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4.5. Peak Power Spectral Density

a. Limit

1. For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time interval of
continuous transmission.

2. The direct sequence operating of the hybrid system, with the frequency hopping operation turned
off, shall comply with the power density requirements of paragraph (d) of this section.

b. Test Procedure
1. Place the EUT on the table and set it in transmitting mode. Remove the antenna from the EUT
and then connect a low loss RF cable from the antenna port to the spectrum analyzer.
2. Set the spectrum analyzer as RBW = 3kHz, VBW = 10kHz, Span = 1.5xDTS BW
3. Record the max. reading.
4. Repeat the above procedure until the measurements for all frequencies are completed.

¢. Test Equipment
Same as the equipment listed in 4.2.

d. Test Setup
See 3.1

e. Test Results
Pass

f. Test Data
Please refer to the following data.

g. Test Plot See the following pages
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Frequency PPSD > PPSD Limit
Channel (MHz)  (dBBm/3KHz) (dBm/3KHz)  (dBm) Result
Low 2402 112,710 i 8.00 Pass
Mid 2440 113.230 i 8.00 Pass
High 2480 -11.275 i 8.00 Pass
CH Low

Agilent Spectrum Analyzer - Swept SA

L RF S0Q  AC SENSEINT ALIGN AUTO Fi
[Center Freq 2.402000000 GHz —— :”ﬂ"&imﬁoo T':tiﬁ ERET requency
PNO: Wid: rig: Free Run wgl|Hold: )
eitie ' petan: 30 4B CET|APPPPP

MKkr1 2.401 838 9 GHz AuteiTLne

E%gsldiv Ref 20.00 dBm -12.710 dBm
CenterFreq
100 2,402000000 GHz
0.00
StartFreq
00 ' 2401641950 GHz

200

Stop Freq

. 2.402358050 GHz|
-300

s CF Step

71.610 kHz
Auto Man
-500
i Freq Offset
0Hz
700
Center 2.4020000 GHz Span 761.1 kHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 97.48 ms (601 pts)
[MSG STATUS
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L RF S0Q  AC SENSEINT| ALIGN AUTO

C Avg Type: RMS TRACE[253:586 Frequency
’Eenter Ere| 2440000000 Gp% Trig: Free Run Avg|Hold:>100/100 0 t 1 .
IFGain:Low Atten: 30 dB erla PP PP P
Mkr1 2.439 838 § GHz AutoTune
19 dBidlv Ref 20.00 dBm -13.230 dBm
CenterFreq
e 2.440000000 GHZ,
0.00
StartFreq
00 0! 2.439641950 GHz
s Stop Freq
2.440358050 GHz
-300
ool | CF Step
71.610 kHz|
Auto Man
-50.0
800 Freq Offset|
0 Hz|
-70.0
Center 2.4400000 GHz Span 761.1 kHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 97.48 ms (601 pts)
[MSG ISTATUS

L RF S0Q  AC SENSEINT| ALIGN AUTO

C Avg Type: RMS TRACE[253:586 Frequency
’Eenter Eleqizan000ag GF!:UZ: Wide 50 174 Free Run Avg|Hold: 891100 T 1\ 1 "
IFGain:Low Atten: 30 dB erla P PR PP
Mkr1 2.479 837 7 GHZ AutoTune
19 dBidlv Ref 20.00 dBm -11.275 dBm
CenterFreq
e 2.480000000 GHz
0.00
i StartFreq
-100 Q 2.479641950 GHz
s Stop Freq
2.480358050 GHz
-300
400 | CF Step
71.610 kHz|
Auto Man
-50.0
800 Freq Offset|
0 Hz|
-70.0
Center 2.4800000 GHz Span 761.1 kHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 97.48 ms (601 pts)
[MSG ISTATUS

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com



Anbotek
Product Safety

FCC ID: 2AJXU-BSRING

Shenzhen Anbotek Compliance Laboratory Limited

Page 30 of 47 Report No.: R011609568lI

4.6. Radiated Emissions
4.6.1.1. Test Limits (< 30 MHZ)

Frequency Field Strength Measurement Distance

(MHz) (microvolts/meter)  (meter)

