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4  General Information

Product Name:

Model No.:

Model Difference:

Bluetooth Version:

Operation Frequency:

Type of Modulation:

The lowest oscillator:

Antenna Gain:

Antenna installation:

4.2

Details of E.U.T.

Technical Data:

4.3 Channel List

General Description of E.U.T.

Sound Hub Pro

AT1028

N/A

V4.2

2402-2480MHz, 79(EDR)/40(BLE) Channels in total
GFSK, Pi/4ADQPSK, 8DPSK

26MHz

0 dBi

PCB printed antenna

DC 3.6V/4.2V, 2200mAh by batteries

BLE mode
Channel | Frequency | Channel Frequency | Channel | Frequency | Channel | Frequency

No. (MHz) No. (MHz) No. (MHz) No. (MHz)
0 2402 1 2404 2 2406 3 2408
4 2410 5 2412 6 2414 7 2416
8 2418 9 2420 10 2422 11 2424
12 2426 13 2428 14 2430 15 2432
16 2434 17 2436 18 2438 19 2440
20 2442 21 2444 22 2446 23 2448
24 2450 25 2452 26 2454 27 2456
28 2458 29 2460 30 2462 31 2464
32 2466 33 2468 34 2470 35 2472
36 2474 37 2476 38 2478 39 2480

44 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.

Table 1 Tests Carried Out Under FCC part 15.247

Test mode

Low channel Middle channel High channel

Transmitting

2402MHz 2440MHz 2480MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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45 Test Facility

The test facility has a test site registered with the following organizations:
. IC — Registration No.: 7760A-1

Waltek Services(Shenzhen) 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-1, October 15, 2015.

. FCC Test Site 1#- Registration No.: 880581

Waltek Services(Shenzhen) 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 880581, April 29, 2014.

. FCC Test Site 2#— Registration No.: 328995

Waltek Services(Shenzhen) 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 328995, December 3, 2014.

Waltek Services (Shenzhen) Co.,Ltd.
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5

5.1 Equipments List
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Equipment Used during Test

Conducted Emissions Test Site 1#

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 Sep.15,2015 | Sep.14,2016
2. LISN R&S ENV216 101215 Sep.15,2015 | Sep.14,2016
3. Cable Top TYPE16(3.5M) - Sep.15,2015 | Sep.14,2016
Conducted Emissions Test Site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 Sep.15,2015 | Sep.14,2016
2. LISN SCHWARZBECK | NSLK 8128 8128-289 Sep.15,2015 | Sep.14,2016
3. Limiter York MTS-IMP-136 26182);001' Sep.15,2015 | Sep.14,2016
4 Cable LARGE RF300 - Sep.15,2015 | Sep.14,2016
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
EMC Analyzer Agilent E7405A MY45114943| Sep.15,2015 | Sep.14,2016
2 Active Loop Antenna Beijing Dazhi ZN30900A - Sep.15,2015 | Sep.14,2016
3 T”'Oiri;andaba”d SCHWARZBECK | VULB9163 336 Apr.19,2016 | Apr.18,2017
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - Sep.15,2016 | Sep.14,2016
5 Broag;}?::ga"'om SCHWARZBECK | BBHA 9120 D 667 Apr.19,2016 | Apr.18,2017
6 Broag;ﬁ::gaHom SCHWARZBECK | BBHA 9170 335 Apr.19,2016 | Apr.18,2017
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Mar.17,2016 | Mar.16,2017
Coaxial Cable
8 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.10,2016 | Apr.09,2017
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 Sep.15,2015 | Sep.14,2016
2 Tr"oirﬁ;%andaba”d SCHWARZBECK | VULB9160 | 9160-3325 | Sep.152015 | Sep.14,2016
Compliance
3 Amplifier pirection PAP-0203 22024 Sep.15,2015 | Sep.14,2016
systems inc
4 Cable HUBER+SUHNER CBL2 525178 Sep.15,2015 | Sep.14,2016

