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Standard........ccccceeviiniiiiieie : FCC CFR 47 PART 15 C(15.247): 2015
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Test Item Description. ................ . LittleWing
Trade Mark .......cccoeveieiiieniieienen. : N/A
Model/ Type reference ................. : 750-905-BK-JHE
Ratings.......ccoeovvenenieinieeene : DC 3.7V by battery(600mAh)
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FCC -- TEST REPORT

Test Report No. : L CS1604050231E ~Apdl 19, 2016

Date of issue

Type / Model........c.ccccuveneennenn. : 750-905-BK-JHE

EUT oo : Little Wing

Applicant.........ccccvveieinenns . Steren ElectronicsInternational LLC
Address.......oooveeiieiiienieeenne, : 6920 Carroll RoadSan Diego, CA 92121
Telephone.........cccceevvevuveennenne. 2/

FaX..ooooooiieieeeeeee /

Manufacturer.........c.cceeueeneee. . Shenzhen Opower Development Co., Ltd
Address......cocceevieiiiiniiiieee. : 6F, I Building, ChengDexuan Science and Technology Park, The

Second Industrial City, LiSonglang Community, GongMing,
GuangMing New District, ShenZhen,China.

Telephone........cccccecveeveiennnennee. /

FaX..ooooniiicccccee, /

Factory....ccooeeeveenencineene : Shenzhen Opower Development Co., Ltd
Address......cocveveevieniiiniiienee 6F, I Building, ChengDexuan Science and Technology Park, The

: Second Industrial City, LiSonglang Community, GongMing,
GuangMing New District, ShenZhen,China.

Test Result Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

1. GENERAL INFORMATION
1.1 Description of Device (EUT)

EUT . Little Wing

Model No. . 750-905-BK-JHE

Frequency Range : 2.402-2.480GHz

Channel Number . 79 channels

Channel frequency : 2402.00-2480.00MHz (Channel Number: 79,
Channel Frequency=2402+1(K-1), K=1,2,3 ...... 79);

Channel Spacing . IMHz

Modulation Type : GFSK, m/4-DQPSK, 8-DPSK

Bluetooth Version : V2.1+EDR

Antenna Gain . Internal antenna, 0dBi (Max.)

Input Voltage : DC 3.7V by battery(600mAh)

Additional models No.

750-905-WD-JHE - -- -
Remark: PCB board, structure and internal of these model(s) are the same, So no additional
models were tested

1.2 Support equipment List

Manufacturer Description Model S Certificate
Number
Lenovo PC B470 -- DOC
AC/DC
Lenovo ADAPTER ADP-90DDB -- DOC
1.3 External I/O Cable
I/O Port Description Quantity Cable
USB 1 N/A
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

1.4 Description of Test Facility

Site Description
EMC Lab. : CNAS Registration Number. is L4595.
FCC Registration Number. is 899208.
Industry Canada Registration Number. is 9642A-1.
VCCI Registration Number. is C-4260 and R-3804.
ESMD Registration Number. is ARCB0108.
UL Registration Number. is 100571-492.
TUV SUD Registration Number. is SCN1081.
TUV RH Registration Number. is UA 50296516-001
The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4:2014 and CISPR
16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

1.5 Statement of the Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements” and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 7 of 50




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

1.6 Measurement Uncertainty

Test [tem Frequency Range Uncertainty Note
9KHz~30MHz 3.10dB (1)
30MHz~200MHz 2.96dB (1)
Radiation Uncertainty |:| 200MHz~1000MHz 3.10dB (1)
1GHz~26.5GHz 3.80dB (1)
26.5GHz~40GHz 3.90dB (1)
Conduction Uncertainty | 150kHz~30MHz 1.63dB (1)
Power disturbance X 30MHz~300MHz 1.60dB (1)

(1). This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

1.7 Description of Test Modes

Bluetooth operates in the unlicensed ISM Band at 2.4GHz. With the introduction of the
enhanced data rate (EDR) feature, the data rates can be up to 2 Mb/s. An increase in the
peak data rate beyond the basic rate of 1 Mb/s is achieved by modulating the RF carrier
using GFSK techniques, resulting in an increase of two to three times the number of bits
per symbol. The 2 Mb/s EDR packets use a m/4-DQPSK modulation. X, Y, Z position
have been tested. The following operating modes were applied for the related test items.
All test modes were tested, only the result of the worst case was recorded in the report.

Mode of Operations Frequency Range Data Rate
(MHz) (Mbps)
2402 1
GFSK 2441 1
2480 1
2402 2
/4 DQPSK 2441 2
2480 2
2402 3
8-DPSK 2441 3
2480 3
For Conducted Emission
Test Mode ‘ TX Mode
For Radiated Emission
Test Mode \ TX Mode

Worst-case mode and channel used for 150 kHz-30 MHz power line conducted emissions
was the mode and channel with the highest output power, that was determined to be TX
(1Mbps- Low Channel).

Worst-case mode and channel used for 9kHz-1000 MHz radiated emissions was the mode
and channel with the highest output power, that was determined to be TX(1Mbps---Low
Channel).

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 8 of 50




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR PART 15C 15.207, 15.209, 15.247 and DA 00-705.

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet
the Commissions requirement and operating in a manner that intends to maximize its
emission characteristics in a continuous normal application.

2.2 EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the
purpose of the measurements.

According to its specifications, the EUT must comply with the requirements of the
Section 15.207, 15.209, 15.247 under the FCC Rules Part 15 Subpart C.

2.3 General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 6.2.1 of ANSI C63.10-2013 Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and
average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table 0.8 meter above ground for below 1GHz and 1.5m

for above 1GHz. The turntable shall rotate 360 degrees to determine the position of
maximum emission level. EUT is set 3m away from the receiving antenna, which varied
from 1m to 4m to find out the highest emission. And also, each emission was to be
maximized by changing the polarization of receiving antenna both horizontal and vertical.
In order to find out the maximum emissions, exploratory radiated emission measurements
were made according to the requirements in Section 6.3 of ANSI C63.10-2013

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

3. SYSTEM TEST CONFIGURATION

3.1 Justification

The system was configured for testing in a continuous transmits condition.

3.2 EUT Exercise Software

N/A.

3.3 Special Accessories

N/A.

3.4 Block Diagram/Schematics

Please refer to the related document.

