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RADIO TEST REPORT

FCC 47 CFR PART 15 SUBPART C

Test Standard FCC Part 15.247
Product name Massage Chair
Brand Name SYNCA

Model No. MC-J6900

Test Result Pass

The test Result was tested by Compliance Certification Services Inc. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were
given in ANSI C63.10: 2013 and compliance standards.

The test results of this report relate only to the tested sample (EUT) identified in this
report.

The test Report of full or partial shall not copy. Without written approval of Compliance
Certification Services Inc. (Wugu Laboratory)

Approved by: Reviewed by:

. %7

Sam Chuang Jerry Chuang
Manager Engineer

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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1. GENERAL INFORMATION
1.1EUT INFORMATION
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Johnson Health Tech. Co., Ltd.

Applicant N0.999, Sec.2 Dongda Rd., Daya Dist., Taichung City 428, Taiwan,
R.O.C.

Manufacturer Johnson Health Tech.(Shanghai) Co., Ltd.
No0.1355, Xinhe Rd., JiaDing, Shanghai, China

Equipment Massage Chair

Model No. MC-J6900

Model Discrepancy N/A

Trade Name SYNCA

Received Date July 10, 2017

Date of Test

March 23 ~ April 25, 2018

Output Power (W)

GFSK : 0.0038
8DPSK : 0.0044

Power Supply

Power from Power Supply.

AC 100~120V, 50/ 60 Hz

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -



SGS crse-

Report No.: T170710D08-RP1 Rev.. 00

1.2INFORMATION ABOUT THE FHSS CHARACTERISTICS
1.2.1 Pseudorandom Frequency Hopping Sequence

The channel is represented by a pseudo-random hopping sequence hopping through the
79 RF channels. The hopping sequence is unique for the piconet and is determined by
the Bluetooth device address of the master; the phase in the hopping sequence is
determined by the Bluetooth clock of the master. The channel is divided into time slots
where each slot corresponds to an RF hop frequency. Consecutive hops correspond to
different RF hop frequencies. The nominal hop rate is 1 600 hops/s.

1.2.2 Equal Hopping Frequency Use

The channels of this system will be used equally over the long-term distribution of the
hopsets.

1.2.3 Example of a 79 hopping sequence in data mode:

02, 05, 31, 24, 20, 10, 43, 36, 30, 23, 40, 06, 21, 50, 44, 09, 71, 78, 01, 13, 73, 07, 70, 72,
35, 62,42, 11, 41, 08, 16, 29, 60, 15, 34, 61, 58, 04, 67, 12, 22, 53, 57, 18, 27, 76, 39, 32,
17,77,52, 33, 56, 46, 37, 47, 64, 49, 45, 38, 69, 14, 51, 26, 79, 19, 28, 65, 75, 54, 48, 03,
25, 66, 05, 16, 68, 74, 59, 63, 55

1.2.4 System Receiver Input Bandwidth

Each channel bandwidth is 1IMHz.

The system receivers have input bandwidths that match the hopping channel bandwidths
of their corresponding transmitters and shift frequencies in synchronization with the
transmitted signals.

1.2.5 Equipment Description

15.247(a)(1) that the Rx input bandwidths shift frequencies in synchronization with the
transmitted signals.

15.247(g): In accordance with the Bluetooth Industry Standard, the system is designed to
comply with all of the regulations in Section 15.247 when the transmitter is presented
with a continuous data (or information) system.

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not
coordinate it channels selection/ hopping sequence with other frequency hopping
systems for the express purpose of avoiding the simultaneous occupancy of individual
hopping frequencies by multiple transmitters.
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1.3EUT CHANNEL INFORMATION
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Frequency Range

2402MHz-2480MHz

Modulation Type

1. GFSK for BDR-1Mbps
2. n/4-DQPSK for EDR-2Mbps
3. 8DPSK for EDR-3Mbps

Number of channel

79 Channels

Remark:

Refer as ANSI 63.10:2013 clause 5.6.1 Table 4 for test channels

Number of frequencies to be tested

Frequency range in Number of Location in frequency
which device operates frequencies range of operation
|:| 1 MHz or less 1 Middle
|:| 1 MHz to 10 MHz 2 1 near top and 1 near bottom
& More than 10 MHz 3 1 near top, 1 near middle, and 1 near bottom

1.4 ANTENNA INFORMATION

Antenna Type

[ 1 PIFA [X] Chip [] Dipole [] Coils

Antenna Gain

Gain: 2.5dBi

Antenna connector

N/A

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -
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1.5 MEASUREMENT UNCERTAINTY

PARAMETER UNCERTAINTY
IAC Powerline Conducted Emission +/- 1.2575
Emission bandwidth, 20dB bandwidth +/- 1.4003
RF output power, conducted +/- 1.1372
Power density, conducted +/- 1.4003
3M Semi Anechoic Chamber / 30M~200M +/- 4.0138
3M Semi Anechoic Chamber / 200M~1000M +/- 3.9483
3M Semi Anechoic Chamber / 1G~8G +/- 2.5975
3M Semi Anechoic Chamber / 8G~18G +/- 2.6112
3M Semi Anechoic Chamber / 18G~26G +/- 2.7389

Remark:

Page: 7/61
Rev.: 00

1.This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=2

2. ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the

emissions test results be included in the report.

1.6 FACILITIES AND TEST LOCATION

All measurement facilities used to collect the measurement data are located at
No.11, Wugong 6th Rd., Wugu Dist., New Taipei City 24891, Taiwan. (R.O.C.)

Test site Test Engineer Remark
AC Conduction Room Dally Hong -
Radiation Jerry Chuang -
RF Conducted Dally Hong -

Remark: The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and

CISPR Publication 22.
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1.7INSTRUMENT CALIBRATION

RF Conducted Test Site
Equipment Manufacturer Model Serial Number| Calibration Date | Calibration Due
Power Meter Anritsu ML2495A 1012009 07/03/2017 07/02/2018
Power Sensor Anritsu MA2411B 917072 07/03/2017 07/02/2018
Spectrum Analyzer R&S FSV 40 101073 10/02/2017 10/01/2018
D}Eﬁﬁt,!,?é‘f" Agilent 87301D | MY44350252 |  07/25/2017 07/24/2018
HUBER SUCOFLEX
SUCOFLEX Cable SUHNER 104PEA 25157 07/31/2017 07/30/2018
- Solvang
Divider 2-18GHz 4Way| STI08-0015 07/26/2017 07/25/2018
Technology
3M 966 Chamber Test Site
Equipment Manufacturer Model Serial Number | Calibration Date | Calibration Due
Bilog Antenna |Sunol Sciences JB3 A030105 06/20/2017 06/19/2018
Horn Antenna ETC MCTD 1209 | DRH13M02003 08/25/2017 08/24/2018
Pre-Amplifier EMEC EM330 60609 06/07/2017 06/06/2018
Spectrum Agilent E4446A US42510252 11/27/2017 11/26/2018
Analyzer
Loop Ant COM-POWER AL-130 121051 03/21/2018 03/20/2019
Antenna Tower CCSs CC-A-1F N/A N.C.R N.C.R
Controller CCs CC-C-1F N/A N.C.R N.C.R
Turn Table CCS CC-T-1F N/A N.C.R N.C.R
Pre-Amplifier HP 8449B 3008A00965 06/27/2017 06/26/2018
Filter N/A 2400-2500 N/A N/A N/A
HUBER SUCOFLEX
Cable SUHNER 104PEA 25157 07/31/2017 07/30/2018
HUBER SUCOFLEX
Cable SUHNER 104PEA 20995 07/31/2017 07/30/2018
AC Conducted Emissions Test Site
Equipment Manufacturer Model Serial Number | Calibration Date |Calibration Due
LISN R&S ENV216 101054 02/06/2018 02/05/2019
LISN SCHWARZBECK| NSLK 8127 8127-541 02/09/2018 02/08/2019
EMI Test R&S ESCI 100064 05/17/2017 05/16/2018
Receiver
Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to NML/ROC and NIST/USA.

