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RADIO TEST REPORT

FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS-247

:

Test Standard FCC Part 15.247
IC RSS-247 issue 2 and IC RSS-GEN issue 5
Applicant Tobii Dynavox LLC
Product name Speech Generating Device
Brand Name Tobii Dynavox
Model No. FCC: I-TEXXXXXXXXXXXXXXXX (where “X” may be any
alphanumeric character , “-” or blank)
ISED: 1-16
Test Result Pass
Statements of Determination of compliance is based on the results of
Conformity the compliance measurement, not taking into account

measurement instrumentation uncertainty.

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

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

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

Approved by: Tested by:
\
Aol =Hon9
Kevin Tsai Dally Huang d
Deputy Manager Engineer

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Revision History
Rev. Issue Date Revisions Effect Page Revised By
00 August 26, 2019 Initial Issue ALL May Lin
01 | September 02, 2019 | See the following note Rev. (01) P.9 May Lin

Rev. (01)

1. Removed the support equipment.
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1. GENERAL INFORMATION
1.1EUT INFORMATION

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-TBXXXXXXXXXXXXXXXX (where “X” may be any
Model No. alphanumeric character , “-” or blank)

ISED: I-16

Model Discrepancy

FCC: All the above models are identical except for the

designation of model numbers. The suffix of (where “X” may be
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

May 27 ~ June 25, 2019

Output Power (W)

BLE : 0.0006 (EIRP : 0.0010)

1. VDC from Power Adapter

Brand: FSP GROUP INC.

Model name: FSP065-DBCM1

Input: 100-240Vac, 2.0-1.0A, 50-60Hz

Power Supply Output: 19.0Vdc, 3.43A MAX
2. Power from Lithium-ion battery
Model name: TDGG1
Rating: 14.4Vdc, 95.04 W

HW Version AP6356SDPB

SW Version 12.0.1.740

This document cannot be reproduced except in full, without prior written approval of the Company. A& AL AN S B 1m0 - Aol EifriEs -
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Frequency Range

2402MHz-2480MHz

Modulation Type

GFSK for BLE-1Mbps

Number of channel

40 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 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

1.3ANTENNA INFORMATION

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

Antenna Gain 2.1 dBi

This document cannot be reproduced except in full, without prior written approval of the Company. A& &5 K& AN S B HFZF AT - A oy -
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1.AMEASUREMENT 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

Remark:

Page:
Rev.:

6/ 47
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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.

This document cannot be reproduced except in full, without prior written approval of the Company. A& &5 K& AN S B HFZF AT - A oy -
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1.5FACILITIES 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 Dally Hong -
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.

This document cannot be reproduced except in full, without prior written approval of the Company. A& &5 K& AN S B HFZF AT - A oy -
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1.6 INSTRUMENT CALIBRATION
RF Conducted Test Site
Equipment Manufacturer Model S/IN Cal Date Cal Due
Coaxial Cable Woken WC12 CC002 06/29/2018 | 06/28/2019
Coaxial Cable Woken WC12 CC003 06/29/2018 | 06/28/2019
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 SIN Cal Date Cal Due
Band Reject Filters |MICRO TRONICS| BRM 50702 120 02/26/2019 | 02/25/2020
Bilog Antenna Sunol Sciences JB3 A030105 07/13/2018 | 07/12/2019
Cable HUBER SUHNER SlingFE'fx 25157 02/26/2019 | 02/25/2020
Cable HUBER SUHNER | SUCOFLEX 20995 02/26/2019 | 02/25/2020
104PEA
Digital T,CIEQO'HVWO WISEWIND 1206 D07 01/30/2019 | 01/29/2020
do“a'grsfﬁgfa“'de ETC MCTD 1209 |DRH13M02003 | 08/20/2018 | 08/19/2019
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 Siﬁzlsyfgfc”um Agilent E4446A MY46180323 | 05/29/2019 | 05/28/2020
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
Software e3 6.11-20180413
[ [
AC Conducted Emissions Test Site
Equipment Manufacturer Model S/IN Cal Date Cal 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 R&S ENV216 101054 05/02/2019 | 05/01/2020
Software EZ-EMC(CCS-3A1-CE-Wugu)

Remark: Each piece of equipment is scheduled for calibration once a year.

