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FCC TEST REPORT
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Testing Laboratory Name. ............ : Shenzhen LCS Compliance Testing Laboratory Ltd.
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Test Report Form NO. .......ccovvveeenen. : LCSEMC-1.0
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Shenzhen LCS Compliance Testing Laboratory Ltd. is acknowledged as copyright owner and source of
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assume liability for damages resulting from the reader's interpretation of the reproduced material due to
its placement and context.

Test Item Description. .......c.......... . Bluetooth Earphone
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Test Model ......cooceveiiiiiiiiieeee, : Rockerz 210
RALINGS ...coeoveveveeieeeee e - DC 3.7V by battery (100mAh)
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FCC -- TEST REPORT

_ June 27, 2017
Test Report No. : LCS170614021AE Date of issue

Test Model........ccccovvvieeennee : Rockerz 210

EUT .o : Bluetooth Earphone

Applicant.......cccocceveeeiiiinnnee, . Imagine Marketing Pvt Ltd

Address.......ccccovieeiiiiiieeene : 119 FIRST FLOOR, SHAH AND NAHAR SOCIETY, OFF DR E
MOSES ROAD, WORLI,MAHARASHTRA, MUMBAI, India

Telephone........cccovcevveeiiinnne, o

FaX. ..o o

Manufacturer..........ccccceevueee. : Shenzhen Yale Electronics Co., Ltd

Address......cccocceeeeeivicciiiieeen. . 4th Floor, Bld 2,Yujingtai Industrial Park,Dalang, Longhua New
District,Shenzhen, China

Telephone........cccovceveeeiiinnee, o

FaX. ..o o

Factory.....ccoooeeevveeeeee e, . Shenzhen Yale Electronics Co., Ltd

Address......cccocceeeeeeeeeeciiieen, . 4th Floor, Bld 2,Yujingtai Industrial Park,Dalang, Longhua New
District,Shenzhen, China

Telephone........cccoocevveeiiinnene, o

FaX. ..o o

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.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 3 of 54




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AFL7-ROCKERZ210

Report No.: LCS170614021AE

Revision History

Revision

Issue Date Revisions

Revised By

00

June 27, 2017 Initial Issue

Gavin Liang

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 4 of 54




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.  FCC ID: 2AFL7-ROCKERZ210  Report No.: LCS170614021AE

TABLE OF CONTENTS

Description Page
1. GENERAL INFORMATION ...ttt 6
1.1 Description Of DEVICE (EUT) ....uiiiiiieieieieiee et 6
1.2 SUPPOIT EQUIPIMENT LIST ...ttt 6
1.3 EXIErNAl 1/O CaBIE ... s 6
1.4 Description Of TESt FACHITY.......coiiiiieiecie e 6
1.5 Statement of the Measurement UNCEraINTY ..........cccooeiiiiiiiiine s 7
1.6 Measurement UNCEIAINTY ...t 7
1.7 DesScCription Of TESt MOUES ........ooiiiiieieieiee e 7
2. TEST METHODOLOGY/...otiiiiiiiiiiesie sttt sttt sbe e sbe e 8
2.1 EUT CONTIQUIALION. .....cuiiiiitiitiitiite ettt bbbt b et 8
2.2 BEUT EXEICISE ...tttk bbbttt b bt b ettt 8
2.3 GeNEral TESt PrOCEAUIES ........ccuiiiiieieiieiiee ettt 8
2.4, TESE SAIMPIE ...ttt bt bbbttt bbb r et 8
3. SYSTEM TEST CONFIGURATION ...t 9
3L JUSHIFICATION. ...ttt bbb bbbtk b b b e bt e e neere s 9
3.2 EUT EXEICISE SOMWAIE ..ottt ettt e n e 9
3.3 SPECIAI ACCESSONIES ...ttt ettt b bbb b bt e e bbbt b bbb e e e e ere s 9
3.4 BIOCK Diagram/SCNEMALICS. ........coveiiiiiiriiite ittt ene s 9
3.5 EQUIPMENT MOTITICALIONS .......iuviieiieiieies ettt e 9
BB TESE SBIUP ..ottt r e R e e R Rt R R Rt R n e re e ns 9
4. SUMMARY OF TEST RESULTS. ... .o 10
5. SUMMARY OF TEST EQUIPMENT ... 11
6. MEASUREMENT RESULTS ... 12
6.1 PEAK POWET ...t bbb bt ettt bt e ettt 12
6.2 Frequency Separation and 20 dB Bandwidth ... 13
6.3 Number of HOPPING FrEQUENCY .......cociiiiiiiiiieeeee e 19
6.4 Time of OccupancCy (DWell TIME) ...cooiiiiiiiieeee s 21
6.5 Conducted Spurious Emissions and Band EAQeS TeSt ........ccccviriiiiniiiiineneeeees 25
6.6 Restricted Band EMISSION LIMIT ..o 32
6.7. AC Power line conducted EMISSIONS..........ccoiiiiiiiiieieii e 43
6.8. Band-edge measurements for radiated emiSSIONS .........ccceivveiverinieiie e 46
6.9. Pseudorandom frequency hOppPiNg SEQUENCE..........cccciiiiiriierieieeeee st 51
6.10. ANTENNA FEQUITEIMENT......oitiiiiiiieieie ettt bbbttt nb bbb seenis 52
7. TEST SETUP PHOTOGRAPHS ... .o 54
8.EXTERNAL AND INTERNAL PHOTOS OF THE EUT ..o 54

