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Revision History

Rev. Issue Date Revisions Revised By
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. 1. Modify antenna gain in page 5.

01 April 10, 2018 2. Remove KDB 558074 in page 16. Becca Chen
1. Added Loop Ant. in instrument

02 April 18, 2018 calibration for 3M 966 Chamber Test Becca Chen

site in page 7.
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1. GENERAL INFORMATION
1.1EUT INFORMATION

First International Computer Inc

Applicant 8F, N0.300, Yang Guang St., NeiHu, Taipei, Taiwan 114
Manufacturer First International Computer Inc

8F, N0.300, Yang Guang St., NeiHu, Taipei, Taiwan 114
Equipment MF0230
Model No. MF0230

Model Discrepancy N/A

Trade Name FIC

Received Date January 31, 2018

Date of Test March 5 ~ 7, 2018
GFSK : 0.0098

Output Power (W) 8DPSK : 0.0052

Powered from Adapter :

Billon / BA024-120200G XX
I/P: 100-240Vac, 0.7A, 50/60Hz
O/P: 12Vdc, 2.0A

Power Supply
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1.2 EUT CHANNEL INFORMATION

Frequency Range 2402MHz-2480MHz

1. GFSK for BDR-1Mbps
Modulation Type 2. n1/4-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 and RSS-GEN Table A1l for test channels

Number of frequencies to be tested

Frequency rangein 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
|Z More than 10 MHz 3 1 near top, 1 near middle, and 1 near bottom

1.3 ANTENNA INFORMATION

Antenna Type |[] PIFA [ ] PCB [X| Dipole [_] Coils

Antenna Gain Gain: 2.28dBi
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1.4 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
3M Semi Anechoic Chamber / 26G~40G +/- 2.9683
3M Semi Anechoic Chamber / 40G~60G +/- 1.8509
3M Semi Anechoic Chamber / 60G~75G +/- 1.9869
3M Semi Anechoic Chamber / 75G~110G +/- 2.9651
3M Semi Anechoic Chamber / 110G~170G +/- 2.7807
3M Semi Anechoic Chamber / 170G~220G +/- 3.6437
3M Semi Anechoic Chamber / 220G~325G +/- 4.2982

Remark:

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.
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1.5 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 Eric Lee -
Radiation Jerry Chuang -
RF Conducted Eric Lee -

Remark: The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and
CISPR Publication 22.

1.6 INSTRUMENT CALIBRATION
RF Conducted Test Site
Equipment Manufacturer Model Serial Number| Calibration Date | Calibration Due
Power Meter Anritsu ML2495A 1033009 04/11/2017 04/10/2018
Power Sensor Anritsu MA2411B 917072 07/03/2017 07/02/2018
Spectrum Analyzer R&S FSV 40 101073 10/02/2017 10/01/2018
Dgiﬁg‘l’:ra' 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
Antenna Tower CCS 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
Loop Ant COM-POWER AL-130 121051 03/21/2018 03/20/2019
AC Conducted Emissions Test Site
Equipment Manufacturer Model Serial Number | Calibration Date |Calibration Due
LISN R&S ENV216 101054 05/18/2017 05/17/2018
LISN SCHWARZBECK| NSLK 8127 8127-541 02/14/2018 02/13/2019
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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EUT Accessories Equipment

No. Equipment Brand Model Series No. FCC ID
N/A
Support Equipment
No. Equipment Brand Model Series No. FCC ID
1 Monitor DELL U2410F N/A DoC
2 Keyboard DELL SK-8115 T3A002 DoC
3 Mouse DELL M-UAL-96 R41105 DoC

1.8 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

FC%engilgﬂard SR:CF;?J; Test Item 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) 5.4 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)(ii) 5.7 Time of Occupancy Pass
15.247(d) 5.8 Radiation Band Edge Pass
15.247(d) 5.8 Radiation Spurious Emission Pass
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3. DESCRIPTION OF TEST MODES
3.1 THE WORST MODE OF OPERATING CONDITION

Operation mode

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

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

Remark:

1. EUT pre-scanned data rate of output power for each mode, the worst data rate were

recorded in this report.
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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 X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4

[ ] Placed in fixed position.

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

Worst Position

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 (Z-Plane and Horizontal) were recorded in this
report

3. For below 1G, radiation emission were performed the EUT transmit at the highest
output power channel as worse case.
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4. EUT DUTY CYCLE

Duty Cycle
Configuration TX ON (ms) TX ALL (ms) Duty Cycle (%) Duty Factor(dB)
BDR-1Mbps 2.9200 3.7550 77.76% 1.09
EDR-3Mbps 2.9500 3.7700 78.25% 1.07
BDR-1Mbps EDR-3Mbps
¥ Agilent 06:42:15 Mar 3, 2818 RL 3 Agilent 07:48:27 Mar 3, 2018 R T
a Mkr2  3.795 ms aMkrz 377 ms
Ref 119 dBpY #Atten 16 dB 1.92 dB Ref 119 dBpY #fitten 16 dB -1.20 dB
#Peak ‘ #Peak | ‘
Log Log 1 |
19 10
dB/ dB/
Offst Offst
6 [
dB dB
") FRT s Sk
LaAy S | LoAv ; | |
W 2 | WL 52 | |
Center 2.402 000 GHz Span @ Hz Center 2.402 006 GHz Span @ Hz
Res BH 1 MHz VEH 1 MHz Sweep 16 ms (2001 pts) Res BH 1 MHz #YBH 1 MHz Sweep 18 ma (2001 pts)
Marker  Trace Type ® Axie Anplitude Marker  Trace Typa ¥ Axie FAmplitude
1R w Tine 2.985 ns 37.18 dBul 1R [¢H] Tine 1.53 us 41.14 dBpy
1 w Tine 2.92 ne 2.41 dB 1a €] Tine 2.95 e -1.48 dB
2R [¢h) Tine 2.985 ne 37.18 dBul 2R 1) Tine 1.63 me 41.14 dBpy
2 w Tine 3.755 ns 1.92 dB 28 [€b] Tine 3.77 s -1.28 dB
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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*
0.50to 5 56 46
5t0 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 on a non-conducted table, which is 0.8m 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