This document cannot be reproduced except in full, without prior written approval of the Company. A& AL AN S B 1m0 - Aol EifriEs -
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1.7 SUPPORT AND EUT ACCESSORIES EQUIPMENT
EUT Accessories Equipment
No. Equipment Brand Model Series No. FCC ID
N/A
Support Equipment
No. Equipment Brand Model Series No. FCC ID
N/A

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, KDB 558074 D01, RSS-247

Issue 2 and RSS-GEN Issue 5

This document cannot be reproduced except in full, without prior written approval of the Company. Zx#j 4 A48 A/ B B HZF A » R s -
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2. TEST SUMMERY
FCC
IC Standard Report
Stano_lard Section Secption Test Item Result
Section
15.203 - 1.3 Antenna Requirement Pass
15.207(a) RSS-GEN 8.8 4.1 AC Conducted Emission Pass
15.247(a)(2) | RSS-247(5.2)(a) 4.2 6 dB Bandwidth Pass
- RSS-GEN 6.7 4.2 Occupied Bandwidth (99%) Pass
15.247(b)(3) RSS-247(5.4)(d) 4.3 Output Power Measurement Pass
15.247(e) RSS-247(5.2)(b) 4.4 Power Spectral Density Pass
15.247(d) RSS-247(5.5) 4.5 Conducted Band Edge Pass
15.247(d) RSS-247(5.5) 4.5 Conducted Spurious Emission | Pass
15.247(d) | RSS-GEN 8.9, 8.10 4.6 Radiation Band Edge Pass
15.247(d) | RSS-GEN 8.9, 8.10 4.6 Radiation Spurious Emission Pass

This document cannot be reproduced except in full, without prior written approval of the Company. Zx#j 4 A48 A/ B B HZF A » R s -
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3. DESCRIPTION OF TEST MODES
3.1 THE WORST MODE OF OPERATING CONDITION

11/ 47
01

Operation mode

BT4.0 Mode (1Mbps)

Test Channel Frequencies

1. Lowest Channel ;: 2402MHz
2. Middle Channel : 2440MHz
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.

This document cannot be reproduced except in full, without prior written approval of the Company. A& &5 K& AN S B HFZF AT - A oy -
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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 110 Vto DC 19 V

Mode 2:EUT power by battery

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

Power supply Mode

Radiated Emission Measurement Above 1G

Test Condition Band edge, Emission for Unwanted and Fundamental
Mode 1:EUT power by Adapter AC 110 Vto DC 19 V

Mode 2: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 Polarity [ ] Horizontal [X] Vertical

Power supply Mode

Worst Position

Radiated Emission Measurement Below 1G

Test Condition Radiated Emission Below 1G

Mode 1:EUT power by Adapter AC 110 Vto DC 19V
Mode 2:EUT power by battery

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

Power supply Mode

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.

This document cannot be reproduced except in full, without prior written approval of the Company. A& &5 K& AN S B HFZF AT - A oy -
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Page: 13/ 47
Rev.: 01

Duty Cycle

Configuration

TX ON (ms)

TX ALL (ms)

Duty Cycle (%)

BLE

0.4203

0.6232

67.44%

BLE

Spectrum

(=)

Ref Lewvel 20.00 dBm

TRG:WID

& RBW 1 MHz

AT 30 dB & SWT 10 ms & VBW 1 MHz

@ 1Pk View

D2[1]

mMil1]

080 di|
HB23.2 ps
-53.66 dBm
5.0725 ms

Tt TRG =320,000 dBn
40 dBm
=0 | |
O N YT ¥ W1 R W R s U Y

b

»

ey |

CF 2.402 GH=z

G901 pts

1.0 ms/S

Marker
Type | Ref | Tro

¥-value [ Y¥-wvalus | Function

Function Result |

5.0725 ms -53.66 dBm
420.3 ps 0.37 dB

G23.2 ps -0.80 dB

Dawe: SOTH 2015 0882204

J
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4. TEST RESULT

4.1 AC POWER LINE CONDUCTED EMISSION
4.1.1 Test Limit
According to 815.207(a) and RSS-GEN section 8.8,

Frequency Range Limits(dBuV)
(MHz) Quasi-peak Average
0.15t0 0.50 66 to 56* 56 to 46*
0.50t0 5 56 46
510 30 60 50

* Decreases with the logarithm of the frequency.

