0.307 <0.4
Low 2.880 0.307 <0.4
8DPSK 3DH5 Middle 2.880 0.307 <04
High 2.880 0.307 <0.4

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Test Plot
Modulation: GFSK
Data Packet: DH5
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Modulation: n /4 DQPSK

Waltek Testing Group Co., Ltd.

http://www.waltek.com.cn

Low Channel Middle Channel
Offs 0.50 dB RBW 1 MHz Offs 0.50 dB RBW 1 MHz
Att 20dB VBW 3 MHz D2[1] 0.00 dB Att 20dB VBW 3 MHz D2[1] 0.04 dB
Ref 10.50 dBm SWT 10ms 3.760000000 ms Ref 10.50 dBm SWT 10ms 3.760000000 ms
M1[1] -3.05 dBm| M1[1] -3.81 dBm|
1Pk s 1.340000000 ms 1Pk 360.000000000 s
Max |0.dBm Dt D1[1] -0.02 dB Max | 9Bm DI Dz D1[1] 0.00 dB
2.880000000 ms 2.880000000 ms
-10 dBm -1/0 dBm
-20 dBm -20 dBm
-30 dBm -30 dBm
-40 dBm -40 dBm
-50 dBm -5/0 dBm
-0t ke alliy o dB.|.. by e
-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.402 GHz 1.0 ms/ CF 2.441 GHz 1.0 ms/
High Channel
Offs 0.50 dB RBW 1 MHz
Att 20dB VBW 3 MHz D2[1] 0.01 dB
Ref 10.50 dBm SWT 10ms 3.760000000 ms
M1[1] -4.18 dBm|
1Pk 960.000000000 ps
Max | © @Bt DI D2 D1[1] 0.00 dB
b.880¢00000 s
-10 dBfn
20 dsr
-30 dBfn
40 dBn
50 d5|.. WJ
W puffpgd )
-70 dBm
-80 dBm
CF 2.48 GHz 1.0 ms/
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Data Packet: 2DH5

Low Channel Middle Channel
Offs 0.50 dB RBW 1 MHz Offs 0.50 dB RBW 1 MHz
Att 20dB VBW 3 MHz D2[1] 0.00 dB Att 20dB VBW 3 MHz D2[1] 0.01 dB
Ref 10.50 dBm SWT 10ms 3.760000000 ms Ref 10.50 dBm SWT 10ms 3.720000000 ms
M1[1] -3.06 dBm| M1[1] -3.76 dBm|
1Pk |y 560.000000000 s 1Pk s 1.240000000 ms
Max | © dgm br—D DAL1L 0.22.9B Max |0 4Bm PI— DF__D1[1] 0.25 dB
h K et o 4 4
2.880000000 ms 2.840000000 ms
-10|dBm -10 dBm
-20|dBm -20 dBm
-30|dBm -30 dBm
-40|dBm -40 dBm
-50(dBm -50 dBm
e . i Méi'w s i
-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.402 GHz 1.0 ms/ CF 2.441 GHz 1.0 ms/
High Channel
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz D2[1] 0.00 dB
Ref 10.50 dBm SWT 10ms 3.760000000 ms
M1[1] -4.14 dBm|
1Pk 1.360000000 ms
Max DT 2 D1[1] 0.22 dB
3 £ 2.88000d000 ms
Wt W
-70 dBm
-80 dBm
CF 2.48 GHz 1.0 ms/

Waltek Testing Group Co., Ltd.
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Modulation: 8DPSK
Data Packet: 3DH5
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Low Channel Middle Channel
Offs 0.50 dB RBW 1 MHz Offs 0.50 dB RBW 1 MHz
Att 20dB VBW 3 MHz D2[1] -0.03 dB Att 20dB VBW 3 MHz D2[1] 0.00 dB
Ref 10.50 dBm SWT 10ms 3.740000000 ms Ref 10.50 dBm SWT 10ms 3.760000000 ms
Lﬂ M1[1] -3.05 dBm| M1[1] -3.79 dBm|
1Pk | 3.220000000 ms k| . 680.000000000 s
max (B v R D2unsgpinnnis QT B Max | © 950 " DT | DZo o RALLL el
~ 2.880000000 m$ A f 2.880000000 ms
-10 dBm -10 ¢Bm
-20 dBm 20 Br|n
-30 dBm -30 ¢Bm
-40 dBm -40 dBm
-50 dBm -50 dBm
-60 dBm Uy il 9 WBT. il g
-70 dBm -70 dBm
-80 dBm -80 dBm
CF 2.402 GHz 1.0 ms/ CF 2.441 GHz 1.0 ms/
High Channel
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz D2[1] 0.00 dB
Ref 10.50 dBm SWT 10ms 3.760000000 ms
M1[1] -4.19 dBm|
1Pk 1 1.040000000 ms
Max w?dBuu 5 D D2 _Di[1] -0.02 dB|
A K 2.8800?0000 ms
10 dBrp
20 dBm
30 dBrh
40 dBrh
50 dBrh
Sl b o
-70 dBm
-80 dBm
CF 2.48 GHz 1.0 ms/
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15 Antenna Requirement

According to the FCC Part 15 Paragraph 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. This
product has an integrated antenna fulfill the requirement of this section.

Note: Please refer to EUT photos for more details.

16 RF Exposure

Note: Please refer to RF Exposure Report: WTX21D05052514W002_FCC MPE report.

17 Photographs —Test Setup and EUT Photos

Note: Please refer to appendix: Appendix-CR6252C-BK-Photos.
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