2. N.C.R. = No Calibration Required.
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1.8SUPPORT AND EUT ACCESSORIES EQUIPMENT
EUT Accessories Equipment
No. Equipment Brand Model Series No. FCC ID
N/A
Support Equipment
No. Equipment Brand Model Series No. FCC ID
NB(K) Toshiba voyager ZD 154034s N/A
2 NB(L) Toshiba |PORTEGE R30-A N/A PD97260H

1.9 TEST METHODOLOGY AND APPLIED STANDARDS

The test methodology, setups and results comply with all requirements in accordance
with ANSI C63.10:2013, FCC Part 2, FCC Part 15.247.
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2. TEST SUMMERY
FCC Standard Section | Report Section Test ltem Result
15.203 1.2 Antenna Requirement Pass
15.207(a) 5.1 AC Conducted Emission -

15.247(a)(1) 5.2 20 dB Bandwidth Pass
- 5.2 Occupied Bandwidth (99%) Pass
15.247(b)(1) 5.3 Output Power Measurement Pass
15.247(a)(1) 54 Frequency Separation Pass
15.247(a)(2)(iii) 5.5 Number of Hopping Pass
15.247(d) 5.6 Conducted Band Edge Pass
15.247(d) 5.6 Conducted Emission Pass
15.247(a)(2)(iii) 5.7 Time of Occupancy Pass
15.247(d) 5.8 Radiation Band Edge Pass
15.247(d) 5.8 Radiation Spurious Emission Pass

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -
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3. DESCRIPTION OF TEST MODES
3.1 THE WORST MODE OF OPERATING CONDITION
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Operation mode

GFSK for BDR-1Mbps (DH5)
8DPSK for EDR-3Mbps (3DH5)

Test Channel Frequencies

GFSK for BDR-1Mbps:
1.Lowest Channel : 2402MHz
2.Middle Channel : 2441MHz
3.Highest Channel : 2480MHz
8DPSK for EDR-3Mbps:
1.Lowest Channel : 2402MHz
2.Middle Channel : 2441MHz
3.Highest Channel : 2480MHz

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -
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3.2 THE WORST MODE OF MEASUREMENT
AC Power Line Conducted Emission
Test Condition AC Power line conducted emission for line and neutral
Voltage/Hz 120V/60Hz
Test Mode Mode 1:EUT power by AC adapter via power cable.
Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4
Radiated Emission Measurement Above 1G
Test Condition Band edge, Emission for Unwanted and Fundamental

Voltage/Hz 120V/60Hz

Test Mode Mode 1:EUT power by AC adapter via power cable.

Worst Mode Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4

Placed in fixed position.

Placed in fixed position at X-Plane (E2-Plane)
Placed in fixed position at Y-Plane (E1-Plane)
Placed in fixed position at Z-Plane (H-Plane)

Worst Position

I =

Worst Polarity Horizontal [X] Vertical

Radiated Emission Measurement Below 1G

Test Condition Radiated Emission Below 1G

Voltage/Hz 120V/60Hz

Test Mode Mode 1:EUT power by AC adapter via power cable.

Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4

Remark:

1. The worst mode was record in this test report.

2. EUT pre-scanned in three axis ,X,Y, Z and two polarity, Horizontal and Vertical for
radiated measurement. The worst case(X-Plane and Vertical) were recorded in this
report

3. For below 1G, AC power line conducted emission and radiation emission were
performed the EUT transmit at the highest output power channel as worse case.

This document cannot be reproduced except in full, without prior written approval of the Company. #8480 40 S I M AT » F o &0 -
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4. EUT DUTY CYCLE
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Duty Cycle
Configuration TX ON (ms) TX ALL (ms) Duty Cycle (%) Duty Factor(dB)
BDR-1Mbps 1.0000 1.0000 100.00% 0.00
EDR-3Mbps 1.0000 1.0000 100.00% 0.00
BDR-1Mbps EDR-3Mbps
5 Agilent 23:25:37 Mar 24, 2018 T # Agilent 23:46:04 Mar 24, 2018 R T
Mkrl 270 ps Mkrl  6.97 ms
Esf }(19 dBpY #fitten 16 dB 95.45 dBpY 5;;}(19 dBpY #fitten 16 dB 96.46 dBpY
Lag Log
148 18
dB/ dB/ |
Dffst 4 Offst
6 6
dB dB
LgAv LaRv
M1 52 Ml 82
53 FS 53 FS
A AA A AA
£ £0f):
FTun FTun
Center 2,402 008 GHz Span @ Hz Center 2.402 000 GHz Span @ Hz
Res BH 1 MHz #UBH 1 MHz Sweep 18 ms (1001 pts) Res BH 1 MHz #JBH 1 MHz Sweep 10 ms (1061 pts)

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -
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5. TEST RESULT
5.1 AC POWER LINE CONDUCTED EMISSION
5.1.1 Test Limit
According to §15.207(a),
Frequency Range Limits(dBuV)
(MHz) Quasi-peak Average
0.15to 0.50 66 to 56* 56 to 46*
0.50t0 5 56 46
510 30 60 50

* Decreases with the logarithm of the frequency.

5.1.2 Test Procedure

Test method Refer as ANSI 63.10:2013 clause 6.2,
1. The EUT was placed above horizontal ground plane and 0.4m above vertical ground

plane.

EUT connected to the line impedance stabilization network (LISN)

Receiver set RBW of 9kHz and Detector Peak, and note as quasi-peak and

average.

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

compliance.

5. Recorded Line for Neutral and Line.

5.1.3 Test Setup

Vertical reference ground plane

7 EMI receiver

| \"; 10cm

LISN

5.1.4 Test Result

Pass.

\¥

Horizontal reference ground
plane

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -
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Test Data
Test Mode: Mode 1 Temp/Hum 24(°C) / 50%RH
Test Voltage: AC 120V Test Date April 25, 2018
Phase: Line Test Engineer Dally Hong
80.0 dBuY
Limit1: —_—
Limit2: —_
\ |
\ |
b
1 '|| 5
30 1 kel |
2 ” r|
3 |
& Hl
(D
f
-20
0.150 05 [MHz) 5 30.000
QuasiPeak | Average | Correction | QuasiPeak | Average | QuasiPeak | Average | QuasiPeak | Average
NG, || AL O reading reading factor result result limit limit margin margin RS
(MHz) (dBuVv) (dBuv) (dB) (dBuv) (dBuv) (dBuv) (dBuVv) (dB) (dB)
1 0.8940 23.41 18.22 0.14 23.55 18.36 56.00 46.00 -32.45 -27.64 Pass
2% 1.0220 13.68 9.61 0.14 13.82 9.75 56.00 46.00 -42.18 -36.25 Pass
3 2.9540 18.81 16.65 0.18 18.99 16.83 56.00 46.00 -37.01 -29.17 Pass
4 9.1540 30.10 20.07 0.29 30.39 20.36 60.00 50.00 -29.61 -29.64 Pass
5 10.6700 37.95 31.49 0.31 38.26 31.80 60.00 50.00 -21.74 -18.20 Pass
6 21.0140 27.78 8.11 0.48 28.26 8.59 60.00 50.00 -31.74 -41.41 Pass