Waltek Services (Shenzhen) Co.,Ltd.
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RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943| Sep.15,2015 | Sep.14,2016
(9k~26.5GHz)
Spectrum Analyzer
2. R&S FSL6 100959 Sep.15,2015 | Sep.14,2016
(9k-6GHz)
Signal Analyzer
3. Agilent N9O10A  |MY50520207| Sep.15,2015 | Sep.14,2016
(9k~26.5GHz)
5.2 Measurement Uncertainty

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

RF Power Density +2.2dB

Radiated Spurious Emissions test

+ 5.03 dB (Bilog antenna 30M~1000MHz)

+ 4.74 dB (Horn antenna 1000M~25000MHz)

Conducted Spurious Emissions test

* 3.64 dB (AC mains 150KHz~30MHz)

5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS16S0757177-1E Page 9 of 41

6 Test Summary

(Exposure of Humans to RF Fields)

1.1307(b)(1)

Test Items Test Requirement Result
Radiated Emissions 1:28322; C
Conducted Emissions 15.207(a) C
Bandwidth 15.247(a)(2) C
Maximum Peak Output Power 15.247(b)(3),(4) C
Power Spectral Density 15.247(e) C
Band Edge 15.247(d) C
Antenna Requirement 15.203 C
Maximum Permissible Exposure c

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

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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2.1

2.2
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Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:
Class/Severity:

Limit:

Detector:

E.U.T. Operation

Operating Environment :

Temperature:
Humidity:
Atmospheric Pressure:

EUT Operation :;

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10:2013&ANSI C63.4:2014
PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz
56 dBpV between 0.5MHz & 5MHz

60 dBpV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth)

255°C
51 % RH
101.2kPa

The test was performed in transmitting mode, the test data were shown in the report.

EUT Setup
The conducted emission tests were performed using the setup accordance with the ANSI C63.10:2013.
0.4m
D L P e L ->|
o EUT Receiver — PC System
’ 1 [ 1 A_
0.8m :
0.8m
~¥
LISN 2
] [ - Y
1
:50Q Terminator =

2.3 Measurement Description

Waltek Services (Shenzhen) Co.,Ltd.

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.

http://www.waltek.com.cn
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2.4 Conducted Emission Test Result

Page 11 of 41

Live line:
0.0 dBuV
rill
&0
50
" | B i i |
; D 1 Do ;
) | | . il |
L R RREREE Rt B U 7 4 - - e -- ! TH R T PR REEEEE. boee -
AVIRVRAS | Nl AT | )
Y : d D f A ; pea
2 ’\WWWJWJM .......... A1 G o A
5 Lo SURYRLEE l X UJWNMWMW ! ,“J AYG
10 | 'Wﬂﬁl AT
0.0 | Do i
0.150 0.5 L] J0.0 MHz
Freq. Reading | Factor | Result | Limit [Margin
No- | MHz) | (@Buv) | (dB) | (@Buv) | dBuv |(dB) |Detector| Remak
1 0.1660| 3431 | 1028 | 4450 | 6515 |-2056] QP
2 01660 1950 | 1028 | 2987 | 5515 |-2528| AVG
3 03700 2075 | 1028 | 3103 | 5850 | 27.47| QP
4 03700] 1765 | 1028 | 27.93 | 4850 |-2057| AVG
5 04220 2879 | 1027 | 3906 | 5741 |-1835] QP
6 04220 2509 | 1027 | 3536 | 4741|1205 AVG
7 12700] 2799 | 1041 | 3840 | 56.00 |-17.60] QP
8 12700] 2199 | 1041 | 3240 | 46.00 |-13.60] AVG
9 21140| 26562 | 1047 | 3609 | 5600 |-1991] QP
10 21140| 1796 | 1047 | 2843 | 4600 |-1757| AVG
T 290420 2495 | 1050 | 3545 | 56.00 |-2055] QP
12 20420 1324 | 1050 | 2374 | 46.00 |-22.26] AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0757177-1E

Neutral line:

Page 12 of 41

7o

60

a0

40

30

20

10

a0

0.0

1} dBu¥

Limit-
AVG:

