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1 Test Summary

Test Items Test Requirement Result
Conducted Emissions 15.207 N/A
15.247(d)
Radiated Spurious Emissions 15.205(a) Pass
15.209
Band edge Emissions 12;3;8 Pass
20 dB Bandwidth 15.247(a)(1) Pass
Occupied bandwidth (99%) 2.202(a) Pass
Maximum Peak Output Power 15.247(b)(1) Pass
Carrier Frequency Separation 15.247(a)(1) Pass
Number of Hopping Frequency 15.247(a)(1)(iii) Pass
Time of occupancy Dwell time 15.247(d)(1)(iii) Pass
Antenna Requirement 15.203 Pass
RF Exposure 1.1307(b)(1) Pass
Remark:
Pass Test item meets the requirement
Fall Test item does not meet the requirement
N/A Test case does not apply to the test object
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3 Revision History
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Date of
Test report No. Receipt Date of Test | Date of Issue Purpose Comment | Approved
sample
WTF19F07049948W | 2019-08-20 | 2019-08-20 2019-08-20 Original - Valid
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4 General Information

Page 6 of 50

4.1 General Description of E.U.T
5 Channel 2.4GHz Micro-Receiver

Product Name
Model No. .........

Model Description

Operation Frequency ........c..........

Max. RF output power..................

Type of Modulation ........ccc........

Antenna installation .....................

PBR-5S

®
@ WALTEK

2402-2467MHz, 66 Channels in total

15.498dBm
GFSK

PCB printed antenna

Antenna Gain ......c.cocceeeeiniieeennnne, 0dBi
Technical Data.........cccceevvvveeennne. DC 4-9V
4.2 Channel List
Channel Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2402 2 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 11 2413
12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421
20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467
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http://www.waltek.com.cn




®
Reference No.: WTF19F07049948W Page 7 of 50 @ VWALTEK

4.3 Test Facility

The test facility has a test site registered with the following organizations:
® |IC — Registration No.: 21895-1

Waltek Services (Foshan) 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
IC number:21895-1, Nov. 14, 2016.

® FCC — Registration No.: 820106

Waltek Services (Foshan) 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 820106, August 16, 2018

® FCC - Designation No.: CN5034

Waltek Services (Foshan) 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. Designation No. CN5034.

® NVLAP - Lab Code: 600191-0

Waltek Services (Foshan) Co., Ltd. EMC Laboratory is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP/NIST). NVLAP Code: 600191-0.

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST,
or any agency of the Federal Government.

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 items: ---
Lab information; ---

45 Abnormalities from Standard Conditions

None.
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5 Equipment Used during Test

5.1 Equipment List
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Conducted Emissions

Item Equipment Manufacturer Model No. Serial No. Last Cal Cal Due
Date Date
1 EMI Test Receiver RS ESCI 101178 2019-01-18 |(2020-01-17
2 LISN RS ENV216 101215 2019-01-10 |[2020-01-09
3. Cable HUBER+SUHNER | CBL2-NN-3M 223NN322 2019-01-10 |[2020-01-09
4 Test Software FARATRONIC EZ-EMC EMEC-3AA - -
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMC Analyzer Agilent N9020A MY48011796 | 2019-01-26 [2020-01-25
2. |Active Loop Antenna| SCHWARZBECK | FMZB1519B 00004 2019-03-10 |2020-03-09
3, T”'O/g_\r?tgoniiba”d SCHWARZBECK | VULB9162 | 9162-117 | 2019-01-26 |2020-01-25
4, Broaf\:t’:r?ga"'om SCHWARZBECK | BBHA 9120 D 01561 2019-04-28 |2020-04-27
5. Amplifier Lunar EM LNA1G18-40 | 20160501002 | 2019-04-03 |2020-04-02
Coaxial Cable CBL3-NN-
6. (below 1GH2) H+S 1243 m 214NN320 2019-01-10 |[2020-01-09
7. Coaxial Cable | ;oo Vicorwave | CBL5-NN i 2019-01-10 |2020-01-09
(above 1GHz)
8. Test Software FARATRONIC EZ-EMC EMEC-3AA - -
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. Spectrum Analyzer Agilent N9020A MY48011796 | 2019-01-26 |2020-01-25
2. Spectrum Analyzer R&S FSP40 100501 2018-11-13 |2019-11-12
3. Vector Signal Agilent N5182A | MY50141533 | 2019-03-03 |2020-03-02
Generator
4, Analog Signal Agilent N5181A | MY48180720 | 2019-01-26 |2020-01-26
Generator
5, Environmental KSON THS-D4C-100|  5244K 2019-01-26 |2020-01-26
Chamber
6. Test Software FARATRONIC EZ-EMC EMEC-3AA - -

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




Reference No.: WTF19F07049948W Page 9 of 50 WALTEK
5.2 Measurement Uncertainty
Conducted Emission (150kHz-30MHz)
Uncertainty of x;
Input quantity X; Probability u(xs) C C('gg;')
dB distribution
function
Receiver reading V, +0.36 K=2 0.18 1 0.18
Attenuation: AMN-receiver ac +0.20 K=2 0.10 1 0.10
AMN voltage division factor Favn +0.20 K=2 0.10 1 0.10
Receiver corrections:
Sine wave voltage OV +1.0 K=2 0.50 1 0.50
Pulse amplitude response 0Vpa +0.0 0.00 1 0.00
Pulse repetition rate response OV +0.0 0.00 1 0.00
Noise floor proximity OV +0.05 0.00 1 0.00
Mismatch: AMN-receiver oM +0.7/-0.8 | U-shaped 0.53 1 0.53
AMN impedance (4 +2.6/-2.7 | Triangular 1.08 1 1.08

