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FCC TEST REPORT

FCCID : X6HC-SELF

Applicant : Alpha Comm Enterprises, Inc.

Address : 1500 Lakes Parkway, Suite B Lawrenceville, Georgia, USA

Manufacturer : SHENZHEN SAGE HUMAN ELECTRONICS CO.,LTD.

Address : Floor 3,Building A15,QingHu Industry Zone, Silicon Valley Power, Longhua

new town, Shenzhen city, China

Equipment Under Test (EUT) :

Product Name : Wireless Selfie Remote
Model No. : C-SELF
Brand Name - Quikeell
Standards : FCC Part15.247:2012
Date of Test : Dec.30, 2014
Date of Issue - Jan.06, 2015
Test Result : PASS
Remark:

* The sample described above has been tested to be in compliance with the requirements of ANSI
C63.4:2003. The test results have been reviewed and comply with the rules listed above and found to
meet their essential requirements.

The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company.

The report would be invalid without specific stamp of test institute and the signatures of compiler and
approver.

Prepared By:
Shenzhen ISOTek Standards Technical Services Co.,Ltd.
13/F, HuaFengRui Building, XinHu Rd., XiXiang, Baoc’an District,Shenzhen,China

Compiled by:

Lisa Huang/ Project Engineer
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2 Test Summary

Test Items Test Requirement Result

15.205(a)
Spurious Radiated Emissions 15.209 PASS

15.247(d)
Band edge Emissions 15.247(d) PASS
Spurious RF Conducted Emissions from 15.247(d) PASS

out of band

Duty Cycle 15.35 PASS
Conducted Emissions 15.207 PASS

_ 15.215¢
20dB Bandwidth PASS

15.247(a)(1)
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
Maximum Permissible Exposure
. 1.1307(b)(1) PASS
(Exposure of Humans to RF Fields)
Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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General Information

General Description of E.U.T.

Product N
Model No.

ame

Brand Name

Model Description

Operation Frequency

Type of Modulation

Oscillator

Antennai

nstallation

Antenna Gain

4.2 Details of E.U.T.

Technical Data

4.3 Channel List

: Wireless Selfie Remote

: C-SELF

:N/A

- N/A

: 2402MHz ~ 2480MHz, 79 channels in total, separated by 1MHz

Page 5 of 68

: GFSK, Pi/4ADQPSK, 8DPSK

: Crystal 12MHz for RF module

: PCB Printed Antenna

: 0 dBi

: Battery DC 3.70V.

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 Description of Support Units

The EUT has been tested as an independent unit.

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
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45 StandardsApplicablefor Testing

The customer requested FCC tests for the EUT. The standards used were FCC 15 Paragraph
15.247, Paragraph 15.205, Paragraph 15.207, Paragraph 15.31,Paragraph 15.33, Paragraph
15.35.

4.6 Test Location

All the tests were performed at:

All tests were performed by Shenzhen Academy of Metrology and Quality Inspection EMC
Laboratory (SMQ) at No.4 TongFa Road, Xili Town Nanshan District, Shenzhen, China. At
the time of testing, the following bodies accredited the Laboratory.

FCC — Registration No.: 994606

Shenzhen Academy of Metrology and Quality Inspection EMC Laboratory EMC Laboratory
(SMQ) 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 SMQ
files. Registration 994606.

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
Http://www.l SOTek.com.cn
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 101155 April. 13,2014 | April. 12,2015
2. LISN SCHWARZBECK NSLK 8128 8128-289 | April. 13,2014 | April. 12,2015
3. Cable LARGE RF300 EW02014-3 | April. 13,2014 | April. 12,2015
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMC Analyzer Agilent E7405A MY45114943 | April. 13,2014 | April. 12,2015
2. | Active Loop Antenna Beijing Dazhi ZN30900A - April. 13,2014 | April. 12,2015
3. T”'Oiig’nidaba”d SCHWARZBECK | VULB9163 336 April. 13,2014 | April. 12,2015
4, Broai;}t:g:gaHorn SCHWARZBECK | BBHA 9120 D 667 April. 13,2014 | April. 12,2015
5, Broag;g:;‘ga“"m SCHWARZBECK | BBHA 9170 399 April. 13,2014 | April. 12,2015
Broadband COMPLIANCE . .
6. Preamplifier DIRECTION PAP-1G18 2004 April. 13,2014 | April. 12,2015
7. Broadband SCHWARZBECK | BBV 9718 | 9718-148 | April. 13,2014 | April. 12,2015
Preamplifier
8. Cable Top EW02014-7 - April. 13,2014 | April. 12,2015
9 Cable Top TYPE16(13M) - April. 13,2014 | April. 12,2015
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
Bandwidth +15x10°
RF Power +1.0dB
RF Power Density +2.2dB
Temperature t1 °C
DC Source +0.05%
+5.03dB
. . (Bilog antenna 30M~1000MHz)
Radiated Emissions test + 474 dB
(Horn antenna 1000M~25000MHz)
Conducted Spurious + 0.5 dB (9KHz~1000MH2z)
Emissions test 1 1 dB(1000M~26500MHz)

53

Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
Http://www.l SOTek.com.cn
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6.1

6.2

6.3 Conducted Emission Test Result

Shenzhen ISOTek Standards Technical Services Co.,Ltd.

Conducted Emission
Test Requirement:

Test Method:

Test Result:

Frequency Range:

Class:

Limit:

Detector:

E.U.T. Operation

Operating Environment:
Temperature:25.5 °C
51 % RH
Atmospheric Pressure:
EUT Operation:

Humidity:

Page 8 of 68

FCC CFR 47 Part 15 Section 15.207

ANSI C63.4:2003

N/A

150kHz to 30MHz

Class B

66-56 dBnV between 0.15MHz & 0.5MHz

56 dBnV between 0.5MHz & 5MHz

60 dBnV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-
Peak & Average if maximised peak within 6dB of Average

Limit

The EUT uses by the DC battery ,so the EUT wasn’t tested in the report.

The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from 150kHz to 30MHz
was investigated. 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.

EUT Setup

The EUT was placed on the test table in shielding room.

I 80cm

40cm

EUT

80rm

=80cm I/U\“MI

LISN_

An initial pre-scan was performed on the live and neutral lines.
Remark: The EUT uses by the DC battery, so the EUT wasn'’t tested in the report.

Http://www.1 SOTek.com.cn
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7 Spurious Radiated Emissions

Test Requirement:

FCC CFRA47 Part 15 Section 15.209 & 15.247

Test Method: DA 00-705
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
Distance
(MHz) uv/m uVv/m dBuVv/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log 4% kH2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log4*%FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20log® + 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®®

7.1 EUT Operation :

Operating Environment:

Temperature:

25.5°C
Humidity: 51 % RH

Atmospheric Pressure:1001 mbar

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
Http://www.l SOTek.com.cn
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.4: 2003.
The test setup for emission measurement below 30MHz.

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

“ pectrum AMP ombining
System Analyzer Network

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°
> |
0.8m Turn Table

<---

1 1
——
System Analyzer Network
Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

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

0. 8m. Turn Table
Absorbers

i AAAA

ANa e

7.3 Spectrum Analyzer Setup

According to FCC Part15 Rules, the system was tested 9kHz to 25000MHz.