ﬁ EMI receiver

40c oBEFE ©
> eur =)
I ]
—[ 80cm
S Y
LISN T—
Horizontal reference ground
plane
5.1.4 Test Result
Pass.
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Test Data
Test Mode: Mode 1 Temp/Hum 24(°C) / 50%RH
Test Voltage: AC 120V Test Date 2018/3/6
Phase: Line Test Engineer Eric Lee
80.0 dBuY
Limit1: _
Limit2:
1
5
4 0
301 i J 6
'I.
-20
0.150 0.5 [MHz]) b 30.000
No. | Frequency QuasPeak Avergge Correction | QuasiPeak | Average Qua;ﬂ?eak Avgrgge Qua5|P9ak Average Remark
reading reading factor result result limit limit margin margin
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1 0.1580 48.12 30.46 0.11 48.23 30.57 65.56 55.57 -17.33 -25.00 Pass
2* 0.3180 46.07 41.30 0.12 46.19 41.42 59.76 49.76 -13.57 -8.34 Pass
3 0.3700 42.69 31.30 0.12 42.81 31.42 58.50 48.50 -15.69 -17.08 Pass
4 2.3540 30.95 24.63 0.16 3111 24.79 56.00 46.00 -24.89 -21.21 Pass
5 4.7740 33.74 28.68 0.20 33.94 28.88 56.00 46.00 -22.06 -17.12 Pass
6 22.5100 24.06 12.038 0.50 24.56 12.53 60.00 50.00 -35.44 -37.47 Pass
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2

Test Mode: Mode 1 Temp/Hum 24(°C) / 50%RH
Test Voltage: AC 120V Test Date 2018/3/6
Phase: Neutral Test Engineer Eric Lee
80.0 dBuy
Limit1: —_—
Limit2:
1
2
h
3
¥ 4
% 5
30 iy m
i | 5
-20
0.150 05 [MHz) 5 30.000
QuasiPeak | Average | Correction | QuasiPeak | Average | QuasiPeak | Average | QuasiPeak | Average
NG| Sy reading reading factor result result limit limit margin margin ROTES
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1 0.1580 48.52 30.79 0.14 48.66 30.93 65.57 55.57 -16.91 -24.64 Pass
2% 0.3220 43.32 36.69 0.13 43.45 36.82 59.66 49.66 -16.21 -12.84 Pass
3 0.9260 37.65 26.60 0.14 37.79 26.74 56.00 46.00 -18.21 -19.26 Pass
4 4.7660 34.16 29.75 0.21 34.37 29.96 56.00 46.00 -21.63 -16.04 Pass
5 9.4300 29.81 23.29 0.29 30.10 23.58 60.00 50.00 -29.90 -26.42 Pass
6 22.6020 21.09 10.13 0.51 21.60 10.64 60.00 50.00 -38.40 -39.36 Pass
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5.2 20DB BANDWIDTH AND OCCUPIED BANDWIDTH (99%)

5.2.1 Test Limit
According to 815.247(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 =100KHz, VBW = 300KHz and Detector = Peak, to measurement 6dB
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 6 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
CEITRE (MH?2) (kH2) (MH?2)
Low 2402 898.6975 1.0306
Mid 2441 894.3560 1.0298
High 2480 894.3560 1.0349

Test mode: 8DPSK_EDR-3Mbps mode / 2402-2480 MHz

Frequency OBW(99%) 20dB BW
EEne) (MH2) (MH2) (MH2)
Low 2402 1.1982 1.3305
Mid 2441 1.2026 1.3305
High 2480 1.2026 1.3349
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6dB BW Test Data

GFSK_BDR-1Mbps mode

Low CH

Mid CH

Spectrum by Spectrum 'y
Ref Level 20.00 dém  RBW 30 kriz Ref Level 20.00 dém  RBW 30 kriz
o ALt 3008 & SWT 500 ms & VBW 100 kHz Mode Auto Swesp o At 30d5 © SWT 500 ms @ VBW 100 kHz Mode Auto Sweep
(@ 17k visw _] (@ 17k visw
Da[1] 0.16 de] ML) ~2.87 dBm|
1.03060 MHe] 2.44114760 CH|
10 MI[1] 2.74 dBm| 10 M2[1] 22.25 dBm)
) s 2.40215200 GHZ] ) " 2.44047820 GHZ]
DL -2.740 d8n % i1 -2.870 dem —
Ve v P il
-10 -10 7
S p*
0 2 0 2 ’
a0 a0
™,
40 d = -40 -
T -
-50 i S0, JBe N T,
o oy o
-60 -60
=70 F 70 F
i i
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GHz 691 pts Span 3.0 MHz
Marker ] Marker ]
Type | Ref | Trc | X-value Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
[ 1 2,402152 GHz -2.74 dBm 1 1 2.4411476 GHz .67 dBm
[ 1 2.4014732 CHz -22,61 dBm [ 1 2.4404782 GHz -22,25 dBm
Dz Mz 1 1.0306 MKz 0.16 d& Dz M2l 1 1.0208 MKz -0.27 d&
L I J WHARRERAD L I J CHARREED

Daw: SMAR 2018 134726

Daw: SMAR 2018 135848

High CH

Spectrum

(=)

