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1. GENERAL INFORMATION
1.1EUT INFORMATION
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Tobii Dynavox LLC

Applicant 2100 Wharton Street, Suite 400, Pittsburgh PA 15203
Manufacturer Tobii Dynavox LLC

2100 Wharton Street, Suite 400, Pittsburgh PA 15203
Equipment Speech Generating Device

FCC: I-13XXXXXXXXXXXXXXXX (where “X” may be any
Model No. alphanumeric character, “-” or blank)

ISED: 1-13

Model Discrepancy

FCC: All the above models are identical except for the
designation of model numbers. The suffix of (where “X” may be

“on

any alphanumeric character, “-” or blank) on model number is just

for marketing purpose only.

Trade Name

Tobii Dynavox

Received Date

May 3, 2019

Date of Test

June 17 ~ July 22, 2019

Output Power (W)

GFSK : 0.0034
8DPSK : 0.0016

Power Supply

1. VDC from Power Adapter

Brand: FSP GROUP INC.

Model name: FSP065-DBCM1

Input: 100-240Vac, 2.0-1.0A, 50-60Hz
Output: 19.0Vvdc, 3.43A MAX

2. Power from Battery (Lithium-ion battery)
Model name: TDGG1

Rating: 14.4V, 95.04W

HW Version

AP6356SDPB

SW Version

12.0.1.740
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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, 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, 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

Frequency Range 2402MHz-2480MHz

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

Number of channel 79 Channels

Remark:
Refer as ANSI C63.10: 2013 clause 5.6.1 Table 4 and RSS-GEN Table 1 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
|Z More than 10 MHz 3 1 near top, 1 near middle, and 1 near bottom

1.4ANTENNA INFORMATION

Antenna Type X PIFA ] PCB [] Dipole [] Coils
Antenna Gain Gain: 0.05 dBi
Antenna connector N/A
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1.5MEASUREMENT UNCERTAINTY
PARAMETER UNCERTAINTY
IAC Powerline Conducted Emission +/- 1.2575
Emission bandwidth, 20dB bandwidth +/- 0.0014
RF output power, conducted +/- 1.14
Power density, conducted +/- 1.40
3M Semi Anechoic Chamber / 30M~200M +/-4.12
3M Semi Anechoic Chamber / 200M~1000M +/- 4.68
3M Semi Anechoic Chamber / 1G~8G +/-5.18
3M Semi Anechoic Chamber / 8G~18G +/- 5.47
3M Semi Anechoic Chamber / 18G~26G +/- 3.81
3M Semi Anechoic Chamber / 26G~40G +/- 3.87
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.

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 Kailin Lee -
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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RF Conducted Test Site

Equipment Manufacturer Model Serial Number| Calibration Date | Calibration Due
Coaxial Cable Woken WC12 Cccoo1 06/28/2019 06/27/2020
Power Meter Anritsu ML2495A 1149001 02/12/2019 02/11/2020
Power Seneor Anritsu MA2491A 030982 02/12/2019 02/11/2020
Signal Analyzer R&S FSV 40 101073 09/27/2018 09/26/2019
Software N/A
3M 966 Chamber Test Site
Equipment Manufacturer Model Serial Number | Calibration Date | Calibration Due
Band Reject MICRO
Filters TRONICS BRM 50702 120 02/26/2019 02/25/2020
Bilog Antenna | Sunol Sciences JB3 A030105 07/13/2018 07/12/2019
HUBER SUCOFLEX
Cable SUHNER 104PEA 25157 02/26/2019 02/25/2020
HUBER SUCOFLEX
Cable SUHNER 104PEA 20995 02/26/2019 02/25/2020
Digital
Thermo-Hygro WISEWIND 1206 D07 01/30/2019 01/29/2020
Meter
double Ridged
Guide Horn ETC MCTD 1209 |DRH13M02003 08/20/2018 08/19/2019
Antenna
Loop Ant COM-POWER AL-130 121051 03/22/2019 03/21/2020
Pre-Amplifier EMEC EM330 060609 02/26/2019 02/25/2020
Pre-Amplifier HP 8449B 3008A00965 02/26/2019 02/25/2020
PSA Series
Spectrum Agilent E4446A MY46180323 05/29/2019 05/28/2020
Analyzer
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 CCSs CC-T-1F N/A N.C.R N.C.R
Software €3 6.11-20180413
Note:

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

2. N.C.R. = No Calibration Required.
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AC Conducted Emissions Test Site
Equipment Manufacturer Model Serial Number| Calibration Date | Calibration Due
CABLE EMCI CFD300-NL CERF 06/29/2018 06/28/2019
EMI Test Receiver R&S ESCI 100064 07/24/2018 07/23/2019
LISN SCHWARZBECK| NSLK 8127 8127-541 01/31/2019 01/30/2020
LISN SCHAFFNER NNB 41 03/10013 02/13/2019 02/12/2020
Software EZ-EMC(CCS-3A1-CE-Wugu)
Note:

1. The calibration interval of the above test instruments is 12 months.
2. N.C.R. = No Calibration Required.
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1.8 SUPPORT AND EUT ACCESSORIES EQUIPMENT

EUT Accessories Equipment

No. Equipment Brand Model Series No. FCCID
N/A
Support Equipment
No. Equipment Brand Model Series No. FCCID
N/A

1.9TEST 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, RSS-247 Issue 2 and RSS-GEN

Issue 5.
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2. TEST SUMMERY
FCC Sta_lndard IC Staqdard Repprt Test ltem Result
Section Section Section
15.203 - 1.3 Antenna Requirement Pass
15.207(a) RSS-GEN 8.8 5.1 AC Conducted Emission Pass
15.247(a)(1) | RSS-247(5.1)(a) 5.2 20 dB Bandwidth Pass
- RSS-GEN 6.7 5.2 Occupied Bandwidth (99%) Pass
15.247(b)(1) | RSS-247(5.4)(b) 5.3 Output Power Measurement Pass
15.247(a)(1) | RSS-247(5.1)(b) 5.4 Frequency Separation Pass
15.247(a)()(ii)) | RSS-247(5.1)(d) 5.5 Number of Hopping Pass
15.247(d) RSS-247(5.5) 5.6 Conducted Band Edge Pass
15.247(d) RSS-247(5.5) 5.6 Conducted Spurious Emission | Pass
15.247(@)(1)(ii)) | RSS-247(5.1)(d) 5.7 Time of Occupancy Pass
15.247(d) RSS-éBlE(I)\I 8.9, 5.8 Radiation Band Edge Pass
15.247(d) RSS-éBlE(I)\I 8.9, 5.8 Radiation Spurious Emission Pass