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 5 of 54
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1. GENERAL INFORMATION

1.1 Description of Device (EUT)

EUT . Bluetooth Earphone

Test Model : Rockerz 210

List Model No. : Rockerz 210, A845BL

Model Declaration : PCB board, structure and internal of these model(s) are the
same, So no additional models were tested.

Power Supply : DC 3.7V by battery (100mAh)
Recharge Voltage: 5V—=,500mA

Hardware version : V1

Software version : V1

Bluetooth Operation frequency : 2402MHz-2480MHz

Bluetooth Version : V4l

Bluetooth Channel Number  : 79 Channels for Bluetooth V4.1 (DSS)

Bluetooth Modulation Type  : GEsK, 1 /4-DQPSK , 8-DPSK for Bluetooth V4.1 (DSS)

Antenna Description . Internal Antenna, 2.0dBi(Max.)

1.2 Support equipment List

Manufacturer Description Model S Certificate
Number
Lenovo PC B470 - DOC
Lenovo AC/DC ADAPTER | ADP-90DDB - DOC

1.3 External 1/0O Cable

I/O Port Description Quantity Cable
Charge Interface 1 N/A

1.4 Description of Test Facility

CNAS Registration Number. is L4595.

FCC Registration Number. is 899208.

Industry Canada Registration Number. is 9642A-1.
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 C63.10:2013 and
CISPR 16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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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.

1.6 Measurement Uncertainty

Test ltem Frequency Range Uncertainty Note
9KHz~30MHz 3.10dB @
30MHz~200MHz 2.96dB @
Radiation Uncertainty |: 200MHz~1000MHz 3.10dB (1)
1GHz~26.5GHz 3.80dB @
26.5GHz~40GHz 3.90dB @
Conduction Uncertainty |: 150kHz~30MHz 1.63dB (1)
Power disturbance : 30MHz~300MHz 1.60dB (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 basic data rate feature, the data rates
can be up to 1 Mb/s by modulating the RF carrier using GFSK techniques. The EUT works in the X-axis,
Y-axis, Z-axis. 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.

. Frequency Range Data Rate
Mode of Operations (MH2) (Mbps)
2402 1/2/3
BTV 3.0 2441 1/2/3
2480 1/2/3
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).

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).

Pre-test AC conducted emission at charge from PC mode, recorded worst case.