Ref Level 20.00 dém

© RBW 30 kilz

lo At

3008 @ SWT 500 ms ® VBW 100 kHz

Mode Auto Sweep

[0 10k view
Da[1] ECEER
1.03490 MHe]
10 MI1] 2.69 dam|
u 2.48014760 GH7|
0 D1 253048 7~
1 -2630 dan
VA
10 d
7 N
-20 -
2 =0
30 v
Vi "
-40 =
v ~—
P, v,
b ]
-60
70 F
F1
|
CF 2.48 GHz 691 pts Span 3.0 MHz
Markar ]
Type | Ref | Trc | X-value | Y-value | Function Function Result |
[0 1 2,3801476 GHz -2.63 cem
[ 1| 2.4704635 GHz -23.51 dém
Dz Mz 1 1.0240 MEz 0.93 dB
L J )| QAR

Daw: SMAR 2018 140507
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8DPSK EDR-3Mbps mode

Spectrum = Spectrum =
Ref Level 20.00 dBm = RBW 30 krz Ref Level 20.00 dBm = RBW 30 krz
o ALt 30d5 @ SWT 500ms @ YBW 100 kHz _Mode Auto Swesp o ALt 30dE © SWT S00ms & VBW 100 kHz Mode suto Swaep
[e ik view [e ik view
EER] 1.25 d) EER] 0.30 da|
1.33050 MHz| 1.33050 MHz|
w0 M1[1] 7.77 dBml| w0 M1[1] 7.88 dBm|
2.40214760 CHz, 2.44114760 GHz,
a a
[ i1
D1 7770 dés i D1 -7.850 dan i
T -io
- 7
e |y T Ve [P
20 20
. o el a3 . 2y 5
= Dz 27770 cerpl | 'y =0 D2 -27.680 der
/ A /
-40 / Y -40
\ / A\
50 50
e L b\L _f/ AT ™ 1.\1,‘
. MJ'J A bt fore et
70 2 70 £
i i
CF 2.402 GHz 691 pts Span 8.0 MHz CF 2.441 GHz 691 pts Span 8.0 MHz
Marker | Marker |
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value Y-value |__Function | Function Result |
1 1 2.4021476 GHz -7.77 dbm 1 1 24411476 GHz -7 66 dBm
) 1 2.4013217 GHz -28,95 dBm ) 1 2,4403217 GHz -28,97 dBm
vzl M2l 1 1.3308 MHz 125 dB vzl M2l 1 1.3308 MHz 0,30 dB
[ )i J W [ T ) [
Date: SMAR 2018 154101 Date: SMAR 2018 152605
Spectrum by
Ref Level 20.00 dem & RBW 30 kriz
o _att 30d8 ® SWT 500ms & VBW 100 kH2 Mode Auto Sweep
[0 29k view
Daf1] K
1.33490 MH|
0 Mi[1] 7.95 dom|
248014330 CHz,
o -
11
B i
10
=
o Ve Lk —
20 ~
L ]
=0 Rl &
! Y
-40 / a
=0 = \
i £
e ot o e
60
70 72
F1 |
CF 2.48 GHz 601 pts Span 8.0 MHz
Marker |
Type | Ref | Tre| X-value Y-value | Function | Function Result |
141 1 2,4801433 GHz -7.35 dbm
M2 1 2.479313 GHz -20.48 dém
03 M2 1 1.3348 MHz 1.04 B,
L Jjl J [ SEREEEE ]
Dam:SMARZ015 150158
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OBW(99%) Test Data

Spectrum by Spectrum o
Ref Level 20.00 dém ® RBW 10 kHz Ref Level 20.00 d&m ® RBW 10 kHz
o At 308 @ SWT 500 ms @ VBW 30 kHz _Mode suta Sweap o aut 3098 @ SWT S00ms @ VBW 30 kHz  Mode Auto Swesp
[@ 17k view @ 1Pk View
mi[1] -7.11 dBm| mi[1] -7.15 dBm|
2.40205210 GHE] 2.44104780 GH]
10d Oce Bes #98.697530708 kHz| 10 d Oce Bwe #94.356005780 kHz|
0 di 0 di
11 M1
. | a0 w Xt
10 IUW glTi 1 Nqu L
o0 _ A P 50 - o ”‘V
Y T ol I
o “mj J 1, o ] el
y ul\ o W
. I w . ) \
a0 i w, o IJN L '\m
50 df wf), W »\I ) . ) . s
!J\[ W 7L \,’\ J"\; S TR \{\
= e e
i o
b w'1f"b\1“ ! i l\’\if
=70 ¢ =70 d
CF 2.402 GHz 691 pts Span 9.0 MHz CF 2.441 GHz 691 pts Span 3.0 MHz
— —
I )| [T IEERE] L I )| [T IEERE]
Date: SMAR 2018 134528 Date: SMAR 2016 13 5646

High CH

Spectrum o

Ref Level 20.00 dém © RBW 10 kHz
fo At

30 d8 & SWT S00ms ® VBW 30 kH2 Mode futo Sweep

@ 1Pk view

mi[1] -6.83 dBmj|

2.48004780 GHZ|
10 di ce Ber 94.356005789 kHzj
a
o
10 d bl .K 1
N]ﬂ UHL

20 ALY !

T3
Ll
a0d wj\.’