0.009-0.490 2400/F(kHz) 300

0.490-1.705 24000/F(kHz) 30

1.705-30.0 30 30

4.6.1.2. Test Limits (> 30 MHZ)

FIELD STRENGTH FIELD STRENGTH S15.209

of Fundamental: of Harmonics 30 - 88 MHz 40 dBuV/m
@3M

902-928 MHZ 88 -216 MHz 43.5
2.4-2.4835 GHz 216 - 960 MHz 46

94 dBuV/m @3m 54 dBuV/m @3m ABOVE 960 MHz 54dBuV/m

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

Test Equipment
Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. | Spectrum Analysis Agilent E4407B | US39390582 | Apr. 16,2016 1 Year
2. | Preamplifier Instruments —\p\e011830] 980100 | Apr. 16,2016 | 1 Year
corporation
3. | EMI Test Receiver | Rohde & Schwarz ESPI 101604 Apr. 16, 2016 1 Year
4. | DoubleRidged Instruments -\ Gy o118 | 351600 | Apr. 19,2016 | 1 Year
Horn Antenna corporation
Bilog Broadband VULB
5. Antenna Schwarzbeck VULB9163 9163-289 Apr. 19, 2016 1 Year
6. Pre-amplifier SONOMA 310N 186860 Apr. 16,2016 1 Year
EMI Test Software
7. EZ-EMC SHURPLE N/A N/A N/A N/A
8 Power Sensor DAER RPR3006W 151000218N04 Jun 30, 2016 1 Year
o | MXA Spectrum Agilent N9020A | MY51170037 | Jun 30,2016 1 Year
Analysis
10 | MXG RE Vector Agilent N5182A | MY48180656 | Jun 30,2016 1 Year
Signal Generator
11 Signal Generator Agilent E4421B | MY41000743 | Jun 30, 2016 1 Year
12 | DC Power supply v 1V-8080 YQSB0096 | Jun 30,2016 1 Year
TEMP&HUMI
13 | PROGRAMMABL Bell Group BE-(?EI;- 15 SE-0137 Mar. 16, 2016 1 Year
E CHAMBER
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4.6.2. Test Configuration:
4.6.2.1. 9k to 30MHz emissions:

Turntahle 3m

\ EUT |

Test
Fecelver

0.8m

Ground Plane Coaxal Cahle /

4.6.2.2. 30M to 1G emissions:

E* x =i
%“—3"“—'4 T

\\ FEUT Itn to 4m

Test | eee——gn
0.8m
[ ]

Feceiver
| j s
Ground Plane E Coazxial Cable

4.6.2.3. 1G to 40G emissions:

Turntable

Turntable 3m : I

\ EUT

Test
1.5m Receiver
H Ilmto 4m

ﬂ —
Ground Plane Coaxial Cable /
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4.6.3. Test Procedure

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

For above 1GHz: The EUT is placed on a turntable, which is 1.5m above the ground plane.

The turn table can rotate 360 degrees to determine the position of the maximum emission level.
The EUT is set 3 meters away from the receiving antenna which is mounted on a antenna tower.
The antenna can be moved up and down from 1 to 4 meters to find out the maximum emission
level. Both horizontal and vertical polarization of the antenna are set on test.

Measurements are made on 9KHz to 30MHz and 30MHz to 26GHz range with the transmitter
set to the lowest, middle, and highest channels.

All readings from 30MHz to 1GHz are quasi-peak values with a resolution bandwidth of

120kHz. All reading are above 1GHz, peak & average values with a resolution bandwidth of
IMHz.

The EUT is tested in 9*¥*6*6 Chamber. The device is evaluated in Xyz orientation.

The test results are listed in Section 4.6.4.