This document cannot be reproduced except in full, without prior written approval of the Company. A5 f &8 AN T B HZFA] » Ao s -
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3. DESCRIPTION OF TEST MODES
3.1 THE WORST MODE OF OPERATING CONDITION

12 /60
00

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
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3.2THE WORST MODE OF MEASUREMENT

AC Power Line Conducted Emission

Test Condition AC Power line conducted emission for line and neutral

Mode 1:EUT power by Adapter AC 120V

Power supply Mode|\, 1c 5. EUT power by battery

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

Mode 1:EUT power by Adapter AC 120V

Power supply Mode |\, 1o 5. EUT power by battery

Worst Mode X] 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)
X 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

Mode 1:EUT power by Adapter AC 120V

Power supply Mode|,, - " 5 1 power by battery

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 Vertical) were recorded in this
report

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

4. For Dwell time was performed with non-AFH mode as the worst case.
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4. EUT DUTY CYCLE

Duty Cycle
Configuration TX ON (ms) TX ALL (ms) Duty Cycle (%)
BDR-1Mbps 2.9855 3.7536 79.54%
EDR-3Mbps 3.0000 3.8116 78.71%

BDR-1Mbps EDR-3Mbps

Spectrum I |“é’ Spectrum “5“'
Ref Level 20.00 dBm & RBW 1 MHz

Ref Level 20.00 dém = RBW 1 W=
o att 3008 @ SWT 10ms @ VBW 1 MHz e att 3008 @ SWT 10ms @ VBW 1 MHz
TRGIVID TRG:VID
(@ 17k visw @17k View
CEE)] 1.05 dn| BFIE)] 7.6 |
3.7536 ms 3.8116 ms
wd d
M1l1] -56,91 dBm| u Mi[1] -58.20 dem|
2.5652 ms 2.8261 ms|
a o
ig e e e ” -
20 d 204
TRG 30,000 dan £ TRG -30.000 dBnr
-40 d -40
50 d d
i : 2 ]
g Yl ol Tl
60 d 0d T
|
70 Fod
CF 2.402 GHz 591pts Loms/ CF 2.302 GHz 691 pts 1.0 ms/
arker arker
TV':E' Ret | T'cl x'“’;":ﬁsz — | v:;ﬁ“ngEan |_Function Function Regult | Type | Ref | Tre %-value | ¥-value | Function Function Result |
N e e 1 1 2.8261 ms .0 B
pz| M1 1 3.7536 ms 1,05 B il w1l 1 2.0ms 2,04 48
R 3.8116 ms 2,65 o8
)i ) T

¢ ( )| ] Wi ea
Do 22 2019 105631

Dam: 22.JUL 2018 11:002€
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5. TEST RESULT

5.1 AC POWER LINE CONDUCTED EMISSION

5.1.1 Test Limit
According to 8§15.207(a) and RSS-GEN section 8.8,

Frequency Range Limits(dBuV)
(MHz) Quasi-peak Average
0.151t0 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
510 30 60 50

* Decreases with the logarithm of the frequency.

5.1.2 Test Procedure
Test method Refer as ANSI C63.10: 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

7 EMI receiver

40cm —~ HHHH ©

\ ]
—[ 80cm
S
¥

5.1.4 Test Result
PASS

LISN Horizontal reference ground plane
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Test Data
Test Mode Mode 1 Temp/Hum 24(°C)/ 50%RH
Phase Line Test Date June 25, 2019
Test Engineer Dally Hong
80.0 dBuY
Limit1: —_—
Limit2:
1
3145
b
30 ;u
-20
0.150 05 [MHz] L] 30.000
Lz Average | Correction QL Average Qs Average Lz Average
Fr?&l:_lezr;cy rgggikng reading factor rzzlajll(t result Pl:erﬁll(t limit mPaerZIi(n margin | Remark
(dBuY) (dBuV) (dB) (dBuv) (dBuV) (dBuv) (dBuVv) (dB) (dB)
0.1740 31.97 19.28 10.14 42.11 29.42 64.77 54.77 -22.66 |-25.35| Pass
0.1900 30.29 18.93 10.13 40.42 29.06 64.04 54.04 -23.62 |-24.98 | Pass
0.2140 27.83 15.85 10.13 37.96 25.98 63.05 53.05 -25.09 |-27.07 | Pass
0.2380 27.27 16.60 10.13 37.40 26.73 62.17 52.17 -24.77 |-25.44 | Pass
0.2620 25.20 14.21 10.13 35.33 24.34 61.37 51.37 -26.04 |-27.03 | Pass
9.6380 21.90 16.21 10.34 32.24 26.55 60.00 50.00 -27.76 |-23.45| Pass
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Test Mode Mode 1 Temp/Hum 24(°C)/ 50%RH
Phase Neutral Test Date June 25, 2019
Test Engineer Dally Hong
80.0 dBuY
Limit1: —_—
Limit2:
1
2 3
4 5
]
30
-20
0.150 05 [MHz) 5 30.000
QUES] Average | Correction Qe Average Qs Average Qe Average
Fr(?ﬁ/ll:_'ezr;cy rz:c?ikng reading factor rlzzill(t result P||er2||(t limit mPaerZIi(n margin | Remark
@Buv) | @BuV) (dB) @suv) | @BV | @guyy | ©@BUV) (dB) (dB)
0.1540 35.76 21.58 10.02 45.78 31.60 65.78 55.78 -20.00 |-24.18| Pass
0.1700 33.24 22.93 10.02 43.26 32.95 64.96 54.96 -21.70 |-22.01| Pass
0.2020 29.69 20.70 10.02 39.71 30.72 63.53 53.53 -23.82 |-22.81| Pass
0.3420 29.41 23.70 10.03 39.44 33.73 59.15 49.15 -19.71 |-15.42 | Pass
0.4620 27.06 22.06 10.03 37.09 32.09 56.66 46.66 -19.57 |-14.57 | Pass
9.4220 23.46 17.77 10.20 33.66 27.97 60.00 50.00 -26.34 |-22.03 | Pass
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5.2 20dB BANDWIDTH AND OCCUPIED BANDWIDTH (99%)