o ™
e, b
e i

At * L
0 J“
70l
CF 2.48 GHz 591 pts Span .0 iz
)il J HRRRHEED e

Daw: SMAR 2018 140603
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Spectrum o Spectrum o
Ref Level 20.00 d&ém @ RBW 20 kHz Ref Level 20.00 d&ém @ RBW 20 kHz
b ALL 30 dE @ SWT 500 ms & VBW 100 kHz  Mode auto Swesp b ALL 30 dE @ SWT 500 ms & VBW 100 kHz  Mode auto Swesp
f@ 1Pk view @ 1Pk View
m1[1] -9.42 dBm| m1[1] -9.54 dBm|
2.40215200 GHz| 2.44114760 GHz|
10 d Oce Bw 1.198263386 MHz| 10 o Oce Bw 1.202604920 MHz|
od od
ML M1
0 L\’j 0 ,,J“l
- A—w"“[ ‘I\ I P
- Y I et hon o0 " P
1% R ’ 5
s0d f ) s0d /
I 1 / L
\ /
v / \ o /I \\
/ \
0 0 { |
- 7 7 .
W P [ogfnd r”’
7 N b
PO “hyy Ll i " ./‘mu T e
FRRGTT of Sl i
70 o 70 df
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GHz 691 pts sEnn 3.0 MHz
Dase: 5MAR 2018 145655 Dase: 53R 2018 145820

ﬁ‘ o
Spectrum Y
Ref Level 20.00 d&m & RBW 20 kHz
o _att 30d8 ® SWT 500ms & VBW 100 kH2 Mode Auto Sweep
@ 1Pk view
M1[1] -8.91 dBm|
2.48014760 GHZ|
10 d ce By 1.202604920 MHz|
a
[
-10 d
N m‘JJJ "‘J ‘\m M
20 f
"y A b
/ |
40 ﬂ' =\
50 / \
h f‘\\ L J/U’\
~ oy ey
O P s
70 o
CF 2.48 GHz 591&5 Sﬁnn 3.0 MHz
Jjl J [ SEREEEE ]

Dam:SMAR 2018 135950
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5.3 OUTPUT POWER MEASUREMENT

5.3.1 Test Limit

According to 815.247(a)(1).
Peak output power :

FCC

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

Fower Meter
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5.3.4 Test Result

Peak output power :

For GFSK / DH5
Frequency | Output Power |Output Power Limit
Channel (MH2) (dBm) (W) (W) Result
Low 2402 9.56 0.0090 PASS
Mid 2441 9.57 0.0091 0.125 PASS
High 2480 9.92 0.0098 PASS
For 8DPSK / DH5
Frequency |Output Power| Output Power Limit
Channel (MH2) (dBm) (W) W) Result
Low 2402 6.61 0.0046 PASS
Mid 2441 6.74 0.0047 0.125 PASS
High 2480 7.13 0.0052 PASS
Average output power :
For GFSK / DH5
Frequency [Output Power|Output Power
Channel |~ \ihz) (dBm) W)
Low 2402 8.65 0.0073
Mid 2441 8.56 0.0072
High 2480 8.81 0.0076
For 8DPSK / DH5
Frequency |Output Power|Output Power
Channel |~ \ihg) (dBm) W)
Low 2402 3.67 0.0023
Mid 2441 3.83 0.0024
High 2480 4.23 0.0026
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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

ETT
Analyzer

5.4.4 Test Result

Test mode: GFSK_BDR-1Mbps mode / 2402-2480 MHz

Channel
Frequenc Eineiie! Separation

Channel q y Separation pare Result

(MHz) (MH2) Limits

(MH2z)
Low 2402 1.0029 0.687 PASS
Mid 2441 1.0029 0.687 PASS
High 2480 1.0029 0.690 PASS

Test mode: 8DPSK_EDR-3Mbps mode / 2402-2480 MHz

Channel

Channel ,
Channel ATEE L EmE Separation Sep_arz_atlon Result

(MHz) (MH2) Limits

(MH2z)
Low 2402 0.9986 0.887 PASS
Mid 2441 0.9986 0.887 PASS
High 2480 0.9986 0.890 PASS
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Test Data

GFSK_BDR-1Mbps mode

(=)

Spectrumn
Ref Level 20.00 dim
ALt 30 dB e SWT 500 ms & YBW 300 kHz

& RBW 100 kHz

Mode suto Sweesp

@ 1Pk “igwr
rMI[1] -1.07 dBim
2.44099200 GHZ
10 dBm D2[1] 0.02 dib
1.00290 MHZ
a [ -
0 dam ,__/-"-\___,a—-\ | ——
ya / AN
-10 dBm L
\_f =
-20 dim /,
- \\
-30 dBm —
» _,_:—""'_’_F '\-'\_‘_\-L\—
-40 dem ]
-50 dBm
-60 dem
-70 cem
CF 2 4415 GHz 691 pts Span 9.0 MHz
—
L J—[ | | EEEEEEE I
Dawe: SMAR ZJ018 140322
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8DPSK_ EDR-3Mbps mode

Spectrumn

(=)

Ref Level
ALt

20.00 dem
30 db

& RBW 100 kH=z
= SWT 500 ms & YBW 300 kHz

Mode suto Sweesp

@ 1Pk Wiser

MI[1]

10 dBm

D1[1]

-6.49 dBm
2.44114830 GHz
0,03 dBy|

9gg. 60 kHz

0 diém

-10 dim

N

=20 diBrm

<

-30 dem
7

Fd

=50 dirmn

-G0 dBm

=70 dim

CF 2.4415 GH=z

G601 pts

Span 3.0 MH=z

Markar

Ho-wvalue | Y=walue

| Function

Function Result |

Type | Ref | Trc |
fdl 1
D1 il 1|
oz Ml 1

2.4411483 GHz
993.6 kHz
995,68 kHz

-G.49 dBm
0.03 de
0.03 de

[ )i

Dawe: SMAR 2018 15:3005
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5.5 NUMBER OF HOPPING

5.5.1 Test Limit

According to 815.247(a)(1)(iii) and RSS-247 section 5.1(d)
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