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -
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Test Mode: Mode 1 Temp/Hum 24(°C) / 50%RH
Test Voltage: AC 120V Test Date April 25, 2018
Phase: Neutral Test Engineer Dally Hong
80.0 dBuy
Limit1: —_
Limit2: —_
\ |I
1 | |!.
/| b
! 3
1 13
I |
30 i
-20
0.150 0.5 [MHz) 5 30.000
No. | Frequency QuasiEeak Averr_age Correction | QuasiPeak | Average ngsiF_’eak Avgrgge QuasiReak Avera_ge Remark
reading reading factor result result limit limit margin margin
(MHz) (dBuV) (dBuV) (dB) (dBuv) (dBuV) (dBuV) (dBuV) (dB) (dB)
1 0.3260 40.18 27.66 0.12 40.30 27.78 59.55 49.55 -19.25 -21.77 Pass
2% 0.4700 38.17 31.04 0.12 38.29 31.16 56.51 46.51 -18.22 -15.35 Pass
3 0.8900 36.37 31.11 0.13 36.50 31.24 56.00 46.00 -19.50 -14.76 Pass
4 9.8100 43.81 32.45 0.30 4411 32.75 60.00 50.00 -15.89 -17.25 Pass
5 10.6780 52.93 46.83 0.31 53.24 47.14 60.00 50.00 -6.76 -2.86 Pass
6 16.5300 33.89 30.01 0.40 34.29 30.41 60.00 50.00 -25.71 -19.59 Pass
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5.2 20DB BANDWIDTH AND OCCUPIED BANDWIDTH (99%)

5.2.1 Test Limit
According to §15.247(a) (1),
20 dB Bandwidth : For reporting purposes only.

Occupied Bandwidth(99%) : For reporting purposes only.

5.2.2 Test Procedure
Test method Refer as Section 8.1 and ANSI 63.10:2013 clause 6.9.2,
1. The EUT RF output connected to the spectrum analyzer by RF cable.

2. Setting maximum power transmit of EUT

3. SAset RBW =30KHz, VBW = 100KHz and Detector = Peak, to measurement 20dB
Bandwidth.

4. SAset RBW = 1% ~ 5% OBW, VBW = three times the RBW and Detector = Peak, to
measurement 99% Bandwidth.

5. Measure and record the result of 20 dB Bandwidth and 99% Bandwidth. in the test
report.

5.2.3 Test Setup

Spectrum

EUT
Analyzer

5.2.4 Test Result

Test mode: GFSK_BDR-1Mbps mode / 2402-2480 MHz
Frequency OBW/(99%) 20dB BW
Sl (MHz) (kHz) (MHz)
Low 2402 0.8509 0.9478
Mid 2441 0.8683 0.9478
High 2480 0.8552 0.9478
Test mode: 8DPSK_EDR-3Mbps mode / 2402-2480 MHz
Frequency OBW/(99%) 20dB BW
e (MHz) (MHz) (MHz)
Low 2402 1.2416 1.3695
Mid 2441 1.2286 1.3565
High 2480 1.2373 1.3565
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20dB BW Test Data

GFSK BDR-1Mbps mode

Low CH

Mid CH

Spectrum | |"$’ Spectrum =
Ref Level 20.00 dbm = RBW 30 kriz Ref Level 20.00 dém = RBW 30 kiiz
b ALL 30 dB & SWT 500 ms & VBW 100 kHz  Mode Auto Swesp f= ALL 30 dE & BWT 500 ms & VBW 100 kHz  Mode aAutd Swesp
[@ 17k view (@ 1Pk View
Mi[1] 9.7 dBm| Y] ~a.57 dBm]
2.40208680 GHZ, 2.44108680 CHe|
o M2[1]1 29.45 dBm| 1o M2[1] 28,80 dBm)|
2.40156087 GHz, 2.44056087 GHZ|
a 0 d
M1 W1
01 -9.790 dBm '\f\\v\ 01 -9.570 derm \(\_\\q
20 20
e ”\f\ W
o g
a0l 2 29700 ol s
40 \\ -4 .\\
50 dl /V / \ .\,\ 50 “Vk
5 \“\ - o TR
Moy —— g
70 2 70 Fo
F1 F1
| |
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GHz 691 pts Span 3.0 MHz
arkar larker
Type | Ref | Trc X-walue I ¥-value | __Function Function Result | Type | Ref | Trc ¥-valua | ¥-valus |__Function Function Result |
W[ 1 2 4020868 GHz ~8.79 cbm AL 1 2.4410868 GHz 9,57 dbm
[ 1 2,40186087 GHz -29.45 dBm [ 1 2,44056087 GHz -28.80 dim
D3 ma 1 947,83 kHz 0.02 dé. D3 w2l 1 947,83 kHz 0.10 d&

\ )i J

Dam:23MAR 2018 1155:50

L I J

Dawe: 23MAR 2018 11358:22

High CH

Spectrum I |m
Ref Lewel 20.00 dBm & RBW 30 kHz
= At 3008 & SWT 500 ms & VBW 100 kHz  Mode Auto Swesp
[@1rk view
Mi[1] -9.82 dBm|
5 2.48000430 GHz
i M2[1] 29.56 dBm)|
2.47956087 GHz
o
i
01 -0.620 dem V\\
20 dl -
M )
~s0cl z -29 820 rrl
40 f b“\\\
Ve A
60
sty e -
70 F
i
CF 2.48 GHz 691 pts Span 3.0 MHz
arker
Type | Ref | Trc X-walue I Y-value |__Function Function Result |
1 1 24800043 GHz ~8.62 dBm
[ 1 2,47086037 GHz -20.56 dBm
oz Mzl 1 047,82 kHz 0,27 di

L T ] W e

Date: 23MAR 2018 1202:19
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8DPSK EDR-3Mbps mode

Low CH

Mid CH

\ )i

Dam: 23MAR 2018 1225116

\ )i

Dam:2aMAR 2018 1228:22

Spectrum | |"§“ Spectrum | |"§“
Ref Level 20.00 dém & RBW 30 kHz Ref Level 20.00 dém & RBW 30 kHz
b ALL 30 d8 @ SWT 500 ms & YBW 100 kHz Mode Auta Swaap o _ALL 30 d8 @ SWT 500 ms & YBW 100 kHz Mode Auta Swaap
[@ 1Pk View [@ 1Pk View
Mi[1] -15.23 dBm)| Mi[1] -15.60 dBm)|
. 2.40215200 GHZ| . 2.44115200 GHz2|
o M2[1]1 95.01 dBm| o M2[1] 4.01 dBm|
o 2.40133913 GHz| o 244034348 GHz|
-10 LiiFs -10 Lt
01 -15.230 ¥, 1 -15.600 ds; ¥
0 TR 0 i PRV Wy N
-=0d "}I— -=0d T ig
-35.600
-40 \\\M -40 M\/ \\
-60
70 d F 70 d F2
F1 F1
|
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GHz 691 pts Span 3.0 MHz
arker arker
Type | Ref [ Tre X-value | Y-value |__Function Function Result | Type | Ref [ Tre X-value | Y-value |__Function Function Result |
1] 1 2.402152 GHz -15.23 dEm 1] 1 2.441152 GHz -15.60 dEm
M2 1 2.40133913 GHz -35.01 dBm M2 1 2.44034348 GHz -24.01 dBm
D2 M2 1 1.36957 MHz 0.20 dé D2 M2 1 1.35652 MHz -0.28 o
— — — — — —
(e (L e

High

CH

Spectrum |

()

Ref Level 20.00 dBm & RBW 30 k2

bo ALt 30 dB @ SWT 500 ms & VBW 100 kHz  Mode auto Sweep
[@1rk view
Mi[1] -16.57 dBm|

o 2.48015630 GHz
u M2[1] 45.51 dBm)|
. 247934348 GHz
-10

01 -16.570 dBmr
20l ‘ J/N Fa ]
-30 dl

-60
=70 F2Z
F1
CF 2.48 GHz 691 pts Span 3.0 MHz
arkar
Type | Ref | Tre X-value | Y-value |_Function Function Result |
M1 1 24801563 GHz -16.57 dEm
M2 1 2.47934348 GHz -35.51 dém
Dz M2 1 1.356E2 MHz -0.10 dg