Note:V= Vr + ac + FAMN + OFAMN + 0Vsw + 6Vpa + 0Vpr + OVnf+ OM + 62
U(V)=2u.(V)=2.66dB

Waltek Services (Foshan) Co.,Ltd.
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Radiated Emission (30MHz-1GHz)

Uncertainty of x;
Input quantity Xi Probability u(Xx;) C C(.gé))(.)
dB distribution
function
Receiver reading V, +0.36 K=2 0.18 1 0.18
Attenuation: antenna- a +0.10 K=2 0.05 1 0.05
receiver
Antenna facotr F. +1.6 K=2 0.8 1 0.8
Receiver corrections:
Sine wave voltage OV +1.0 K=2 0.5 1 0.5
Pulse amplitude 0Vpa +0.6 Rectangular 0.35 1 0.35
response
Pulse repetition rate OV *1.5 Rectangular 0.87 1 0.87
response
Noise floor proximity OVt +0.5 K=2 0.25 1 0.25
Mismatch: antenna- &M | +0.9/-1.0 | U-shaped | 0.67 1 0.67
receiver
Antenna corrections:
AF frequency 5F. +03 | Rectangular | 0.17 1 0.17
interpolation
AF variation due to
FAR influence OFa +0.5 Rectangular 0.29 1 0.29
Directivity difference OF agir +0.0 0.00 1 0.00
Phase centre location OF apn +0.0 0.00 1 0.00
Cross-polarization OF acp +0.0 0.00 1 0.00
Balance OF apal +0.3 Rectangular 0.17 1 0.17
Site corrections:
Site imperfections OAN +4.0 Triangular 1.63 1 1.63
Separation distance od +0.3 Rectangular 0.17 1 0.17
Table height oh +0.1 K=2 0.05 1 0.05
Note: E=V, + a; + Fy +0Vgy, +0Vpa +0Vp +0Vis +OM +0F 5 +OF o +OF agir +0F apn +0F acp +0F apa +O0AyN +6d +0h
U(E)=2u.(E)=4.56dB

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



®
Reference No.: WTF19F07049948W Page 11 of 50 @ VWALTEK

Radiated Spurious Emissions (25MHz-1GHz)

Uncertainty of x;

) ili u(x; ciu(x;
R -
function
Receiver reading V, +0.4 k=2 0.20 1 0.20
Attenuation: antenna-receiver ac 0.5 k=2 0.25 1 0.25
Cable loss and correction Lac +1.6 k=2 0.80 1 0.80
Receiver corrections:
Sine wave voltage OV +0.9 k=2 0.45 1 0.45
Pulse amplitude response 0Vpa +0.6 Rectangular 0.35 1 0.35
Pulse repetition rate response OV +0.6 Rectangular 0.35 1 0.35
Noise floor proximity OV +1.0/0.0 U-shaped 0.58 1 0.58
Mismatch: antenna-receiver oM +0.9/--1.0 U-shaped 0.67 1 0.67
Site imperfections OoMD +3.0 Triangular 1.14 1 1.23
Ssgrr;t?éjﬁlbnlty of measurement &0 +0.60 k=2 0.30 1 0.30
Separation distance od +0.3 Rectangular 0.17 1 0.17
Table height oh +0.1 k=2 0.05 1 0.05
Note:E= Vi+ actlact0Vsy +0Vpa +0 Vi 6V +OM +6MD +6p+0d+0h
U(E) =2u.E)=3.80dB
Radiated Spurious Emissions (1GHz-18GHz)
Uncertainty of x;
. ili u(x Ciu(X;
| e | | o] a
function
Receiver reading V, +0.40 k=2 0.20 1 0.20
Attenuation: antenna-receiver ac +0.80 k=2 0.40 1 0.40
Cable loss and correction Lac +2.40 k=2 1.20 1 1.20
X'r';‘rl';"’z‘fg Preamplifiers - Signal 5y | +12-1.4 | U-shaped 0.92 1| 092
Mismatch:antenna-receiver OM, +1.3/-1.5 U-shaped 1.00 1 1.00
Receiver corrections:
Sine wave voltage OVisw +0.9 k=2 0.45 1 0.45
Pulse amplitude response OVpa 0.6 Rectangular 0.35 1 0.35
Pulse repetition rate response OV +0.6 Rectangular 0.35 1 0.35
Noise floor proximity OV +1.0/0.0 U-shaped 0.58 1 0.58
Site imperfections dSvswr +3.0 Triangular 1.22 1 1.22
Effect of setup table material OANT +1.0 Rectangular 0.58 1 0.58
Esgrr;)t?(;fbnlty of measurement &p +0.60 k=2 0.30 1 0.30

Note: E= Vi + actLactOMps+OM,c+0 Ve, +0Vpa +0V, +0 Vs +0Svswr +OANT +6p
U(E) =2uyE)=4.97dB
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6 Mode of operation
6.1 Declaration of the manufacturer

6.1.1 Band usage

The system utilises the 2.4 GHz ISM band. The data are transmitted in time slices using the frequency-
hopping process. The length of a time slice is 10 ms (transmitting 4 ms, quiet 6 ms). The transceiver IC
employed (CC2500) supports 256 channels, of which 240 are used in the system (channel spacing
333251.9531 Hz).