Number of Hopping
Hopping .
Mode Frequency Channel Hopping Channel Result
(MH2z) Number Limits
Number
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

Number of Hopping
GFSK BDR-1Mbps mode 8DPSK EDR-3Mbps mode

Spectrum o Spectrum
Ref Level 20.00 d&ém

=
2
@ RBW 100 kHz Ref Level 20.00 d&ém @ RBW 100 kHz
o Att 30d5 © SWT 15 @ VBW 300 kHz _ Mods Auto Sweep o att 30d5 @ SWT 15 ® VBW 300kHz Mode Auto Sweep
(@ 1Pk View (@ 1Pk View
mM2[1] -2.02dem| mM2[1] -6.32 dBm|
2.480060 GHz| 2.480060 GHz|
10 d 1[1] 1.00 dBm)| 10 d 1[1] 6.43 dBm|
2.401994 GHz| 2.402110 GHz|
! | | | 2
o
Sk l ‘” f 1 T f 'l V i h e
. R | O MLV TETORT RSO VIR I HITEN) SERTTA P il
i ikl L I WL i \‘\
30 20
| |
-FU il B0 df
| \
140 df i il
|
50 + 50 I
\ .
60 b 60 df “U‘
70 df

Start 2.4 GHz 691 pts

Stop 2.1835 GHz Start 2.4 GHz
m—
)il J | CECCEEE ] L )i

Dam: SMAR 3018 185307

691 pts

Stop 2.4695 Giiz
[ | CECCEERE ]

Dam: SMAR 3018 154740
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5.6 CONDUCTED BANDEDGE AND SPURIOUS EMISSION

5.6.1 Test Limit

According to 815.247(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

spectruim
Analyzer
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5.6.4 Test Result
Test Data

GFSK BDR-1Mbps mode Low CH
Band Edge Spurious Emission 30MHz-25GHz

Spectrum by Spectrum by
Ref Level 20.00 dém & RBW 100 kHz Ref Level 20.00 dém & RBW 100 kHz
lo_att 30 dB @ SWT 500 ms & VBW 300 kH2  Mode Auto Sweep fo ALt 30d8 @ SWT 500 ms & VBW 300 kH2 Mode Auto Sweep
@ 1Pk view @ 1Pk View
M1[1] -1.02 dBm)| M2[1] -50.49 dBm|
2.4019970 GHz| 15.852130 GHe|
104 2[1] 54,50 dBm| 100 1[1] 2.28 dBm)|
2.4000000 GHz| 2.401720 GHz|
M1 M
a —t= a
{1
-10 df f’ﬁ - 10 df
20dBm—t .\ 7 Ao s \ -20
D1 -21.020 d8 )l T 01 -22,280 dBmr
30 df . A 30 df
7
-40 -40
/ kY
/ w
S0 T
i hy
" L Wb
i
-70
F1
CF 2.4 GH; 691 Span 10.0 MH: Start 30.0 MH; 32001 pt: St 26.0 GH:
B < pan = a z [ o z
I J SRR e [ il J D e

Dam:SMAR 2018 135447 Dam:SMAR 2018 145352

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

Spectrum e

Ref Level 20.00 dem & RBW 100 kilz
fo_Att 30dE ® SWT 500 ms & VBW 300 kHz Mode Auto Sweep
[@ 1Pk view
m2[1] -50.24 dBm|
15.095780 GHz|
10 d m1[1] 3.02 dBm)
2.441480 CHz
o
-10
20
91 23,020 dBr
a0d
40
Start 30.0 MHz 32001 pts Stop 26.0 GHz
e —— T T
Jjl J [CEREEE ]

Dam:SMAR 2018 145048
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GFSK_BDR-1Mbps mode High CH
Band Edge Spurious Emission 30MHz-25GHz

Spectrum o Spectrum o
Ref Level 20.00 d&ém

® RBW 100 kHz

Ref Level 20.00 dém = RBW 100 Kz
o At 30d8 @ SWT 500 ms @ VBW 300 kHz _Mode suta Sweep o Att 30d5 @ SWT 500 ms @ YBW 300kHz  Mode auto Swasp
[o 1Pk visw [o 1Pk visw
mz[1] ~57.62 dBm)| mz[1] ~50.18 dom)|
2.4865540 GHz| 15.065750 GHz|
10d 101] 0.80 dBm w0 101] 2.77 dBm)
2.47996:90 GHz| 2.479620 GHz|
ML
od ' od
~
[
104l ',fl L 104
NdRm=: o0 gan da. -20
wom s
-30 d 1 30 d
1 \‘
lu 40 o
"I’.Mmm 50 ¥
L NM i i
" L ST okl L , .
0 et S e Prem g
704 70 de
F1
CF 2.4035 GHz 691 pts Span 10.0 Miiz Start 50.0 Mz 32001 pts Stop 260 Giiz
)il J [ SEREREE ) L )il [ SEREREE )