Below 30MHz
Sweep Speed.......ccvveiieiiiiiiii e Auto
IF Bandwidth .........cooooviiiiiiiniiiieees 10KHz
Video Bandwidth ... 10KHz
Resolution Bandwidth ............cccccceeeieinninnns 10KHz
30MHz ~ 1GHz
SWeep SPEEA........uuuiiiiiiieeeiiiieeee e Auto
IF Bandwidth ..........cccveeeiiiiiiiiiiicceeeeee, 120 KHz
Video Bandwidth ..........cccoooviiiiiiicnen, 100KHz
Quasi-Peak Adapter Bandwidth................... 120 KHz
Quasi-Peak Adapter Mode...........ccveeeennnee. Normal
Resolution Bandwidth ............ccccceeeiiiiiennnns 100KHz
Above 1GHz
Sweep Speed.......ocvveiiiiiiiiie e Auto
IF Bandwidth .........coooiviiiiiiiiiieeees 120 KHz
Video Bandwidth ... 3MHz
Quasi-Peak Adapter Bandwidth.................. 120 KHz
Quasi-Peak Adapter Mode..............ccuuveeee Normal
Resolution Bandwidth ...............ccccceeeeenn. 1MHz

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
Http://www.l SOTek.com.cn

N EetWOorkK

FCC ID: X6HC-SELF


http://www.ISOTek.com.cn

Reference No.: ISOT14120388F Page 12 of 68

7.4

7.5

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m 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.

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.

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

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
Http://www.l SOTek.com.cn
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7.6 Summary of Test Results

Test Frequency :Below 30MHz

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

Test Frequency : 30MHz ~ 1000MHz

Remark: the EUT was pretested at the high, middle and low channel, and the worse case was the

middle Channel, so the data show was the middle channel only.
Antenna polarization: Vertical

1000 dBuY/m

Limik: —_—
80
FiL

1 S S S S AU SRR SR S

40
a0
20
10
0.0 : : : : : : : .
J0.000 40 &0 G0 /0 €0 200 400 500 GO0 700 10000 MHz
Freq. Reading | Factor Result Limit [Margin
No- | MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (aB) | "= | Feme
1 301054 49.21 -18.38 30.83 40.00 917 QP
2 37.0248| 4652 -20.36 26.16 40.00 |-13.84] QP
3 92.7871| 4477 -24.32 2045 4350 |-23.05] QP
4 191.7450| 5221 -23.29 28.92 4350 |-1458| QP
5 2713246 RL.06 -20.76 34.30 46.00 |-11.70] QP
[ 7687481 41.87 -5.04 3383 4600 |-1217 QP
Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Antenna polarization: Horizontal

Page 14 of 68

1000 dEuY/m

| Larmil: —
. s — -
0 ; —

40
20
20
10 | |
0.0 ; ; ; L
0000 4 50 60 70 60 200 400 500 GO0 700 10000 MHz
Freq. Reading | Factor Result Limit |Margin| p | memark
No- | MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (g8) | P=Er| R
1 871117 4119 -2567 1552 4000 |-24.48) QP
2 169.5990( 4350 -21.20 2230 4350 |-21.200 QP
3 197.8928( 50.19 -23.69 26.50 43.50 |-17.00) QP
4 2713246 5433 -20.68 33.65 46.00 |-12.35) QP
5 5432742 4235 -13.29 29.06 46.00 |-16.94| QP
G 768.7481| 36.73 -7.90 2883 46.00 |-1717| QP

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
Http://www.l SOTek.com.cn
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Test Frequency: 1GHz ~ 18GHz

All the modulation modes were tested, the data of the worst mode (GFSK) were recorded in the
following pages.

AV = Peak +20Log;o(duty cycle) =PK+(-9)=PK-9 [refer to section 9 for more detail]

Test mode: transmitting at lower channel

Antenna polarization: Vertical

969  diu¥/m
: ! : ' Limit: p—

7

67

7 | :

:

31 : : : : :

1000.0000 270000 440000 G100.00 780000  9500.00 1120000 12900.00 1460000  16I00.0012000.00HHz

Freq. Reading | Factor Result Limit  |Margin| oo | Remark
No- | MHz2)  |@Buvim)| (d@B) |(dBuVim) |(@Buvim)| (@B | | T
1 2402.000| 8222 -15.59 BE.63 7400 | -7.37 | peak
2 4804.000| 48.11 -11.97 36.14 7400 |[-37.88| peak
3 8871.000| 5226 -6.58 4568 7400 |-28.32| peak
4 12186.000( 5456 -4.39 5017 74.00 |-23.83| peak
A 15416.000( 5596 -2.94 53.02 74.00 |-20.98| peak
G 16912.000( 53.44 0.18 5362 74.00 |-20.38| peak
Remark: the marker 1 is the fundamental.
Freq. Duty Factor Result Limit Margin

No. (MH2) (dB) (dBuv/im) | (dBuV/m) (dB) Detector Remark
2 4804.000 -9 27.14 54.00 -26.86 AV
3 8871.000 -9 36.68 54.00 -17.32 AV
4 12186.000 -9 41.17 54.00 -12.83 AV
5 15416.000 -9 44.02 54.00 -9.98 AV
6 16912.000 -9 44.62 54.00 -9.38 AV

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
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Antenna polarization: Horizontal

Page 16 of 68

969  diuV/m
: Limik: —
77
67
% : : : : :
7
.7 T | B
17
T 0 0 0 0 0
| - o
10000000 2700.00 440000 E100.00 Fe00.00 950000 1120000 1290000 1460000 16300.0012000.00HHz
Freq. Reading | Factor Result Limit  (Margin| b | memark
No. (MHz) (dBuVi/m)| (dB) |(dBu¥/m) |(dBuV/m}| (dB) = =
1 2402000 77.33 -15.69 61.74 74.00 |-12.25] peak
2 4804.000) 38.57 -11.97 26.60 74.00 |-47.40| peak
3 9534000 4959 BT 4382 74.00 |-30.18| peak
4 10469.000( 4968 -4.26 4542 74.00 |-28.58| peak
5 14073.000( 4980 -0.46 4934 74.00 |-24.65| peak
G 17643.000( 4871 3.20 51.91 74.00 |-22.09] peak
Remark:the marker 1 is the fundamental.
Freq. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuv/im) | (dBuVv/m) (dB) Detector Remark
2 4804.000 -9 17.6 54.00 -36.4 AV
3 9534.000 -9 34.82 54.00 -19.18 AV
4 10469.000 -9 36.42 54.00 -17.58 AV
5 14073.000 -9 40.34 54.00 -13.66 AV
6 17643.000 -9 42.91 54.00 -11.09 AV
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Test mode: transmitting at middle channel

Antenna polarization: Vertical

959 diuW/m
: : ! ' Limit: —
77 i i i i
6 : : i :
3 | | | | |
¥ i |
17 : : i L
r
21 ; ; : ; ;
1000.0000 270000  4400.00  G100.00 780000 9500000  11200.00 12900.00 1460000  16300.0012000.00MHz
Freq. Reading | Factor Result Limit  |Margin| poeo | Remark
Noo | MHz)  |(@Buvim)| (@B) |(dBuVim)|(dBuvim)| (@B) | | T
1 2441.000| 7865 -15.70 62.95 T74.00 |[-11.05| peak
2 4882000 3995 -11.92 28.03 7400 |-4597| peak
3 10877.000( 4925 -3.58 45 67 T74.00 |-28.33| peak
4 12849.000( 5416 -4.11 50.05 T74.00 |-23.95| peak
5 14226 .000( 51.97 -0.01 51.96 T74.00 |-22.04| peak
6 15280.000( 5334 -2.35 50.99 T74.00 |-23.01| peak
Remark:the marker 1 is the fundamental.
Freq. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuv/im) | (dBuV/m) (dB) Detector Remark
2 4882.000 -9 19.03 54.00 -34.97 AV
3 10877.000 -9 36.67 54.00 -17.33 AV
4 12849.000 -9 41.05 54.00 -12.95 AV
5 14226.000 -9 42.96 54.00 -11.04 AV
6 15280.000 -9 41.99 54.00 -12.01 AV

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
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Antenna polarization: Horizontal

969  diuY/m

Limil: —_—

T7

57
37

T

3.1 i i i i i
1000.0000 2700.00 4400.00 6100.00 FR00.00 9500.00 1120000 1290000 1460000  1630000018000.00HMHz

No Freq. Reading | Factor Result Limit [Margin

(MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (g8 | | Feme

2441.000( 7099 -15.70 55.29 74.00 [-18.71| peak

4882.000) 39.87 -11.92 27.95 74.00 |[-46.05| peak

9942.000( 51.56 -5.17 46.39 74.00 [-27.61| peak

12832.000| 53.58 -4.16 49.42 74.00 [-2458| peak

15348.000| 54.52 -2.68 51.84 74.00 [-22.16| peak

| A ] L R =

17439.000| 49.85 2.02 51.87 74.00 [-22.13| peak

Remark:the marker 1 is the fundamental.