Pre-test AC conducted emission at both voltage AC 120V/60Hz and AC 240V/50Hz, recorded worst
case.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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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 normal operating mode for Hopping Numbers and Dwell
Time test and a continuous transmits mode for other tests.

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 the turntable, which is 0.8 m above ground plane.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

2.4. Test Sample

The application provides 2 samples to meet requirement;

Sample Number Description
Sample 1 Engineer sample — continuous transmit
Sample 2 Normal sample — Intermittent transmit

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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3. SYSTEM TEST CONFIGURATION

3.1 Justification

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

3.2 EUT Exercise Software

The system was configured for testing in a continuous transmits condition and change test channels by
software (MP_kit_RF TOOL) provided by application.

3.3 Special Accessories

Manufacturer Description Model Sl Certificate
Number
Lenovo PC B470 -- DOC
Lenovo AC/DC ADAPTER | ADP-90DDB -- DOC

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.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C

FCC Rules Description of Test Test Sample Result
§15.247(b)(1) Maximum Conducted Output Power Sample 1 Compliant
§15.247(c) Frequency 2222;:2?2 And 20 dB Sample 1 Compliant
815.247(a)(1)(ii) Number Of Hopping Frequency Sample 2 Compliant
815.247(a)(1)(iii) Time Of Occupancy (Dwell Time) Sample 2 Compliant
§15.209, §15.247(d) Radiated and Conducted Spurious Sample 1 Compliant

Emissions

§15.205 Emissions at Restricted Band Sample 1 Compliant
§15.207(a) Conducted Emissions Sample 1 Compliant
815.203 Antenna Requirements Sample 1 Compliant
815.247(i)§2.1093 RF Exposure N/A Compliant

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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5. SUMMARY OF TEST EQUIPMENT

Item Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
1 Power Sensor R&S NRV-Z51 100458 2017-06-18 | 2018-06-17
2 Power Sensor R&S NRV-Z32 10057 2017-06-18 | 2018-06-17
3 Power Meter R&S NRVS 100444 2017-06-18 | 2018-06-17
4 DC Filter MPE 23872C N/A 2017-06-18 | 2018-06-17
5 RF Cable Harbour 1452 N/A 2017-06-18 | 2018-06-17

Industries
6 |SMA Connector|  Harbour 9625 N/A 2017-06-18 | 2018-06-17
Industries
7 | Spectrum Agilent N90O20A | MY50510140 | 2016-10-27 | 2017-10-26
Analyzer
E4448A(Exter
8 | Signal analyzer Agilent nal mixersto | US44300469 | 2017-06-16 | 2018-06-15
40GHz)
9 RF Cable Hubersuhne | Sucoflex104 FP2RX2 2017-06-18 | 2018-06-17
3m Semi SIDT
10 Anechoic SAC-3M 03CHO3-HY | 2017-06-18 | 2018-06-17
FRANKONIA
Chamber
11 Amplifier SCHAFFNER | COA9231A 18667 2017-06-18 | 2018-06-17
12 Amplifier Agilent 8449B 3008A02120 | 2017-06-16 | 2018-06-15
13 Amplifier MITEQ AMF'%';'%O“ 9121372 | 2017-06-16 | 2018-06-15
14 | Loop Antenna R&S HFH2-72 860004/001 | 2017-06-18 | 2018-06-17
15 | By-log Antenna SCHW?(RZBEC VULB9163 9163-470 | 2017-06-10 | 2018-06-09
16 | Horn Antenna EMCO 3115 6741 2017-06-10 | 2018-06-09
17 | Horn Antenna SCHW?(RZBEC BBHA9170 | BBHA9170154 | 2017-06-10 | 2018-06-09
18 |RF Cable-R03m Jye Bao RG142 CB021 2017-06-18 | 2018-06-17
19 [RF Cable-HIGH SUHNER SUCE)ELEX 03CHO3-HY | 2017-06-18 | 2018-06-17
EMI Test ROHDE &
20 Receiver SCHWARZ ESCI 101142 2017-06-18 | 2018-06-17
e . ROHDE &
21 | Artificial Mains SCHWARZ ENV216 101288 2017-06-18 | 2018-06-17
22 EMI Test AUDIX E3 N/A 2017-06-18 | 2018-06-17
Software

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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6. MEASUREMENT RESULTS

6.1 Peak Power
6.1.1 Block Diagram of Test Setup

6.1.2 Limit

EUT

1

Power Meter.