\ )i
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OBW(99%) Test Data
GFSK BDR-1Mbps mode

Low CH Mid CH

Spectrum | |"$’ Spectrum
Ref Level 20.00 dém

Ref Level 20.00 dém

& RBW 10 kHz

C)

v
o _ALL 30 08 @ SWT 500 ms & YBW 30 kHz Mode auto Swos
[ 2FK view

@ RBW 10 kHz

f= ALL 30 dE @ SWT 500 ms & VBW 30 kHz  Mode Auta Swesp

[@1Pk Visw
M1[1] -12.48 dBm ML) -12.35 dem|
240208680 GHz| 2.44108250 GHz|
10 df Occ Bre B50.940665702 kHz] 10 db Oce B 868.306801737 kHz]
od o4

-10 =3

o "
20 Nuﬂfl }\\'ﬂu 0 " Mﬁ

if i
40 o U.J\ Hmﬂ a0 d i L L\J’IJ\'\
50 d JAF‘“ 1 a0 J'J nv
end i Af V\ | b, eod Ml (J \W 1/l
sl |V st [ Lok [ e,
(cr 2302 01z GF 2431 Giiz

691 &
)it J

Dam: 23MAR 2018 1155:00

Span 3.0 MHz
“ g

Dawe: 23MAR 2018 11358:48

691&

Span 3.0 MHz
“ [_]

High CH

Spectrum |

Ref Level 20.00 dBm

=

& RBW 10 kHz

o ALt 3048 & SWT 500 ms & YBW 30 kHz Mode Auto Sweep

@ 1Pk View
mi[1] -12.53 dBm|
2.48008250 GHz|
10 df -Occ By B55.282199710 kHz|
ad
-10 d 175}
o
20 wuﬁﬂf I‘_ﬂ
d M, 12
-30 n})}J«" H‘UIM
40 d U.,]\ /)
50 d 4, d
od ‘NN n‘u‘{ V\‘ﬁ r\t'nv],,'.‘k“\<
7 ol ﬁuV.LFILWAW
CF 2.48 Gz 691 pts Span 8.0 MHz
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8DPSK EDR-3Mbps mode

Low CH

Mid CH

Spectrum |

Dam:23MAR 2018 1223:48

|"e.’ spectrum | |"e.’
Ref Level 20.00 dém & RBW 20 kHz Ref Level 20.00 dém & RBW 20 kHz
b ALL 30 dB @ SWT 500 ms & VBW 1 MHz Mode Auto Swee b ALL 30 dB @ SWT 500 ms & VBW 1 MHz Mode sutd Swasp
'.!Pk View @ 1Pk View
m1i[1] -16.72 dBm| m1i[1] -16.96 dBm|
2.40196960 GHz| 2.44096960 GHz|
10 d Occ By 1.241678726 MHz| 10 df Occ By 1.228654124 MHz|
0 0
-10 d -10 d
- il
-20 d /\flv U/‘n h— - -20 d » U.r"k - -
2
30 d D“{\ =0 d W\
=40 di =40 di
@?{"’”f‘”’\ 1o \AV/’) "\m e Paad! rforjl""dw .»J\Ur/ \v_. o
60 d 60 d
70 d =70 d
CF 2.402 GHz 691 pts Span 9.0 MHz CF 2.441 GHz 691 pts
)il [T —_L'

L )it

Dam:Z3MAR 2018 1228:22

Span 3.0 MHz
J - g

High CH

Spectrum |

Ref Level 20.00 dBm

=

s Att

& RBW 20 kHz

30dB & SWT S00ms & VBW 1MHz

Mode suto Sweep

@ 1Pk View

mi[1] -17.88 dBm|

2.47996960 GHZ|
10 d Oce Bve 1.237337192 MHz|
od
-10 dl
i
20 o T H T
i AT S T
I

20 d "

AN
\[\I L
-60 d
70 d
CF 2.48 GHz 691 pts Span 3.0 MHz
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5.3 OUTPUT POWER MEASUREMENT

5.3.1 Test Limit

According to §15.247(a)(1).
Peak output power :

ECC

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.

Limit

X] Antenna not exceed 6 dBi : 21dBm
[ ] Antenna with DG greater than 6 dBi : 21dBm
[ Limit =30 — (DG - 6)]

Average output power : For reporting purposes only.

5.3.2 Test Procedure

1.

2.
3.
4

The EUT RF output connected to the power meter by RF cable.

Setting maximum power transmit of EUT.

The path loss was compensated to the results for each measurement.

Measure and record the result of Peak output power and Average output power. in

the test report.

5.3.3 Test Setup

EUT

Power Meter
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5.3.4 Test Result
Peak output power :

T170710D08-RP1

Freq PK PK Limit
Config. CH ) Power Power
(MHz) (dBm) W) (dBm)
0 2402 5.57 0.0036
GFSK
BR-1Mbps 39 2441 5.85 0.0038
(DH5)
78 2480 574 0.0037
21
8DPSK 0 2402 5.92 0.0039
EDR-
3Mbps 39 2441 6.37 0.0043
(DH5) 78 2480 | 6.47 |0.0044
Averaqe output power -
AV Power
Config. CH Freq. (MHz
g q. (MHz) (dBm)
GESK 0 2402 531
BR-1Mbps 39 2441 5.56
(DHS) 78 2480 541
8DPSK 0 2402 3.38
EDR-
3Mbps 39 2441 3.29
(DH5) 78 2480 2.68
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5.4 FREQUENCY SEPARATION

5.4.1 Test Limit
According to §15.247(a)(1),

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.

Limit > two-thirds of the 20 dB bandwidth

5.4.2 Test Procedure

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

2. EUT RF output port connected to the SA by RF cable.

3. Set the spectrum analyzer as RBW = 100kHz, VBW = 300kHz, Sweep = auto.
Max hold, mark 3 peaks of hopping channel and record the 3 peaks frequency

5.4.3 Test Setup

Spectrum

EUT
Analyzer

5.4.4 Test Result

Test mode: GFSK_BDR-1Mbps mode / 2402-2480 MHz
Frequenc CUENIE: Sgh:rnart]i%ln
Channel q y Separation pare Result
(MHz) (MH2) Limits
(MH2)
Low 2402 0.9986 0.6319 PASS
Mid 2441 0.9986 0.6319 PASS
High 2480 0.9986 0.6319 PASS
Test mode: 8DPSK_EDR-3Mbps mode / 2402-2480 MHz
Frequenc (G Sgh:rnar':iez)ln
Channel q y Separation pare Result
(MHz) (MH2) Limits
(MHz)
Low 2402 1.0029 0.9130 PASS
Mid 2441 1.0029 0.9043 PASS
High 2480 1.0029 0.9043 PASS
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GFSK_BDR-1Mbps mode

ALL

Spectrum

Ref Lewvel 20.00 dBm
30 dBE & SWT 500 ms & YBW 300 kHz

(=]

& RBW 100 kHz

Mode Auto Sweaep

@ 1Pk View

10 dBm:

o dam

D1[1] 0.06 de

998.60 kHZ

M1[1] -7.37 dBm

2.44107890 GHz
M1 N
X ]

-10 dBm

7

N

)

-20 dBm

\

-20 dBm

N

CF 2.4415

GHzZ

691 pts

J1

Daote: Z2MAR 2018 1201:1€

ki

o

Span 3.0 MHz
]
“ A
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8DPSK_EDR-3Mbps mode

Spectrum

(=]

Ref Lewvel 20.00 dBm

ALL 30 dB &

SWT 500 ms & YBW 300 kHz

& RBW 100 kHz

Mode Auto Sweaep

@ 1Pk View

D1[1] -0.09 de
1.00290 MHZ|
M1[1] -11.24 dBm

2.44111790 GHz

1

CF 2.4415 GHz

691 pts

I J1

Daote: Z2MER 2018 12:31:52

ki

o

Span 3.0 MHz
]
- A
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5.5 NUMBER OF HOPPING

5.5.1 Test Limit

According to 815.247(a)(1)(iii)
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15

channels.