5.2.1 Test Limit
According to 815.247(a) (1), RSS-247 section 5.1(a) and RSS-GEN 6.7,
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 C63.10: 2013 clause 7.8.7,
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
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5.2.4 Test Result
Test mode: GFSK_BDR-1Mbps mode / 2402-2480 MHz
Frequency OBW/(99%) 20dB BW
S (MH?) (MH2) (MHz2)
Low 2402 0.8986 1.0217
Mid 2441 0.8943 1.0217
High 2480 0.8986 1.0260
Test mode: 8DPSK_EDR-3Mbps mode / 2402-2480 MHz
Frequency OBW(99%) 20dB BW
ClgIniE) (MH2) (MHZ) (MH2)
Low 2402 1.2112 1.3217
Mid 2441 1.2112 1.3260
High 2480 1.2112 1.3217
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Test Data
20 dB Bandwidth

GFSK_BDR-1Mbps mode
Low CH Mid CH

spectrum | | Spectrum = |
Ref Level 20.00 dém

@ RBW 30 k2

Ref Level 20.00 dém & RBW 30 kHz
o ALt 3005w SWT 500 ms & VBW 100 kHz  Mode Auto Swesp o Al 30 0B @ SWT 500 ms @ VBW 100 kH2  Mode Auto Swaep
@ 1Pk View @ 1Pk View
M1[1] -9.19 dem| m1[1] -7.98 dem|
2.40215630 CHz, 2.44115200 GHe]
u m2[1] 28.94 dBm)| w m2[1] 27.67 dBm)|
240149565 GHz, 2.44048696 GHz]
o Odi
M1

ML
1 -9.190 dBm - X ¥

=ToHEm==01 -0.190 ¢ Ww\ [\/\, "\HL\
20 d =20

A

os 22

=i 2 +29.190 o & 0 d D2 -27 980 dBiN
40 o 2

~ . . ~
7

il
Zh e [ |50 a0 o]
7o d F 70 F2
Fi Fil
|
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GH2 691 pts Span 3.0 MHz
arker arker
Type | Ref | Trc X-value | ¥-value | Function Function Result | Type | Ref | Tre K-value | _v-value | Function Function Result |
3 1 2,4021563 GHz -9.1% dBm M1 1 2.441152 GHz -7.98 dBm
M2 1 2.40140565 GHz -28.04 dBm M2 1 2,440489696 GHz -27.67 dem
D3| mz2l 1 1.02174 MHZ -0.20 d& D3| _M2| 1 1.02174 MHz 0.16 dB
[ ) ) Wi we

L ) J [T

Daw: 22JUL2018 112804 Daw:22.JUL2018 114436

High CH

Spectrum | |

Ref Level 20.00 dbm  RBW 30 krlz
o att 30 0B @ SWT 500 ms & VBW 100 kHz _ Mode Auto Swaep
[0 27k view
MI[1] ~6.56 dBm
2.48014760 GHz|
10 M2[1] 26.27 dBm|
. 2.47948261 GHz|

[E!
¥

-10d

o mfvj \
5 o 5
-D2 -26.560 dBm

30 d

-40 d

50 d £ “A/ \\
s g \'\

]
=70 d Fo
F1

CF 2.48 GHz 691 pts Span 3.0 MHz
arker
Type | Ref [ Tre X-value I Y-valug | Function Function Result |

1 1 24601476 GHz ~6.56 dBm

[0 1 2,47048261 GHz -26.57 dém

D3 m2| 1 1.02609 MHz -0.21de

[ ) ] LD va

Daw: 22.JUL 2018 130527
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8DPSK EDR-3Mbps mode

Low CH

Mid CH

Spectrum = Spectrum =
Ref Level 20.00 dém ® RBW 30 kriz Ref Level 20.00 dém ® RBW 30 kriz
Jo Att 30 d8 & SWT 500 ms & VBW 100 kHz Mode Auta Sweep Jo Att 30 d8 & SWT 500 ms & VBW 100 kHz Mode Auta Sweep
@37k View @37k View
™MI[1] ~12.60 dBm) ™MI[1] ~11.45 dBm)
r 2.40216060 GHz| r 2.44115200 GHz|
10 M2[1] 92.49 dom| 10 M2[1] 91.42 dom|
0 2.40133478 GHz| 0 2.44032600 GHz|
Wi
M1
-10dl -10 dBm-—r1 1 n
o1 -12.600 d8 '\ 450 da w\“
-20d i -20d
304 2, a0 N
D2 -32.500 dB] Dz r\
-0 d / -0 d
= JJ\/\'\ j \u =
o G
B AR ot ook [
-70 -70 2
F1
CF 2.402 GHz 691 pts Span 8.0 MHz CF 2.441 GHz 691 pts Span 8.0 MHz
arker arker
Type | Ref | Trc X-value | ¥-value | Function Function Result | Type | Ref | Trc X-value | ¥-value | Function Function Result |
1 1 2.4021606 GHz -12.60 cBm 1 1 2.441153 GHz -11.45 cBm
M2 1 2.40133473 GHz -32,40 dBm M2 1 2.44032602 GHz -31,42 dBm
0z Mz 1 1.32174 MHz 0.49 dB 0z Mz 1 1.32600 MHz 0.24 dB
—— — — —_— — —
L I I L I I
Daw: 22ULZ018 134743 Daw: 22.ULZ018 132345
Spectrum =
Ref Level 20.00 dém ® RBW 30 kriz
fo Art 30 d8 & SWT 500 ms & VBW 100 kHz  Mode Auto Swasp
@37k View
™MI[1] ~10.51 dBm)
r 2.48014760 GHz|
10 M2[1] 20.92 dom|
2.47932174 GHz|
0
M1
10 .
D1 -10.510 db: uL
o L]
-0 d
= Y]
P HJ‘/ ‘-f‘\i\“
Ll o T
-70
CF 2.48 GHz 691 pts Span 8.0 MHz
rkar
Type | Ref | Trc X-value | ¥-value | Function Function Result |
1 1 2.4801476 GHz -10.51 cBm
M2 1 2.47032174 GHz -30.52 dBm
0z Mz 1 1.32174 MHz 0.35 dB
— — =

L !