4.6.4. Test Results
PASS.
Please refer the following pages. Only the worst case (x orientation).

The test results of above 18000MHz are attenuated more than 20dB below the permissible
limits, so the results don't record in the report.
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Job No.: 0116095681 Plarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/50%RH
Test Mode: BT Mode Distance: 3m
20.0  dBuV/m
Limit- —
M argn: —_

40 I [

[
——E

; PR LB
M&MMHMMWM

|
J0.000 40 50 60 70 BO [MHz] ano 400 500 GO0 FO0O 1000.000

NG .;iiﬁ% (ggﬁ\dxifrrﬁ} (E%?rtﬁ; {d%i%f’rr:’l] (dLlBT;»tff Ov?éé;mjt Detector | "C | ooy | Remark
1 300000 4576 | 1695 | 2881 | 4000 | 1119 | peak
2 345172| 4134 | 1455 | 2679 | 4000 | -1321 | peak
3 96.0086| 4463 | 2097 | 2366 | 4350 | 1984 | peak
4 1265629] 4375 | 2260 | 2115 | 4350 | 2235 | peak
5 160.3456| 4493 | 2286 | 2207 | 4350| 2143 | peak
6 1924185 4403 | 2001 | 2312 | 4350 | 2038 | peak
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FCC ID: 2AJXU-BSRING

Job No.: 0116095681 Plarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/50%RH
Test Mode: BT Mode Distance: 3m
20.0 dBu¥/m
Limit: —_—
Margin: —_—
I
40 | |
1 [ =
[ 2 3 5 A
. MY S
hy,
0o
30000 40 50 G0 70 00 [MHz) 300 400 500 GOO 700 10D0.000
Freq. Reading | Factor | Result | Limit |Ower Limit Height | degree
e (MHz)  |(dBuv/m)| (dB/m) |(dBuv/m)|(@Buv/| (dB) |7 | em) | (degy | P
1 479939 4512 -13.67 3145 40.00 -8.55 peak
2 64.2074| 43.38 1715 | 2623 | 4000 | -13.77 | peak
3 960986 4212 -15.97 2615 4350 -17.35 peak
4 128.1129| 42.33 -17.54 2479 43.50 -18.71 peak
5 160.3456| 43.71 1786 | 2585 | 4350| -17.65 | peak
B 224 5192| 39156 -14 88 24 27 46.00 -21.73 peak
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Job No.: 0116095681 Plarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/50%RH
Note: 2402MHz Distance: 3m
106.0  dBuV/m
Limit: —_—
AVGE: —_—
56
s il 1§ F
6.0
1000.000 2000 3000 [MHz) 5000 GODO 7000 9000 9000 10000.000
Freq. Reading | Factor | Result Limit |Ower Limit Height | degree
No- | (MHz)  |(dBuV/m)| (dB/m) |(dBuVim)|(dBuv/| (dB) |P%®"| (em) | (degy | Remark
4660.501| 4355 3.05 46 60 74.00 2740 peak
2 4560.501| 33.08 3.05 36.13 54.00 -17.87 AVG
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Job No.: 0116095681 Plarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/50%RH
Note: 2402MHz Distance: 3m
1060  dBuV/m
Limit: =
FACE —
56
J L\_J« X
Lt R ‘ ||_ i
3t b ni W“Rgm_m‘—xmw
5.0
1000.000 2000 2000 {MHz) 5000 0DO 7000 £000 9000 18000.000
Freg. Reading | Factor | Result Limit |Ower Limit Height | degree
No- | (MHz) |(dBuV/m)| (dB/m) |(@Buv/m)|(dBuvs| (dB) |C%%°"| (cm) | (ceg) | REMak
4910.000| 43.02 3.49 46.51 74.00 -27.49 peak
2 4910.000| 3264 349 3613 54 00 -17 87 AVG
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Job No.: 0116095681 Plarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/50%RH
Note: 2440MHz Distance: 3m
106.0  dBuV/m
Limit: —_—
AVE: —
56 |
}(’”"“" L v_,f| 1
e it g ot LMJWVM\I!LP“W.%V“’“JWWM
6.0
1000.000 2000 2000 [MHz) 5000 G000 7000 8000 9000 18000.000
Freq. Reading Factor Result Limit |Ower Limit Height | degree
Mo (MHz)  |(dBuvim)| (dB/m) |(@Buvim)|(dBuvr| (dB) || m) | (deg) | TEma
5165.000( 42.02 3.76 4578 74.00 -28.22 peak
2 5165.000( 31.37 3.76 3513 54.00 | -18.87 AVG
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Job No.: 0116095681 Plarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V
Test item: Radiation Test Temp.(C)/Hum.(%RH):  24.4(C)/50%RH
Note: 2440MHz Distance: 3m
106.0  dBuV/m
Limit: —_—
AVGE: —_—
56
| . 1
M/.m,,-_.f-‘f"j w\"hji
e L FMV/\!\/\’LQP%‘MJWMW&M%A
6.0
1000.000 2000 3000 [MHz) 5000 €000 7000 90009000 108000.000
Freq. Reading | Factor | Result Limit |Owver Limit Height | degree
No- | MHz) |(dBuVim)| (dB/m) |(dBuVim)|(dBuv/| (dB) |°Z®| (em) | (degy | Remark
4782 500| 4196 3286 4522 74.00 2878 peak
2 4782.500| 31.87 3.26 3513 54.00 -18.87 AVG
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Job No.: 0116095681 Plarization: Horizontal
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V

Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/50%RH
Note: 2480MHz Distance: 3m

106.0 dBu¥/m

Limit: —

AVG: —

a6

ey :
JI_”__‘—\.-.—A"” lL ﬂJ
e i G B o ‘W’“’ﬂswﬂfhw _ Ry
6.0
1000.000 2000 2000 [MHz] S000 G000 7ODO 000 900 18000.000
Freq. Reading Factor Result Limit |Ower Limit Height | degree
NG (MHz)  |(dBuv/m)| (dB/m) |(dBuVim)|(dBuv/| (dB) |P%"| (em) | (degy | REMa™
5037.500| 43.76 367 | 4743 | 7400| 2657 | peak
2 5037.500| 3346 367 | 3713 | 5400| -1687 | AVG
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Job No.: 0116095681 Plarization: Vertical
Standard: (RE)FCC PART15C _3m Power Source: DC 3.7V
Test item: Radiation Test Temp.(C)/Hum.(%RH): 24.4(C)/50%RH
Note: 2480MHz Distance: 3m
106.0  dBuV/m
Limit: —_—
AVE: ===
|
56 |
7 YA 1
R — f\-ﬂ—wﬂf“rﬂf | ,J"J!LM
L\‘-\,—_M—"““""”‘Wf ; f\'m‘“ﬂ’%“-ﬂ"'mww“
6.0
1000000 2000 3000 [MHz] 5000 €000 7000 BOOOSDOO 18000.000
Freq. Reading | Factor Result Limit |Over Limit Height | degree
- (MHz)  |(dBuVim)| (dB/m) |(dBuVim)|(dBuv/| (dB) || m) | (deg) | TEMA
5165.000( 43.60 3.76 47.36 74.00 -26.64 peak
2 5165.000( 3347 376 37.23 54.00 | 1677 AVG
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5. ANTENNA APPLICATION

5.1. Antenna requirement
The EUT’S antenna is met the requirement of FCC part 15C 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. 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.

5.2. Result

The EUT’s antenna used a PCB antenna which is permanently attached, The antenna’s gain is -0.8dBi
and meets the requirement.
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6. PHOTOGRAPH

6.1 Photo of Radiation Emission Test
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APPENDIX I (EXTERNAL PHOTOS)

1. Figure
The EUT-Top View
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2. Figure
The EUT-Button View
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3. Figure

The EUT-Front Viw

4. Figure
The EUT-B_ack View
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5. Figure
The EUT-Right View
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6. Figure
The EUT-Left View
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APPENDIX II(INTERNAL PHOTOS)

1. Figure
The EUT-Inside Vie
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2. Figure
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3. Figure
The EUT-Inside View

4. Figure
Te EUT-Inside View
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