Freq. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuv/im) | (dBuVv/m) (dB) Detector Remark
2 4882.000 -9 18.95 54.00 | -35.05 AV
3 9942.000 -9 37.39 54.00 | -16.61 AV
4 12832.000 -9 40.42 54.00 | -13.58 AV
5 15348.000 -9 42.84 54.00 | -11.16 AV
6 17439.000 -9 42.87 54.00 | -11.13 AV
Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Test mode: transmitting at upper channel

Antenna polarization: Vertical

969 dbw/m
. Limil- p—
77
67
1 i i i : i
37
17
| ; | -
1000.0000 270000  4400.00  GI00.00 720000  9500.00 1120000 1290000 1460000  16300.0012000.00MHz
Freq. Reading | Factor Result Limit  \Margin| oo | memark
No. (MHz) {dBuVMim)| (dB} |(dBuVim) |(dBuVim)| (dB) = =
1 24800001 7V4.23 -15.68 5855 74.00 |-15.45| peak
2 4960.000| 4066 1197 28.89 74.00 |-45.11| peak
3 12169.000) 51.75 -4.39 47.36 7400 |-26.64| peak
4 15161.000) 51.28 -1.73 4955 7400 |-24.45| peak
5 15977.000) B3LT -3.66 49.91 7400 |-24.09| peak
G 17286.000] 4870 1.05 4975 7400 |-2425| peak
Remark:the marker 1 is the fundamental.
Freq. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuv/im) | (dBuVv/m) (dB) Detector Remark
2 4960.000 -9 19.89 54.00 -34.11 AV
3 12169.000 -9 38.36 54.00 -15.64 AV
4 15161.000 -9 40.55 54.00 -13.45 AV
5 15977.000 -9 40.91 54.00 -13.09 AV
6 17286.000 -9 40.75 54.00 -13.25 AV
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Antenna polarization: Horizontal

Page 20 of 68

9659  dbwWim
: Limik: —
77
67
a7
| - -
10000000 2700000 440000  GIOOOD 780000 9500000 1120000 1290000 1460000 1630000012000 00MHz
Freq. Reading | Factor Result Limit  [Margin Detectar | Remark
No- | MHz)  |(dBuvim)| (@B) |(dBuVim)|(dBuvim)| (@8 | | e
1 2480000 6925 -15.68 R3LT 74.00 |[-2043| peak
2 4960.000| 44.30 -1M.T7 3253 74.00 [-41.47| peak
3 10894.000| 5269 -3.54 49.15 74.00 |[-24.85| peak
4 12643000 &5.66 -4.76 50.90 74.00 [-23.10| peak
5 14481000 &1.67 0.53 5220 74.00 |[-21.80| peak
6 15807.000| &5.87 =374 h2.13 7400 |[-21.87| peak
Remark:the marker 1 is the fundamental.
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuv/im) | (dBuV/m) (dB) Detector Remark
2 4960.000 -9 23.53 54.00 -30.47 AV
3 10894.000 -9 40.15 54.00 -13.85 AV
4 12543.000 -9 41.90 54.00 -12.10 AV
5 14481.000 -9 43.20 54.00 -10.80 AV
6 15807.000 -9 43.13 54.00 -10.87 AV

Test Frequency :Above 18GHz
The measurements were more than 20 dB below the limit and not reported.
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8 Spurious RF Conducted Emissions from out of band

Test Requirement: FCC Part 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.

Test Mothed: DA 00-705

Test Status: TX mode

2.1 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 to span from the lowest frequency generated in the device up to and including the tenth
harmonic of the highest fundamental frequency.

3. Set RBW = 100kHz and VBW = 300kHz.Sweep =auto.

4. mark the worst point and record.

2.2 Test Result
Test Frequency: Below 30MHz

Remark: For emissions below 30MHz,no emission higher than background level, so the data does not
show in the report.

Test Frequency: 30MHz ~ 25GHz

Test result plots shown as follows:

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Modulation:GFSK

Lower Channel
R T

Mkrl 129.4 MHz
-52.34 dBm

Peak Search
Ref 10 dBm #Atten 30 dB

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 30 MHz More
#Res BW 100 kHz #VBW 100 kHz

Stop 1 GHz
Sweep 125 ms (401 pts) Lof2

Display
Mkrl 2.38 GHz

-1.702 dBm
Full Screen

Display Line
-21.70 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Start 1 GHz

SjtelopiYerzvd Preferences *
#Res BW 100 kHz #VBW 100 kHz

Sweep 3.092 s (401 pts)

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Middle Channel
= Agilent R T
Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -52.66 dBm

Peak Search

Meas Tools*

Next Peak

Next Pk Right

!

12 25

Next Pk Left

Min Search

Pk-Pk Search

TR
IIIEIEWIII
ENRHENN NN

BEEAEE

More

Start 30 MHz Stop 1 GHz 10f2

#Res BW 100 kHz #VBW 100 kHz  Sweep 125 ms (401 pts)

C:INTUIL.WMF file saved

Peak Search
Mkrl 2.44 GHz

-1.476 dBm
Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Start 1 GHz Stop 25 GHz 10f2

#Res BW 100 kHz #VBW 100 kHz Sweep 3.092 s (401 pts)

Printer Type is None

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Upper Channel
3 Agllent R T peak Search

Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -52.86 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 30 MHz Stop 1 GHz J\Ao?rze
#Res BW 100 kHz #VBW 100 kHz Sweep 125 ms (401 pts)

Display
Mkrl 2.50 GHz
-3.06 dBm

Full Screen

Display Line
-23.22 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Start 1 GHz SieJpiYelsbd Preferences *
#Res BW 100 kHz #VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Modulation: Pi/4ADQPSK

Lower Channel

= Agilent R T

Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -51.93 dBm

Peak Search

Meas Tools*

Next Peak

Next Pk Right

1

29{4250
-51.93 d

Hz

m Next Pk Left

= O
O

Min Search

Pk-Pk Search

HEES
HEEA
HEE

More

Start 30 MHz Stop 1 GHz 10f2

#Res BW 100 kHz #VBW 100 kHz Sweep 125 ms (401 pts)
C:INTUIL.WMF file saved

Display
Mkrl 2.38 GHz
-6.07 dBm
Full Screen
Display Line
-26.07 dBm
On Off

liNNNNNEEE.
o

Position *
BN

Title »

Start 1 GHz SieJwiYelsbd Preferences *
#Res BW 100 kHz #VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
Http://www.l SOTek.com.cn



http://www.ISOTek.com.cn

Reference No.: ISOT14120388F

= Agilent

Ref 10 dBm #Atten 30 dB

[\ a

I
'Mar

129

4250
'524 d »

Hz
m

L)
HEEIA

Start 30 MHz
#Res BW 100 kHz

- Agilent

Start 1 GHz
#Res BW 100 kHz

#VBW 100 kHz

#VBW 100 kHz

Page 26 of 68

Middle Channel

R T

Mkrl 129.4 MHz
-52.84 dBm

Stop 1 GHz

Sweep 125 ms (401 pts)

C:INTUIL.WMF file saved

R T

Mkrl 2.44 GHz
-4.204 dBm

Stop 25 GHz

Sweep 3.092 s (401 pts)