5.5.2 Test Procedure

Test method Refer as ANSI 63.10:2013 clause 7.8.3
1. Place the EUT on the table and set it in transmitting mode.

2. EUT RF output port connected to the SA by RF cable.
3. Set spectrum analyzer Start Freq. = 2400 MHz, Stop Freq. = 2483.5 MHz,
RBW=100KHz, VBW = 300KHz.

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

5.5.3 Test Setup

EUT

spectrum
Analyzer

5.5.4 Test Result

Page:
Rev.:

27161
00

Number of Hopping
Hopping .
Mode Frequency Channel Hopping Channel Result
(MHz) N Number Limits
umber
BDR-1Mbps 2402-2480 79 15 b
ass
EDR-3Mbps 2402-2480 79 15
REMARK:

The frequency spectrum was broken up in to two sub-range to clearly show all of the
hopping frequencies. In the AFH mode, this device operation was using 20 channels, so
the requirement for minimum number of hopping channels is satisfied
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Test Data

Spectrum | |“$‘ Spectrum | |“$‘
Ref Level 20.00 dBm & RBW 100 kHz Ref Level 20.00 dBm & RBW 100 kHz
o ALL 30 08 @ SWT 1s @ VBW 300 kHz  Mode Auto Sweep o ALL 3008 & SWT 15 & VBW 300 kHz  Mode Auto Sweep
[@ 17k view @17k view
mM2[1] -7.48 dem| mM2[1] -10.19 dBm|
2.479940 GHZ| 2.480060 GHzZ|
10d M1[1] -7.37 dBm| 10 ¢ M1[1] -8.98 dBm)
2.401990 GHZ| 2.401990 GHZ|
a | a
M1 M2
w1 [F]
B AR AR e 3 " . @
\ 1 H J H [ iVWW” T ey R TR U i A AR ALY AR \WUH
- rvu" UL LEART AN LA LI L T [ zod \
L. NN |
f N 1
50 l -50
Jou d | 60 d
70l 70l
Start 2.4 GHz 691 pts Stop 2.4835 GHz Start 2.4 GHz 691 pts Stop 2.4835 GHz
) ) WAL W [ T ) CLRALED W
Daw: 22MAR 2018 1207:18 Dawe: 29MAR 2018 124531
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5.6 CONDUCTED BANDEDGE AND SPURIOUS EMISSION
5.6.1 Test Limit

LS

T170710D08-RP1

According to §15.247(d),

Limit

-20 dBc

5.6.2 Test Procedure

1. EUT RF output port connected to the SA by RF cable, and the path loss was

compensated to result.

2. SA setting, RBW=100kHz, VBW=300kHz, Detector=Peak, Trace mode = max hold,
SWT = Auto.

3. The Band Edge at 2.4GHz and 2.4835GHz are investigated with normal hopping

mode.

5.6.3 Test Setup

EUT
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5.6.4 Test Result
Test Data

Spectrum I l"g‘-“l Spectrum I l"g‘-“l
Ref Level 20.00 dbm & RBW 100 kHz Ref Level 20.00 dbm & RBW 100 kHz
ALt 30 dB & SWT 500 ms & VBW 300 kHz Mode Auto Sweep o _ALL 3008 ® SWT 500 ms & YBW 300 kHz Mode Auto Sweep
[@ 17k view [@ 17k view
M1[1] -7.51 dBm| M1[1] -7.87 dBm|
2.4020840 GHz| 2.401720 GHz|
10 of 2[1] -58.78 dBm| 10 ¢ 2[1] -48.07 dBm)|
2.3087101 CHz| 4.803870 CHz|
o d o d
i
)
10 f \ 10
-20 7 ‘\\ -20
Sod 01 -27.510 dom ,[ \ o d 01 27870 dam
-40 d f + -40 d
/ \ "
2 ,
50 J W i \u 50 T
r y he L L
FATYH PSSO ESMNSPR THU S T CIWEN N 4
70 dl 70
F1
I
CF 2.4 GHz 691 pts Span 10.0 Mz Start 30.0 MHz 32001 pts Stop 26,0 GHz
)il J AR g L J AR g
Das: 23MAR 2018 1156:58 Das: 23MAR 2018 1157:22

GFSK BDR-1Mbps mode Mid CH
Spurious Emission 30MHz-25GHz

Spectrum I l“%f“
Ref Level 20.00 dém & RBW 100 krlz
o ALt 3048 & $WT 500 ms & VBW 300 kHz Mode Auto Sweep
[@ Pk view
M1[1] -7.89 dem|
2.440670 GHz|
10 ¢ 2[1] -51.07 dBm)|
10.894400 GHz,
o
]
-10
20
D1 27, B
S04 D1 -27.590d
-40d
M2
50 d
&
70l
Start 30.0 MHz 32001 pts Stop 26.0 GHz
)t
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GFSK_ BDR-1Mbps mode High CH

Band Edge

Spurious Emission 30MHz-25GHz

o ALt
[@ 1Pk View

Spectrum |

Ref Level

()

Spectrum | I"V‘:“

1 20.00 dém & RBW 100 kilz

3048 @ SWT 500 ms & VYBW 300 kdz  Mode Auto Swesp

Ref Level 20.00 dém
o ALt

& RBW 100 kilz
3048 @ SWT 500 ms & VYBW 300 kdz  Mode Auto Swesp

Dam: 23MAR 2018 1204:17

@ 1Pk View
m1i[1] -7.53 dBm)| m1i[1] -7.97 dBm)|

2.4800850 GHz| 2.479620 GHz]|
10 d M2[1] -58.80 dBm| 10 df M2[1] -50.53 dBm|

2.4837464 GHz| 20.211710 GHz|
0 0

v
10 d / 10 d
20 7 \ 20
01 -p7.530 d8m 27,970 dB
20 /, ) = 27,970 df
-40 / \ -40
7 \f\
.
50 p
A'J \W M2
hd
0 e T e
70
Fll
CF 2.4835 GHz 691 & 5=n 10.0 MHz | Start 30.0 MHz 32001 Ets Ston 26.0 GHZ
J [TERRERE = J

Dam: 23MAR 2018 1205:02

GFSK_BDR-1Mbps Hopping mode

Low Band Edge

High Band Edge

Spectrum | l'%‘ Spectrum | l'%‘
Ref Level 20.00 dém & RBW 100 kHz Ref Level 20.00 dém & RBW 100 kHz
- ALt 30 dE @ SWT 15 & VBW 300 kHz  Mode Auto Sweep - ALt 30 dE @ SWT 15 & VBW 300 kHz  Mode Auto Sweep
[@ 17k view [@ 17k view
m1[1] -51.82 dBm)| m1[1] -52.06 dBm)|
2.396010 GHz| 2.498000 GHz|
10 10
0 0
D1 -6.600 dam
10 “lm"
20 J lr ”uul
, T u||\
26,600 cb i |
a0 ‘ }
-40 IJ -40 k
50 h1 50 M1
| Tl MR AL
s pdss attngssnspas o AN
70 70
F|1 F|1
CF 2.3 GHz 691 pis Span 635 Mz CF 2.4835 GHz 691 pis Span 635 Mz
)il J [ | EREEEERE ] B J | CERREEE ]
018 1