6.1.2 Frequency-hopping process

The hopping sequence is 640 hops long and utilises 68 of the 204 channels which are available. In order to
minimise the probability of collisions the hops are distributed within the band in accordance with a pseudo-
random algorithm (Park-Miller-Carta-PRNG) which is additional controlled by a routine which ensures that
one physical channel can be used only one time every 100ms. The seed for the PRNG is a random number
which is generated in the transmitter, and a connection ID. The transmitter manages the connection ID for
each model, and it changes every time a binding or importing process occurs. The synchronisation between
transmitter and receiver is done by slowing down the hopping speed of the receiver.

As stated above one physical channel can be used repeating only after 10 hops which is 100ms. So in that
way the maximum usage of a channel one time in 100ms.

The hopping sequence is stored in the FLASH as a complex data structure; it is renewed after every binding
process and after each change of model in the transmitter. A dedicated FLASH page of at least 4 KB is used
for this.

6.1.3 Listen before Talk

For adaptive systems the ETSI norm EN 300328 V1.8.1 dictates that an occupied channel must not be used
again without consideration. The norm expects that transmission on a channel does not occur until a certain
minimum period of reception has elapsed on that channel, and transmission only occurs if the channel is
found to be ‘not in use’ (“Listen before Talk”). However, the norm allows fast switching between adaptive and
non-adaptive behaviour.

The following solution is implemented in the Core system:
® after a change of frequency the system ‘listens in’ to the channel for a minimum period of 1 ms.

® if the channel is found to be occupied (RSSI > -72 dbm), then the subsequent transmission takes place at
the reduced power of 28 mW, and the system adheres to the norm for non-adaptive systems (Medium
Utilisation factor < 10%). The reduced transmission power of 28 mW is produced from the max. burst
duration of about 3.5 ms with a frame length of 63 bytes.

@ if the channel is free, transmission occurs at full transmitter power (100 mW), and the system adheres to
the norm for adaptive systems.

® transmitted power is never reduced on the organisation channels (also permissible for non- adaptive
systems).

Waltek Services (Foshan) Co.,Ltd.
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6.1.4 Listen before Talk

® Tthe transmitter plays the active role; it defines the hopping sequence and the timing.

® \Where necessary, the receivers respond in the same time slice.

® In every frame the transmitter conveys the current index in the hopping sequence, and the receiver which
is to answer in this time slice.

6.1.5 Behaviour in the case of loss of reception

If a device receives no valid frames in 30 sequential time slices, it is considered to be ‘unconnected’. The
transmitter maintains its normal function, and the hopping sequence continues unchanged. The receiver
leaves the hopping sequence and continues to receive on the organisation channels alone. This reception
frequency is maintained constant for a fairly long time, and the next organisation channel is only selected
after this period. Receivers with two RF branches receive on two organisation channels, but offset. If a
correct frame is received, the device switches back to the ‘connected’ state.

6.2 Protocol limited duty cycle

As declared of the manufacturer in clause 4.2.1.1 on one channel the EUT only transmits 4 ms in 100 ms, so
the duty cycle is 0.04. According to ANSI C63.10 clause 7.5 the duty cycle correction factor results from the
following formula:

6 (dB)=20log(A)
0 is the duty cycle correction factor (dB)
A is the duty cycle (dimensionless)
For this matter the duty cycle correction factor is:

6=20l0og(0.04)= -27.96 dB-> -28 dB correction

Waltek Services (Foshan) Co.,Ltd.
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7 Radiated Spurious Emissions

Test Requirement......................  FCC CFRA47 Part 15 Subpart C 15.247
Test Method .........cc.ccceevceeee. s ANSI C63.10:2013
Test Result.....cc....ceevecvvveeeeee.... PASS
Measurement Distance............. 3m
Limit..
Frequency Field Strength- Field Strength Limit at 3m Measurement Dist
(MH2) uV/m D'S(trf,‘lr)‘ce uv/m dBuUV/m
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log?4°FkH2) 4 80
0.490 ~ 1.705 24000/F(kHz) 30 100 * 24000/F(kHz) 20log®4?%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..........ccceeeeeeeeenenenn. . 23.5°C
Humidity ..o . 50.8% RH
Atmospheric Pressure............... . 101.2kPa

EUT Operation:

The test was performed in Transmitting mode, the worst test data (GFSK modulation) were shown in the
report.

Waltek Services (Foshan) 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°

>

Turn Table

0.8m

< ---

“ pectrum AMP ombining
System Analyzer Network

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

>

<4---

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

System Analyzer Network
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

®
@ WALTEK

7§

1.5m

]
E Turn Table
|
]
\ 4

AAAA

Absorbers

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed

IF Bandwidth

Video Bandwidth
Resolution Bandwidth

Above 1GHz

Sweep Speed
Detector

Resolution Bandwidth
Video Bandwidth
Detector

Resolution Bandwidth
Video Bandwidth

Waltek Services (Foshan) Co.,Ltd.
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Auto

10kHz
10kHz
10kHz

Auto
PK
1MHz
3MHz
Ave.
1MHz
10Hz

pectrum
ANa e

30MHz ~ 1GHz
Sweep Speed
Detector

Resolution Bandwidth
Video Bandwidth

ompining
Network

Auto
PK
100kHz
300kHz
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7.4 Test Procedure
1) The EUT is placed on a turntable, which is 0.8m(Below 1G) 1.5m(above 1G)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 Z position. So the data shown was the Z position only.