Peak Search

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

Peak Search

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

C:INTUL.WMF file saved
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Upper Channel

Mkrl 129.4 MHz

Ref 10 dBm -52.15 dBm

#Atten 30 dB

Peak Search

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 30 MHz
#Res BW 100 kHz

Stop 1 GHz

#VBW 100 kHz  Sweep 125 ms (401 pts)

Mkrl 2.50 GHz
#Atten 30 dB -5.551 dBm

I!m-------

-2

NI
e i A e s i

Ref 10dBm

Start 1 GHz
#Res BW 100 kHz

Stop 25 GHz

#VBW 100 kHz Sweep 3.092 s (401 pts)

More
1of2

Display

Full Screen

Display Line
-25.55 dBm

On Off

Limits*

Active Fctn
Position *
Center

Title »

Preferences *

C:INTUL.WMF file saved

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
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Modulation: 8DPSK

Lower Channel
= Agllent R T  peak Search

Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -52.29 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Start 30 MHz Stop 1 GHz 10f2

#Res BW 100 kHz #VBW 100 kHz Sweep 125 ms (401 pts)
C:INTUIL.WMF file saved

== Agilent R T  peak Search
Mkrl 2.38 GHz
-5.415 dBm
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

Start 1 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
Http://www.l SOTek.com.cn



http://www.ISOTek.com.cn

Reference No.: ISOT14120388F Page 29 of 68

Middle Channel

= Agilent R T  peak Search

Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -53.11 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 30 MHz Stop 1 GHz J\Ao?rze
#Res BW 100 kHz #VBW 100 kHz Sweep 125 ms (401 pts)

C:INTUIL.WMF file saved

- Agilent R T Display
Mkrl 2.44 GHz

-5.713 dBm
Full Screen

Display Line
-25.79 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Start 1 GHz SieJpiYelsbd Preferences *
#Res BW 100 kHz #VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Upper Channel
3 Agllent R T peak Search

Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -52.26 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 30 MHz Stop 1 GHz J\Ao?rze
#Res BW 100 kHz #VBW 100 kHz Sweep 125 ms (401 pts)

C:INTUIL.WMF file saved

== Agilent R T  peak Search
Mkrl 2.50 GHz
-7.473 dBm
Meas Tools*
Next Peak

Next Pk Right

Next Pk Left

T T —
BEEEEEEEEN -

Start 1 GHz Stop 25 GHz 1'\"0?23
#Res BW 100 kHz #VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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3 Duty Cycle

Test Requirement: FCC Part 15.35
Test Mothed: ANSI| C63.4:2003
Test Status: TX mode.

3.1 Test Procedure

1. The EUT was placed on a turntable which is 0.8m above ground plane
2. Set EUT as normal working mode
3. Set SPA center frequency = fundamental frequency, RBW = 1000 kHz, VBW = 3000 kHz, Span =0

Hz, Adjacent sweep time.

3.2 Test Result

(a) transmission period is 1.25ms

Offs 0.50 dB REW 1 MHz
Att 30 dB VBW 1 MHz D1[1] -0.28 dB
Ref 10.00 dBm SWT 2nms 1.250000000 ms
M1[1] -47.38 dBm
162.000000000
1Pk 0 dBm bs
Clrw
-10d r|n
-20d r|n
-30d r|n
-40 dBm
H L l
A Mk i i
|. b ol
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 200.0 ps/
Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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(b)Single pulse time is 0.43ms

Offs 0.50 dB RBW 1 MHz

Att 30 dB VBW 1 MHz D1[1] -0.67 dB
Ref 10.00 dBm SWT 2nms 430.000000000 ps
M1[1] -47.38 dBm

162.000000000 ps
Pk 1 g4Bm b

Clrw

-10d

-20d

-30d

—3—3—3

-40 dBm

R T Y e by
|

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 200.0 ps/

The EUT is auto. operation for transmitter, it is declared by the manufacturer as a duty cycle ratio
of less than 100%.
The EUT’s work time : T,, =pulse time=0.43 ms

The EUT’s work period :T=Ton*+Tore= transmission period =1.25 ms
The EUT’s duty cycle : D = T, /T = 0.43/1.25*100% =38.7%
Duty Cycle Correction Factor(dB)=20 * Log;o(Duty Cycle)=20* Log10(34.4% )

=-9dB

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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4 Band Edge Measurement

Test Requirement: Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply
with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)).

Test Method: DA 00-705

Limit: 40.0 dBuV/m between 30MHz & 88MHz;

43.5 dBuV/m between 88MHz & 216MHz;
46.0 dBuV/m between 216MHz & 960MHz;
54.0 dBuV/m above 960MHz.

74.0 dBuV/m for peak above 1GHz

54.0 dBuV/m for AVG above 1GHz

41 Test Procedure

1. The EUT was placed on a turntable which is 0.8m above ground plane

2. Measurement Distance is 3m

3. Detector: For Peak value:
RBW =1MHzforf =1 GHz
VBW = RBW,; Sweep = auto
Detector function = peak
Trace = max hold
For AVG value:
RBW =1MHzforf =1 GHz
VBW = 10Hz; Sweep = auto
Detector function = AVG
Trace = max hold

4.continuous transmitting

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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42 Test Result:

All the modulation modes were tested, the data of the worst mode (GFSK) were recorded in the

following pages.

Modulation: GFSK
Lower Channel — Peak, Vertical

106.0 dHu¥/m

Limil: —_—

M angin: —

86

76

115

56

46

36

2 S S S SO S A

16

.0 i 1 1 i i
20,5000 £219.75 2329.00 2338.2% 2347 .50 2356.7% 2366.00 2375.25 2384.50 239375 2403.00 HHz

Freq. Reading | Factor Result Limit  |Margin| oo | memark
No. (MHz) {dBuV/m)| (dB) [({dBuV/m) |{dBuVim)| (dB) = =
2349628 4816 -15.43 3273 74.00 |-41.27| peak
2 2400000 6869 -15.58 53.11 7400 |[-20.89| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuVv/im) (dBuVv/im) (dB) Detector Remark
1 2349.000 -9 23.73 54.00 -30.27 AV
2 2400.000 -9 44.11 54.00 -9.89 AV
Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Lower Channel — Peak, Horizontal

106.0  dBuY/m

Limil= _—
86

Tb

1]

56

46

36

26

16

.0 1 ' ' 1 '
27105000 2319.75 2329.00 2338.2% 2344 .50 235675 2366.00 2375.25 2304.50 239275 2403.000 HHz

No Freq. Reading | Factor Result Limit [Margin

Detector | Remark
(MHz)  [(dBuV/m)| (dB) |(dBuVim)|(dBuVim)| (d8) | ="

2355825 47.50 -15.45 32.05 7400 |[-41.95| peak

2 2400000 6817 -15.68 h2.59 74.00 |-21.41| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuv/im) (dBuVv/m) (dB) Detector Remark
1 2355.825 -9 23.05 54.00 -30.95 AV
2 2400.000 -9 43.59 54.00 -10.41 AV
Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
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Upper Channel — Peak, Vertical

Page 36 of 68

969  diu/m

T7

2 S S

Limik: —_—

M angin: —_—

&7

7

-3

2478.0000 246020 2482.40

2484.60

248680

2489.00

249120

2493 40 249560

2497 80 2500.00 MHz

MNa.