Dam: Z3MAR 2015 1240:53
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Spectrum | |“$‘ Spectrum | |“$‘
Ref Level 20.00 dbm & RBW 100 kHz Ref Level 20.00 dbm & RBW 100 kHz
ALt 30 dB & SWT 500 ms & VBW 300 kHz Mode Auto Sweep o _ALL 3008 ® SWT 500 ms & YBW 300 kHz Mode Auto Sweep
[@ 17k view @17k view
mM1[1] -11.07 dBm| mM1[1] -12.08 dBm|
2.4021270 GHz| 2.402530 GHz|
10 of n2[1] -49.11 dBm| 10 ¢ n2[1] -49.27 dBm)|
2.3007101 CHz| 20.226320 CHz|
o d o d
1 4
10 -10
— N
-20 // \\ -20
=20 dBm—,; 33 070 dom fl T = D1 32,080 8
404 - 1 a0
M2 M2
- Nf!” . 7 \1'\4) ) A
[T it 2 ]
70l 70l
F1
|
CF 2.4 GHz 691 pts Span 10.0 MHz Start 30.0 MHz 32001 pts Stop 26.0 GHz
— —
)il AR g L )il AR g
Daw:23MAR 2018 1226:28 Daw:23MAR 2018 1227:28

8DPSK_EDR-3Mbps mode Mid CH
Spurious Emission 30MHz-25GHz

Spectrum

Ref Level 20.00 dém
ko ALt

| R

(%)

& RBW 100 kilz
3008 @ SWT 500 ms & VBW 300 kdz  Mode Auto Swesp

MLl1] 11.53 dBm|
2.441480 GHe|
10d 2111 -50.34 dBm
20.309100 GHz|
ad
M
~10 df
20
B0 dBM—f 31,530 den
40

Start 30.0 Mz

32001 Els

Dam: 23MAR 2018 1220:08

Stop 6.0 GHz
L EERRRERC ]
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8DPSK EDR-3Mbps mode High CH

Band Edge

Spurious Emission 30MHz-25GHz

Dam:2aMAR 2018 1247:48

Spectrum | I"V‘:“ Spectrum | I"V‘:“
Ref Level 20.00 dom = RBW 100 kriz Ref Level 20.00 dbm = RBW 100 kriz
o _ALL 30 48 @ SWT 500 ms & YBW 300 kHz Mode suta Swasp o _ALL 30 48 @ SWT 500 ms & YBW 300 kHz Mode suta Swasp
[@ 17k View [@ 17k View
mM1[1] -12.32 dBm)| mM1[1] -14.54 dBm)|
2.4B01280 GHz| 2.479620 GHe|
10 df Mz[1] -58.02 dBm| 10 Mz[1] -50.29 dBm|
2.4868478 CGHz| 20.148410 GHz|
0 d 0 d
10 d .3 10 d
T
20 H T 20
20 dBm-F ! -a0 d
D1 32,320 d&
J | 01 -34.540 derm
40 i} .40 d
25,99 \ 40
S50 d T
Y Mz
60 di Mooyl T
A 7 TR
70l
Fll
CF 2.4835 GF[Z 691 & Span 10.0 MHz ) Start 30.0 MHz 32001 Ets Ston 26.0 GHzZ
L )| SRR W L J L CEEEEEE I

Dam:23MAR 2018 1228:32

8DPSK_EDR-3Mb

s Hopping mode

Low Band Edge

High Band Edge

Spectrum | l'%‘ Spectrum | l'%‘
Ref Level 20.00 dém @ RBW 100 kHz Ref Level 20.00 dém @ RBW 100 kHz

- ALt 30 dE @ SWT 15 & VBW 300 kHz  Mode Auto Sweep - ALt 30 dE @ SWT 15 & VBW 300 kHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View

™Mi[1] -53.66 dBm) ™Mi[1] -54.56 dBm)|

2.373050 GHz| 2.501020 GHz|
10 10
o d o d
IO dem—01 -8.760 dam Tt = 01 -8.760 dam
/\rquuuu S GO R ST I TG AT e et T VWH
20 -20
- D2 .28 760 dbm: ‘ - D2 .28 760 dbm: ]‘
40 "u 40 ‘,'
=0 par =0 -
kAR N \ I )
o AR P AN A TR A A
=70 =70
FII FII

CF 2.4 GHz 691 ﬁ SEHH B3.5 MHz CF 2.4835 GHz 691 ﬁ

L )it J

Daw: Z3MAR 2015 1220:05

Span 83.5 MHz
ﬁ gk

L )it J

Daw: Z3MAR 2018 1221:29
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5.7 TIME OF OCCUPANCY (DWELL TIME)
5.7.1 Test Limit
According to 815.247(a)(1)(iii),

The average time of occupancy on any channel shall not be greater than 0.4 seconds
within a period of 0.4 seconds multiplied by the number of hopping channels employed.

5.7.2 Test Procedure

1. EUT RF output port connected to the SA by RF cable.

2. Set center frequency of spectrum analyzer = operating frequency.
3. Set the spectrum analyzer as RBW, VBW=1MHz, Sweep =1 ms
5.7.3 Test Setup

Spectrum

EUT
Analyzer

5.7.4 Test Result

Time of Occupancy (Dwell Time)

y Freguency Pulse Time Minimum Numgjrin()f DweIIINTime Dwell
ode (MHz2) Per I(—|nc]J§)p|ng H(l)\lpupr?nbge::?;q p Lin-l;lirtge(s) Result
"1(0.4*N sec) |(0.4*N sec)
BDR-1Mbps 2441 3.0435 79 106.67 0.3246 0.4 Pass
EDR-3Mbps 2441 3.6957 79 106.67 0.3942 04

Non-AFH: DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time slots
RX, 1 time slot TX). So, the dwell time is the time duration of the pulse times 3.37 * 0.4 *79 = 106.6

AFH: DH5 Packet permit maximum 800/ 20 / 6 = 6.666 hops per second in each channel (5 time slots RX,
1 time slot TX). So, the dwell time is the time duration of the pulse times 6.666*0.4*20 = 53.33

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -



CESRT=

Report No.: T170710D08-RP1

Test Data

Page:
Rev.:

35/61
00

Time of Occupancy (Dwell Time)

GFSK BDR-1Mbps mode

8DPSK_ EDR-3Mbps mode

Spectrum | |“$‘ Spectrum | |“$‘
Ref Lavel -10.00 dBm & RBW 1 WiHz Ref Lavel -10.00 dBm & RBW 1 WiHz
At 1008 @ SWT S0ms @ VBW 1 MHz At 10 0B @ SWT 50ms @ VBW 1 MHz
TRC:VID @17k view
@17k view M1[1] 74.20 dBm)|
D211 0.65 Bl 3.6957 ms|
o0 31.6667 ms| 20 D1[1] -0.10 dB|
- M1[1] -74.34 dBm| 204 3.0435 ms|
a0 9.5652 ms|
40
-40 ol
50 dBm2t il
| |
o TRG -50.000 dBr 60 _,]I }
A ]
70 dl
-70 Jopd | Tl o, PRI e e I " |
ot} AN PRTRN /Y] FSEVRTRSYE SRR O FERYEIY PYSTS IR o Ty—r. H ey sty L sethuli ot bt = L
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5.8 RADIATION BANDEDGE AND SPURIOUS EMISSION
5.8.1 Test Limit
FCC according to 815.247(d), §15.209 and §15.205,

In any 100 kHz bandwidth outside the authorized frequency band, all harmonic and
spurious must be least 20 dB below the highest emission level with the authorized

frequency band. Radiation emission which fall in the restricted bands must also follow the
FCC section 15.209 as below limit in table.