3.5 Equipment Modifications
Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

3.6 Test Setup
Please refer to the test setup photo.

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS750-9050-JHE

Report No.: LCS1604050231E

4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C
FCC Rules Description of Test Result
§15.247(a) Maximum Conducted Output Power Compliant
Frequency Separation And 20 dB .
§15.247(c) Bandwidth Compliant
§15.247(a)(1)(i1) Number Of Hopping Frequency Compliant
§15.247(a)(1)(1i1) Time Of Occupancy (Dwell Time) Compliant
Conducted Spurious Emissions and Band .
§15.209, §15.205 Edges Test Compliant
Radiated and Conducted .
§15.209, §15.247(d) Spurious Emissions Compliant
§15.205 Emissions at Restricted Band Compliant
§15.207(a) Conducted Emissions Compliant
§15.203 Antenna Requirements Compliant
§15.247(1)§2.1093 RF Exposure Compliant

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS750-9050-JHE

Report No.: LCS1604050231E

5. SUMMARY OF TEST EQUIPMENT

Item| Equipment | Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1 | Power Sensor R&S NRV-Z51 100458 2015-06-18 | 2016-06-17
2 | Power Sensor R&S NRV-Z32 10057 2015-06-18 | 2016-06-17
3 | Power Meter R&S NRVS 100444 2015-06-18 | 2016-06-17
4 DC Filter MPE 23872C N/A 2015-06-18 | 2016-06-17
5 RF Cable Harbour 1452 N/A 2015-06-18 | 2016-06-17
Industries
6 SMA Harbour 9625 N/A 2015-06-18 | 2016-06-17
Connector Industries
7 | Spectrum Agilent N9020A | MY50510140 | 2015-10-27 | 2016-10-26
Analyzer
E4448A(Exte
8 |Signal analyzer Agilent rnal mixers to| US44300469 | 2015-06-16 | 2016-06-15
40GHz)
9 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2015-06-18 | 2016-06-17
3m Semi SIDT
10 | Anechoic | o Jeonia | SAC-3M | 03CHO3-HY |2015-06-18 | 2016-06-17
Chamber
11 | Amplifier | SCHAFFNER | COA9231A 18667 2015-06-18 | 2016-06-17
12 | Amplifier Agilent 8449B 3008A02120 | 2015-06-16 | 2016-06-15
13 |  Amplifier MITEQ AMFL;gg'%O 9121372 |2015-06-16 | 2016-06-15
14 | Loop Antenna R&S HFH2-Z2 | 860004/001 |2015-06-18 | 2016-06-17
15 |By-log Antenna SCH“(’:’ERZBE VULB9163 | 9163-470 | 2015-06-10 | 2016-06-09
16 | Horn Antenna EMCO 3115 6741 2015-06-10 | 2016-06-09
17 | Horn Antenna SCH‘E“(RZBE BBHA9170 |BBHA9170154| 2015-06-10 | 2016-06-09
RF
18 | cablo-RO3m Jye Bao RG142 CB021 2015-06-18 | 2016-06-17
RF SUCOFLEX
19| captoriigr | SUHNER 106 03CHO3-HY |2015-06-18 | 2016-06-17
EMI Test ROHDE &
20 Receivar SCHWARY ESCI 101142 | 2015-06-18 | 2016-06-17
EMI Test ROHDE &
21 Receivar SCHWARY ESPI 101840 | 2015-06-18 | 2016-06-17
. . | ROHDE &
22 |Artificial Mains SCHWARZ ENV216 101288 2015-06-18 | 2016-06-17
o3 | EMITest AUDIX E3 N/A 2015-06-18 | 2016-06-17
Software

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

6. ANTENNA PORT MEASUREMENT

6.1 Peak Power

6.1.1 Block Diagram of Test Setup
Power meter

EUT T o O O

/

DC Filter

6.1.2 Limit

According to §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: 1watt. For all other frequency hopping
systems in the 2400-2483.5 MHz band: 0.125 watts.

6.1.3 Test Procedure

The transmitter output is connected to the Power Meter.

6.1.4 Test Results

Frequenc Peak Output Peak Output Limit

Clhighiie (1\(}[Hz) ’ Power (dg)m) Power (mI\)N) (mW) e
2402 0.098 1.0228 1000 Pass
GFSK 2441 -0.209 0.9530 1000 Pass
2480 -0.405 0.9110 1000 Pass
2402 0.198 1.0466 125 Pass
m/4-DQPSK 2441 -0.075 0.9829 125 Pass
2480 -0.739 0.8435 125 Pass
2402 0.126 1.0294 125 Pass
8-DPSK 2441 -0.267 0.9404 125 Pass
2480 -0.758 0.8398 125 Pass

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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6.2 Frequency Separation and 20 dB Bandwidth
6.2.1 Limit

According to §15.247(c), in any 100 kHz bandwidth outside the frequency bands in
which the spread spectrum intentional radiator in operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the desired power, 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 in15.209(a).

6.2.2 Block Diagram of Test Setup
Spectrum Analyzer

EUT 1 oo O

/

DC Filter

6.2.3 Test Procedure

Frequency separation test procedure:

A. Place the EUT on the table and set it in transmitting mode.

B. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the Spectrum Analyzer.

C. Set center frequency of Spectrum Analyzer = middle of hopping channel.

D. Set the Spectrum Analyzer as RBW = 100 kHz, VBW = 300 kHz, Span = wide enough
to capture the peaks of two adjacent channels, Sweep = auto.

E. Max hold, mark 2 peaks of hopping channel and record the 2 peaks frequency.

20dB bandwidth test procedure:

A. Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping
channel.

B. RBW =1% of the 20 dB bandwidth, VBW >=RBW.

C. Detector function = peak.

D. Trace =max hold.

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 14 of 50




FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

6.2.4 Test Results
The M easurement Result With IMbps For GFSK M odulation

Channel 20412 (BKaSS)W el Sgph:rr;?%n (k/ilrnizt) Result
(MH2)
Low 859.7 >=25d]IBG]{3iK§)r 20 Pass
Middle 853.7 1.000 TR pass
High 862.1 >:25dBKIgf;r 200 pass
The M easurement Result With 2Mbps For m/4 DQPSK M odulation
Channdl ZOdB(EAaSg;Nidth Sgph:rr;?%n (k/ilrnizt) Result
(MH2)
Low 1.229 >=225() 1311;?3%22/3 Pass
Middle 1.237 1.000 TR P pass
High 1.234 >:22501§§%‘2{,2/ 3 Ppass
The M easurement Result With 3Mbps For 8-DPSK Modulation
Channdl ZOdB(EAaSg;Nidth Sgph:rr;?%n (k/ilrnizt) Result
(MH2)
Low 1.214 >=22501d(11;1?3%£]2/3 Pass
Middle 1.215 1.000 TR P pass
High 1215 >:22501§§%‘i{,2/ 3 Pass

The test data refer to the following page.
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Test Plot of Frequency Separ ation (1M bps)
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0.0 L M
Delta]
- MNJ %F‘M
-30.0
Fixed
-40.0
-50.0 off
-60.0
-ba Properties»,
-B0.0
More
Start 2.401500 GHz Stop 2.403500 GHz faat2
Res BW 100 kHz #VEW 100 kHz Sweep 1.000 ms (1001 pts)
&MSG STATUS

Test Plot of Freguency Separ ation (2M bps)