7.5 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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7.6 Summary of Test Results
Test Frequency: 9 kHz~30 MHz

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

Test Frequency: 30MHz ~ 18GHz

Page 18 of 50

GFSK_Low Channel

®
@ WALTEK

) Turn RX Antenna FCC Part 15.247
Frequency Ei(;illi\;egr Detector table Heiaht| Polar Corrected A(\:rﬁgl?tﬁtgg Limit Marain
(MH2) | (4B vjm) | PR/QP/AVG) Ar(l%le ( n?) (H) Factor (dB) | ‘(4g1v/m) @Buvim) | o dg)
36.00 5.96 QP 192 11 H 13.06 19.02 40 -20.98
36.00 10.15 QP 186 1.2 \% 15.21 25.36 40 -14.64
4789.38 77.44 PK 235 1.7 H -6.76 70.68 74 -3.32
4789.38 72.21 PK 155 11 \% -2.91 69.30 74 -4.70
7198.13 70.31 PK 184 13 H -1.49 68.82 74 -5.18
7198.13 57.23 PK 189 1.3 \% 3.51 60.74 74 -13.26
9606.88 56.89 PK 146 11 H 3.94 60.83 74 -13.17
9606.88 48.17 PK 216 1.7 \% 7.18 55.35 74 -18.65
12015.63 | 50.84 PK 282 1.9 H 9.30 60.14 74 -13.86
12015.63 | 48.77 PK 159 1.8 \% 9.38 58.15 74 -15.85
AV = Peak +20Logo(duty cycle) =PK+(-28) [refer to section 6.2 for more detail]
RX Duty cycle Calculated FCC Part 15.247
Fr((amezr;cy (dBTJ|\<//m) Agt;g?a Factor AV Limit -
HV) (dB) (dBuV/m) | (dBpv/m) | Margin (@B)
4789.38 70.68 H -28 42.68 54 -11.32
4789.38 69.30 \% -28 41.30 54 -12.70
7198.13 68.82 H -28 40.82 54 -13.18
7198.13 60.74 \% -28 32.74 54 -21.26
9606.88 60.83 H -28 32.83 54 -21.17
9606.88 55.35 \% -28 27.35 54 -26.65
12015.63 60.14 H -28 32.14 54 -21.86
12015.63 58.15 \% -28 30.15 54 -23.85

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




Reference No.: WTF19F07049948W

Page 19 of 50

GFSK_Middle Channel
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. Turn RX Antenna FCC Part 15.247
Frequency I;i;%'i\;g Detector table Heiaht | Polar Corrected A(\:rﬁgl?tﬁtgg Limit Marain
(MH2) | (iBvjm) | (PK/QPIAVG) Arzg)le (n?) (HIV) Factor (dB) g1 \/m) @Bpvim) | ( dg)
77.59 13.97 QP 253 15 H 9.44 2341 40 -16.59
77.59 12.26 QP 273 1.4 \% 9.71 21.97 40 -18.03
4877.50 77.23 PK 182 13 H -6.51 70.72 74 -3.28
4877.50 71.17 PK 177 1.4 \% -2.63 68.54 74 -5.46
7315.63 71.99 PK 145 15 H -1.16 70.83 74 -3.17
7315.63 57.34 PK 251 1.6 \% 3.84 61.18 74 -12.82
9724.38 66.34 PK 198 1.2 H 4.26 70.60 74 -3.40
9724.38 49.72 PK 277 1.9 \% 5.72 55.44 74 -18.56
11810.00 48.42 PK 280 1.7 H 9.30 57.72 74 -16.28
11810.00 48.78 PK 149 1.4 \% 8.63 57.41 74 -16.59
AV = Peak +20Logo(duty cycle) =PK+(-28) [refer to section 6.2 for more detail]
Frequency PK RX PAntenna Duty cycle Calculated _FC_?C Part 15.247
(MH2) (dBuV/m) olar Factor AV Limit Mardin (dB
(HIV) (dB) (dBuV/m) | (dBuV/m) gin (dB)
4877.50 70.72 H -28 42.72 54 -11.28
4877.50 68.54 \% -28 40.54 54 -13.46
7315.63 70.83 H -28 42.83 54 -11.17
7315.63 61.18 \% -28 33.18 54 -20.82
9724.38 70.60 H -28 42.60 54 -11.40
9724.38 55.44 \% -28 27.44 54 -26.56
11810.00 57.72 H -28 29.72 54 -24.28
11810.00 57.41 \% -28 29.41 54 -24.59
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GFSK_High Channel