Below 30 MHz
: Magnetic Measurement
Frequency F'Ffld SrEngis H-Field Distance
(microvolts/m) :

(microamperes/m) (metres)
9-490 kHz 2,400/F (F in kHz) 2,400/F (F in kHz) 300
490-1,705 kHz 24,000/F (F in kHz) 24,000/F (F in kHz) 30
1.705-30 MHz 30 N/A 30

Above 30 MHz

Field Strength
Frequency microvolts/m at 3 metres (watts, e.i.r.p.)
(MH2z) ; X
Transmitters Receivers
30-88 100 (3 nW) 100 (3 nW)
88-216 150 (6.8 nW) 150 (6.8 nW)
216-960 200 (12 nW) 200 (12 nW)
Above 960 500 (75 nW) 500 (75 nW)
Remark:

Although these tests were performed other than open area test site, adequate comparison measurements
were confirmed against 30 m open are test site. Therefore sufficient tests were made to demonstrate that

the alternative site produces results that correlate with the ones of tests made in an open field based on
KDB 937606.
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5.8.2 Test Procedure

1. The EUT is placed on a turntable, Above 1 GHz is 1.5m and below 1 GHz is 0.8m
above ground plane. The EUT Configured un accordance with ANSI C63.10, and the
EUT set in a continuous mode.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level. And EUT is set 3m away from the receiving antenna, which is scanned
from 1m to 4m above the ground plane to find out the highest emissions. Measurement
are made polarized in both the vertical and the horizontal positions with antenna.

3. Span shall wide enough to full capture the emission measured. The SA from 9kHz to
26.5GHz set to the low, Mid and High channels with the EUT transmit.

Note: No emission found between lowest internal used/generated frequency to
30MHz(9KHz~30MHz)

4. For harmonic, the worst case of output power was BDR-1Mbps. Therefore only
BDR-1Mbps record in the report.

5. The SA setting following :

(1) Below 1G : RBW = 100kHz, VBW = 3 RBW, Sweep = Auto, Detector = Peak, Trace
= Max hold.

(2) Above 1G :

(2.1) For Peak measurement : RBW = 1MHz, VBW = 3 RBW, Sweep = Auto,
Detector = Peak, Trace = Max hold.

(2.2) For Average measurement : RBW = 1MHz, VBW
‘If Duty Cycle = 98%, VBW=10Hz.
‘If Duty Cycle < 98%, VBW=1/T.

Configuration Duty Cycle (%) T(ms) 1/T (H2) VBW setting
GFSK_BDR-1Mbps 100% 1.0000 - 10Hz
8DPSK_EDR-3Mbps 100% 1.0000 - 10Hz
Remark:

1. Although these tests were performed other than open area test site, adequate
comparison measurements were confirmed against 30 m open are test site.
Therefore sufficient tests were made to demonstrate that the alternative site
produces results that correlate with the ones of tests made in an open field based on
KDB 937606.

2. No emission found between lowest internal used/generated frequency to 30MHz
(9kHz~30MHz).
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5.8.3 Test Setup
9kHz ~ 30MHz
}) 3M G {
/ Loop antenna
Spectrum /
EUT —\ — 1 Receiver
v \
Im -
S—SO IGE
Turntable | A™ 5 [ ] | I
Reference ground plane —/
30MHz ~ 1GHz
TT Antenna
v tower
D> 3M ( .................. Bi-|Og
} v { // antenna
4m /
Spectrum
EUT 7 %ﬁ?ﬁﬁg\ analyzer
_\ V \ | \
1m
||
L VO Im A 8 =
Turntable A [ ] | ]

Reference ground plane J/
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Above 1 GHz
§ Antenna
e tower
‘ 3m é Horn
‘ v d antenna
4 /
Spectrum
A analyzer
EUT \ P
|
Im \ -
L Jim | A [ Pre-amp \igjgg
Turntable A mA“ I | I
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5.8.4 Test Result
Band Edge Test Data
. GFSK_BDR-1Mbps o 0

Test Mode: Cow CH Temp/Hum 22(°C)/ 34%RH

Test Item Band Edge Test Date April 20, 2018

Polarize Vertical Test Engineer Jerry Chuang

Detector Peak Test Voltage AC 120V

1200 dBu¥/m
Limit1: —_—
Limit2: —_
2

80
40,0

2310.000 2320.20 2330.40 2340.60 2350.80 2361.00 2371.20 2381.40 2391.60 2412.00 MHz

" Correct L .

Frequency Reading Result Limit Margin

(MHz) (dBuV) O (dBuV/m) (dBuV/m) (dB) REMENS

(dB/m)

2362.326 55.26 -3.08 52.18 74.00 -21.82 peak
2401.902 98.43 -2.95 95.48 - - peak
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_ GFSK_BDR-1Mbps 0 0
Test Mode: Cow CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
110.0  dBu¥/m
Limit1: —_—
Limit2: —_—
2
70
1
W
300
2310.000 2320.20 2330.40 2340.60 2350.80 2361.00 2371.20 2381.40 2391.60 2412.00 HHz
q Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuv) AR (dBuV/m) (dBuV/m) (dB) REETLS
(dB/m)
2352.024 42.45 311 39.34 54.00 -14.66 AVG
2402.106 98.15 -2.95 95.20 - - AVG
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_ GFSK_BDR-1Mbps 0 0
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
120.0 dBu¥/m
Limit1: —_—
Limit2: —_—
1
80
- ;
400
2470.000 2478.20 2486.40 2494.60 250280 2511.00 2519.20 2527.40 2552.00 MHz
g Correct L .
Frequency Reading Result Limit Margin
(MHz) (dBuV) T (dBuV/m) (dBuV/m) (dB) HETELS
(dB/m)
2480.168 99.07 -2.70 96.37 - - peak
2531.500 52.62 -2.57 50.05 74.00 -23.95 peak
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_ GFSK_BDR-1Mbps . .
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
110.0  dBu¥/m
Limit1: —_—
Limit2: —_—
1
70
2
I N VORI VR
300
2470.000 2478.20 2486.40 2494.60 250280 2511.00 2519.20 2527.40 253560 2552.00 MHz
q Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuv) AR (dBuV/m) (dBuV/m) (dB) REETLS
(dB/m)
2480.086 98.75 -2.70 96.05 - - AVG
2531.828 41.50 -2.57 38.93 54.00 -15.07 AVG
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_ 8DPSK_EDR-3Mbps 0 0
Test Mode: Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
120.0 dBu¥/m
Limit1: —_—
Limit2: —_—
2
80
i M\‘%
400
2310.000 2320.20 2330.40 2340.60 2350.80 2361.00 2371.20 2381.40 2391.60 2412.00 HHz
g Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuVv) Feslo (dBuV/m) (dBuV/m) (dB) REmEG
(dB/m)
2352.024 53.13 -3.11 50.02 74.00 -23.98 peak
2402.004 99.67 -2.95 96.72 - - peak
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_ 8DPSK_EDR-3Mbps 0 0
Test Mode: Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
110.0  dBu¥/m
Limit1: —_—
Limit2: —_—
2
70
1
A e
300
2310.000 2320.20 2330.40 2340.60 2350.80 2361.00 2371.20 2381.40 2391.60 2412.00 HHz
g Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuVv) Feion (dBuV/m) (dBuV/m) (dB) REMEDS
(dB/m)
2351.820 42.57 -3.11 39.46 54.00 -14.54 AVG
2402.106 95.96 -2.95 93.01 - - AVG
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_ 8DPSK_EDR-3Mbps . .

Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V

120.0 dBu¥/m
Limit1: —_—
Limit2: —_—
1
80
400
2470.000 2478.20 2486.40 2494.60 250280 2511.00 2519.20 2527.40 253560 2552.00 MHz
q Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuv) haelol (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
2480.004 99.15 -2.70 96.45 - - peak
2483.500 67.00 -2.69 64.31 74.00 -9.69 peak
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_ 8DPSK_EDR-3Mbps o 0
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
110.0  dBu¥/m
Limit1: —_—
Limit2: —_—
70
e N
300
2470.000 2478.20 2486.40 2494.60 250280 2511.00 2519.20 2527.40 2552.00 MHz
q Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuVv) IO (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
2480.086 96.01 -2.70 93.31 - - AVG
2483.500 46.15 -2.69 43.46 54.00 -10.54 AVG
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Below 1G Test Data
Test Mode: BT Mode Temp/Hum 22(°C)/ 34%RH
Test Item 30MHz-1GHz Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
80.0 dBu¥/m
Limit1: —_—
Maragin: —_—
1] 2 3 5

30 4 &
-20

30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz

g Correct - .

Frequency Reading Result Limit Margin

(MHz) (dBuV) T (dBuV/m) (dBuV/m) (dB) NS

(dB/m)

71.7100 54.45 -21.29 33.16 40.00 -6.84 peak
167.7400 49.50 -16.41 33.09 43.52 -10.43 peak
359.8000 44.42 -12.67 31.75 46.02 -14.27 peak
503.3600 35.73 -8.43 27.30 46.02 -18.72 peak
647.8900 37.16 -5.61 31.55 46.02 -14.47 peak
779.8100 30.18 -3.74 26.44 46.02 -19.58 peak

Note: No emission found between lowest internal used/generated frequency to 30MHz(9KHz~30MHz)
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Test Mode: BT Mode Temp/Hum 22(°C)/ 34%RH
Test Item 30MHz-1GHz Test Date April 20, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
80.0 dBu¥/m
Limit1: —_—
Margin: —
B : 4
2 5
30 3
-20
30.000 127.00 22400 32100 41800 51500 61200  709.00  B80G.00 1000.00 MHz
Frequency Reading ('Izc;rcrt%crt Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
167.7400 50.80 -16.41 34.39 43.52 -9.13 peak
311.3000 45.17 -13.83 31.34 46.02 -14.68 peak
431.5800 44.54 -10.25 34.29 46.02 -11.73 peak
623.6400 39.35 -6.27 33.08 46.02 -12.94 peak
707.0600 35.94 -4.81 31.13 46.02 -14.89 peak
874.8700 31.67 -2.44 29.23 46.02 -16.79 peak
Note: No emission found between lowest internal used/generated frequency to 30MHz(9KHz~30MHz)
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Above 1G Test Data
) GFSK_BDR-1Mbps o 0
Test Mode: Cow CH Temp/Hum 22(°C)/ 34%RH
Test Iltem Harmonic Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
110.0 dBu¥/m
Limit1: —_—
Limit2:
70
1
30,0
1000.000 3550.00  6100.00  8650.00 1120000 13750.00 16300.00 18850.00  21400.00 26500.00 MHz
. Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuVv) (';ag/t;r) (dBuV/m) (dBuV/m) (dB) REMENS
7207.000 39.89 10.39 50.28 74.00 -23.72 peak
N/A
Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
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_ GFSK_BDR-1Mbps . .

Test Mode: Cow CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V

1100 dBu¥/m
Limit1: —_—
Limit2: —_—
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
: Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuV) e (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
7207.000 39.90 10.39 50.29 74.00 -23.71 peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz, the EUT peak value was under average limit, therefore the
Average value compliance with the average limit
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Test Mode: GFSKM?(?EI'_llepS Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
‘ Correct L .
Frequency Reading Result Limit Margin
(MHz) (dBuV) et (dBuV/m) (dBuV/m) (dB) REIES
(dB/m)
7326.000 43.40 10.45 53.85 74.00 -20.15 peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz, the EUT peak value was under average limit, therefore the

Average value compliance with the average limit

This document cannot be reproduced except in full, without prior written approval of the Company. A& AT A, S ST - F o] &R m -



CoSR=

Page: 53/61
Report No.: T170710D08-RP1 Rev.. 00
Test Mode: GFSKM?(?EI'_llepS Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
‘ Correct L .
Frequency Reading Result Limit Margin
(MHz) (dBuVv) Felon (dBuV/m) (dBuV/m) (dB) REMEDS
(dB/m)
7326.000 42.81 10.45 53.26 74.00 -20.74 peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz, the EUT peak value was under average limit, therefore the

Average value compliance with the average limit
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_ GFSK_BDR-1Mbps 0 0
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
‘ Correct L .
Frequency Reading Result Limit Margin
(MHz) (dBuV) et (dBuV/m) (dBuV/m) (dB) REIES
(dB/m)
7438.000 42.95 10.51 53.46 74.00 -20.54 peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz, the EUT peak value was under average limit, therefore the

Average value compliance with the average limit
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. GFSK_BDR-1Mbps o 0
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
110.0 dBu¥/m
Limit1: —_—
Limit2: —_—
70
300
1000.000 3550.00 610000 B8650.00 1120000 13750.00 16300.00 18850.00  21400.00 26500.00 MHz
‘ Correct A .
Frequency Reading Result Limit Margin
(MH2) (dBuV) eelol (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
7438.000 41.07 10.51 51.58 74.00 -22.42 peak
N/A
Remark:

fundamental frequency.

2. For above 1GHz, the EUT peak value was under average limit, therefore the

Average value compliance with the average limit

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
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8DPSK_EDR-3Mbps o 0
Test Mode Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
110.0 dBu¥/m
Limit1: —_—
Limit2: —
70
1
30,0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 1885000 21400.00 26500.00 MHz
. Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) e (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
7207.000 47.12 10.39 57.51 74.00 -16.49 peak
7207.000 40.50 10.39 50.89 54.00 -3.11 AVG
N/A
Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
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8DPSK_EDR-3Mbps 0 0
Test Mode Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_—
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
: Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuV) e (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
7207.000 42.06 10.39 52.45 74.00 -21.55 peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz, the EUT peak value was under average limit, therefore the
Average value compliance with the average limit
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Test Mode 8DPSKMEDCR|_'|3MbpS Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_—
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
: Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuV) e (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
7326.000 45.41 10.45 55.86 74.00 -18.14 peak
7326.000 37.82 10.45 48.27 54.00 -5.73 AVG
N/A
Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
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Test Mode 8DPSKMEDCR|_'|3MbpS Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_—
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
: Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuV) e (dBuV/m) (dBuV/m) (dB) REMENS
(dB/m)
7319.000 41.97 10.45 52.42 74.00 -21.58 peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz, the EUT peak value was under average limit, therefore the
Average value compliance with the average limit
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8DPSK_EDR-3Mbps 0 0
Test Mode High CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_—
70
1
30.0
1000.000 3550.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
‘ Correct L .
Frequency Reading Result Limit Margin
(MHz) (dBuVv) Felon (dBuV/m) (dBuV/m) (dB) REMEDS
(dB/m)
7438.000 44.65 10.51 55.16 74.00 -18.84 peak
7438.000 39.03 10.51 49.54 54.00 -4.46 AVG
N/A
Remark:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
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Report No.: T170710D08-RP1 Rev.. 00
8DPSK_EDR-3Mbps o 0
Test Mode High CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date April 20, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2: —_
70
1
30.0
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 HHz
‘ Correct L .
Frequency Reading Result Limit Margin
(MHz) (dBuVv) Felon (dBuV/m) (dBuV/m) (dB) REMEDS
(dB/m)
7438.000 42.68 10.51 53.19 74.00 -20.81 peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz, the EUT peak value was under average limit, therefore the

Average value compliance with the average limit

--End of Test Report--
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