Agilent Spectrum Analyzer - Swept SA

U | RF [508  ac | | SEMSE:PULSE | ALIGH AUTO |02:06:10 PM Apr 19, 2016
Wlarker 1A 1.000000000 MHz \ Avg Type: Log-Pur W[l 2345 6 Markar
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 ™ PININ”NlNInJ
IFGain:Low Atten: 20 dB il SelectMarker |
AMkr1 1.000 MHz 1
19 gBiciv__Ref 10.00 dBm -0.036 dB
1A2
000 V\/X}'\‘ J.M Normal
100 W“{w\ %%WW %WW
Delta]
-200
-30.0
Fixed
-40.0
-50.0 off
-60.0
700 Properties»
-80.0
More,
Start 2.401500 GHz Stop 2.403500 GHz faat2
Res BW 100 kHz #VBW 100 kHz Sweep 1.000 ms (1001 pts)
&MSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

Test Plot of Frequency Separation (3M bps)

Agllenl Spectrum Analyzer - Swept SA

( | RF | 50a aC | | SEMSE: PULSE] | ALIGN AUTO |02:08:28 PMApr 10,2006 [ |
Wlarker 1 A 1.000000000 MHz | Avg Type: Log-Pwr macE[2345 6 Warker
Trig: Free Run Avg|Hold:>100/100 THPE | M bbbt
PNO: Wide T, i 20 dB SeTlP NN N
IFGain:Low ten: Select Markerb
AMkr1 1.000 MHz 1
1o gBidiv__Ref 10.00 dBm -0.086 dB
1A2
0.00 b ’ Normal
00 mvd\r\“““"
Delta]
=200
-30.0
Fixed
-40.0
A0 O
-60.0
700 Properties»
-80.0
More|
Start 2.401500 GHz Stop 2.403500 GHz 1of2
Res BW 100 kHz #/BW 100 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS

M easur ement of 20dB Bandwidth

Test frequency: 2402MHz (1M bps)

Agﬂent Speclrum Analyzer - Occupied BW

RF [508  ac | | SEMSE:PULSE | ALIGH AUTO [it2132eMaprig 2016 [ 0 |
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
T3 Trig:Free Run Avg|Hold>10i10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBIdiv Ref 10.00 dBm
fLog
0.00
00 \N\x Clear Write
200 W A
P s
-30.0 j \'\b___,__f \
-40.0 - Average|
L~ g
-50.0
600
el Max Hold
-80.0
Center 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms Min Hold
Occupied Bandwidth Total Power 8.21 dBm
879.22 kHz Detector|
Peak»
Transmit Freq Error 11.863 kHz OBW Power 99.00 % Auto Man
x B Bandwidth 859.7 kHz x dB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID:

2ABDS750-9050-JHE

Report No.: LCS1604050231E

Test frequency: 2441MHz (1M bps)

Agllenl Speclrum Analyzer - Occupied BW

RF EEEE | SEMSE:PULSE | ALIGH AUTO |11:31:10 AM &pr 19, 2016
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Trace/Detector
T3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBldiv Ref 10.00 dBm
fLog
0.00
. M/v\f’ . Clear Write
-20.0 Vo [
0.0 [
N a
400 Average
. \N\V"‘\_,,_\;"NM
-50.0
K Max Hold
-50.0
Center 2.441 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms Min Hold
Occupied Bandwidth Total Power 6.80 dBm
880.25 kHz Detector
PeakP
Transmit Freq Error 11.987 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 853.7 kHz xdB -20.00 dB

STATUS

Test frequency: 2480MHz (1M bps)

Agllenl Spectrum Analyzer - Occupied BW

| RF EEEE | SEMSE:PULSE | ALIGH AUTO |11:31:49 AM 2pr 10, 2016
Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Trace/Detector
T3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBldiv Ref 10.00 dBm
fLog
0.00
o0 P A Clear Write
) /w-r \-\_‘.\
-20.0 P,
-30.0
el h\*\ AN
400 Average
500 et HMHM‘“‘-A
-50.0
K Max Hold
-50.0
Center 2.48 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms Min Hold
Occupied Bandwidth Total Power 4.99 dBm
882.08 kHz Detector
PeakP
Transmit Freq Error 12.113 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 862.1 kHz xdB -20.00 dB
IMSG STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS750-9050-JHE

Report No.: LCS1604050231E

Test frequency: 2402MHz (2M bps)

Agllenl Speclrum Analyzer - Occupied BW

RF EEEE | SEMSE:PULSE | ALIGH AUTO | 11:49:57 aM &pr 19, 2016
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
T3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBldiv Ref 10.00 dBm
fLog
0.00 _
00 w,f\v B W\\ Clear Write
-20.0
-30.0 l/ v\—\
W N PN PPN
400 Average
-50.0
-50.0
K Max Hold
-50.0
Center 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms Min Hold
Occupied Bandwidth Total Power 7.15 dBm
1.2699 MHz Detector
PeakP
Transmit Freq Error 7.500 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.229 MHz xdB -20.00 dB

STATUS

Test frequency: 2441MHz (2M bps)

Agllenl Spectrum Analyzer - Occupied BW

| RF EEEE | SEMSE:PULSE | ALIGH AUTO |11:41:39 AM &pr 10, 2016
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Trace/Detector
T3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBldiv Ref 10.00 dBm
fLog
0.00
100 al B Clear Write
-10. /‘/,-«-«f SN “"\J—"-\_\
-20.0
-30.0 ff v\
400 Average
-50.0
-50.0
K Max Hold
-50.0
Center 2.441 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms Min Hold
Occupied Bandwidth Total Power 7.00 dBm
1.2601 MHz Detector
PeakP
Transmit Freq Error 8.459 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.237 MHz xdB -20.00 dB

STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS750-9050-JHE

Report No.: LCS1604050231E

Test frequency: 2480MHz (2M bps)

Agllenl Speclrum Analyzer - Occupied BW

RF

EEEE | SEMSE:PULSE | ALIGH AUTO | 11:42:57 AM &pr 10, 2016
Center Freq 2.480000000 GHz Center Freq: 2.430000000 GHz Radio Std: None Trace/Detector
T3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBldiv Ref 10.00 dBm
fLog
0.00
00 e Clear Write
: g A
-30.0 HJ(‘{'/J M\
Eiy Dl b0 Vi A, Yot Average
-50.0
-50.0
0o Max Hold
-50.0
Center 2.48 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms Min Hold
Occupied Bandwidth Total Power 4.33 dBm
1.2415 MHz Detector
PeakP
Transmit Freq Error 8.202 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.234 MHz xdB -20.00 dB

STATUS

Test frequency: 2402MHz (3M bps)

Agllenl Spectrum Analyzer - Occupied BW

| RF

MSG

|sog  ac | | SEMSE:PLILSE] | ALIGNAUTO | 01:42:40 PM Apr 19, 2016
Center Freq 2.402000000 GHz Center Fraq: 2.402000000 GHz Radio Std: None Trace/Detector
7T_3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
0.00
e M Clear Write
T N
o /_(\./ W—\‘,.r\\’
300 P AAW Ve
-40.0 Average|
-50.0
60.0
L Max Hold
-a0.0
Center 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms Min Hold
QOccupied Bandwidth Total Power 7.51 dBm
1.2328 MHz Detector
Peakr
Transmit Freq Error 11.986 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.214 MHz x dB -20.00dB

STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS750-9050-JHE

Report No.: LCS1604050231E

Test frequency: 2441MHz (3Mbps)

Agllenl Spectrum Analyzer - Occupied BW

| RF |sog  ac | | SEMSE:PLILSE] ALIGNAUTO |01:43:37 PMApr19,2016 ( . |
Center Freq 2.441000000 GHz Center Fraq: 2.441000000 GHz Radio Std: None Trace/Detector
7T_3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
000
a0 e osn Clear Write
B o
i f,«J‘-f“ \"\ﬂ’\\,
A ] BN
400 e S i Average
5010
-50.0
0 Max Hold
-20.0
Center 2.441 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms Min Hold
QOccupied Bandwidth Total Power 6.02 dBm
1.2190 MHz Detector
Peakr
Transmit Freq Error 12.590 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.215 MHz x dB -20.00dB

STATUS

Test frequency: 2480MHz (3M bps)

Agllenl Spectrum Analyzer - Occupied BW

| RF [s0@  ac |

| SEMSE:PLILSE]

ALIGN SUTO

|01:52:19 PMApr 19, 2016

TracelDetector

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
7T_3 Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
o.oo _
00 N, A Clear Write
e Hrj\.,/\/‘“ ‘\\r\.\/\\’
300 p— __,,\[V//
400 My SEMCAV Y gVl Average
500
-50.0
L Max Hold
-80.0
Center 2.48 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms Min Hold
QOccupied Bandwidth Total Power 4.90 dBm
1.2092 MHz Detector
Peakr
Transmit Freq Error 15.464 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 1.215 MHz x dB -20.00 dB
MSG STATUS
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6.3 Number of Hopping Frequency

6.3.1 Limit

According to § 15.247(a)(1)(ii), Frequency hopping systems operating in the band
2400-2483.5 MHz shall use at least 15 hopping channels.

6.3.2 Block Diagram of Test Setup

Spectrum Analyzer
EUT L1 oo QO
DC Filter

6.3.3 Test Procedure

A. Place the EUT on the table and set it in transmitting mode.

B. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the Spectrum Analyzer.

C. Set Spectrum Analyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.

D. Set the Spectrum Analyzer as RBW, VBW=1MHz.

E. Max hold, view and count how many channel in the band.

6.3.4 Test Results

The M easurement Result With The Worst Case of 1M bps For GFSK Modulation
M easurement Result Limit Result
Ll o e (No. of Ch) (MH2)
Hopping Channel
79 215 Pass

The test data refer to the following page.
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Test Plot- Number of Hopping Channel

Agilent Spectrum Analyzer - Swept SA
T

i | RF | s0a ac | | | SEMSE:PLLEE] | ALIGN AUTO |02:02:29 P &pr 19, 2016
Marker 2 2.480000000000 GHz | Aug Type: Log-Pwr wace[o 5 a5 6 Warker
PNO: Fast o Trig:FreeRun Avg|Hold:>100/100 TRE g’l‘l\J'N“N'N'h‘I
IFGain:Low Atten: 20 dB = Select Marker>
Mkr2 2.480 000 0 GHz 2
fogBiciv__Ref 10.00 dBm -2.662 dBm
1
s 2 Normal
’ f Re TR WW”VWVVVWWWV\A{
-10.0
\ Deltal
=200
-30.0 MI
\I Fixed
-40.0
-50.0 o]
-60.0
-ul Properties >
-80.0
More
Start 2.40000 GHz Stop 2.48350 GHz 1of2
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
}MSG STATUS
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6.4 Time of Occupancy (Dwell Time)

6.4.1 Limit

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-

2483.5 MHz bands. The average time of occupancy on any channels shall not greater than
0.4 s within a period 0.4 s multiplied by the number of hopping channels employed.

6.4.2 Block Diagram of Test Setup

Spectrum Analyzer
EUT — oo (O
DC Filter

6.4.3 Test Procedure

>

Place the EUT on the table and set it in transmitting mode.

B. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the Spectrum Analyzer.

C. Set center frequency of Spectrum Analyzer = operating frequency.
Set the Spectrum Analyzer as RBW, VBW=1MHz, Span = OHz, Sweep = auto.

E. Repeat above procedures until all frequency measured were complete.

=
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS750-9050-JHE

Report

No.: LCS1604050231E

6.4.4 Test Reaults

The Measurement Result With TheWorst Case of IMbps For GFSK Modulation
Time of Pulsefor Period Time Sweep Time Limit
CIENIIE DH5 (ms) 9 (ms) (ms)
Low 2.90 31.6 309.3 400
Middle 2.92 31.6 311.5 400
High 2.91 31.6 310.4 400
L ow Channel
2.90*%(1600/6)/79%31.6=309.3ms
Middle Channel
2.92*%(1600/6)/79%31.6=311.5ms
High Channel

2.91*(1600/6)/79*31.6=310.4ms

The test data refer to the following:

L ow Channd

Agilent Spectrum Analyzer - Swept SA

(f | RF EFEET | | SENSE:PULE| | ALIGN AUTO |02:12:47 PM Apr 19, 2016
\Marker 1A 2.89620 ms ‘ Avg Type: Log-Pwr TRACE[1 23456 Marker
PNO: F Trig: Free Run TYPE |kt
FGanlow  Atten: 20 4B - SelectMarker |
AMEKr1 2.896 ms| 1
10 dBidiv  Ref 10.00 dBm 0.13 dB|
Log T
142
000 %\/ . Normal
-10.0
Delta]
-200 T ! T T T
-30.0
Fixed
-10.0
500 off
0.0
gl Properties»
800
More
Center 2.402000000 GHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 9.800 ms (1001 pts)
IMSG STATUS
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Middle Channd

Agilent Spectrum Analyzer - Swept SA

( | RF EEEE | | SEMSE:PULSE| | ALIGHN 8UTO |02:12:32 PM Apr 19, 2015

Marker 1 A 2.91580 ms | Avg Type: Log-Pwr TRACE[15345 & Marker
PNO: F Trig: Free Run TYPE |kt
FGanlow  Atten: 20 4B - SelectMarker |
AMEKr1 2.916 ms| 1
10 dBidiv  Ref 10.00 dBm 0.19 dB|
Log
_ g Normal
100
Delta]
200 i 1 — ] | i |
-0
Fixed
-10.0
500 off
Properties®|
More
Center 2.441000000 GHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 9.800 ms (1001 pts)
IMSG STATUS
High Channel
Agilent Spectrum Analyzer - Swept SA
(f | RF [s0q ac | | | SENSE:PULE| | ALIGN AUTO |02:11:21 PM Apr 19, 2016
Marker 1 A 2.90720 ms | Avg Type: Log-Pwr TRACE[1 2345 6 Marker
PNO: F Trig: Free Run TYPE |kt
FGanlow  Atten: 20 4B - SelectMarker |
AMEkKr1 2.907 ms| 1
10dBiciv_Ref 10.00 dBm 0.24 dB
*
8758 142 Normal
100
Delta]
200 | | | i H | }
-0
Fixed
-10.0
500 off
-E0.0
gl Properties»
-H0.0
More
Center 2.480000000 GHz Span 0 Hz 1of2
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 9.800 ms (1001 pts)
IMSG STATUS
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6.5 Conducted Spurious Emissions and Band Edges Test

6.5.1 Limit

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)).