RX Antenna FCC Part 15.247
Frequency Receiyer Detector Turn . Corrected Corrgcted . .
(MHz) Reading (PK/QP/AVG) 'Iableo Height | Polar ..o (gB) Amplitude|  Limit Margin
(dBuVv/m) Angle (°)| (m) | (HIV) (dBpV/m) | (dBpV/m) | (dB)
130.84 10.61 QP 276 1.2 H 10.30 20.91 435 -22.59
130.84 10.06 QP 217 1.2 \% 11.32 21.38 435 -22.12
4936.25 74.54 PK 174 1.5 H -6.35 68.19 74 -5.81
4936.25 72.83 PK 218 1.3 \% -2.36 70.47 74 -3.53
7403.75 71.46 PK 281 1.4 H -0.90 70.56 74 -3.44
7403.75 66.64 PK 207 1.6 \% 4.10 70.74 74 -3.26
9871.25 66.31 PK 109 1.5 H 4.68 70.99 74 -3.01
9871.25 55.02 PK 138 1.6 \% 5.98 61.00 74 -13.00
11692.50 | 47.92 PK 181 1.1 H 9.28 57.20 74 -16.80
11692.50 | 48.36 PK 265 1.1 \% 9.39 57.75 74 -16.25
AV = Peak +20Logo(duty cycle) =PK+(-28) [refer to section 6.2 for more detail]
Frequency PK RX PAntenna Duty cycle Calculated _FC_?C Part 15.247
(MH2) (dBuV/m) olar Factor AV Limit Mardin (dB
(HIV) (dB) (dBuV/m) | (dBuV/m) gin (dB)
4936.25 68.19 H -28 40.19 54 -13.81
4936.25 70.47 \% -28 42.47 54 -11.53
7403.75 70.56 H -28 42.56 54 -11.44
7403.75 70.74 \% -28 42.74 54 -11.26
9871.25 70.99 H -28 42.99 54 -11.01
9871.25 61.00 \% -28 33.00 54 -21.00
11692.50 57.20 H -28 29.20 54 -24.80
11692.50 57.75 \% -28 29.75 54 -24.25

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 ...................  FCC CFR47 Part 15 Subpart C 15.247(d)
Test Method ...............ccceeeeeee...t. KDB 558074 DO1, Section 13
Test Mode.........ccccevvveeevnnneee. s Transmitting

8.1 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, Sweep = auto

Detector function = peak, Trace = max hold

8.2 Test Setup

00 ] O

Spectrum Analyzer EUT

8.3 Limits

According to 815.247(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)).
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8.4 Test Result
GFSK Transmitting Band edge-left side

Agilent Spectrum Analyzer, - Swept SA

- [T R ey e e | B ALIGN AUTO 05:14:54 AM Aug 19, 2019
Marker 4 2.323986750000 GHz Avg Type: Log-Pwr

PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr4 2.323 987 GHz
-44.787 dBm

Stop 2.41200 GHz
Sweep 10.1 ms (8001 pts)

MKR MODE TRC SCL = hd FUNCTION FUNCTION WIDTH FUMCTION VaLUE
(@ N [1f]  2402004GHz| 14586dBm [ [ 0000 |
P N [1[f]  239000000GHz| 49362dBm| [ [ |
[N [1[f[]  240000000GHz|  30836dBm[ | [ ]
[N | 2,323 967 GHz
T

=
&

2
-
1

GFSK Hopping Band edge-left side

Agilent Spectrum Analyzer, - Swept SA
SuIHiEACE B B ALIGNAUTO 05:13:51AM Aug 19, 2019

Display Line -5.24 dBm . Avg Type: Log-Pwr
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB

Mkr1 2.412 000 GHz
14.768 dBm

Stop 2.41200 GHz
Sweep 10.1 ms (8001 pts)

MKR MODE TRC SCL. ® s FUNCTION FUNCTION WADTH FUNCTION VALLE

W N [1[f|  2412000GHz|  14766dBm| |

Pl N [1[f|  239000000GHz|  45308dBm| | |
[ N 2.400 000 00 GHz
[ N | 2,336 992 GHz

=
S0UDNRNLEW
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GFSK Transmitting Band edge-right side

Agilent Spectrum Analyzer, - Swept SA

SngHiERCE EEE——] : ALIGNAUTO 05:17:114M

Display Line -4.38 dBm . Avg Type: Log-Pwr
PNO: Fast () TrigiFree Run Avg|Held:>100/100
B -
IFGain:Low Atten: 40 dB

Mkr1 2.467 656 25 GHz
Egngdiv Ref 30.00 dBm 15.616 dBm

Stop 2.50000 GHz
Sweep 4.80 ms (3001 pts)

FUNCTION FUMNCTION WADTH FUMCTION WALUE
e
e

[1]f] 2,500 000 00 GHz $0521dBm| [
L f 2.493 656 25 GHz 42760dBm| [ |
- @ 0

Agilent Spectrum Analyzer, - Swept SA
R B R oo ol | Bl : ALIGNAUTO

Marker 4 2.473493750000 GHz . Avg Type: Log-Pwr
PNO: Fast (50 Trig: Free Run Avg|Held:>100/100

IFGain:Low Atten: 40 dB

Mkrd 2.473 493 75 GHz
E%ngdiv Ref 30.00 dBm -35.617 dBm

Stop 2.50000 GHz
Sweep 4.80 ms (3001 pts)

MER MODE TRC SCL. " hs
1 INEEEEE 2.461 987 50 GHz 1559dBm| [ ]
2 INEEREA 2.483 500 00 GHz 49803dBm| [ [
[1]f] 2,500 000 00 GHz 46480dBm| [ [
Il 247349375 GHz 3%617dBm| [ 0000000000000
- o

FUNCTION FUNCTION WIDTH FUNCTION VALUE |

Mse [y sTaTUS
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9 20 dB Bandwidth Measurement

Test Requirement......................  FCC CFRA47 Part 15 Subpart C 15.215(c)
Test Method ............cccceeeveeee... . ANSI C63.10:2013 Clause 6.9.2
Test Mode...............ceccvvveeeee........ . Test in fixing operating frequency at low, Middle, high channel.