/

DC Filter

| S| © o O

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: 1 watt. 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

Temperature 26.6°C Humidity 52.3%
Test Engineer Jayden Zhuo Configurations BT
Frequenc Measured Maximum Peak Power Limits .
Test Mode Channel (I(\q/IHz) y (dBm) (dBm) Verdict
0 2402 3.152
GFSK 39 2441 2.928 30 PASS
78 2480 3.612
0 2402 2.925
T/4-DQPSK 39 2441 3.277 21 PASS
78 2480 4.047
0 2402 2.583
8-DPSK 39 2441 3.729 21 PASS
78 2480 4.414
Remark:

1. Test results including cable loss;
2. please refer to following plots;
3. Measured output power at difference Packet Type for each mode and recorded worst case for each

mode.
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6.2 Frequency Separation and 20 dB Bandwidth

6.2.1 Limit

According to §15.247(a) (1), Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band
may have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an output
power no greater than 125 mW.

6.2.2 Block Diagram of Test Setup

L

[]

Spectrum Analyzéen EUT

6.2.3 Test Procedure

Frequency separation test procedure

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

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

3). Set center frequency of Spectrum Analyzer = middle of hopping channel.

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

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

20dB bandwidth test procedure :

1). Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel.
2). RBW 21% of the 20 dB bandwidth, VBW =RBW.
3). Detector function = peak.

4). Trace = max hold.

6.2.4 Test Results

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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Temperature 26.6°C Humidity 52.3%
Test Engineer Jayden Zhuo Configurations BT
The Measurement Result With 1Mbps For GFSK Modulation
Channel 20dB Bandwidth | Channel Separation Limit Result
(KHz2) (MH2z) (KHz2)
Low 907.30 907.30 Pass
Middle 866.40 1.000 866.40 Pass
High 885.00 885.00 Pass
The Measurement Result With 2Mbps For m/4-DQPSK Modulation
Channel 20dB Bandwidth | Channel Separation Limit Result
(KHz) (MH2z) (KH2)
Low 1220.00 813.33 Pass
Middle 1218.00 1.000 812.00 Pass
High 1224.00 816.00 Pass
The Measurement Result With 3Mbps For 8-DPSK Modulation
Channel 20dB Bandwidth | Channel Separation Limit Result
(KHz) (MH2) (KH2)
Low 1211.00 807.33 Pass
Middle 1204.00 1.000 802.67 Pass
High 1207.00 804.67 Pass

Remark:
1. Test results including cable loss;

2. please refer to following plots;
3. Measured at difference Packet Type for each mode and recorded worst case for each mode.
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Frequency Separation