05

peak

AYGC

0150 B J0.0 MHz
Vo | oty | caes ] aa | e | iy a9 oo |
1 01660 3447 10.28 44 75 65.15 |-2040, QP
2 0.1660| 1944 10.28 2972 5515 | -2543| AVG
3 04260 29.89 10.26 4015 57.33 |-17.18| QP
4 04260 27.33 10.26 37.59 4733 | 974 | AVG
5 11100 27.92 10.40 38.32 56.00 | -17.68| QP
] 11100 16.05 10.40 26.45 46.00 | -19.55] AVG
7 12700 26.99 10.41 37.40 56.00 [-18.60, QP
8 12700 19.23 10.41 29.64 46.00 |-16.36| AVG
9 2.5540| 24.06 10.48 34.54 56.00 | -21.46| QP
10 25540 12.30 10.48 2278 46.00 |-23.22| AVG
11 37780 2461 10.51 3512 56.00 |-20.88| QP
12 37780 17.82 10.51 28.33 46.00 |-17.67| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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7 Radiated Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.209 & 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05 & ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uV/m Distance uv/m dBuV/m
(m)
0.009 ~0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400/F(kHz)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log(?4000F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®® + 40
30 ~ 88 100 3 100 20l0g(1%)
88 ~ 216 150 3 150 20log(1%0
216 ~ 960 200 3 200 20log?%0
Above 960 500 3 500 20log®%®

7.1 EUT Operation

Operating Environment:

Temperature: 25.5°C
Humidity: 51 % RH
Atmospheric Pressure: 1016 mbar
EUT Operation:

The test was performed in transmitting mode, the test data were shown in the report.

Waltek Services (Shenzhen) Co.,Ltd.
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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 C63.10: 2013.
The test setup for emission measurement below 30MHz.

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

PC Spectrum AMP Combining
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°

Turn Table

PC Spectrum AMP [ | Combining
System Analyzer Network

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

Anechoic 3m Chamber

Antenna Elevation Varies From 1to4 m
Turn Table From 0° to 360°

i Turn Table
: Absorbers
v AAAA
| |
—

PC | Spectrum | AMP |4 Combining
System Analyzer Network

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed.......ccooiiiiii Auto
IF Bandwidth........c.cccoveeeieiiiiiccec e, 10kHz
Video Bandwidth...........c..cccoviiiiiiiiecn, 10kHz
Resolution Bandwidth...........c.cccccoevviiieinenn 10kHz
30MHz ~ 1GHz
Sweep SPEEd......ccovvvieieieer e Auto
DeteCtOr......ccovviceece e PK
Resolution Bandwidth............ccccccoiveviiiennn, 100kHz
Video Bandwidth...........c..cccovvniiiiiiien, 300kHz
Above 1GHz
Sweep Speed........ccoviiiini Auto
DeteCtor......cccvviciece e PK
Resolution Bandwidth...........c.cccccoevviviiineennn. 1MHz
Video Bandwidth...........c..cccovviiiiiiie, 3MHz
DeteCtor......ccovviciece Ave.
Resolution Bandwidth...........c..cccccoevviviiineenen. 1MHz
Video Bandwidth...........c.cccccooivniiiic, 10Hz

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

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

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

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

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

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

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

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse

radiation emission was get at the X position. So the data shown was the X position only.
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7.5 Summary of Test Results

Test Frequency: 26MHz~ 30MHz

Page 17 of 41

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

Test Frequency: 30MHz ~ 18GHz

Turn
Frequency Receiver Detector table il Corected | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBuV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
GFSK (BLE) Low Channel
176.02 22.86 QP 268 1.2 H 10.54 33.40 43.53 -10.13
176.02 18.86 QP 344 1.9 \Y% 10.54 29.40 43.53 -14.13
4804.00 50.80 PK 16 1.1 \Y -1.06 49.74 74.00 -24.26
4804.00 41.80 Ave 16 1.1 \Y -1.06 40.74 54.00 -13.26
7206.00 52.71 PK 318 1.4 H 1.32 54.03 74.00 -19.97
7206.00 43.11 Ave 318 1.4 H 1.32 4443 54.00 -9.57
2343.52 46.52 PK 102 1.0 \Y -13.19 33.33 74.00 -40.67
2343.52 37.22 Ave 102 1.0 \Y -13.19 24.03 54.00 -29.97
2380.67 42.19 PK 138 1.7 H -13.35 28.84 74.00 -45.16
2380.67 37.37 Ave 138 1.7 H -13.35 24.02 54.00 -29.98
2491.09 43.88 PK 253 1.3 \Y% -13.08 30.80 74.00 -43.20
2491.09 37.29 Ave 253 1.3 \Y -13.08 24.21 54.00 -29.79