Freq.
(MHz)

Reading
{dBuV/m)

Factor
(dB)

Result
(dBuvim)

Limit
(dBuVim)

Margin
(dB)

Detector | Remark

2483.500

3548

-15.67

19.81

74.00

-54.19

peak

2489.726

3737

-15.67

21.70

74.00

-52.30

peak

Freq.
(MHz)

Duty Factor

(dB)

Result
(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Detector

Remark

2483.500

-9

10.81

54.00

-43.19

AV

2489.726

-9

12.7

54.00

-41.30

AV
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Upper Channel — Peak, Horizontal

99 A0 m
Limil: p—
a7 o o Lk _ Magin | —
n i H— T—
67
47
37
27
17 : :
T |
31 ; ;
2470.0000 240020 248240 240460 249680 248900  2491.20 249340 249560 249780 2500.00 MHz
Freq. Reading | Factor Result Limit  (Margin| po oo | Remark
No- | MHz)  |@Buvim)| (@B) |(dBuvim)|(dBuvim)| (dB) | P | e
1 2483500 3550 -15.67 19.83 7400 |[-54.17| peak
2 2489924 3760 -15.67 21.93 7400 |[-52.07| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuv/im) (dBuVv/m) (dB) Detector Remark
1 2483.500 -9 10.83 54.00 -43.17 AV
2 2489.924 -9 12.93 54.00 -41.07 AV
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5 20 dB Bandwidth Measurement

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Mode: Test in fixing operating frequency at low, Middle, high channel.

5.1 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 = 100kHz, VBW = 100kHz
5.2 Test Result:

Modulation Test Channel Bandwidth(MHz)
Lower 1.108
GFSK Middle 1.088
Upper 1.108
Lower 1.367
Pi/ADQPSK Middle 1.357
Upper 1.367
Lower 1.357
8DPSK Middle 1.347
Upper 1.357

Test result plot as follows:

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
Http://www.l SOTek.com.cn



http://www.ISOTek.com.cn

Reference No.: ISOT14120388F

Lower Channel

Page 39 of 68

Modulation:GFSK

Middle Channel

Upper Channel

OFfs (.50 A REMW 1 0b kHF Qs 0,50 U8 REW 100 kHz Offs 0.50 dB RBi 100 kHz
Att 304D VR LOO K Iz Mi[1] -23.44 dBm Att 30 db VB 100 kil M1|1] -22.00 dBm Att 30 dB WVENY 100 kHz ML[1] 26.71 dam|
Rel 10,00 dBm ST 2,518 2.401441000 GHz Ref 10.00 dRm SWT 7.5ms 7.41041 1000 GH7 Fief 10,00 dBm SWT 2.5 3.470431000 GHz
M2l 7.34 dim| H2[1] -1.71 dem| M211] -f6.11 dBm
1Pk | 4 e 2auznanen izl o | m2 2440830000 Ghaf gy f | 2.479830000 GHe|
Max | " Aoy D1[1] 0,73 dB] max ﬂ_—\_-\l)‘![ﬂ 010 dB] May M7 pirn -n.o1 dey
}’ \ 1.103000000 MHz f 1.036000000 Miiz| Fotton 1108000000 MHr|
<043 : o dne 4 10 d3m -
7N \ !
4 ul’ 20 dB (14 N\ 204 4
-ands L E
D1 -22.420 dim—F P 21,76 e 7 iy e y1e ny 1
/ / "y =1 2¢.110 b
ELEH i - 30 dm i 50 d3m i :
/ 4 ; | / \
W
-40 d3m 7 e — AL 4 o > 40 d3m A T
. | o | A v AN k% lvf\
o o b Y g e e
20 Ve Papp [ R R i)
=50 43w -a dbr &0 d3m
ROEEL] i 70 43m
-30 437 50 b 30 d3
CF 2.402 GHz Span 5.0 MHz|___CF 2.441 GHz Span 5.0 MHz|  CF 2.43 GHz Span 5.0 MHz
Modulation: Pi/4DQPSK
Lower Channel Middle Channel Upper Channel
alls 0,50 UB REIS 100 kHz offs 0.50 AR RRIY 101 kH7 Gffs 0.50 dB REWY 100 kHz
Att 30 006 VDWW 100 ki M1]1] -26.90 UBm AL G0 UB VB 100 kHe Mi[1] @5 74 dBm At 30 dB WEBVY 100 kHz Mi[1] 27.21 dBm
Ref 1000 cFam SWT 7.5ms 2.401301 000 GHZ Fef 10,00 dBm WT 2.5 2,440291000 GHz Rl 1000 dRm SWT 2.5M8 2.479221000 GHs
Mz[1] -5.71 dbm| HZ[1] 4,60 dEn m2[1] ~6.21 dbn
1Pk 2401930000 GHz| 1py Z.411000000 GHF|  qpg 2.173930000 GHZ|
24d3m b + 0dB=
M M D111 .79 dB] Max L3TRl| .19 dnf ey Mp DI 0.64 di
i 1.367000000 Milz Al 1.357000000 Mil=| X 1367000000 MHZ
C 13d3m 10 dE:
- 7 - =]
\ 1 / k ‘ | |
2 T RN g T 1 -20d0
bt 25 77 dBm M,t LI%I D1 24070 dom—Y QA‘ o1 2o nf T
S0 1 37 d3r 7 L -30 dgn ,P 5
./ \ ’ | ‘ ! Y
-AC o -41 ";, ] 40 4B ) \J
A RS N B AV B | A i
AR =3 el T ¥ D‘T‘ LTS AU
-6 clbim -6 d3ry -0 uu‘u
i 731 d3m 70 dE‘
50l 1 A3 20 dD‘
CF 2.407 GHz Span 5.0 MHz CF 2,441 GHz Span 5.0 MHz CF 2,48 GHz Span 5.0 MHz
Modulation: 8DPSK
Lower Channel Middle Channel Upper Channel
Gl 0.50 4B RE 100 kHz offs 050 A8 RRWY 107 kHz Qffs 0.50 A RBi 100 Kilz
At 30 dB VB 100 kHz M1[1] -27.36 dPm AL 50 UB WBAY 100 kHz M1[1] 25.17 dBm Atk 30 db WOV 100 iz M) -28.04 dRm
Ref _10.00 dBm WT 2.5ms 3.401311000 Gliz REf_10.00 dBm WT 258 2.440311000 GHz Ref_10.00 dBm SWT 2,518 3.479301000 GHz
CETS “5.71 dBm MZ[1] ~4.54 aBm CERD 5.2 dRur]
1Rk [ 2.402000000 GHe| 1py | 2.44n990ana GHr| py 2480000000 GHz
Hax || ‘ MZ Dili] 1.29 dB| Max ) (1R 0.3 df|  yae | fZ D1i1] 2.15 up}
Aoy 1357000000 MH7| N, " 1.347000000 MIIz| 1.357000000 MIig]
13 d3m |~ R 13 d3m AN Lo d . A%
234 ‘ \‘ aul ‘ i \ ‘ i \
5 . ERpE o 20 d /
b B i3 5}
D1 25,820 dE fi il o1 34,030 dom—Y i e [ Tt
33 dsT ; § %3 d3n 7 4 £ i ", ‘T\
- | Y §
-4 d3m -4 sgr 2
7 r Bt
‘ I ¥ M s Pyt p - Rz o,
o aan b [ | o
51 ‘ 53 d3ry 50
=72 di‘r 72 d3 70 J
3 rl:u" =50 Al 30d ‘
CF 2.402 GHz Span 5.0 MHz CF 2441 GHz Span 5.0 MHz CF 2.48 GHiz Span 5.0 MRz
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6 Maximum Peak Output Power

Test Requirement:
Test Method:
Test Limit:

Test mode:

6.1 Test Procedure:

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

spectrum.

FCC CFRA47 Part 15 Section 15.247

DA 00-705

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

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

Test in fixing frequency transmitting mode.

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.