Dase: 22.JUL 2018 132825
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GFSK BR-1Mbps mode

Low CH

Mid CH

Spectrum

Dase: 22.JUL 2018 113626

= Spectrum =
Ref Level 20.00 dém & RBW 10 kriz Ref Level 20.00 dém & RBW 10 kriz
fo ALt 30ds @ SWT 500 ms @ VBW 30 kHz Mode suto Swasp fo ALt 30ds @ SWT 500 ms @ VBW 30 kHz Mode suto Swasp
@37k View @37k View
™M1[1] -12.92 dBm| ™M1[1] -11.86 dBm|
2.40216060 GHzZ| 2.49115200 GHz|
10 di Oce By 898.697539797 kHz| 10 df Oce By 894.356005789 kHz|
0 di 0 di
0 4 0 W1
. AT . i ﬂh
20 K/\Juv wk\ “ T,
TL T1
sad JU o "y Hﬁ o MNM ) \‘{ﬁl‘m
W wlﬁ M h
-40 dl 'N‘!J“ \.r I -40 dl ﬂrj' L\’
o r{q vl.\\ o M}K \“\]
O L' . ﬂt& fﬂ’ \
L I
r JJ Wbl | Ry ”M. i
CF 2.402 GHz 691 pts Span 9.0 MHz CF 2.441 GHz 691 pts
Aj #. e

Dae: 22.JUL 2018 11832

Span 9.0 MHz
ﬁ—.
L]

High CH

Spectrum

Ref Level 20.00 dém

(=)

lo ALt
(@ 1Pk View

30 dB @ SWT 500 ms & VBW 30 kHz

@ RBW 10 kHz

Mode_suta Swesp

10 df

mif1]

od

Oce By

-10.19 dBm|
2.48014760 GHz|
898.697539797 kHz|

‘ﬂu"w\.\“

i

i

ikl ’

70

Tty

CF 2.48 GHz

)

Dase: 22.JUL 2018 130247

691 E%s

Span 9.0 MHz
#—.
[ _]
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Spectrum = Spectrum =
Ref Level 20.00 dbm @ RBW 20 kiz Ref Level 20.00 dbm @ RBW 20 kiz
|o ALt 30 d8 & SWT 500 ms & VBW 100 kHz Mode Auta Sweep |o ALt 30 d8 & SWT 500 ms & VBW 100 kHz Mode Auta Sweep
(@ 1Pk View (@ 1Pk View
M1[1] -13.62 dBm| M1[1] -12.47 dBm|
2.90216060 GHz| 2.94115630 GHz|
10 df Qce By 1.211287988 MHz| 104 Qce By 1.211287988 MHz|
0 0
10 . -10 -
20 df A ,A 20 4l /\;A 5
P Y {r W ot |
; /‘\/W' 4 B
a0d / 3o [(”
40 d / \ -0 d \
50 d -50d \
o ﬂﬁm.,f \M . 2l L™,
4 e o
e KW u Wby i
-Fod -Fod
CF 2.402 GHz 691 E%s CF 2.441 GHz

Dase: 22.JUL 2018 13-1648

Span 8.0 MHz
n [

691 E%s

Dae: 22.JUL 2018 132253

Span 8.0 MHz
I _ [

High CH

Dase: 22.JUL 2018 132728

Spectrum =
Ref Level 20.00 dém ® RBW 20 kriz
|o ALt 30 d8 & SWT 500 ms & VBW 100 kHz Mode Auta Sweep
@37k View
M1[1] -11.54 dBm|
2.48014760 GHzZ|
10 df Qce By 1.211287988 MHz|
od
10 M1
d ] i
20
v o
e \
7 i
aod / \
s0d
S T ”/ W ”\‘
L A
7o
CF 2.48 GHz 691 pts Span 8.0 MHz
L it I W wa
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5.3 OUTPUT POWER MEASUREMENT

5.3.1 Test Limit

According to 815.247(b)(1) and RSS-247 section 5.4(b)

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.

IC

According to RSS-247 section 5.4(b), For FHSs operating in the band 2400-2483.5 MHz,
the maximum peak conducted output power shall not exceed 1.0 W if the hopset uses 75
or more hopping channels; the maximum peak conducted output power shall not exceed
0.125 W if the hopset uses less than 75 hopping channels. The e.i.r.p. shall not exceed
4 W, except as provided in section 5.4(e).

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

Setting maximum power transmit of EUT.

2
3. The path loss was compensated to the results for each measurement.
4

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 :

Fre Power PK EIRP PK PK EIRP PK| FCCI/IC | IC EIRP
Config. CH 9. . Power Power | Power Power Limit Limit
(MHz) Setting
(dBm) | (dBm) (W) (W) (dBm) | (dBm)
0 2402 | Default | 3.41 3.46 | 0.0022 | 0.0022
GFSK
BR-1Mbps 39 2441 | Default| 4.39 4.44 | 0.0027 | 0.0028
(DH5)
78 2480 | Default| 5.36 5.41 | 0.0034 | 0.0035
21 36
8DPSK 0 2402 | Default | -0.05 0.00 | 0.0010 | 0.0010
EDR- 39 2441 | Default | 0.96 1.01 | 0.0012 | 0.0013
3Mbps
(3DH5) 78 2480 | Default| 1.99 | 2.04 |0.0016 | 0.0016

Average output power :

' Power AV Power
Config. CH Freq. (MHz) Setting (dBm)
GESK 0 2402 Default 2.92

BR-1Mbps 39 2441 Default 4.08
(DHS) 78 2480 Default 5.04
8DPSK 0 2402 Default -0.93
EDR- 39 2441 Default 0.35
3Mbps cfau i
(3DH5) 78 2480 Default 1.36
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5.4 FREQUENCY SEPARATION

5.4.1 Test Limit
According to 815.247(a)(1) and RSS-247 section 5.1(b)

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
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5.4.4 Test Result
Test mode: GFSK_BDR-1Mbps mode / 2402-2480 MHz
Frequency Chngmnz! Sgg:Par:gn
Channel Separation o Result
(MHz) (MH2) Limits
(MHz)
Low 2402 1.0029 0.681 PASS
Mid 2441 1.0029 0.681 PASS
High 2480 1.0029 0.684 PASS
Test mode: 8DPSK_EDR-3Mbps mode / 2402-2480 MHz
Frequenc CinEE Sgh:rnart]iez)ln
Channel q y Separation pare Result
(MHz) (MH2) Limits
(MH2z)
Low 2402 0.9986 0.881 PASS
Mid 2441 0.9986 0.884 PASS
High 2480 0.9986 0.881 PASS
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Test Data

GFSK BDR-1Mbps mode
Spectrum I [@

Ref Level 20.00 dBm & RBW 100 kHz
e ALL 3I0 dE & SWT 500 ms & YBW 200 kHz Mode suto Sweep
@ 1Pk Wiew

D2[1] 0.01 dB)
1.00290 MHZ|
10 dem: mMi[1] -6.52 dBm|

2.44114830 GHz

a dim

41

=10 dim

-z0 dBm - ’/f/

=20 dBm
] !