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 = 30kHz, VBW = 100kHz

9.2 Test Setup

Spectrum Analyzer EUT

9.3 Limits

According to 815.215(c), intentional radiators operating under the alternative provisions to the general
emission limits must be designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth
may otherwise be specified in the specific rule section under which the equipment operates, is contained
within the frequency band designated in the rule section under which the equipment is operated. The
requirement to contain the designated bandwidth of the emission within the specified frequency band
includes the effects from frequency sweeping, frequency hopping and other modulation techniques that may
be employed as well as the frequency stability of the transmitter over expected variations in temperature and
supply voltage. If a frequency stability is not specified in the regulations, it is recommended that the
fundamental emission be kept within at least the central 80% of the permitted band in order to minimize the
possibility of out-of-band operation.

The specific rule section under which the equipment operates is §15.247. According to 815.247(a)(2), for
systems using digital modulation techniques (DTS), the 6 dB bandwidth (DTS bandwidth) is specified as the

bandwidth of the emission. In this case, measuring the 20 dB bandwidth is not required.
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9.4 Test Result

®
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20dB Band edge left Band edge right

(kHz) (MHz) (MHz) (MHz) (MHz)
GFSK Low 726 2401.622 2400 2402.348 2483.5 Pass
GFSK Middle 831 2434.275 2400 2435.106 2483.5 Pass
GFSK High 813 2467.273 2400 2468.086 2483.5 Pass

Test result plot as follow:

GFSK Low Channel

Agilent Spectrum Analyzer - Swept SA
B . i o o |
Marker 3 A 726.000000 kHz

ALIGNAUTO 04:58:09 AM Aug 1
Avg Type: Log-Pwr
Avg|Hold=>1001100

PNO: Far G Trig: Free Run
IFGain:L ow Atten: 40 dB

AMKr3 726 kHz

Ref 30.00 dBm 0.041 dB

Span 3.000 MHz

Center 2.402000 GHz
Sweep 1.00 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz

MKR| MODE TRC| SCL. FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 III-II___
[ N [1]f] | &mM7BWM[ | ]
II___

[
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GFSK Middle Channel

Agilent Spectrum Analyzer - Swept SA

s 5 : ALIGHALTO
Marker 3 A 831.000000 kHz _ Avg Type: Log-Pwr
PNO: Far (o Trig:Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

1LO gBde Ref 30.00 dBm

Span 3.000 MHz
Sweep 1.00 ms (1001 pts)

MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION WaLUE
N [1[f] 2. 434 666 GHz 15. 159 2= e
[ N [1[F] 2.434 275 GHz =T Y
A e31kHz[(A) o798 [ T ]
__—_

Agilent Spectrum Analyzer - Swept SA
SoieHE e R e E ALIGNAUTO 05:01:56 AM Aug 19, 2019

o RL

Marker 3 A 813.000000 kHz i Avg Type: Log-Pwr
PNO: Far (0 Trig:Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB

1LO gdB!dw Ref 30.00 dBm

Span 3.000 MHz
Sweep 1.00 ms (1001 pts)

MKF\ MODE TRC SCL) FUMCTION FUNCTION WIDTH FUNCTION WALUE
II 2467 845 GHz 15. 461 dBm

]
4980d8Bm| [ ]
A 813kHz[(A)
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10 Occupied Bandwidth Measurement

Test Requirement .....................  FCC CFR47 Part 15 Subpart C 2.202(a), KDB 558074 D01, section 5.2
Test Method .............c.cceeceeee.... . ANSI C63.10, clause 6.9
Test Mode.............ceecvveeeeeeeee.. s Test in fixing operating frequency at low, Middle, high channel.

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

. ', ', o

Spectrum Analyzer EUT

10.3 Limits

According to section 5.2 of KDB Publication 558074, document D01, the 99 % occupied bandwidth is
necessary for setting the proper reference level and input attenuation.

According to RSS-Gen, section 6.7, the occupied bandwidth or the “99% emission bandwidth” has to be
reported for all equipment in addition to the specified bandwidth required in RSS-247.

Although there is no limit specified, the occupied bandwidth has to be recorded and reported.
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10.4 Test Result
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Modulation Test Channel 99% Occu;zlizdz)Bandwidth Result
GFSK Low 817.64 Pass
GFSK Middle 829.12 Pass
GFSK High 820.38 Pass

Test result plot as follow:

GFSK Low Channel

Agienl Specirum Anakeer - Oozopied BW
¥

Center Freg 2.402000000 GHz

Ref 30.00 dBm

Cccupied Bandwidth

817.64 kHz
Transmit Freq Errar =6, 255 kKHz
x dB Bandwidth 92.68 kHz

Canter Frag 2 453000900 Gz

i Vg Frad Fun Ayg|Hald= 1010
A Gaind orw

Rittas 40 dB

#VBW 100 kHz

Tolal Power 11.8 dBm

DBW Power 89,00 %%
x dB -20.00 dB

K 5TaTUS

T e 12 g 2, 201
Radiz Sid; Mons

Radis Davies: ETS

Span 1 MHz
Sweep 4.13)
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GFSK Middle Channel

Agienl Specirum Anakeer - Oozopied BW
HL "