6.2 Test Result:

Modulation Test Channel Output Power (dBm) Limit (dBm)
Lower -1.92 30
GFSK Middle -1.48 30
Upper -3.38 30
Lower -2.21 30
Pi/4ADQPSK Middle -2.42 30
Upper -3.75 30
Lower -2.69 30
8DPSK Middle -2.80 30
Upper -3.88 30

Test result plot as follows:
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Modulation:GFSK
Lower Channel Middle Channel o Upper Channel

COlls 0,50 (B REW 3 MHz offs 050 dR RPW 3 MHZ Offs .50 dis K 5 Ml iz
Att 30 db YOW 3 Mz Mi[1] -1.92 dBm Al 50U VB 3 MH: Mi[1] 1.48 dBm At 30dD WO 3 Mz M1 -3.38 dRan
Ref 1000 cFam SWT 7.5ms 2.4021 56000 GHZ Fef 10,00 dBm WT 2.5ME 2.440880000 GHz Ref 10.00 dBm WT 2,50 2.479868000 GHz
. M1 1Pk il 1k i
1dim x a — 3 Em
Har /’,—r— "‘—-\“ Max //—— —_\“‘-—-.. mMax - ¥
. LT ,&8"637‘- ] _Eﬂ“l -
2 21 tl:r‘ -z0 le
30 ol 21d3m =30 o
[ | !
-40 -40 || -40 uu\‘u
50 ‘ -50 | -50 ‘
-60 ‘ 60 dBnr -60 dBrm-
| | |
70 -70dl | -70 ‘
80 dB‘ 80 -80 ‘
CF 2.402 GHz Span 6.0 MHz CF 2.441 GHz Span 6.0 MHz CF 2.48 GHz Span 6.0 MHz
Modulation: Pi/4ADQPSK
Lower Channel Middle Channel Upper Channel
Offs 0.50 dB FB¥Y 3 MHz offs ron dR REW 3 MHF Lffs 0.50 dB [REW 3 MHz
ALt 30 dE YEYW 3 MHZ M1[1] ~2.21 dBm AL 30 UB WEW 3 MH mMi[1] 2.43 dBm ALt 30 dR WAV 3 MHZ Mi[L] -3.75 dBm
Rel 10,00 dEn WT 250 2.40206400Q0 GHz Fef 10,00 dBm WT 2.5mE 2.440840000 GHz Kol 10,00 dBm W2 AIE 2.4 8UNNUTUD (5HZ
1Pk |, 1 1Pk o M!l 1Pk £ ds il
e /"r_' -] o . /"ﬂ ™ Mﬂx =" [
=10 B 11 d3m -10 JEn-
- 4 T
o N [ | Sty -
30 cBr‘n 33d3m =20 \157'
40 um‘u 40 | -40 ‘
-50 ‘ -50 umlu 50 ‘
-60 ‘ -60 | c0d
-70 ‘ =70 di | 70 ‘
80 d ‘ 80 | 80 ‘
CF 2.402 GHz Span 8.0 MHz CF 2.441 GHz Span 8.0 MHz CF 2.48 GHz Span 8.0 MHz

Modulation: 8DPSK

Lower Channel o Middle Channel N Upper Channel

s 0.50 U8 REWY 3 MHe offs 050 dR RPW 3 MH7 Qlls 0,50 UB REW 3 MHz

Att 30 dB VBV 3 MHz Mmi[1] -7.09 dBm ALl 30 UE VB 3 MHe mi[1] 2.80 dBm Att 30 db VOBW 3 Miiz M1]1] -3.88 dBm
Ref 10.00 dBm WT 2.5m5 2.401220000 Gliz Fef 10,00 dBm WT 2.5mE 2.441080000 GHz Ref 1000 cFam SWT 7.5ms 2.4an032000 GHZ

x| 3 s | ¥ e !
‘ [ -_____\ L —— N Max L]

-Lyd3m ol e lj:jy R

,ﬁél/ ) I.|:'r" [ =
39 dsr 31 dir" =30

|

-40 -40 umlu -40

50 | -50 | -50

60 umlu -60 umlu -60

70 d | -70 df | 70

80 -80 -80 dBi
CF 2.402 GHz Span 8.0 MHz CF 2.441 GHz Span 8.0 MHz CF 2.48 GHz Span 8.0 MHz
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7 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit:

Test Mode:
7.1 Test Procedure:

FCC CFRA47 Part 15 Section 15.247
DA 00-705

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 = 100KHz. VBW = 100KHz , Span = 5MHz. 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.
7.2 Test Result:

Modulation Test Channel Separation (MHz)
Lower 1.008
GFSK Middle 1.008
Upper 1.008
Lower 1.008
Pi/4DQPSK Middle 1.008
Upper 1.008
Lower 1.008
8DPSK Middle 1.008
Upper 1.008
Test result plot as follows:
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Modu

lation:GFSK
Middle Channel

Upper Channel

Offs 0.50 dB RBW 100 kHz Offs 0.50 dB REW 100 kHz Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz p1[1] 0.98 dB Att 30 dB VBW 100 kHz D1[1] -0.09 dB Att 30 dB VBW 100 kHz DI[1] -0.06 dB
Ref 10.00 dBm WT 2.5ms 1.008000000 MHz Ref 10.00 dBm WT 2.5ms 1.00: 000 MHz Ref 10.00 dBm SWT 2.5ms -1. MHz
M1[1] -0.60 dBm M1[1] -1.40 dBm M1[1] -3.27 dBm)
1Pk [, M1 2.402999000 GHz 1 |, M1 D1 2.440831000 GHz| 1py | M 2.479829000 GHz]
Max /\qw\\ Max /‘4 fdv\ Max A /'u
-10 -10 10 /&J\l\ U\
! ! / | NZERN
-20 | \ -20d | / 20 ‘
=30 d | / \ -30 | / \ =30 dB / \
PV i i I W W ’ Wik M
/s, | 'wwl h ) Theze
-60 dBm -60 dBnr 60 ‘
| I |
-70d | -70d | -70 ‘
80 I -80 I 80
CF 2.4025 GHz Span 5.0 MHz CF 2.4415 GHz Span 5.0 MHz CF 2.4795 GHz Span 5.0 MHz
Modulation: Pi/4ADQPSK
Lower Channel Middle Channel Upper Channel
Offs 0.50 dB REW 100 kHz Offs 0.50 dB REW 100 kHz Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -1.32 dB Att 30 dB VBW 100 kHz D1[1] 0.01 dB Att 30 dB VBW 100 kHz D1[1] -0.16 dB
Ref 10.00 dBm WT 2.5m5 -1.008000000 MHz Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz Ref 10.00 dBm SWT 2.5ms 1. MHz
M1[1] -3.19 dBmj M1[1] -3.62 dBm) M1[1] 5.18 dBm)
1Pk 1 2.402999000 GHz| 1py . 2.441001000 GHz] 1py 2.479001000 GHz|
max |° o Max ,J\'Pk\q J\}:”\ﬁ vax |° ks oL
-10 N -10 10 iv\
| | \
-20d | / \ -20 | / \ -20 ‘ / \
-30 | ] \v‘ =30 d / \ =30 dB| ] \
-a0 ﬂw -a0 e A \ \-;;;Jj“.w \
,,;,g,w‘l‘. -50 | vve A uu\‘n Aoy
-60 -60 dBm 60
| | \
=70 dl | <70 d | -70 ‘
80 | -80 | 80
CF 2.4025 GHz Span 5.0 MHz CF 2.4415 GHz SEan 5.0 MHz CF 2.4795 GHz Span 5.0 MHz
Modulation: 8DPSK
Lower Channel Middle Channel Upper Channel
Offs 0.50 dB RBW 100 kHz Offs 0.50 dB RBW 100 kHz Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1i[1] -3.15 dBm| Att 30 dB VBW 100 kHz D1[1] -0.03 dB Att 30 dB VBW 100 kHz D1[1] -0.04 dB
Ref 10.00 dBm SWT 2.5ms. 2.402999000 GHz Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz Ref 10.00 dBm SWT 2.5ms. -1.008000000 MHz
D1[1] 1.26 dB M1[1] 3.66 dBm| M1[1] 5.25 dBm|
1Pk | o M1 1.008000000 MHz| {p N . 2440991000 GHz] 1pk | 2.479999000 GHz|
max |" DL _,-/\} max |V M ,f‘J Max oft J\;l
-10 | = -10 / V\'M /JVN\M -10 | o
20 dB‘ / \ -20 dBi / \ -20 | / \
1] L T \ NN |
-40 A -40 gt a0 - - rnd
W o "
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\ \ |
-70 ‘ -70 ‘ -70d |
80 dB‘ -80 dBl -80 |
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8 Number of Hopping Frequency

Test Requirement:

Test Method:
Test Limit:

Test Mode:

8.1 Test Procedure:

FCC CFRA47 Part 15 Section 15.247

DA 00-705

Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the
2400-2483.5 MHz band shall use at least 15 channels.