-50 dism

-6 dBm

-70 dBm

CF 24415 GHz 601 pts Span 9.0 MHz
—
L Jil ) BEEREEE

Dawe- 22 JUL 2015 118707

8DPSK_ EDR-3Mbps mode
Spectrum I [@

Ref Level 20.00 dBm & RBW 100 kHz
e ALL 30 dB & SWT 500 ms & YBW 300 kHz Mode &uto Sweap
@ 1Pk Wiew
mi[1] -10.05 dBm
2. 44115270 GHZ|
10 dem D2[1] 0.01 dB|
998.60 kHz
a dem
il -
Dz
=10 dBm L

-20 dBm / \\
=20 dBm
=40 dB”}/

J \“-ﬂw
H—%'Clil:“:.‘.l'ﬂ

-G0 dBm
=70 dBm
CF 24415 GHz 691 pts Span 3.0 MHz
*-
L I ] | CEEEEEE B

Dawe: 22 J0L 2015 132635

Note: We selected worst case to performed test in middle channel, The results can be meet other
channel.
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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 C63.10: 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

spectrum

EUT
Analyzer
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5.5.4 Test Result
Number of Hopping
Hopping .
Frequency Hopping Channel
Mode (MHz) ilﬁ?r?k?eerl Number Limits Result
BDR-1Mbps 2402-2480 79 15 Pass
EDR-3Mbps 2402-2480 79 15 Pass

Test Data

Number of Hopping
GFSK_BDR-1Mbps mode 8DPSK_ EDR-3Mbps mode
Ref Level 20.00 dem & RBW 100 Kz Ref Level 20.00 dem & RBW 100 Kz
Jo ALt 30d8 & SWT 15 & VBW 300 kHz Mode Auto Sweep Jo ALt 30d8 & SWT 15 & VBW 300 kHz Mode Auto Sweep
@37k view @37k view
mM1[1] -5.48 dBm)| mM1[1] -9.14 dBm)|
2,455160 GHz 2,478120 GHz

10 df 10 df

od = od

; , it e - . b

AL O O T G i
LLALEAE O R L R LA L

g0 ‘ o

-hod 1 ol

50d H 50 d

60 d g\, 60 d

70 =70 d
Start 2.4 GHz 591pts Stop 23035 Ghiz Start 2.4 GHz 591pts Stop 23035 Ghiz

) [ )i ] [
Daw: 22.ULZ018 130855 Daw: 22ULZ018 138620
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5.6 CONDUCTED BANDEDGE AND SPURIOUS EMISSION

5.6.1 Test Limit
According to 815.247(d) and RSS-247 section 5.5

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

Spectrum

EUT

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 2 Spectrum 2
Ref Level 20.00 dém & RBW 100 kHz Ref Level 20.00 dém & RBW 100 kHz
Jo ALt 30 d8 @ SWT 500 ms & VBW 300 kHz  Mode auto Sweep o ALt 30d8 & SWT 500 ms ® VBW 300 kHz Mode suta Sweep
[@1Pk view [@1Pk view
M1[1] -7.72 dBm)| M1[1] -8.53 dBm|
2.4021560 GHz, 2.401690 GHz|
104 2[1] -57.02 dBm| 10 d 2[1] -50.27 dBm|
2.305304% CHz, 20.136850 CHz,
od od
111
10 d / ‘X, 10 d
20 -/ T -0
304 D1 -27.720 d8; ’f \ S5 gEm—401 -26.530 da
and P 3 -and
iz
S0 f”” ‘.‘ -50
e f \1\& .
L ot L A . A
et
-70d 7ol
F
I
CF 2.4 GHz 691 pis Span 10.0 MHz Start 30.0 MHz 32001 pts Stop 25.0 GHz
p— e
Jjl J [ SEREREENC L )il J QERnER e
Datm: 22JUL3018 114128

Date: 22.JUL 2018 118046

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

Spectrum =
Ref Level 20.00 dém @ RBW 100 kHz
o ALt 30 dB @ SWT 500 ms & VBW 300 kHz  mode Auta Swasp
@ 1Pk View
Mi[1] -7.34 dBm|
2.440700 GHz|
0a 2r1] -48.84 dBm)
20.200930 GHz|
od
10
20
01 -27,340 dam
30 d
40 dl
E [
I—i‘lﬁW w
~70dl
Start 30.0 MHz 32001 pts Etng 25.0 GHz
QLR e

Dase: 22.JUL 2018 11455
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GFSK_BDR-1Mbps mode High CH
Band Edge Spurious Emission 30MHz-25GHz

Dase: 22.JUL 2018 131248

Spectrum = Spectrum =
Ref Level 20.00 dem ® RBW 100 kriz Ref Level 20.00 dem ® RBW 100 kriz
o At 30d8 @ SWT 500 ms & VBW 300kHz  Mode Auto Swesp o A 30d8 & SWT 500 ms & VBW 300kH2  Mode Auto Sweep
@37k View @37k View
M1[1] -5.20 dem)| M1[1] -5,98 dem|
2.4801430 GHz| 2.479710 GHz
10 df mz2[1] -56.97 dBm| 104 M2(1] -49.42 dBm)
2.4863696 GHel 19.783380 GHy|
0 di 0 di
M1 mf
10 //_ﬂ\‘ -10
20 20
TP 2520 ?‘5 D1 -25.950 dam
30 \ -3
a0 ][\,\ -4od
i n
fi i
60 di [otli, PR bt pelicadl T v
7o
F1
I
CF 2.4835 GJr_c[z 691 pts — Span 10.0 Mz | Start 30.0 MHz 32001 pts — Stop 250 Ghiz