Center Freq 2434650000 GHz

SFCalndow

Ref 30.00 dBm

Res BW 30 kHz

Occupied Bandwidth
829.12 kHz
3.149 kHz
80,80 kHz

Transmit Fregq Error
¥ dB Bandwidth

Canter Frag 2 A34BS000 Gz

Trig: Fraw Run Ayg|Hald= 1010

Rittas 40 dB

#VBW 100 kHz
Tolal Power 12.9 dBm

DBW Power 89,00 %%
x dB -20.00 dB

T 725 a2, 201
Radiz Sid; Mons

Radis Davies: ETS

GFSK High Channel

Agitent Specirum Anakpeer - Oecupied BW

HL
VEW 100,00 kHz

L
A Gaind o

Ref 30.00 dBm

Canter
Res BW

Occupied Bandwidth
820.38 kHz
=2,153 kHz
80.15 kHz

Transmit Freg Error
¥ dB Bandwidth

Canter Frag 3 SETRAS000 G
Trig: Fraa Run Ayg|Hald= 10010
Phmar 40 dB

#VBW 100 kHz
Tolal Power 13.4 dBm

DBW Power 09,00 %
x dB -20.00 dB

T4 44 B B 12, 2019
Radic Std; Mene
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11 Maximum Peak Output Power

Test Requirement .......ccccceeeevenns  FCC CFRA47 Part 15 Subpart C 15.247(b)
Test Method ............................. : KDB 558074 D01, Clause 7.8
Test Mode....ooovvveeiiiiiieeiee . Test in fixing frequency transmitting mode.

11.1 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 = 3MHz. VBW = 3MHz. 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

Spectrum Analyzer EUT

11.3 Limits

As specified in section 15.247(b)(3) of 47 CFR Part 15, for systems using digital modulation (DTS), the
maximum peak conducted output power of the intentional radiator shall not exceed 1 Watt (30 dBm).

This limit is based on the use of antennas with directional gains that do not exceed 6 dBi. If transmitting
antennas of directional gain greater than 6 dBi are used, the conducted output power from the intentional
radiator shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

11.4 Test Result

Modulation Test Channel Conducte?dCB);Jnt)put Power Limit (dBm) Margin
GFSK Low 15.498 30 -14.522
GFSK Middle 15.146 30 -14.854
GFSK High 15.462 30 -14.538
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Test result plot as follow:
GFSK Low Channel

dgitent Spectrum Anakyser - Swept Sk
HL ¥
Aug Tyee: Log-Par

Trig: Fraa Fun Aug[Haldz 105300

IF Garin:Law A &3 4B

Ref 20,00 dBm

Center 2402000 GHE Span 6.000 MHz
Sweep 1.07 ms (2001 piz)

#¥Res BW 3.0 MHz WVEBW 3.0 MHz

) STATUS

GFSK Middle Channel

Agienl Specirum Anakbpeer - Swepl Sk
Hvg Tyes LagPar
Trig: Fraa Rus Axg|Hald= 103500

PHO: Famd (o)
A 80 4B

IFGarin:Law

Ref 30,00 dBm

Span 6.000 MHz
Sweep 1.0F ms (2001 pis|

Center 2434606 GHz
wRes BW 3.0 MHz

WYEW 3.0 MHz
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GFSK High Channel

Mgienl Specirum Anabgeer - Swepl Sk

arker 1 2467584250000 GHz : g Tyew LogPar
Marker 1 2467584250000 G PN ) Trig: Fras Run AsglHald= 1056980
IF Gaia:Law v 80 dB

Ref 30,00 dBm

Centfer 2467584 GHz Span 6.000 MHz
WRes BW 3.0 MHz WVEW 3.0 MHz Sweep 1.07 ms (E001 pis)
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12 Carrier Frequency Separation

Test Requirement ..........cccceeneee. © FCC CFR47 Part 15 Subpart C 15.247(a)
Test Method ..., : ANSI C63.10:2013, Clause 7.8
Test Mode....ooovvveeiiiiiieeiee : Test in hopping transmitting operating mode.

12.1 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 , Span = 3.0MHz. 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

. ', ', o

Spectrum Analyzer EUT

12.3 Limits

As specified in section 15.247(a) of 47 CFR Part 15, for frequency hopping systems the carrier frequency
separation shall not be less than 25 KHz or 20 dB bandwidth of the hopping channel, whichever is greater.
For frequency hopping systems operating in the 2400-2483.5 MHz band the carrier frequency separation
shall be 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided
the systems operate with an output power no greater than 125 mWw.

12.4 Test Result

Modulation Test Channel Separation (MHz) Result
GFSK Low 1.000 Pass
GFSK Middle 1.000 Pass
GFSK High 1.001 Pass
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Test result plot as follow:
GFSK Low Channel

Agilent Spectrum Analyzer - Swept SA

S0a ac ALIGIATO

01:43:06 &M Aug 21, 2019

]
Marker 1 2.401993250000 GHz i Avg Type: Log-Pwr
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1LO dBidiv_ Ref 30.00 dBm
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N 1] F | 2. 401 993 25 GHz 16. 930 dBm
[ A1 ] (A}  1.00025MHz](Al
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I
1.000 25 MHz 00138 [ ]
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GFSK Middle Channel