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0757177-1E

Page 18 of 41

Frequency Recelver Detector t-;l::I: A Corected | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBupV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK (BLE) Middle Channel

176.02 21.44 QP 137 1.1 H 10.54 31.98 43.53 -11.55
176.02 19.32 QP 187 1.7 \ 10.54 29.86 43.53 -13.67
4880.00 52.86 PK 332 1.4 \Y, -1.06 51.80 74.00 -22.20
4880.00 41.08 Ave 332 1.4 \ -1.06 40.02 54.00 -13.98
7320.00 53.72 PK 3 1.8 H 1.32 55.04 74.00 -18.96
7320.00 42.00 Ave 3 1.8 H 1.32 43.32 54.00 -10.68
2316.76 45.20 PK 278 1.6 \Y -13.19 32.01 74.00 -41.99
2316.76 37.51 Ave 278 1.6 \ -13.19 24.32 54.00 -29.68
2368.57 44.71 PK 61 1.9 H -13.35 31.36 74.00 -42.64
2368.57 38.38 Ave 61 1.9 H -13.35 25.03 54.00 -28.97
2493.27 44.18 PK 52 1.2 \ -13.08 31.10 74.00 -42.90
2493.27 37.22 Ave 52 1.2 \Y -13.08 24 .14 54.00 -29.86
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Turn
Frequency Receiver Detector table A Corrected | Corrected Limit Margin
Reading Angle Height | Polar Factor Amplitude
(MHz) (dBupV) | (PK/QP/Ave) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
GFSK (BLE) High Channel
176.02 21.14 QP 50 1.3 H 10.54 31.68 43.53 -11.85
176.02 19.24 QP 22 1.6 \ 10.54 29.78 43.53 -13.75
4960.00 54.25 PK 177 1.5 \Y, -0.23 54.02 74.00 -19.98
4960.00 43.10 Ave 177 1.5 \ -0.23 42.87 54.00 -11.13
7440.00 53.02 PK 181 1.9 H 2.79 55.81 74.00 -18.19
7440.00 40.75 Ave 181 1.9 H 2.79 43.54 54.00 -10.46
2317.71 45.34 PK 1 1.5 \Y, -13.05 32.29 74.00 -41.71
2317.71 38.68 Ave 1 1.5 \ -13.05 25.63 54.00 -28.37
2368.67 44 .37 PK 275 1.8 H -13.05 31.32 74.00 -42.68
2368.67 36.61 Ave 275 1.8 H -13.05 23.56 54.00 -30.44
2494.00 43.24 PK 316 1.4 \ -13.07 30.17 74.00 -43.83
2494.00 38.34 Ave 316 1.4 \Y, -13.07 25.27 54.00 -28.73

Test Frequency: 18GHz~25GHz

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

15.205(c).
Test Method: 558074 D01 DTS Meas Guidance v03r05
Test Mode: Transmitting

8.1 Test Produce

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

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

Detector function = peak, Trace = max hold

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot

the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.
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8.2 Test Result

Test plots
GFSK(BLE) Transmitting Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
*Att 20dB *VBW 300 kHz M2[1] -49.05 dBm
Batt Ref 10.50 dBm SWT 10ms 2.375860000 GHz
M1[1] 53.42 dBm
1PK o1 090 s 2.400000000 GHz
Max U dBmA . Tt
-10 dBm
—rodaem=—02 -19.210 dBm:
-30 dBm
-40 dBm
M2
-50 dBm Y ML
PTLWRTSN E AU PN | AR TOURRT] PUU VRN RO J\. iy “LNW
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.412 GHz