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 = 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: Centre Frequency = 2.441GHz, Span = 86MHz. Sweep=auto;

8.2 Test Result:

Total Channels are 79 Channels.

1Pk

Modulation:
GFSK Pi/4ADQPSK 8DPSK
Offs 0.50 d8 RBW 1 MHz Offs 0.50 dB RBW 1 MHz Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 1 MHz M2[1] 6.13 dBm Att 30 dB VBW 1 MHz M2[1] -5.58 dBm Att 30dB VBW 1 MHz M2[1] -5.78 dBm
Ref 10.00 dBm SWT 2.5ms 2.480140000 GHz Ref 10.00 dBm SWT 2.5ms 2.480140000 GHz Ref 10.00 dBm SWT 2.5me 2.480140000 GHz
M1[1] -5.69 dBn] M1[1] -5.10 dBm| M1[1] -5.07 dBm
2.401860000 GHz| 1pk 2.402030000 GHz| 1py 2.402090000 GHz|
098 T2 | max | O4EM M'Z Max | CHE
i

Max

i

\

\\ B u

\

I

l

i
|
|

I

CF 2.441 GHz

Span 86.0 MHz

CF 2.441 GHz Span 86.0 MHz CF 2.441 GHz Span 86.0 MHz
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9 Dwell Time

Test Requirement:
Test Method:
Test Limit:

Test Mode:

9.1 Test Procedure:

Page 45 of 68

FCC CFRA47 Part 15 Section 15.247

DA 00-705

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 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 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).

9.2 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
DH1 1600/79/2*31.6*(MkrDelta)/1000
Remark Mkr Delta is single pulse time.
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Modulation Frequency Data Packet Mkr Delta(ms) | Dwell Time(s) | Limits(s)

Lower channel 0.440 0.1408 0.400

Middle channel DH1 0.420 0.1344 0.400

Upper channel 0.440 0.1408 0.400

Lower channel 1.680 0.2688 0.400

GFSK Middle channel DH3 1.680 0.2688 0.400
Upper channel 1.700 0.2720 0.400

Lower channel 2.940 0.3136 0.400

Middle channel DH5 2.980 0.3179 0.400

Upper channel 2.940 0.3136 0.400

Lower channel 0.480 0.1536 0.400

Middle channel DH1 0.520 0.1664 0.400

Upper channel 0.480 0.1536 0.400

Lower channel 1.720 0.2752 0.400

Pi/ADQPSK Middle channel DH3 1.740 0.2784 0.400
Upper channel 1.740 0.2784 0.400

Lower channel 2.960 0.3157 0.400

Middle channel DH5 3.020 0.3221 0.400

Upper channel 3.000 0.3200 0.400

Lower channel 0.460 0.1472 0.400

Middle channel DH1 0.460 0.1472 0.400

Upper channel 0.440 0.1408 0.400

Lower channel 1.820 0.2912 0.400

8DPSK Middle channel DH3 1.760 0.2816 0.400
Upper channel 1.700 0.2720 0.400

Lower channel 3.020 0.3221 0.400

Middle channel DH5 3.020 0.3221 0.400

Upper channel 2.980 0.3179 0.400
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Modulation:GFSK
Data Packet:DH1,Lower channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.90 dB
Ref 20.00 dBm SWT 10ms 440.000000000 ps
‘ M1[1] -35.96 dBm|
4.500000000 ms
1Pk {10 gBm
View
0 dBm
tobe] | I ] e

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/

Data Packet:DH1,Middle channel

Offs 0.50 dB RBW 1 MHz

Att 40 dB VBW 3 MHz D1[1] -1.18 dB

Ref 20.00 dBm SWT 10ms 420.000000000 ps

‘ M1[1] -33.83 dBm

\}.eplv(v L0 dem 4.780000000 ms

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1.0 ms/
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Data Packet:DH1,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.35 dB
Ref 20.00 dBm SWT 10ns 440.000000000 ps
M1[1] -34.23 dBm
5.260000000 ms
1_Pk 10 dBm
View
0 dBm
rohoce e ol ko)

z
3
H
¢

-40 dBm
-50 dBm
-60 dBm
-70 dBr|n
CF 2.48 GHz 1.0 ms/
Data Packet:DH3,Lower channel
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 0.10 dB
Ref 20.00 dBm SWT 10ms 1.680000000 ms
M1[1] -34.93 dBm
4.180000000 ms
]'_Pk 10 dBm
View
h o I

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/
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Data Packet:DH3,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 0.44 dB
Ref 20.00 dBm SWT 10ms 1.680000000 ms
‘ M1[1] -35.99 dBm
4.560000000 ms
1PK 144 dpm
View
0 dBm
i A i drond
-10 dBm
-20 dBr|n
-30 dBm
M1
bgpbis) gy Sl g
-40 dBm
-50 dBm
-60 dBr|n
-70 dBm
CF 2.441 GHz 1.0 ms/
Data Packet:DH3,Upper channel
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 1.40 dB
Ref 20.00 dBm SWT 10ms 1.700000000 ms
M1[1] -35.29 dBm
4.040000000 ms
1Pk {10 dBm
View
0 dBm
. s o L b
-10 dBm
-20 dBm
-30 dBr
o
A&‘J“U‘{HJ ,LM]]"[)'DH
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1.0 ms/
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Data Packet:DH5,Lower channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.11 dB
Ref 20.00 dBm SWT 10ms 2.940000000 ms

M1[1] -35.07 dBm

1Pk 3.340000000 ms
- 10 dBm
View

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/

Data Packet:DH5,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 0.17 dB
Ref 20.00 dBm SWT 10ms 2.980000000 ms

‘ M1[1] -34.56 dBm
3.520000000 ms

1Pk

10 dB
View i

0 dBm

-10 dBm

-20 dBm

|
-30 dB|||| MW:‘ %’m

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/
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Data Packet:DH5,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 1.23 dB
Ref 20.00 dBm SWT 10ns 2.940000000 ms
M1[1] -35.98 dBm
3.300000000 ms
1_Pk 10 dBm
View
0 dBm
) S,
-10 dBm
-20 dBr|n

-30 dB|||| w_,«%l EW

-40 dBm
-50 dBm
-60 dBm
-70 dBr|n
CF 2.48 GHz 1.0 ms/
Modulation: Pi/4DQPSK
Data Packet:DH1,Lower channel
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz Di[1] -0.59 dB
Ref 20.00 dBm SWT 10ns 480.000000000 ps
M1[1] -34.64 dBm
1Pk [ 14 4gm 4.940000000 ms
View
0 dBm
r—ﬁn— T,

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/
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Data Packet:DH1,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.45 dB
Ref 20.00 dBm SWT 10ms 520.000000000 ps
‘ M1[1] -36.14 dBm
5.820000000
1PK 144 dpm ms
View
0 dBm
™ I
[ N
-40 dBm
-50 dBm
-60 dBr|n
-70 dBm
CF 2.441 GHz 1.0 ms/
Data Packet:DH1,Upper channel
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] _2.07 dB
Ref 20.00 dBm SWT 10ms 480.000000000 ps
M1[1] -35.64 dBm
4.600000000
1Pk 10 dBm e
View
0 dBm
,—r— [ | e [-wrm —
-10d T
-20d r|n
-30 dBm I
il ooy W"W A gt
-40 dB.|..
-50 dB.|..
-60 dBr|n
-70 dBr‘n
CF 2.48 GHz 1.0 ms/
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Data Packet:DH3,Lower channel