Dam: SMAR 3018 184623 Dam: SMAR 3018 184143

GFSK_BDR-1Mbps Hopping mode

Spectrum by Spectrum by
Ref Level 20.00 d&ém @ RBW 100 kHz Ref Level 20.00 d&ém @ RBW 100 kHz
o e 048 & SWT 15 VBW 300Kz Mode Aut Sweep o At 008 o SWT 15 @ VBW 300KH  Mode auto Sweep
@ 1Pk View @ 1Pk View
M1[1] -55.40 dBm)| M1[1] -55.00 dBm)|
2.386770 GHz| 2.486160 GHz|
104 ‘ - 104
o D1 -0.740 des o D1 -0.740 das
" 7 i
A L T TR AT
204
W [i .
R AR A (L L
20 D2 -20.740 dBm } 20 D2 -20.740 dBm \
20 df ‘ 20 l
a0 d /‘ a0 d I
= = [ = T
b dondsisad ol Lt bty b, | cvd s A AR PAAAR Lot
<70 df 70 o
F1 F1
CF 2.4 GHz 691 pts Span 83.5 MHz CF 2.4835 GHz 691 pts Span 83,5 MHz
—_— T
)il J CEEREEE ) L )il [ EEERRERR )
Dam: AR 201 1052 Dam: AR 2018 108658
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Spectrum by Spectrum o
Ref Level 20.00 dém = RBW 100 Kz Ref Level 20.00 dém = RBW 100 Kz
o att 30dE @ SWT 500 ms @ VBW 300kHz _Mode suto Swesp o At 30dE @ SWT 500 ms @ VBW 300kHz _Mode suto Swesp
[o 10k view [o 10k view
M1 ~6.40 dzm| Mz[1] ~50.20 dem|
2.4021420 GH] 20,146790 GHz|
104 211] 58.07 dBm| 04 101] 9.53 dBm
2.3003478 CHz] 2.401720 GHz
od od
m
X
s
104 /‘rﬂ* L \ 104
20 f T 20
D1 25,400 dBr
30 ¢ L L =30dBm—HO1 23,530 dar
a0 4 I a0 4
e
5 E e 5 '
- !
. i s L'\ "
z
70d 04
1l
GF 2.4 GHiz 691 pts Span 10.0 Wiz Start 50.0 Miiz 32001 pts Stop 26.0 Griz
)i ) | CECCEEE ] L )i ) [ | CECCEERE ]
Date: SMAR 2018 15333 Date: SMAR 2018 15243

8DPSK EDR-3Mbps mode Mid CH

Spectrum o
Ref Level 20.00 d&m ® RBW 100 kHz
fo Att 30 dB & SWT 500 ms @ VBW 300 kHz  Mode Auto Swasp
@ 1Pk View
™M2{1] -50.40 demj
16.386940 GHZ|
10 di 1[1] 8.66 dBm)
2.441480 GHz|
od
T
04
-20
S B0 ~28.660 dam
40 d
50 3
~700d
Start 30.0 MHz 32001 pts Stop 26.0 GHz
—_—
)i J CHRRREED
Daw: SMAR 2018 152740
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8DPSK_EDR-3Mbps mode High CH

Band Edge

Spurious Emission 30MHz-25GHz

Spectrum

Ref Level 20.00 dém

(7]

® RBW 100 kHz

I ALt 30 d2 @ SWT S00ms & VBW 300 kHz  Mode Auto Swesp
[o 1Pk View
M1[1] -6.34 dem|
2,4799690 GHz|
104 2[1] 57.70 dBm|
2.4865145 GHz|
od
1

20 ‘r fUJ

30 demi- "y

40 o [
il

-60

Mol b f bt

70

CF 2.4835 GHz

Span 10.0 MHz

i

Dam: SHAR 3018 150636

Spectrum o
Ref Level 20.00 d&ém & RBW 100 kHz
o At 30dE @ SWT 500 ms @ VBW 300kHz _Mode suto Swesp
@ 1Pk View
m2[1] -50.39 dem)|
20.217390 GH|
10 d 1[1] 10.28 dBm|
2.479620 GHz|
od
104
-20
e i} 0 dé:
-40 o
M2
50
<70
Start 30.0 MHz 32001 pts Stn: 26.0 GHz

]l ) (]

Dam: SMAR 3018 150452

8DPSK EDR-3Mbps Hopping mode

Low Band Edge

High Band Edge

Spectrum by
Ref Level 20.00 dém = RBW 100 Wz
o At 30dE @ SWT 15 & VBW 300kHz _Mode Auto Sweep
fo 1Pk view
M1 ~57.04 dbm|
2.380950 GHz
04
od
D1 -6.110 de
10 A A AMAT LT A ] L AR
20
D2 -25.110 dem
-0 d
40 4
50
' [f
R I Loy
70
1l
CF 2.4 GHz 91 pis Span 83,5 Mz
il

Dam: SMAR 3018 154803

Spectrum

Ref Level 20.00 dém
ko ALt
[@ 1Pk view

(=

@ RBW 100 khz

30dE @ SWT 15 @ VBW 300 kHz Mode auto Sweep

M1[1] -56.68 dBm)|
2.501990 GHe|
10 d;

A AT AT AT T LT

D2 -26.110 dém

- I

04 l«ww;vn. SRR 9 (WY Y

70

F1

CF 2.4835 GHz Span 633 Wiz
)il J | CECCEEE ]

Dam: SMAR 3018 152022

691 pts
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5.7 TIME OF OCCUPANCY (DWELL TIME)
5.7.1 Test Limit
According to §15.247(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

ETT
Analyzer

5.7.4 Test Result

Time of Occupancy (Dwell Time)

y Frequency Pulse Time Minimum Numsgzno‘c DweIIINTime Dwell
ode (MH2) Per (Hn?s)plng Hg\lpupr?nbge::?;q p Lir-rl;li:ge(s) Result
" 1(0.4* N sec) |(0.4 * N sec)
BDR-1Mbps 2441 2.9565 79 106.67 0.3154 0.4
EDR-3Mbps 2441 2.971 79 106.67 0.3169 0.4 Pass

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
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Test Data

Time of Occupancy (Dwell Time)