Dase: 22.JUL 2018 130647

GFSK_BDR-1Mbps Hopping mode
Low Band Edge High Band Edge

Spectrum m Spectrum m
Ref Level 20.00 dém & RBW 100 kHz Ref Level 20.00 dém & RBW 100 kHz
o Att 30d8 @ EWT 15 @ VBW 300 kHz  Mode Autg Sweep o Att 30d8 @ SWT 15 & VBW 300 kHz Mode Auto Sweep
@ 1Pk View @ 1Pk View
[ITET] -58.53 dBm| [ITET] -58.04 dBm|
2.388746 GHz 2.506130 GHz
10 d M211] -6.40 dBm| 104 M2(1] -5.19 dBm|
2.433110 GHz| 2.480120 GHz|
od 1 od =
ol -
D1 -5.480 dBm 4 T o} ‘ﬂn B ﬁ'
10d ,n"n’nl”a 141 I Il
I} | ’ I ‘ Y
20 ‘IIU T T l L ‘
D2 -25.480 denr I D2 -25.480 denr i
30 l 30 \
40 d II -and \
50 50
ML ]:1
4 A d o " ek
AR B et g e -60 a +
~700dl =70
| |
CF 2.4 GHz 691 pts Span 83.5 MHz CF 2.4835 GHz 691 pts
[ ) ] Cnhi W

( )

Date: 22.JUL 2018 134238

Span 83,5 MHz

Date: 22.JUL 2018 124057
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8DPSK EDR-3Mbps mode Low CH

Band Edge

Spurious Emission 30MHz-25GHz

Spectrum

Ref Level 20.00 dém

(=)

& RBW 100 kHz

Spectrum 7

Ref Level 20.00 dem ® RBW 100 krz
o ALt 30d6 @ SWT 500 ms ® VBW 300 kHz Mode auto Swesp lo ALt 30 d8 & SWT 500ms ® YBW 300 kHz  Mode Auta Sweep
@ 1Pk view [@ 1Pk view
M1[1] ~11.20 dBrm)| M 1790 deml
| - 2.4021560 GHz 2.402470 GHz|
b (1] P 04 a2[1] -50.05 dBm|
A ? 20.173530 CHz|
od L
10 d M1
/JJ/J\M 10
20 A
f \ “
=B0EBIN—e; 31,200 dam j ]\ 04
| 01 ~32.900 dbrm
-40 df L l
J H 40 di
-50 2
o M v s0d
I A R R i T Wm
70 d
Fl 70
CF 2.4 GHz 601 pts Span 10.0 MHz
)| D W St 50.0 Wz

Date: 22.JUL 2018 122105

32001 Ets

Daw:22JUL301% 132044

Stop 25.0 GHz
)| ﬁ [

8DPSK EDR-3Mbps mode Mid CH

Spurious Emission 30MHz-25GHz

Spectrum I

[=)

Ref Level 20.00 dém
o ALt

& RBW 100 kHz
30d8 & SWT 500 ms & YBW 300 kH2 Mode Auto Sweep

[fe 27k view
M1[1] -13.07 dem|
2.440700 GHz|
10d nz(1] -49.74 dBm|
20.183670 GHz
ad
-10
20
30 d
01 -33.070 danr
-40 o

Start 30.0 MHz

32001 Ets

L

Dawm: 22JUL 2019 122432

Stop 25.0 GHz
I ﬁ [ ]
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Band Edge

Spurious Emission 30MHz-25GHz

Spectrum = Spectrum =
Ref Level 20.00 dem ® RBW 100 kriz Ref Level 20.00 dem ® RBW 100 kriz
o At 30 d3 & SWT 500 ms & VBW 300kHz Mode Auta Swesp o A 30d8 & SWT 500 ms & VBW 300kH2  Mode Auto Sweep
@37k View @37k View
M1[1] -9.63 dem)| M1[1] -9.73 dem)|
2.4801710 GHz| 2.479710 GHz
10 df 2[1] -56.90 dBm)| 10 df M2[1] -49.28 dBm|
2.4839348 GHe| 19.474390 GHy|
0 di 0 di
ML ML
10 /"‘N:\r/\‘ -10
20 20
=30ruBm—01 20,530 darm dbm—{D1 -20.730 dan
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5.7 TIME OF OCCUPANCY (DWELL TIME)

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

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

EUT

spectrum
Analyzer

5.7.4 Test Result

Page:
Rev.:

36 /60
00

Time of Occupancy (Dwell Time)

Number of

Dwell Time

" Frequency Pulse Tir_ne Minimum ulse in N Dyvell
ode | Vgiwyy | Pertionping | Numberof | P e
" 1(0.4*Nsec) (0.4 *N sec)
BDR-1Mbps 2441 2.9855 79 106.67 0.3185 0.4
EDR-3Mbps 2441 3.0000 79 106.67 0.3200 0.4

Result

3DH5 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
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Time of Occupancy (Dwell Time)

GFSK_BDR-1Mbps mode

8DPSK EDR-3Mbps mode

Date: 22.JUL 2018 105621

Date: 22.JUL 3018 110026

Spectrum "5“ Spectrum "5“
Ref Level 20.00 dem & RBW 1 MHz Ref Level 20.00 dem & RBW 1 MHz
o At 3008 @ SWT 10ms & VBW 1 MHZ o At 3008 @ SWT 10ms & VBW 1 MHZ
TRE:VID TRE:VID
[@3FK view [@3FK view
D201] 1.05 db| D201] 2.65 db|
g 3.7536 ms g 3.8116 ms
mMi[1] -56.91 dBm| mMi[1] -58.20 dBm|
2.5652 ms, 2.8261 ms,
0 0
i e S e e - - —
20l 20l
e TRG 30,000 dBrr e TRG 30,000 dBrr
-40d -40d
-500l T -500l ;
- ol sty o
-80 -80
70l 7ol
CF 2.402 GHz 691 pts 1.0 ms/ CF 2.402 GHz 691 pts 1.0 ms/
larker larker
Type | Ref | Trc X-value | Y-value | Function Function Result | Type | Ref | Trc X-value | Y-value | Function Function Result |
w1 1 2.5652 ms -56.91 dBm w1 1 2.8261 ms -58.20 dBm
D1 M1 1 2.9855 ms 0.45 dB D1 M1 1 3.0ms 264 dp
D2 M1 1 3.7536 ms 105 dB D2 M1 1 3.8116 ms 2,65 dB
( ) ] Wi wa [ ) ) [
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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,

IC according to RSS-247 section 5.5, RSS-Gen, Section 8.9 and 8.10

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.