8-DPSK

i 509 A SENsE T T T — R Ts0o ac SEEE T T T ————
vy Type: Log P WAG[[2345¢ g Tpe:Log P AE[Tz335 6
Marker 14 1.000000000 MHz - I e T Log e ::“ : : : .5. Z Marker 14 1.000000000 Wz 1 v Fres Rum D TyR Lo e E‘ZN: Z Z
IFGain:Low #Atten: 30 dB CE Select Trace IFGain:Low #Arten: 30 dB b Select Trace
AMKr1 1.000 MHZ| 1" AMKr1 1.000 MHZ 1"
Ref Offset 05 dB Ref Offset 05 dB
(9gerav__Ref 20.00 dBm 0.952 dB| (ogBiay_Ref 2000 dBm RUNE K| | S—
100 ! Clear Write 0 ‘ I Clear Write,
12 142
y () e ¢ ———
0.00] W .
"y T I T Y o T T 1
wola ] Ir\/\lfmn\ MJ\'\‘” | ol ]rlf\.r “’L\H‘, Trace Average| " e Wd ij\mr\,f‘\,h jf\, Wﬂj \\ﬂ'UJ hﬂ\d‘\ \’\f%n Trace Average|
h ') I T v T‘ - W
200 -0
MaxHold| Max Hold|
<300 <300
e MinHotg| | |*° Min Hold
S00 £00
&0 ViewBIank» 00 View Blank’
Trace On Trace On
700 700
More| More|
Start 2.401500 GHz Stop 2.403500 GHz| 1of3 Start 2.440500 GHz Stop 2.442500 GHz| 1of3
f#Res BW 100 kHz #VBW 100 kHz Sweep 1.000 ms (1001 pts) fRes BW 100 kHz #VBW 100 kHz Sweep 1.000 ms (1001 pts)

MSG TATUS. MsG STATUS

Channel 0/ 2402 MH Channel 39 / 2441 MH

SENSE:INT LIGHAUTO __|D3:20:44 PM 1 23, 2017

L o 2 | rracemetector
Avg Type: Log-P RACE] 2 3
Marker 1 A 1.000000000 ME:U.‘WS = Tei:Free Run A:swmmeﬂ;sm\:r '”“{:“f 4'5 :a
WFGainLow * #Atten: 30 0B LR I
AMKr1 1.000 MHZ|( 1
Ref Offset 05 dB
10 asraiv  Ref 20.00 dBm 0.051 dBj
Log
00 mz| Clear Write
W
000 ! /<g'w “Ln I,J‘\‘I AJ‘_ "FTA
g
N mn\“‘" Mhﬂl’ ’r ’\J‘U M \AJ m" Trace Average|
-100
=200
Max Hold|
<300
e Min Hold]
00
&0 View Blank>
Trace On
-700
More|
Start 2.478500 GHz Stop 2.480500 GHz| 1or3
f#Res BW 100 kHz #VBW 100 kHz Sweep 1.000 ms (1001 pts)
wes status

Channel 78 / 2480 MH

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 16 of 54




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AFL7-ROCKERZ210

Report No.: LCS170614021AE

20dB Bandwidth

GFSK

LiGH 02:06:29 P14 Jun 23, 2017

17/4-DQPSK

LIGNAUTO _|02i09:26 PM un 23, 2017

sTATUS

enter Freq: 2.4 2 - adia I: Nene T T enter Freq: 2. 2 - adio - None Trace/Detector
Center Freq 2.402000000 GHz = '[r:n:;n- 2 ”m”F‘::::nld)mm Radio Std: N Center Freq 2.402000000 GHz .\ $ﬂ:'2r“ 2 mmmﬁ:;:oldnma Radio Std: Ny
HIFGainLow #Atten: 20 dB Radio Device: BTS HIFGainow #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
oo 10
o Jj‘ﬂN ‘-.,,qﬁ\ Clear Write| e Clear Write
200 100
- sl = I
0 [\f 1 '\_\ a0 v
400 ,‘/J\‘V\/ M ag 0 \ Average|
o0 - / VR A prrem—"
E) A Eo] aati (o
0 Max Hold] [~ Max Hold
€00 -70.
[Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz|
jfRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms| Min Hold| #Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms Min Hold|
Occupied Bandwidth Total Power 9.82 dBm QOccupied Bandwidth Total Power 6.74 dBm
842.95 kHz Detector| 1.1610 MHz Detector|
Peak¥| Peak |
Transmit Freq Error -2.382 kHz OBW Power 99.00 % Auto Transmit Freq Error -7.508 kHz OBW Power 99.00 % Auto
x dB Bandwidth 907.3 kHz xdB -20.00 dB x dB Bandwidth 1.220 MHz x dB -20.00 dB