Spectrum o Spectrum o
Ref Level 20.00 dem & RBW 1 MHz Ref Level 20.00 dbm = RBW 1 WMz
Att 30 dB @ SWT 20 ms & VBW 1 MHz Att 30 d8 @ SWT 10 ms @ VBW 1 MHz
[e 17k view [e 17k viow
DZ[1] 0.20 an| DZ[1] 0.00 ap|
» 3.7681 ms 9.7026 ms|
w mi[1] -53.26 dam| 1od M1[1] -54.53 dB)|
7.6232 ms| 3.7681 ms|
o d 0d
b = ek e
204 L4 I
30 d 30 d
401 d 40 d |
w0 1 so ; |-
T
" A g i iy T Tl
&0 -60
70 70
CF 2.44 GHz 691 pts 20ms/ CF 2.44 GHz 691 pts iims/
Marker Markar
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
1 1 76232 ms -53.26 dBm [ 1 37681 ms “E4.53 dBm
o1 M1l 1 2.9565 ms -0.88 dB D1 1| 1 2.071 ms 0.71.d8
vzl M1 1 2.7681 me -0.20 d8 pz| M1 1 3.7826 ms -0.00 d8
)il J [ EEERRERR ) L )il J WA
Date: SMAR 2018 184826 Datm: SMAR 2018 152447
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5.8 RADIATION BANDEDGE AND SPURIOUS EMISSION

5.8.1 Test Limit
FCC according to 815.247(d), 815.209 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 Fleld S Ergir 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) : :
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) 1T (Hz) VBW setting
GFSK_BDR-1Mbps 78% 2.9200 0.342 360Hz
8DPSK_EDR-3Mbps 78% 2.9500 0.339 360Hz
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5.8.3 Test Setup

9kHz ~ 30MHz
‘ ‘ Loop antenna
N‘ Spectrum /
D N Receiver
( J \
Turntable 0.8m 1m D =
—) O =
[ ] | ]
Reference ground plane J
30MHz ~ 1GHz
Antenna
tower
3am ‘ Bi-log
EUT \ ‘ p antenna

\‘ 4m /
Spectrum
= = analyzer
( J ]

Turntable

/J/
Reference ground plane

>
]
oy
000
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Above 1 GHz

Antenna

/ tower

......... > 3M s Horn

EUT \% d antenna
_\‘ 4m /
L Spectrum
[ ] A analyzer

Turntable | 1.5m \/
i Im
: [ -
A | Pre-amp -\_g 1=
AAA | ] l ]
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5.8.4 Test Result
Band Edge Test Data

GFSK_BDR-1Mbps
Test Mode: — Temp/Hum ° 0
est Mode Cow CH emp/Hu 22(°C)/ 34%RH
Test Item Band Edge Test Date March 6, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1200  dBu¥/m
Limit1: —_—
Limit2:
Fa
80
1
40.0
2310.000 232020 2330.40 2340.60 2350.80 2361.00 23120 2381.40 2391.60 241200 MHz
No. | Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)
1 | 2374.872 57.02 -3.04 53.98 74.00 -20.02 peak
2 | 2401.902 | 111.99 -2.95 109.04 --.00 -- peak
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GFSK_BDR-1Mbps o
o — 0
Test Mode: Cow CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date March 6, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
110.0  dBu¥/m -
70
1
30.0
2310.000 2320.20 2330.40 2340.60 2350.80 2361.00 2371.20 2381.40 2391.60 2412.00 MHz
No. | Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)
1 | 2374.872 51.37 -3.04 48.33 54.00 -5.67 AVG
2 | 2401.902 110.46 -2.95 107.51 -- -- AVG
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GFSK_BDR-1Mbps
o — © 0
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1200 dBu¥/m
Limit1: —_—
Limit2:
1
80
| |
400
2470.000 2478.20 2486.40 2494 60 2502.80 2511.00 2519.20 252740 2535.60 2552.00 MHz
No. Fre uency | R ading Correct Result Limit Margin Remark
(MHz) (dBuVv) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2480.045 | 112.36 -2.70 109.66 -- -- peak
2 2483.571 71.83 -2.69 69.14 74.00 -4.86 peak
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_ GFSK_BDR-1Mbps 0
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
1100 dBu¥/m 1
Limit1: —_—
Limit2:

70

AN

A P S A

300
2470.000 2478.20 2486.40 2494 60 2502.80 2511.00 2519.20 252740 2535.60 2552.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2480.004 111.04 -2.70 108.34 -- -- AVG
2 2483.500 43.42 -2.69 40.73 54.00 -13.27 AVG
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8DPSK_EDR-3Mbps
o — © 0
Test Mode: Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1200 dBu¥/m
Limit1: —_—
Limit2:
2
80
400
2310.000 2320.20 2330.40 2340.60 2350.80 2361.00 2371.20 2381.40 2391.60 2412.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2375.688 51.85 -3.02 48.83 74.00 -25.17 peak
2 2402.004 | 110.27 -2.95 107.32 -- -- peak
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8DPSK_EDR-3Mbps
o — © 0
Test Mode: Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Band Edge Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
1100 dBu¥/m
70
1
300
2310.000 2320.20 2330.40 2340.60 2350.80 2361.00 2371.20 2381.40 2391.60 2412.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2375.943 40.12 -3.02 37.10 54.00 -16.90 AVG
2 2402.055 | 106.14 -2.95 103.19 -- -- AVG
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8DPSK_EDR-3Mbps
Test Mode: r P Temp/Hum 22(°C)/ 34%RH
High CH
Test Item Band Edge Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1200 dBu¥/m
Limit1: —_—
Limit2:
1
80
400
2470.000 2478.20 2486.40 2494 60 2502.80 2511.00 2519.20 252740 2535.60 2552.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2480.004 | 109.41 -2.70 106.71 -- -- peak
2 2483.500 56.62 -2.69 53.93 74.00 -20.07 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 March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Average Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
] Limit2:
70
300
2470.000 2478.20 2486.40 2494 60 2502.80 2511.00 2519.20 252740 2535.60 2552.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz2) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2480.004 | 105.47 -2.70 102.77 -- -- AVG
2 2483.500 42.16 -2.69 39.47 54.00 -14.53 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 March 5, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V