6.5.2 Block Diagram of Test Setup

Spectrum Analyzer

EUT I co O

/

DC Filter

6.5.3 Test Procedure

Conducted RF measurements of the transmitter output were made to confirm that the
EUT antenna port conducted emissions meet the specified limit and to identify any

spurious signals that require further investigation or measurements on the radiated
emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is
set to 100 KHz. The video bandwidth is set to 300 KHz.

Measurements are made over the 9 kHz to 25GHz range with the transmitter set to the
lowest, middle, and highest channels

6.5.4 Test Results of Conducted Spurious Emissions

No non-compliance noted. Only record the worst test result (TX-GFSK) in this report.
The test data refer to the following page.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS/50-9050-JHE  Report No.: LCS1604050231E

Test Plot
9KHZz-25GHz L ow Channel (GESK)
7 | RF [sog  ac | | | SEMSE:PULSE] | ALIGHNAUTO  [11:26:42 AM Apr 19, 2016 3
Display Line -18.99 dBm Avg Type: Log-Pur TRACE[T 3345 6 Display:
PNO: Fast (50 Trig: Free Run Avg|Hold: 241100 TYPE[M
IFGain:Low Atten: 20 dB DET|P MMMM N
jon®
Mkr1 2.402 2 GHZ]|  Annotation
10 dBsdiv  Ref 10.00 dBm 1.005 dBm
fLog ’1
0.00
Title»
-10.0
200 -15.99 dBm|
g 3
oo Graticule
400 7 on off
500 4
0o DisplayLine
700 -18.99 dBm
-80 Dl On Off|
Start 9 kHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts
‘ MkR MODE TRC SCL " hd FUMCTION FUMCTION WIDTH FUNCTION WalLUE -~
|  24022GHz[|  1006dBm| | |
2 [ 48038GHz| 5107ddBm[ | | System
3 72067GHz|  38137dBm| | | Y
4 96082GHz|  &7373dBm| | | Display»
5 I B R I Settings
6 I A A
7 - 1
8
9
10
1
<
MsG status| 1 AC coupled: Accy unspec'd < 10MHz
9KHZz-25GHz Middle Channel (GFSK
] | RF [s0@ AC | | | SEMSE:PULSE| | ALIGH AUTO |11:29:35 AM &pr 10, 2016 &
Display Line -20.35 dBm Avg Type: Log-Pwr TReCE[1 23456 Display
PNO: Fast (50 Trig: Free Run Avg|Hold: 221100 THPE| 141 Wbt
IFGain:Low Atten: 20 dB DET|P MMM N
ion®
Mkr1 2.441 3 GHZ]|  Annetation
10 dBidiv  Ref 10.00 dBm -0.345 dBm
fLog 1
0.00
Title»
-100
200 -20.35 dBr|
=00 4 Graticule
400 ] on Off
-50.0 Y 3 5
-60.0 5 e
Display Line
700 -20.35 dBm
800 On Offf
Start 9 kHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts
‘ MER MODE TRC| SCL ® Y FUMCTION FUMCTION WIDTH FUNCTION YWALUE ~
I N[ [fF[ 24413 GHz|  -0.345 dBm| ]
Pl N | [fF] 48820GHz[  53.360 dBm| ] System
&l N | [f[ = 56936GHz[  53.287 dBm| ] Y
PY N[ [fF[ 73233GHz[  -41.239 dBm| ] Display»
4 N | 97639 GHz|  51.107 dBm| ] Settings
6 I 1 ]
7 ]
8 I
9 ]
10 ]
1 1 [ 1 B
< >

sTATUS | 1 AC coupled: Accy unspec'd < 10MHz

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 28 of 50




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABDS750-9050-JHE

Report No.: LCS1604050231E

9K Hz-25GHz High Channel (GFSK

| RF [s0@ AC | | | SEMSE:PULSE| | ALIGH AUTO |11:35:30 M &pr 19, 2016 &
Display Line -22.14 dBm Avg Type: Log-Pwr RACE[12345 6 Display
PNO: Fast (50 1fig:Free Run Avg|Hold: 171100 TYPE| M Hahiftfehinfet
IFGain:Low Atten: 20 dB DET|P MMM N
Annotation»,
Mkr1 2.479 7 GHZz
10 dBidiv Ref 10.00 dBm -2.139 dBm
fLog 1
0.00 *
o Title»
-200 14 cEur)
-300 o
Graticule
400 b : on ofFf
-50.0 ‘ K] :
-60.0 5 e
Display Line
700 2214 dBm
-80 ol On Off|
Start 9 kHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.533 s (40001 pts
‘ MER MODE TRC| SCL ® Y FUMCTION FUMCTION WIDTH FUNCTION YWALUE ~
| N | [Ff] 24797 GHz -2.139 dBm ]
2 INIENEE 4.960 1 GHz -54.956 dBm ] System
&l N[ [ fF 56949 GHz 51.388 dBm ] Y .
PN [ [F] 7.4406 GHz -37.342 dBm ] Display
A N [f[ 95203 GHz] 54.659 dBm ] Settings
6 1 ]
7 ]
8 I
9 ]
10 ]
11 O O S A -
< >

sTATUS | 1 AC coupled: Accy unspec'd < 10MHz
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6.5.5 Test Results of Band Edges Test

No non-compliance noted. Only record the worst test result in this report. The test data
refer to the following page.

Test Plot
Hopping On - (GESK)
I RF |s0¢  ac | I | SENSE:RULEE| I ALICMAUTO | DL:57:46 PM Apr 19, 2016 :
Display Line -20.03 dBm | Avg Type: Log-Pwr TACE[12 345 £ Display
PHO: Fast 50 Trig: Free Run Avg|Hold:»100/100 THPE |V b
IFGain:Low Atten: 20 dB DET|P MM KM M
ion»
MKr1 2.402 055 GHz||  Annetation
10 dB/div__ Ref 10.00 dBm -0.032 dBm
[Log
[
0.00 .
. [l Title»
ol
-30.0 ﬁ "
W Graticule
400 l On Off
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7. RADIATED MEASUREMENT

7.1 Block Diagram of Test Setup
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7.2 Radiated Emission Limit

15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are
permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-3354 3600-4400 (\2\)

13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

\2\ Above 38.6

Part 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown in

Section 15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits

in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector.

Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in

Section 15.35 apply to these measurements.

Part 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following

table:
Frequency Field strength Measurement distance
(MHz) (microvolts/imeter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3
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7.3 Instruments Setting

The following table is the setting of spectrum analyzer and receiver.

Spectrum Parameter Setting

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 10th carrier harmonic

RB / VB (Emission in restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
RB / VB (Emission in non-restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
Receiver Parameter Setting

Attenuation Auto

Start ~ Stop Frequency 9kHz~150kHz / RB/VB 200Hz/1KHz for QP/Average

Start ~ Stop Frequency 150kHz~30MHz / RB/VB 9kHz/30KHz for QP/Average

Start ~ Stop Frequency 30MHz~1000MHz / RB/VB 120kHz/1MHz for QP
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7.4 Test Procedures

1) Sequence of testing 9 kHzto 30 MHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual
or described by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.
--- If the EUT is a floor standing device, it is placed on the ground.

--- Auxiliary equipment and cables were positioned to simulate normal operation
conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the
turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna height is 0.8 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the
maximum of all emissions

Final measurement:

--- Identified emissions during the premeasurement the software maximizes by rotating
the turntable position (0° to 360°) and by rotating the elevation axes (0° to 360°).

--- The final measurement will be done in the position (turntable and elevation) causing
the highest emissions with QPK detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction
factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement and the limit will be stored.
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2) Sequence of testing 30 MHzto 1 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual
or described by manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on
the ground plane.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation
between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation
conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the
turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 3 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three
times in peak to find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the
software maximize the peaks by changing turntable position (+ 45°) and antenna
movement between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna
polarization, turntable angle, correction factor, margin to the limit and limit will be
recorded. Also a plot with the graph of the premeasurement with marked maximum final
measurements and the limit will be stored.
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3) Sequence of testing 1 GHz to 18 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual
or described by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation
between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation
conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the
turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 2.5 meter.

--- At each turntable position and antenna polarization the analyzer sweeps with peak
detection to find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the
software maximize the peaks by changing turntable position (+ 45°) and antenna
movement between 1 and 4 meter. This procedure is repeated for both antenna
polarizations.

--- The final measurement will be done in the position (turntable, EUT-table and antenna
polarization) causing the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table
position, antenna polarization, correction factor, margin to the limit and limit will be
recorded. Also a plot with the graph of the premeasurement with marked maximum final
measurements and the limit will be stored.
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4) Sequence of testing above 18 GHz
Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual
or described by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation
between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation
conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the
turntable.

--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Premeasurement:

--- The antenna is moved spherical over the EUT in different polarizations of the antenna.
Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all
detected emissions that were found during the premeasurements with Peak and Average
detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to
the limit and limit will be recorded. Also a plot with the graph of the premeasurement and
the limit will be stored.

7.5 Results for Radiated Emissions

PASS.
Only record the worst test result in thisreport.
The test data please refer to following page:
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Below 1GHz (L ow Channel)

Lewvel {(dBuWim)

80
TO
[11]
FCC|CLASS-B
50
[
40 !
30
20 2
10
030 50 1000 200 500 1000
Frequency (MHz)
Bnv. /Ins: Z4T A58
BEUT : Little Wing
ML 750-905-BE—JHK
Power Rating: oo 3.7V
Test Mode: T
Operator: AETHNE
Memo :
pol: HORT ZONTATL
Freq Reading CabLos Antfac Measured Liimit Cwer Remark
MH= dBuw dB dEsm dEuWV., m dBEuv.,/ m [=8=
1 22.85 2.15 o.z28 12.54 17.07 40 .00 —2Z.93 o
= 45.88 4.08 0o.41 13.50 17.99 40 .00 —=Z=Z.01 QF
3 92,53 1.7%2 0o.al 13.13 15.53 43 .50 —=27.927 QF
4 Z238.31 =Z.64 o.%a8 1Z2.01 15.&81 4&.00 —30.39 oF
k=] 472 .25 1.291 1.29 1s.04 12.24 4& .00 —Z&8. 66 L=
=) 2z25.7& 4.43 1.20 Z21.26 =Z27.5%9 d4a.00 -12.41 o
Note: 1. A11 readings are Quasi—-peak walues.
Z. Measured= Reading + Antenna Factor + Cakle Loss

3. The emissjion that ate Z0db blow the offficial limit are not reported

Lewvel {(dBuW/im)

80
TO
(1]
FCC|CLASS B
50
[
40 I
30
=
20 “Wﬁ”“ﬁﬂ
10
030 50 1000 200 500 1000
Frequency (MHz)
BEnv. /Ins: Za4WZ F56%
BEUT : Little Wing
ML 750-305-BE-JHEK
Fower Rating: oo 3.7V
Test Mode: T
Operator: AFETHE
Memo:
pol: YERTICAT
Freg Peading CabLos=s aAntfac Measzsured Limit owver PRemark
MH= dEuY =84 dE/m dEuV. m dEuWV, m dE
1 32.23 =Z.%8 o.38 13.58 16. 2= 40 .00 —=Z23.08 oF
= 50.76 2.10 o.54 12.21 1ea.85 40 .00 —=Z3.15 L) =
3 104 .20 Z.85 0. &1 1z.71 15.37 432 .50 —27.532 o
4 Z2g2.00 4.12 1.05 1z.85 lg.0=2 4a.00 —27.5%8 QF
5 4zZ0.58 =027 1.33 15.47 1=2.77 4&.00 —Z28.23 oF
[} 200.15 4 .84 1.88 Z21.0%9 =Zz7 .81 4& .00 -18.1%2 L) =
Mote: 1. &11 readings are Quasi-peak walues.
2. Measured= Reading + Antenna Factor + Cakle Loss

3. The emission that ate Z0dh klow the offficial limit are not reported
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Above 1GHz

The worst test result for GFSK, Tx-Low Channel:

- Ant. Pre. | Cab. - :
Freq. Reading Measured Limit Margin
Fac Fac. Loss Remark Pol.
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
4804.00 54.47 33.06 | 35.04 | 3.94 56.43 74 -17.57 Peak Horizontal
4804.00 29.52 33.06 | 35.04 | 3.94 31.48 54 -22.52 | Average | Horizontal
4804.00 49.04 33.06 | 35.04 | 3.94 51.00 74 -23.00 Peak Vertical
4804.00 37.25 33.06 | 35.04 | 3.94 39.21 54 -14.79 | Average Vertical
The worst test result for GFSK, Tx-Middle Channel:
- Ant. Pre. | Cab. - :
Freq. Reading Measured Limit Margin
Fac Fac. | Loss Remark Pol.
MHz Dbuv dB/m dB dB dBuv/m dBuv/m dB
4882.00 52.20 33.16 | 35.15 | 3.96 54.17 74 -19.83 Peak Horizontal
4882.00 27.04 33.16 | 35.15 | 3.96 29.01 54 -24.99 | Average | Horizontal
4882.00 48.45 33.16 | 35.15 | 3.96 50.42 74 -23.58 Peak Vertical
4882.00 32.60 33.16 | 35.15 | 3.96 34.57 54 -19.43 | Average Vertical
The worst test result for GFSK, Tx-High Channel:
- Ant. Pre. | Cab. P :
Freq. Reading Measured Limit Margin
Fac Fac Los Remark Pol.
MHz DBuv dB/m dB dB dBuv/m dBuv/m dB
4960.00 51.58 33.26 | 35.14 | 3.98 53.68 74 -20.32 Peak Horizontal
4960.00 29.07 33.26 | 35.14 | 3.98 31.17 54 -22.83 | Average | Horizontal
4960.00 45.11 33.26 | 35.14 | 3.98 47.21 74 -26.79 Peak Vertical
4960.00 29.98 33.26 | 35.14 | 3.98 32.08 54 -21.92 | Average Vertical