Offs 0.50 dB RBW 1 MHz
Att 40dB VBW 3 MHz D1[1] 2.35 dB
Ref 20.00 dBm SWT 10ns 1.720000000 ms
M1[1] -35.89 dBm
4.340000000 ms
1_Pk 10 dBm
View
0 dBm
-10 dBm
-20 dBm

-30 dBI|W Mml LW M"UW

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/

Data Packet:DH3,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 1.45 dB
Ref 20.00 dBm SWT 10mms 1.740000000 ms
M1[1] -35.73 dBm

4.080000000 ms
1_Pk 10 dBm
View

0 dBm

-10 dBm

-20d r|n

o i T ol

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/
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Data Packet:DH3,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40dB VBW 3 MHz D1[1] -3.34 dB
Ref 20.00 dBm SWT 10ms 1.740000000 ms

M1[1] -34.67 dBm

1Pk 4.580000000 ms
- 10 dBm
View

0 dBm

- |——». [ et —

-10 dBm

-20 dBm

-30 dBm ML

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/

Data Packet:DH5,Lower channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.45 dB
Ref 20.00 dBm SWT 10ms 2.960000000 ms

‘ M1[1] -35.23 dBm
5.440000000 ms

1Pk

10 dB
View i

OdBm‘

-10 dBm

-20 dBm

-30 dBm T

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/
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Data Packet:DH5,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40dB VBW 3 MHz D1[1] -1.72 dB
Ref 20.00 dBm SWT 10ms 3.020000000 ms

M1[1] -34.18 dBm

2.960000000 ms
1_Pk 10 dBm
View

0 dBm

-10 dBm

-20 dBm

-30 dBm

-
S

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/

Data Packet:DH5,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -1.36 dB
Ref 20.00 dBm SWT 10ms 3.000000000 ms

M1[1] -35.34 dBm

1Pk 4.040000000 ms
- 10 dBm
View

0 dBm

-10 dBm

-40 dBm

-30 dBm T

i

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/
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Modulation: 8DPSK
Data Packet:DH1,Lower channel

Offs 0.50 dB RBW 1 MHz

Att 40dB VBW 3 MHz D1[1] 0.61 dB

Ref 20.00 dBm SWT 10ms 460.000000000 ps
M1[1] -35.11 dBm

1Pk 10 dBm

5.460000000 ms

View

0 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/

Data Packet:DH1,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40dB VBW 3 MHz D1[1] -0.70 dB
Ref 20.00 dBm SWT 10ms 460.000000000 ps
| M1[1] -34.10 dBm
5.120000000 ms
]'_Pk 10 dBm
View
r/« —y s

-40 dBm

&

=
£

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1.0 ms/
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Data Packet:DH1,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.35 dB
Ref 20.00 dBm SWT 10nms 440.000000000 ps
M1[1] -34.23 dBm
5.260000000 ms
1_Pk 10 dBm
View
0 dBm
ket e bl s

:
3
£
£

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/

Data Packet:DH3,Lower channel

Offs 0.50 dB RBW 1 MHz

Att 40dB VBW 3 MHz D1[1] 0.19 dB
Ref 20.00 dBm SWT 10ms 1.820000000 ms
M1[1] -35.79 dBm

1Pk 4.560000000 ms
- 10 dBm
View

0 dBm

- i —"

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/
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Data Packet:DH3,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1]
Ref 20.00 dBm SWT 10ms

0.90 dB
1.760000000 ms

M1[1]
1Pk

-35.82 dBm
5.000000000 ms

10 dB
View il

0 dBm

-10 dBm w

-20 dBm

-30 dB.|.. e w} %L‘W i

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/

Data Packet:DH3,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1]
Ref 20.00 dBm SWT 10ms

-0.93 dB
1.700000000 ms

M1[1]
1Pk

-34.31 dBm|
5.640000000 ms

10 dB
View i

0 dBm

-
iy

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/
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Data Packet:DH5,Lower channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 0.11 dB
Ref 20.00 dBm SWT 10ms 3.020000000 ms

M1[1] -36.31 dBm

3.680000000 ms
1_Pk 10 dBm
View

0 dBm

-10 dBm

-20 dBm

-30 dBm
||| W“Nl WL\W
-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/

Data Packet:DH5,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 0.74 dB
Ref 20.00 dBm SWT 10ns 3.020000000 ms

M1[1] -35.72 dBm

2.500000000 ms
1_Pk 10 dBm
View

0 dBm

-10 dBm

-20 dBm

-30 dB||n »H,[ml MN}J W

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/
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Data Packet:DH5,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40dB VBW 3 MHz D1[1] -0.74 dB
Ref 20.00 dBm SWT 10ms 2.980000000 ms

M1[1] -34.15 dBm

3.280000000 ms
1_Pk 10 dBm
View

0 dBm

s L

-10 dBm

-20 dBm

-30 dBm it
| ¥ il

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/
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10 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 a PCB printed antenna, fulfill the requirement of this section.
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11 RF Exposure

FCC Part 1.1307
The EUT work in test mode(Tx).

Test Requirement:
Test Mode:

11.1 Requiments:

Systems operating under the provisions of this section shall be operated in a manner that ensures that
the public is not exposed to radio frequency energy levels in excess limit for maximum permissible
exposure. In accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device has been

defined as a mobile device whereby a distance of 0.2 m normally can be maintained between the user

and the device.

11.2 The procedures / limit

(A) Limits for Occu

ational / Controlled Exposure

Magnetic Field

Averaging Time

ey nge_ oot | Stema 19 | "oty ) g
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / f)* 6
30-300 61.4 0.163 1.0 6

300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Magnetic Field

Averaging Time

ey g Sttty Svanan 0| "ot ey @) e
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

Note: f = frequency in MHz ; *Plane-wave equivalent power density
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11.3 MPE Calculation Method

E (VIm) =

N30 PTG
d

E = Electric field (V/m)
P = Peak RF output power (W)

G = EUT Antenna numeric gain (numeric)

E2

Power Density: Pd (W/m?) = ——

377

d = Separation distance between radiator and human body (m)
The formula can be changed to

Pd

30" P’ G

3777 d?
From the peak EUT RF output power, the minimum mobile separation distance, d=0.2m, as well as the

gain of the used antenna, the RF power density can be obtained

. Antepna Peak Output Peak Output [Power Density| Limit of Power Density
Modulation Gain Power (dBm) (mW/cm2) (mW/cm2)
(numeric) Power (mW)
GFSK 1 -1.48 0.711213514 | 0.000141488 1
Pi/ADQPSK 1 -2.21 0.601173737 | 0.000119597 1
8DPSK 1 -2.69 0.538269783 | 0.000107083 1

Shenzhen ISOTek Standards Technical Services Co.,Ltd.
Http://www.l SOTek.com.cn

FCC ID: X6HC-SELF



http://www.ISOTek.com.cn

Reference No.: ISOT14120388F Page 64 of 68

9 Photographs — Test Setup

9.1 Radiated Emissions

Below 30MHz

From 30-1000MHz
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Above 1GHz
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10 Photographs - Constructional Details

10.1 EUT - External Front View

10.2 EUT - External Rear View
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10.3 EUT - Open View

10.4 EUT = Internal Front View

N

£
3
BH
=4
E
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10.5 EUT —=Internal Rear View

End of test report

Shenzhen ISOTek Standards Technical Services Co.,Ltd. FCC ID: X6HC-SELF
Http://www.l SOTek.com.cn



http://www.ISOTek.com.cn