Agllem Spectrum lnnlyler Swept SA

SOi . e | : ALIGHALTO

05:29:28 AM Aug 18, 2019

Marker 24 1 000500000 MHz _ Avg Type: Log-Pwr
PNO: Far (o Trig:Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB

1LO gBde Ref 30.00 dBm

Span 2.000 MHz
Sweep 2.13 ms (8001 pts)
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GFSK High Channel
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HL g = T,
M cer 1 2465976250000 GHz Ayg Tyes Log-Par
ok LT PHO: bar o T Frae Run Aug|Haldz= 103900
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625 OHz |
125 MHz |5
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13 Number of Hopping Frequency

Test Requirement ..........cccceeneee. © FCC CFR47 Part 15 Subpart C 15.247(a)
Test Method ..., : ANSI C63.10:2013, Clause 7.8
Test Mode....ooovvveeiiiiiieeiee : Test in hopping transmitting operating mode.

13.1 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 = 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 = 2.483GHz. Sweep=auto.

13.2 Test Setup

Spectrum Analyzer EUT

13.3 Limits
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
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13.4 Test Result
66 Channels in total GFSK

Agilent Spectrum Analyzer, - Swept SA
R U B Rr s oo oo | BEE : ALIGNAUTO

Marker 1 2.402014437500 GHz . Avg Type: Log-Pwr
PNO: Fast () TrigiFree Run Avg|Held:>100/100
B -
IFGain:Low Atten: 40 dB
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Ref 30.00 dBm 14.609 dBm

’1 Al
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N [1]7] 2.402 014 GHz 146098 | I |
2 E Al 64,963 MHz| (A 10668/ [ ]
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14 Time of occupancy (Dwell Time)

Test Requirement ..........ccceeenneee. . FCC CFRA47 Part 15 Subpart C 15.247(a)
Test Method ......cccccevvvvievieee : ANSI C63.10:2013, Clause 7.8
Test Mode....uvevveeeeiiiiiieeeeee e, . 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 = 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).

14.2 Test Setup

. ', ', o

Spectrum Analyzer EUT

14.3 Limits

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.
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14.4 Test Result

As declared in §15.247(a)(iii) the observation period should 0.4 s multiplied by the number of hopping
channels. So in this case the observation period is

t=0.4s*65=26s

Agilent Spectrum Analyzer - Swept SA

SoQEkATE EE B ALIGH AUTO 113253 P Aug 20, 2019
Avg Type: Log-Pwr

PNO: Fast -#— Trig:Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 8.49 B
Ref 30.00 dBm

4 AEE
IR
LML

(A AT
B RN AR BRI
TN LR AL

1 ILALLN, i LAl

Center 2.434650000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 26.40 s (8001 pts)

STATUS

MSG

Chart of number of bursts in 26s

Agilent Spectrum Analyzer - Swept SA

R : ALIGH ALTO

Marker 2 A 3.24773 ms L Avg Type: Log-Pwr
PHO: Fast -+— Trig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 8.49 dB
E%gsfdiv Ref 30.00 dBm

Center 2.434650000 GHz
Res BW 1.0 MHz #V/BW 3.0 MHz Sweep 20.27 ms (8001 pts)

STATUS
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Chart of burst length in 20ms (trigger offset-0.5ms)
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Number of hops in 26s Burst length in 20 ms Time of occupancy

65 3.248ms 211.12ms

*Remark: Time of occupancy = (Number of hops) x (Burst length)

Agilent Spectrum Analyzer - Swept SA

. : ALIGH AUTO
Avg Type: Log-Pwr

PNO: Fast -#— 1rig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 8.49 B
Ref 30.00 dBm

Center 2.434650000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.3 ms (8001 pts)

MSG EESTATUS

Chart of burst length in 100ms (trigger offset-0.5ms)

*In 100 ms the EUT does not transmit again as shown above
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15 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 manufacture 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 Subpart C 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 Integrated Antenna, the gain is 0dBi meets the requirements of FCC Subpart C 15.203.

ANT
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16 FCC ID: 2ASCM-PBR-05S RF Exposure

Test Requirement : FCC Part 1.1307

Test Method : FCC Part2.1093 & KDB 447498 D01 General RF Exposure
Guidance v06

16.1 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.

16.2 The procedures /limit

(A) Limits for Occupational / Controlled Exposure

Frequency Range Electric Field Magnetic Field Power Densigy (S) A\;g?ﬂilr;go'rri;ne
(MH2z) Strength (E) (V/m) | Strength (H) (A/m) (mW/ cm®) (m,inutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842 / f 489/ 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

Averaging Time

Frequency Range Electric Field Magnetic Field Power Density (S) |E|2 |H|2 orS
(MH2) Strength (E) (V/m) | Strength (H) (A/m) (mw/ sz) (rr;inutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (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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16.3 MPE Calculation Method

P xG

74><7r><f32

S_

Page 43 of 50

S = power density (in appropriate units, e.g. mwW/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)

®
@ WALTEK

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

Antenna Gain Max. Peak Output Peak Output Power Density Limit of Power
(numeric) Power (dBm) Power (mW) (mW/cm2) Density (mW/cm?2)
1 15.498 35.47 0.007060111 1
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17 Photographs Test Setup

17.1 Photographs - Radiated Emission Test Setup
30MHz-1GHz

1 BR !.l.%ri W~
- ulagnmrr

Above 1GHz
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18 Photographs - Constructional Details

18.1 EUT - External View
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18.2 EUT - Internal View
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