Notes:

1. Measuring frequencies from 9k~10th harmonic (ex. 26GHz), No emission found between lowest internal used/generated
frequency to 30 MHz
2. Radiated emissions measured in frequency range from 9k~10th harmonic (ex. 26GHz) were made with an instrument using
Peak detector mode.

3. 18~25GHz at least have 20dB margin. No recording in the test report.
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7.6 Results for Band edge Testing (Radiated)

Only record the worst test case (Tx, GFSK, Non-hopping) as following:

Tx-2402, GFSK, Non-hopping
Freq. | "POVal” | Fac. | Fac | Lose | Measured | Limit | Margin | gy | pg
dBuVvV | dB/m dB dB
2385.00 49.22 32.89 | 35.16 351 50.46 74 -23.54 Peak Horizontal
2385.00 37.59 3289 | 35.16 3.51 38.84 54 -15.16 | Average | Horizontal
2400.00 54.74 3292 | 35.16 3.54 56.04 74 -17.96 Peak | Horizontal
2400.00 35.59 32.92 | 35.16 3.54 36.89 54 -17.11 | Average | Horizontal
2385.00 53.03 32.89 | 35.16 351 54.30 74 -19.70 Peak Vertical
2385.00 37.13 32.890 | 35.16 3.51 38.40 54 -15.60 | Average | Vertical
2400.00 43.69 32.92 | 35.16 3.54 44.96 74 -29.04 Peak Vertical
2400.00 33.95 32.92 | 35.16 3.54 35.23 54 -18.77 | Average | Vertical
Tx-2480, GFSK, Non-hopping
Freq. | "POVal” | Fac. | Fac | Loss | Measured | Limit | Margin | pory | po
dBuV | dB/m dB dB
2483.50 50.88 33.06 | 35.18 3.60 52.36 74 -21.64 Peak Horizontal
2483.50 36.28 33.06 | 35.18 3.60 37.76 54 -16.24 | Average | Horizontal
2483.50 50.91 33.06 | 35.18 3.60 52.39 74 -21.61 Peak Vertical
2483.50 37.95 33.06 | 35.18 3.60 39.43 54 -14.57 | Average | Vertical
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7.7. Power line conducted emissions

7.7.1 Standard Applicable

According to §15.207 (a): For an intentional radiator which is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz
shall not exceed 250 microvolts (The limit decreases linearly with the logarithm of the
frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is
listed as follows:

Frequency Range Limits (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to0 30 60 50

7.7.2 Block Diagram of Test Setup

Vert. reference
plane

/ EMI receiver

——
oooo
< ga88 O

PC || EUT @ O

25
LISN / ¥

Reference ground plane

7.7.3 Test Results
PASS.

The test data please refer to following page.
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Test result for GFSK (Low Chanel)

Level {(dBuVW)

280,
T
FCC CLASS B(QP
&0 | By )
FCC CLASS-B{AWV]
50 i B{A)
4
40
30
20
10
A5 L2 5 1 2 5 10 20 30
Frequency (MHz)
Enwv. Ins: 24*F56%
EUT:= Little Wing
M/ Nz F50-205-BE—JHEKE
Power Rating: AC 120V/60H=
Test Mode: T=
Ooperator: Bking
Memo :
Fol: HEUIRAL
Fredqg Reading LisnFac Cablos Atten Fac Measured Limit Ovrer Remark
MH= dBuW dB dB dB dBuW dBuW dB
1l 0.15240 25.50 2.69 Q.02 10.00 45.21 65.87 —20.66 QP
2 0.15250 8.14 9.69 a.oz2 10.00 27.85 55.86 —285.01 Avrerage
3 0.4539%5 12.09 9.62 0.04 10.00 37.75 S&.20 —-19.05 QB
4 0.45405 29.29 .62 Q.04 10.00 28.95 46.80 —-17.85 verage
S 0.54826 18.50 .63 Q.04 10.00 38.17 S56.00 —17.83 QE
& 0.84836 T.44 9.63 o.04 10.00 27.11 46.00 —-185.89 Arrerage
7 1.85370 17.58 9.63 0.05 10.00 37.26 5&6.00 -18.74 QP
& 1.65470 1.99 9.683 0.05 10.00 21 .87 46.00 —24 .33 Lverage
9 S5.71346 20.38 .67 Q.06 10.00 40.11 60.00 —19.89 QB
10 S.71446 4.24 .67 Q.08 10.00 23.97 S0.00 —26.03 hverage
1121 .03547 20.14 9.85 0.12 10.00 40.11 a0 .00 —-19.89 QF
1221 .03647 4.48 a9.85 0.1z 10.00 24.43 S0.00 —-25.57 Lverage
Remarks: 1. Measured = EReading + Lisn Factor +Cable Loss+Atten_ Fac.

2. The emission lewels that are 204dB below the official
limit are not reported.

Level (dBuVW)

a0,
T
FCC CLASS P
60 | B(QP)
FCC CLASS-B(AV]
S50 B }
40
30
20
10 Al )1l L )
I 1 |\'.' l| \
A5 2 5 1 2 5 10 20 30
Frequency (MHz}
Env. Ins: 24*/568%
EUT:= Little Wing
M/Hz 750-205-BE-JHE
Power Rating: AT 120W/60H=
Test Mode: TH
Operator: Aking
Memo:
Folz LINE
Fredgq Reading LisnFac CablLos Atten Fac Measured Limit Over Remark
MH= dBuW dB dB dB dBuW dBuW dB
1l 0.21055 28.25 .63 0.03 10.00 47 .91 63.18 —-15.27 QB
2 0.21065 15.82 2.63 0.03 10.00 35.48 53.18 —17.70 hverage
3 0.27734 17.03 2.63 0.03 10.00 36.69 e0.90 —24.21 QP
4 0.27744 a.67T 9.63 0.03 10.00 26.33 50.89 —24 .56 Arrerage
5 0.55520 12.58 9.63 0.04 10.00 32.25 5&6.00 —23.75 QP
& 0.55530 2.07 9.63 0.04 10.00 21.74 46.00 —24_.286 Lverage
T 1.3820%9 1.93 9.683 0.05 10.00 21 .61 46.00 —24 .39 Lverage
& 1.38229 12.93 .63 0.05 10.00 32.61 S&6.00 —23.39 QB
9 6.69776 11.82 .68 Q.07 10.00 31.57 60.00 —25.43 QE
10 6.69876 1.40 2.68 Q.07 10.00 21.15 S0.00 —285.85 hverage
1118.23158 9.23 9.74 0.11 10.00 29.08 &0.00 —30.92 QP
1218.23258 a.o08 9.74 0.11 10.00 19.93 50.00 —-30.07 Avrerage