Report No.:

FCC
Below 30 MHz
Erequenc Field Strength Field Strength Megissl:;ﬁrgeent
9 y (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
Freﬁ/lllj_'ency microvolts/m at 3 metres (watts, e.i.r.p.)
Ll 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 414788.
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RSS-Gen Table 3 and Table 5 — General Field Strength Limits for Transmitters and

Receivers at Frequencies Above 30 MHz (Note)

Field Strength
Frequency microvolts/m at 3 metres (watts, e.i.r.p.)
(MHz) - -
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)

Note: Measurements for compliance with the limits in table 3 may be performed at
distances other than 3 metres, in accordance with Section 6.6.

RSS-Gen Table 6: General Field Strength Limits for Transmitters at Freqguencies

Below 30 MHz (Transmit)

Magnetic field strength

Measurement Distance

FIEEIEEY (H-Field) (LA/m) (m)
9-490 kHz Note 6.37/F (F in kHz) 300
490-1,705 kHz 63.7/F (F in kHz) 30
1.705-30 MHz 0.08 30

Note: The emission limits for the ranges 9-90 kHz and 110-490 kHz are based on
measurements employing a linear average detector..
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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: 2013, 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.

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 (kHz) VBW setting
GFSK_BDR-1Mbps 79.54% 2.9855 0.335 360Hz
8DPSK_EDR-3Mbps 78.71% 3.0000 0.333 360Hz
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 414788.

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 ‘
‘ Loop antenna
EUT /
N‘ Spectrum /
— Receiver
( J \
Turntable
0.8m im -
mEE
~o OO
[ ] | |
Reference ground plane J/
30MHz ~ 1GHz
Antenna
tower
am < ‘ Bi-log
EUT v ‘ // antenna
\‘ 4m /
Spectrum
A —— %%h analyzer
| 3 \ | | \
v
Turntable 0.8m 1m —
A o=
l ] l ]

Reference ground plane J/
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Above 1 GHz
Antenna
e tower
......... > 3m <V B a:]_::ce)::]a
EUT
N 4m /
— Spectrum
A L analyzer
Turntable | 1.5m 1V
\ i m | -
A | Pre-amp -\_g%g
AAA [ ] [ ]
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5.8.4 Test Result
Band Edge Test Data
. GFSK_BR-1Mbps o 0
Test Mode: Low CH Temp/Hum 22(°C)/ 48%RH
Test Item Band Edge Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak and Average
120 Level ({dBuVim)
110
ag
70 \
50 : L\M-\wﬂ
30
10
02310 2330. 2350. 2370. 2390. 2410
Frequency (MHz)
; Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) I (dBuV/m) (dBuV/m) (dB) RETEDLS
(dB/m)
2390.00 39.43 -3.38 36.05 54.00 -17.95 Average
2390.00 52.40 -3.38 49.02 74.00 -24.98 Peak
2402.00 91.66 -3.41 88.25 - - Peak
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Test Mode: GFSETgiRéEMbpS Temp/Hum 22(°C)l 48%RH
Test Item Band Edge Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak and Average

Level ({dBuVim)

120
110
a0
i
™,
70 \
30
10
Vaars 2480. 2485, 2490, 2495, 2500
Frequency (MHz)
‘ Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS
2480.00 85.13 -2.86 82.27 - - Peak
2483.50 39.16 -2.83 36.33 54.00 -17.67 Average
2483.50 52.49 -2.83 49.66 74.00 -24.34 Peak
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Test Mode: 8DPS*I<_6$VD§F'|3MbpS Temp/Hum 22(°C)l 48%RH
Test Item Band Edge Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak and Average

120 Level ({dBuVim)

10

90

70 ] I
30
10

05510 2330. 2350. 2370. 2380. 2410

Frequency (MHz)
‘ Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS

2390.00 39.76 -3.38 36.38 54.00 -17.62 Average
2390.00 53.39 -3.38 50.01 74.00 -23.99 Peak
2402.00 90.80 -3.41 87.39 - - Peak
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. 8DPSK_EDR-3Mbps o 0
Test Mode: High CH Temp/Hum 22(°C)/ 48%RH
Test Item Band Edge Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak and Average
120 Level ({dBuVim)
110
90 1
70 / \\
30
10
02475 2480. 2485, 2490. 2495, 2500
Frequency (MHz)
; Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) I (dBuV/m) (dBuV/m) (dB) RETEDLS
(dB/m)
2480.00 85.88 -2.86 83.02 - - Peak
2483.50 40.23 -2.83 37.40 54.00 -16.60 Average
2483.50 53.18 -2.83 50.35 74.00 -23.65 Peak
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Below 1G Test Data
Test Mode: BT Mode Temp/Hum 22(°C)/ 48%RH
Test Item 30MHz-1GHz Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak
100 Level {dBuVim)
an
80
T0
&0
50 —
I e —
40
i]
30 1 5 3 4 5
20
10
03{] 224, 418. 612, B06. 1000
Frequency {MHz)
. Correct L .
Frequency Reading Result Limit Margin
(MHz2) (dBuv) ('jjaBC/t;’]r) (dBuV/m) (dBuV/m) (dB) REMEATS
105.66 42.26 -11.02 31.24 43.50 -12.26 Peak
259.89 37.60 -9.77 27.83 46.00 -18.17 Peak
323.91 38.83 -7.33 31.50 46.00 -14.50 Peak
517.91 34.09 -2.68 31.41 46.00 -14.59 Peak
647.89 29.26 -0.06 29.20 46.00 -16.80 Peak
959.26 30.15 4.48 34.63 46.00 -11.37 Peak
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Test Mode: BT Mode Temp/Hum 22(°C)/ 48%RH
Test Item 30MHz-1GHz Test Date June 17, 2019
Polarize Horizontal Test Engineer Kailin Lee
Detector Peak
100 Level {dBuVim)
a0
80
70
il
50 —
40—|
2 f
30[ 1 3 4--g
20
10
03{] 224, 418. 612, B06. 1000
Frequency (MHz)
. Correct L .
Frequency Reading Result Limit Margin
(MH2) (dBuv) ST (dBuV/m) (dBuV/m) (dB) RETIEDS
(dB/m)
59.10 42.62 -15.96 26.66 40.00 -13.34 Peak
120.21 39.25 -8.88 30.37 43.50 -13.13 Peak
238.55 36.47 -10.38 26.09 46.00 -19.91 Peak
323.91 34.77 -7.33 27.44 46.00 -18.56 Peak
359.80 32.16 -6.59 25.57 46.00 -20.43 Peak
956.35 26.65 4.25 30.90 46.00 -15.10 Peak
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Above 1G Test Data
_ GFSK_BR-1Mbps o 0
Test Mode: Low CH Temp/Hum 23(°C)/ 47%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak
120 Level {dBuVim})
110
a0
70
50
30
10
01{]00 6100. 11200. 16300. 21400, 26500
Frequency (MHz)
‘ Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) I (dBuV/m) (dBuV/m) (dB) RETEDLS
(dB/m)
4804.00 43.70 2.84 46.54 74.00 -27.46 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. A5 f &8 AN T B HZFA] » Ao s -