STATUS

Channel 0 / 2402 MHz

IEHAUTO | 02:06:56 A4 n 23, 2017

Channel 0 / 2402 MHz

SENSEIN ALIGHAUTO | 02:08:53 P N 23, 2017

Center F_req 2.4410000h0 GHz

sTATUS

5 SENSEIN L
[ Freq: 2.441000000 GH: Radio Std: N AL [ Freq: 2.441000000 GH: Radio Std: N Frequency
Center Freqg 2441000000 GHz | T:;::EFrn:eI;un ‘avalHolds 10110 e e ‘ T::?:L:!;un ‘AuglHoldz 1010 e o
#IFGainLow #Atten: 20 dB Radio Device: BTS HIFGainLow #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log[— |
00 T 1o Center Freq|
00 )N/\/'“/\j - Clear Write o A S 2.441000000 GHz|
; L L1 ol
: <, : T o
) - ) 1
400 Loy ’fﬂ \.\ Average| 1] !/‘f \
P v \«"\ //
500 Pt Sy 40,
o AR S SN
00 500
o0 Max Hold| [«
200 -70.
[Center 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz| CF Step
PfRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms| Min Hold| #Res BW 30 kHz #/BW 100 kHz Sweep 3.2 ms 300,000 kHz|
Auto Man
Occupied Bandwidth Total Power 11.4 dBm Occupied Bandwidth Total Power 9.24 dBm —
813.25 kHz Detecta 1.1609 MHz Freqonset
Transmit Freq Error -8.302 kHz OBW Power 99.00 % Auto Transmit Freq Error -16.688 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 866.4 kHz x dB -20.00 dB x dB Bandwidth 1.218 MHz x dB -20.00 dB

STATUS

Channel 39 / 2441 MHz

Channel 39 / 2441 MHz

sTATUS

LichH 02.07:21 F#1 Jun 23, 2017 06 4 LGUATTO D0 P ns, 2007 [
Cer | 2.480000000 GHz Radio Std: Nene Cer - 2.480000000 GHz Radio Std: None
Center Freq 2.480000000 GHz = Tri’g':EFrnn ;uh Avalliald> 1010 Center Freq 2.480000000 GHz .\ Trl:ﬁm ;m AvalHald> 10
HIFGainLow #Atten: 20 dB Radio Device: BTS HIFGainow #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
10 10
oo oot Clear Write| . Clear Write
00 J/x.—f VH‘\«\_\ oo IW‘/\J Mo o)
20 LT 20 e } N
00 ag 0 = . Average|
400 vas VAN "'\ S 40
o0 [ A =a o0
0 Max Hold] - MaxHold|
.70.0 -70.
[Center 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz|
jfRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms| Min Hold| #Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms Min Hold|
Occupied Bandwidth Total Power 12.2 dBm Occupied Bandwidth Total Pawer 10.1 dBm
831.00 kHz Detector| 1.1640 MHz Detector|
Peak¥| Peak |
Transmit Freq Error -14.243 kHz OBW Power 99.00 % Auto Transmit Freq Error -16.601 kHz OBW Power 99.00 % Auto
x dB Bandwidth 885.0 kHz xdB -20.00 dB x dB Bandwidth 1.224 MHz x dB -20.00 dB

STATUS

Channel 78 / 2480 MHz

Channel 78 / 2480 MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 17 of 54




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.  FCC ID: 2AFL7-ROCKERZ210  Report No.: LCS170614021AE

Test Plot of Test Result
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6.3 Number of Hopping Frequency

6.3.1 Limit

According to §15.247(a)(1)(ii) or A8.1 (d), 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

i3

[]

Spectrum Analyzer

6.3.3 Test Procedure

EUT

1). Place the EUT on the table and set it in transmitting mode.
2). Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to

the Spectrum Analyzer.

3). Set Spectrum Analyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.
4). Set the Spectrum Analyzer as RBW, VBW=1MHz.