Eeading + Lisn Factor +Cabkle Loss+Atten Fac.
The emission lewvels that are 20d4dB below the official
limit are not reported.
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Level {dBuW)

80,
T
FCC CLASS-B{QP
60| | B{ae)
FCC CLASS B(AV]
=0 . | BLAV)
40 '
i & %
il i
= it U
i I k=
20| ilbH 2
1] e !
R L
10 | | ’ hi
-
A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Env. Ins: 24* 563
EUT:= Littcle Wing
MSNz F50-205-BK— JHK
Power Rating: AC 240V/60H=
Test Mode: TH
Operator: Aking
Memo
Fol:x LINE
Fredq Reading LisnFac CablLos Atten Fac Measured Limit Ovrer Remark
MH= dBuaW dB dB dB dBuav dBuW dB
1 0.1815=2 3F1.38 .81 0.0z 10.00 51.01 G4.42 —-13.41 QB
2 0.18162 15.54 o.681 0.02 10.00 38.17 S4.41 —1l6.24 verage
3 0.25751 26.40 .63 0.03 10.00 46.06 61.51 —15.45 QB
4 0.25761 12.43 2.63 0.03 10.00 32.09 51.51 —19.42 hverage
S 0.3268%5 23.12 .62 0.03 10.00 az.77 59.53 —1l6.76 QP
a8 0.32695 11.85 9.62 0.03 10.00 31.50 49.53 —-18.03 Avrerage
7 1.25544 15.71 9.63 0.05 10.00 35.39 5&6.00 —20.81 QP
2 1.2564¢6 —1.02 9.63 0.05 10.00 12.66 46.00 —27.34 Lverage
9 2.38358 14.81 a.64 0.05 10.00 34.30 S&.00 —21.70 QB
10 2.38458 —1.9%9 o.64 0.05 10.00 17.70 46.00 —285.30 verage
1117.47496 29.28 .74 0.11 10.00 29.13 60.00 —-30.87 QE
1217.47596 Q.50 .74 0.11 10.00 20.65 S0.00 —29.35 hverage
Remarks: 1. Measured Reading + Lisn Factor +Cable Loss+hAtten Fac.
2. The emission lewels that are 204dB below the official
limit are not reported.
Level (dBu\,
20 L ]
T
FCC CLASS-B(QP
&0 | B({QF)
FCC CLASS-B{AWV]
50 i B{AV)
40 g =
i “ﬂl .
i & ¥ ,
20 i | I
fl IR f
10 |1 i
] 1
A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Env. Ins: 24*/568%
EUT:= Little Wing
M/ Wz T50-205-BK— JHK
Power Rating: T Z40WV/E60H=
Test Mode: T=
Ooperator: Aking
Memo:
Pol:= NEUTERAT.
Freg Feading LisnFac Cablos Atten Fac Measured Limit Ovwer Remark
MH= dBuwv dB dBe dB dBeuv dBuwv daB
1 0.19039 30.57 9.61 a.oz2 10.00 50.20 a4.02 —-13.82 QF
2 0.19049 12.47 .81 0.0z 10.00 3@.10 S4.02 —-15.352 Lverage
3F 0.3851%9 Z0.91 .81 0.04 10.00 40.58 S58.17 —17.8&81 QB
4 0.38529 29.54 .61 Q.04 10.00 29.19 48.146 -185.87 verage
S 1.41068 19.10 2.63 0.05 10.00 38.78 S56.00 —17.22 QP
& 1.41168 9.47 9.63 0.05 10.00 29.15 46.00 —1&.85 Arrerage
T 2.91520 13.02 9.64 o.0a 10.00 32.72 S56.00 —23.28 QF
8 2.91s820 o.79 a.64 0.0& 10.00 20.49 46.00 —-25.51 Lverage
9 4.13558 11.16 .65 0.08 10.00 30.87 S&.00 —25.13 QB
10 4.136858 2.50 9.65 0.06 10.00 22.21 46.00 —23.79 verage
1117.56779 2.18 .79 0.11 10.00 22.08 60.00 —3T.82 QE
1217.56879 —68.43 .79 0.11 10.00 13.47 S0.00 —368.53 Dverage
Remarks: 1. Measured = Reading + Lisn Factor +Cable Loss+Atten Fac.
2. The emission lewels that are 2Z0d4dB below the official

limit are not reported.
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8. ANTENNA REQUIREMENT

8.1 Standard Applicable

According to antenna requirement of §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 re-placed 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 Sections 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 Section 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.

And according to §15.247(4)(1), system operating in the 2400-2483.5MHz bands that are
used exclusively for fixed, point-to-point operations may employ transmitting antennas
with directional gain greater than 6dBi provided the maximum peak output power of the
intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6dBi.

8.2 Antenna Connected Construction

8.2.1. Standard Applicable

According to § 15.203 & RSS-Gen, 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.

8.2.2. Antenna Connector Construction

The directional gains of antenna used for transmitting is 0dB1i, and the antenna is connect
to PCB board and no consideration of replacement. Please see EUT photo for details.

8.2.3. Results: Compliance.
M easurement

The antenna gain of the complete system is calculated by the difference of radiated power
in EIRP and the conducted power of the module.

Conducted power refers ANSI C63.10:2013 Output power test procedure for
frequency-hopping spread-spectrum (FHSS) devices.

Radiated power refers to ANSI C63.10:2013 Radiated emissions tests.
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M easur ement parameters:

Measurement parameter

Detector: Peak
Sweep time: Auto
Resolution bandwidth: 3 MHz
Video bandwidth: 3 MHz
Trace-Mode: Max hold

Note: The antenna gain of the complete system is calculated by the difference of radiated power in
EIRP and the conducted power of the module. For normal Bluetooth devices, the GFSK mode is used.

Limits:
FCC IC
Antenna Gain
6.0dBi
lowest channel middle channel highest channel
Ul il 2402 MHz 2441 MHz 2480 MHz
Conducted power [dBm]
Measured with 0.12 -0.31 -0.46
GFSK modulation
Radiated power [dBm]
Measured with -2.23 -1.55 -2.91
GFSK modulation
Gain [dBi] Calculated -2.35 -1.24 -2.45
Measurement uncertainty +1.6 dB (cond.)/ + 3.8 dB (rad.)

Result: -/-
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