GFSK(BLE) Transmitting Band edge-right side

Offs 0.50 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M2[1] -55.55 dBm
Batt Ref 10.50 dBm SWT 5ms 2.489132000 GHz
M1[1] -56.93 dBm
1Pk D1 2.430 dBm 7y 2.483500000 GHz
Max | @ dBm
-10 dBm M
56 dB—02 _:17.570 dBni
-30 dBm ].l

-40 dBm } k
-50 dB|:||

N"*M N M1 M2
WWMJI %RAMML. Mo

A "
- Bm e

-70 dBm

-80 dBm

Start 2.47 GHz Stop 2.5 GHz
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9 Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05

9.1 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 = 300kHz

9.2 Test Result:

Operation mode 6dB Bandwidth (KHz) 99% Bandwidth(MHz)
Low channel 521.000 0.970
Middle channel 521.000 0.976
High channel 521.000 0.982

Test result plot as follows:

®

Mode: Low channel

Offs 0.50 dB * RBW 100 kHz
At 20 dB * VBW 300 kHz D1[1] 0.35 dB
Batt Ref 10.50 dBm SWT 2.5ms 521.000000000 kHz
Occ Bw  970.059880239 kHz

1PK M1[1] -5.95 dBm
May [TBTTPL 0.210 dBm 7 NQL 2.401586800 GHz
D2 -5.790 dBm/ T1[1] -15.69 dBm]

-10 dBm T T2 2.401365269 GHz

| /F T2[ -15.92 dBm
2.402335329 GHz

-20 dBm
-30 dBr|r. ,/
40 dB|J.”"“‘"/ \‘“‘-’“‘“

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 3.0 MHz
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Mode: Middle channel

®

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 0.40 dB
Ratt Ref 10.50 dBm SWT 2.5ms 521.000000000 kHz
Occ Bw  976.047904191 kHz
1Pk D1 2.550 dBm A M1[1] -3.71 dBmy
Max [0 dBMT S M 1 2.439586800 GHz
o 'y 1LH -13.19 dBm
-10 dBm = 2.439359281 GHz
| /W T2[1 -13.30 dBm
20 dBm 2.440335329 GHz
-30 dBm M
-40 dgim ‘*\%\
-50 dBm MN'AN
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz Span 3.0 MHz

Mode: High channel

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 1.16 dB
Patt Ref 10.50 dBm SWT 2.5ns 521.000000000 kHz
Occ Bw  982.035928144 kHz
1Pk D1 2.490 dBm A M1[1] -4.02 dBm
Max | © dBm > 51048 HH 1 2.479580800 GHz
o 'y 1LH -13.21 dBm
-10 dBm o 2.479353293 GHz
| //w T2[1 -13.31 dBm
-20 dBm / 2.480335329 GHz
-30 dBm \M
-40 m \\W
-50 dBm ""‘**'Lq,,\
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 3.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS16S0757177-1E Page 24 of 41

10 Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05

10.1 Test Procedure

558074 D01 DTS Meas Guidance v03r05 section 9.1.1

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 = 3MHz. Sweep = auto; Detector Function = Peak,
Set the span to fully encompass the DTS bandwidth.

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

value.

10.2 Test Result

Maximum Peak Output Power (dBm)

Low channel Middle channel High channel

1.49 3.54 3.49
Limit : 1W/30dBm

Test mode: Low channel

Offs 0.50 dB REW 1 MHz
Att 20dB VBW 3 MHz M1[1] 1.49 dBm
Ref 10.50 dBm SWT 2.5ms 2.401694600 GHz

‘ M1
1P r
Max 0 dBm — ——]

L ™~
o .

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 3.0 MHz
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Test mode :Middle channel
Offs 0.50 dB RBW 1 MHz
Att 20 dB VBW 3 MHz M1[1] 3.54 dBm
Ref 10.50 dBm SWT 2.5ms 2.439724600 GHz

i

. 4

1Pk 0 dBm ] T

Max
/—mﬁgm \\

| .
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz Span 3.0 MHz

Test mode: High channel

Offs 0.50 dB REW 1 MHz
Att 20dB VBW 3 MHz M1[1] 3.49 dBm
Ref 10.50 dBm SWT 2.5ms 2.479694600 GHz