GS crse=

Page: 50 /60
Report No.: T190503D05-A-RP3 Rev.. 00
. GFSK_BR-1Mbps o 0
Test Mode: Low CH Temp/Hum 23(°C)/ 47%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Horizontal Test Engineer Kailin Lee
Detector Peak
120 Level ({dBuVim)
110
90
70
50
30
10
01000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
: Correct - .
Frequency Reading Result Limit Margin
(MH2) (dBuV) I (dBuV/m) (dBuV/m) (dB) RETEDLS
(dB/m)
4804.00 40.75 2.84 43.59 74.00 -30.41 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: GFS%‘Z%&'WPS Temp/Hum 23(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak
120 Level ({dBuVim)
110
90
70
50
30
10
01000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
: Correct - .
Frequency Reading Result Limit Margin
(MH2) (dBuV) I (dBuV/m) (dBuV/m) (dB) RETEDLS
(dB/m)
4882.00 42.19 3.03 45.22 74.00 -28.78 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: GFS%‘Z%&'WPS Temp/Hum 23(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Horizontal Test Engineer Kailin Lee
Detector Peak
120 Level ({dBuVim)
110
90
70
50
30
10
01000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
: Correct - .
Frequency Reading Result Limit Margin
(MH2) (dBuV) I (dBuV/m) (dBuV/m) (dB) RETEDLS
(dB/m)
4882.00 41.86 3.03 44.89 74.00 -29.11 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_BR-1Mbps o 0
Test Mode: High CH Temp/Hum 23(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak
120 Level ({dBuVim)
110
90
70
50
30
10
01000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
: Correct - .
Frequency Reading Result Limit Margin
(MH2) (dBuV) I (dBuV/m) (dBuV/m) (dB) RETEDLS
(dB/m)
4960.00 40.41 3.85 44.26 74.00 -29.74 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_BR-1Mbps o 0
Test Mode: High CH Temp/Hum 23(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Horizontal Test Engineer Kailin Lee
Detector Peak
120 Level {dBuVim)
10
90
70
50 1
30
10
01{]{1{] 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
: Correct A .
Frequency Reading Result Limit Margin
(MHz2) (dBuVv) TR (dBuVv/m) (dBuV/m) (dB) RETIEDS
(dB/m)
4960.00 38.79 3.85 42.64 74.00 -31.36 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. A5 f &8 AN T B HZFA] » Ao s -




CoSR=

Page: 55 /60
Report No.: T190503D05-A-RP3 Rev.. 00
8DPSK_EDR-3Mbps o 0
Test Mode Low CH Temp/Hum 23(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak
120 Level {dBuVim)
110
90
70
50 1
30
10
ﬂm{m 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) ( BuV/m) (dBuV/m) (dB)
4804.00 43.06 2.84 45.90 74.00 -28.10 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 o 0

Test Mode Low CH Temp/Hum 23(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Horizontal Test Engineer Kailin Lee
Detector Peak

120 Level ({dBuVim)

110

90

70

50 i

30

10

01000 G100. 11200. 16300. 21400. 26500

Frequency (MHz)

Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)

4804.00 40.60 2.84 43.44 74.00 -30.56 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 8DPS KMEDCRgsMbpS Temp/Hum 24(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak

120 Level ({dBuVim)

110

90

70

50 1

30

10

0100{] G100. 11200. 16300. 21400. 26500

Frequency (MHz)

Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)

4882.00 41.91 3.03 44.94 74.00 -29.06 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 8DPS KMEDCRgsMbpS Temp/Hum 24(°C)/ 46%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Horizontal Test Engineer Kailin Lee
Detector Peak
120 Level ({dBuVim)
110
90
70
50 1
30
10
01000 G100. 11200. 16300. 21400. 26500
Frequency (MHz)
Frequency Reading Correct Result Limit Margin R K
(MHz) (dBuv) Factor(dB/m) (dBuVv/m) (dBuVv/m) (dB) emar
4882.00 42.72 3.03 45.75 74.00 -28.25 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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Report No.: T190503D05-A-RP3 Rev.. 00
8DPSK_EDR-3Mbps o 0
Test Mode High CH Temp/Hum 24(°C)/ 45%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Vertical Test Engineer Kailin Lee
Detector Peak
120 Level ({dBuVim)
110
aa0
70
50 1
30
10
01000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuVv/m) (dBuVv/m) (dB) ema
4960.00 41.74 3.85 45.59 74.00 -28.41 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. A5 f &8 AN T B HZFA] » Ao s -




LS

Page: 60 /60
Report No.: T190503D05-A-RP3 Rev.. 00
8DPSK_EDR-3Mbps o 0

Test Mode High CH Temp/Hum 24(°C)/ 45%RH
Test Item Harmonic Test Date June 17, 2019
Polarize Horizontal Test Engineer Kailin Lee
Detector Peak

120 Level ({dBuVim)

110

90

70

50 i

30

10

010{10 G100. 11200. 16300. 21400. 26500

Frequency (MHz)

Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) | (dBuV/m) (dBuV/m) (dB)

4960.00 40.15 3.85 44.00 74.00 -30.00 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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