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

6.3.4 Test Results

Temperature

26.6°C

Humidity

52.3%

Test Engineer

Jayden Zhuo

Configurations

BT

The Measurement Result With The Worst Case of 1Mbps For GFSK Modulation

Total No. of

Hopping Channel

Measurement Result Limit Result
(No. of Ch) (MHz)
79 >15 Pass

Note: The test data refer to the following page.
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6.4 Time of Occupancy (Dwell Time)

6.4.1 Limit

According to §15.247(a)(1)(iii) or A8.1 (d), 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

6.4.3 Test Procedure

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

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

3). Set center frequency of Spectrum Analyzer = operating frequency.
4). Set the Spectrum Analyzer as RBW, VBW=1MHz, Span = 0Hz, Sweep = auto.

5). Repeat above procedures until all frequency measured was complete.

6.4.4 Test Results

The Dwell Time=Burst Width*Total Hops. The detailed calculations are showed as follows:

The duration for dwell time calculation: 0.4[s]*hopping number=0.4[s]*79[ch]=31.6[s*ch];

The burst width [ms/hop/ch], which is directly measured, refers to the duration on one channel hop.

The hops per second for all channels: The selected EUT Conf uses a slot type of 5-Tx&1-Rx and a

hopping rate of 1600 [ch*hop/s] for all channels. So the final hopping rate for all channels is
1600/6=266.67 [ch*hop/s]

The hops per second on one channel: 266.67 [ch*hops/s]/79 [ch]=3.38 [hop/s];

The total hops for all channels within the dwell time calculation duration: 3.38 [hop/s]*31.6[s*ch]=106.67
[hop*ch];

The dwell time for all channels hopping: 106.67 [hop*ch]*Burst Width [ms/hop/ch].
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. _FCC ID: 2AFL7-ROCKERZ210 _ Report No.: LCS170614021AE
Temperature 26.6°C Humidity 52.3%
Test Engineer Jayden Zhuo Configurations BT
Mode Fr((el\(jlli'ezr)lcy Burst Type Puls((ren\é\)lldth Dwe(IIS)Tlme L(lrsn)lt Verdict
DH1 0.384 0.1229
GFSK 2441 DH3 1.648 0.2637 0.4 PASS
DH5 2.880 0.3072
2DH1 0.400 0.1280
m/4-DQPSK 2441 2DH3 1.648 0.2637 0.4 PASS
2DH5 2.880 0.3072
3DH1 0.396 0.1267
8-DPSK 2441 3DH3 1.640 0.2624 0.4 PASS
3DH5 2.880 0.3072
Remark:

1. Test results including cable loss;
2. please refer to following plots;
3. Measured at difference Packet Type for each mode and recorded woest case for each mode.
4. Dwell Time Calculate formula:
DH1: Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second
DH3: Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second
DH5: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second
5. Measured at low, middle and high channel, recorded worst at middle channel,
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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.

6.5.2 Block Diagram of Test Setup

L

[]

Spectrum Analyzer EUT

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 26.5GHz 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 in this report. The test data refer to the
following page.
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Temperature 26.6°C Humidity 52.3%
Test Engineer Jayden Zhuo Configurations BT
Frequency Spurious R.F Qonducted Limits '
Test Mode Channel Emission Verdict
(MHz) (dBc)
(dBc)
0 2402 <-20
GFSK 39 2441 <-20 -20 PASS
78 2480 <-20
0 2402 <-20
1/4-DQPSK 39 2441 <-20 -20 PASS
78 2480 <-20
0 2402 <-20
8-DPSK 39 2441 <-20 -20 PASS
78 2480 <-20
Remark:

1. Test results including cable loss;
2. please refer to following plots;
3. Measured at difference Packet Type for each mode and recorded worst case for each mode.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.  FCC ID: 2AFL7-ROCKERZ210

Report No.: LCS170614021AE

RF Conducted Spurious Emissions
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2AFL7-ROCKERZ210

Report No.: LCS170614021AE

RF Conducted Spurious Emissions
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