ML

A

1Pk 0 dBm e = —

Max
/—&’Uﬁm \"‘u\

20 dBr|r. \\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 3.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS16S0757177-1E Page 26 of 41

11 Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: 558074 D01 DTS Meas Guidance v03r05
11.1 Test Procedure

558074 D01 DTS Meas Guidance v03r05 section 10.2

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 = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). 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.
11.2 Test Result

Power Spectral Density
Low channel Middle channel High channel

-9.44 -6.83 -6.68
Limit : 8dBm per 3kHz

Test mode: Low channel

®

Offs 0.50 dB RBW 3 kHz

Att 20 dB VBW 10 kHz M1[1] ~9.44 dBm

Ref 10.50 dBm SWT 330ms 2.401880200 GHz
1Pk
Max 0 dBm

M1
-10 dBm Y
20 dBm r l

3048 4] [
w dB,:,, il

o

CF 2.402 GHz Span 3.0 MHz
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Test mode: Middle channel

Offs 0.50 dB
“Att 20dB
Batt Ref 10.50 dBm

* RBW 3 kHz
*VBW 10 kHz
SWT 330ns

M1[1]

2.439874300 GHz

-6.83 dBm

1Pk 0 dBm

Max

-10 dBm

M1

-20 dBm

-30 dBm

-40 dBm

-50 dB

=

Yoy, |

-80 dBm

CF 2.44 GHz

Span 3.0 MHz

Offs 0.50 dB
“Att 20dB
Batt Ref 10.50 dBm

Test mode: High channel

* RBW 3 kHz
*VBW 10 kHz
SWT 330ns

M1[1]

2.479874300 GHz

-6.68 dBm

1Pk 0 dBm

Max

-10 dBm

M1

L

-20 dBm

-30 dBm

-40 dBm i

,

-50 dBm l,

-60 m

-70 dBm

L.

-80 dBm

CF 2.48 GHz

Span 3.0 MHz
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12 Antenna Requirement

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.
This requirement does not apply to carrier current devices or to devices operated under the provisions
of §15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device.

Result:

The EUT has one PCB printed antenna, the gain is 0dBi. meets the requirements of FCC 15.203.
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13 RF Exposure

Test Requirement: FCC Part 1.1307
Evaluation Method: FCC Part 2.1091 & KDB 447498 D01 General RF Exposure Guidance v06

13.1 Requirements

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.

13.2 The procedures / limit

(A) Limits for Occupational / Controlled Exposure
Magnetic Field

Averaging Time

Frequency Range Electric Field Power Density (S)

(MHz) Strength (E) (V/m) Stre(/rl%:‘)(H) (MW/ cm?) “?sz’ilr:-lulig;)s
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ 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

Frequency Range Electric Field Power Density (S)

(MHz) Strength (E) (V/m) Str‘?;‘\?:)("') (MW/ cm?) 'E(E!:'lieosr)s
0.3-1.34 614 163 (100)* 30
1.34-30 824f 2,10/ (180/f)* 30
30-300 275 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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13.3 MPE Calculation Method

__PxG
4x 7 xR?

S = power density (in appropriate units, e.g. m\W/cm?)

P = output power to the antenna (in appropriate units, e.g., mW).

G = power gain of the antenna in the direction of interest relative to an isotropic radiator,
the power gain factor, is normally numeric gain.

R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

From the peak EUT RF output power, the minimum mobile separation distance, R=20cm, as well as the

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

Gain Antenna Peak Output Peak Output Power Power Power
Gain Density ;
, Power (dBm) (mW) Density
(dBi) (numeric) (mW/cm2) (MW/cm2)
0.00 1.000 3.54 2.26 0.00045 1
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14 Photographs —Model AT1028 Test Setup Photos
14.1 Photograph — Conducted Emission Test Setup at Test Site 2#

14.2 Photograph — Radiated Emission
Test frequency 26MHz to 30MHz Test Site 2#
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Test frequency from 30MHz to 1GHz Test Site 2#
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Test frequency above 1GHz Test Site 1#
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15 Photographs - Constructional Details
15.1 Model AT1028 - External Photos
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15.2 Model AT1028-Internal Photos
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