80.0 dBu¥/m
Limit1: —_—
Margin:

—

1 ; 4
30 £
2
-20
30,000 127.00 22400 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)
1 155.1300 46.72 -15.85 30.87 43.52 -12.65 peak
2 351.0700 33.01 -12.95 20.06 46.02 -25.96 peak
3 445.1600 44.65 -9.78 34.87 46.02 -11.15 peak
4 544.1000 40.75 -7.66 33.09 46.02 -12.93 peak
5 624.6100 45.13 -6.25 38.88 46.02 -7.14 peak
6 703.1800 33.65 -4.85 28.80 46.02 -17.22 peak
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Test Mode: BT Mode Temp/Hum 22(°C)/ 34%RH
Test Item 30MHz-1GHz Test Date March 5, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V

80.0 dBu¥/m
Limit1: —_—
Margin:
3 4 a
1 2 8
30
-20
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)
1 114.3900 48.76 -16.00 32.76 43.52 -10.76 peak
2 248.2500 47.91 -15.88 32.03 46.02 -13.99 peak
3 375.3200 48.36 -12.17 36.19 46.02 -9.83 peak
4 693.4800 42.98 -4.97 38.01 46.02 -8.01 peak
5 794.3600 39.58 -3.49 36.09 46.02 -9.93 peak
6 910.7600 36.36 -1.83 34.53 46.02 -11.49 peak
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Above 1G Test Data
. GFSK_BDR-1Mbps o 0
Test Mode: Cow CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2:
70
1
300

1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 1885000 21400.00 26500.00 MHz

No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz2) (dBuVv) | Factor(dB/m) | (dBuv/m) | (dBuV/m) | (dB)
1 4802.500 | 45.58 4.33 49.91 74.00 -24.09 | peak
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
Test Mode: Cow CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date March 7, 2018
Polarize Horizontal Test Engineer Jerry Chuang

Detector Peak Test Voltage AC 120V

110.0 dBu¥/m
Limit1: —_—
Limit2:

70

30.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 4804.000 37.85 4.34 42.19 74.00 -31.81 peak

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: GFSK_BDR-1Mbps Temp/Hum 22(°C)/ 34%RH
Mid CH
Test Item Harmonic Test Date March 7, 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 26600.00 MHz
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuVv) | Factor(dB/m) | (dBuV/m) | (dBuV/m) | (dB)
1 4882.000 41.19 4.49 45.68 74.00 -28.32 peak

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: GFSK_BDR-1Mbps Temp/Hum 22(°C)/ 34%RH
Mid CH
Test Item Harmonic Test Date March 7, 2018
Polarize Horizontal 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 26600.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 4882.000 37.01 4.49 41.50 74.00 -32.50 peak
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,
Test Mode: High CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date March 7, 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 11200.00 13750.00 16300.00 18850.00  21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) | (dB)
1 4960.000 39.72 4.61 44.33 74.00 -29.67 peak

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 March 7, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2:
70
1
300
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 1885000 21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz2) (dBuVv) | Factor(dB/m) | (dBuv/m) | (dBuV/m) | (dB)
1 4960.000 | 36.89 4.61 41.50 74.00 -32.50 peak

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 .
Test Mode Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang

Detector Peak Test Voltage AC 120V

1100 dBu¥/m
Limit1: —_—
Limit2:

70

300
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 1885000 21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 4804.000 44.24 4.34 48.58 74.00 -25.42 peak
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 o
Test Mode Low CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date March 7, 2018
Polarize Horizontal Test Engineer Jerry Chuang

Detector Peak Test Voltage AC 120V

110.0 dBu¥/m
Limit1: —_—
Limit2:

70

30.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 4804.000 38.28 4.34 42.62 74.00 -31.38 peak

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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Average value compliance with the average limit

Test Mode 8DPSK_EDR-3Mbps Temp/Hum 22(°C)/ 34%RH
Mid CH
Test Item Harmonic Test Date March 7, 2018
Polarize Vertical Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2:
70
1
300
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 1885000 21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz2) (dBuVv) | Factor(dB/m) | (dBuv/m) | (dBuV/m) | (dB)
1 4882.000 | 39.59 4.49 44.08 74.00 -29.92 | peak
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
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Average value compliance with the average limit

Test Mode 8DPSK_EDR-3Mbps Temp/Hum 22(°C)/ 34%RH
Mid CH
Test Item Harmonic Test Date March 7, 2018
Polarize Horizontal Test Engineer Jerry Chuang
Detector Peak Test Voltage AC 120V
1100 dBu¥/m
Limit1: —_—
Limit2:
70
1
300
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 1885000 21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz2) (dBuVv) | Factor(dB/m) | (dBuv/m) | (dBuV/m) | (dB)
1 4882.000 | 36.99 4.49 41.48 74.00 -32.52 | peak
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
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8DPSK_EDR-3Mbps o 0
Test Mode High CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date March 7, 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 11200.00 1375000 16300.00 1885000 21400.00 26500.00 MHz
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz2) (dBuVv) | Factor(dB/m) | (dBuv/m) | (dBuV/m) | (dB)
1 4960.000 | 39.23 4.61 43.84 74.00 -30.16 peak
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 o 0
Test Mode High CH Temp/Hum 22(°C)/ 34%RH
Test Item Harmonic Test Date March 7, 2018
Polarize Horizontal 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 26600.00 MHz
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 4960.000 37.66 4.61 42.27 74.00 -31.73 peak
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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