4.1.2 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.
4.1.3 Test Setup

Vertical reference ground plane

e EMI receiver
\ ]
—IV 80cm
S
¥

4.1.4 Test Result

Pass

LISN Horizontal reference ground

plane

This document cannot be reproduced except in full, without prior written approval of the Company. A& AL AN S B 1m0 - Aol EifriEs -
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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 dBuv
Limit1: —_—
Limit2: —_—
\ |
\
48 |
b
30 i
-20
0.150 0.5 [MHz) 5 30.000
Quasi . Quasi Quasi Quasi
Frequency Peak Avergge Correction Peak Average Peak Avgrgge Peak Average
(MHz) reading reading factor result result limit limit margin margin | Remark
(dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.1620 35.48 20.81 10.14 45.62 30.95 65.36 55.36 -19.74 -24.41 | Pass
0.1860 32.51 19.04 10.13 42.64 29.17 64.21 54.21 -21.57 -25.04 Pass
0.1940 31.52 19.02 10.13 41.65 29.15 63.86 53.86 -22.21 -24.71 Pass
0.2100 30.30 17.07 10.13 40.43 27.20 63.21 53.21 -22.78 -26.01 Pass
0.2340 28.53 15.88 10.13 38.66 26.01 62.31 52.31 -23.65 -26.30 | Pass
0.3060 23.79 12.94 10.14 33.93 23.08 60.08 50.08 -26.15 -27.00 | Pass

This document cannot be reproduced except in full, without prior written approval of the Company. A& &5 K& AN S B HFZF AT - A oy -
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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: —_
\ |
\
ﬁ : i ;
30
-20
0.150 05 [MHz) 5 30.000
Quasi . Quasi Quasi Quasi
Frequency | Peak | Teoiins | “acior | Peak | "t | Peal | AR | ek \ISE porane
(dBuV) (dBu ) (dB) (dBuV) (dBuV) (dBuv) (dBuV) (dB) (dB)
0.1540 34.01 19.43 10.02 44.03 29.45 65.78 55.78 -21.75 -26.33 Pass
0.1780 30.85 18.33 10.02 40.87 28.35 64.58 54.58 -23.71 -26.23 Pass
0.2020 28.84 18.86 10.02 38.86 28.88 63.53 53.53 -24.67 -24.65 Pass
0.2180 27.90 17.11 10.02 37.92 27.13 62.89 52.89 -24.97 -25.76 Pass
0.4060 30.87 25.04 10.03 40.90 35.07 57.73 47.73 -16.83 -12.66 Pass
9.2580 22.17 16.84 10.19 32.36 27.03 60.00 50.00 -27.64 -22.97 Pass

This document cannot be reproduced except in full, without prior written approval of the Company. A& &5 K& AN S B HFZF AT - A oy -
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4.26dB BANDWIDTH AND OCCUPIED BANDWIDTH(99%)

4.2.1 Test Limit
According to 815.247(a)(2) and RSS-247 section 5.2(a)
6 dB Bandwidth

Limit Shall be at least 500kHz

Occupied Bandwidth(99%) For reporting purposes only.

4.2.2 Test Procedure

Test method Refer as KDB 558074 D01 and ANSI C63.10: 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 6 dB
Bandwidth and 99% Bandwidth.

4. Measure and record the result of 6 dB Bandwidth and 99% Bandwidth. in the test
report.

4.2.3 Test Setup

spectrum

ETIT
Analyzer

4.2.4 Test Result

Test mode: BLE mode / 2402-2480 MHz
Frequency OBW(99%) 6dB BW 6dB limit
Chatrivel (MH2) (kH2) (MH2) (kH2)
Low 2402 704.35 1.0506
Mid 2440 704.35 1.0549 >500
High 2480 708.7 1.0549

This document cannot be reproduced except in full, without prior written approval of the Company. A& AL AN S B 1m0 - Aol EifriEs -
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BLE mode

Low CH

Mid

CH

Dam: 5009 2018 053547

\ )i

Dam: 500K 2018 020058

Spectrum """I Spectrum o
Ref Level 20.00 dém @ RBW 100 kHz Ref Lavel 20.00 dBm & RBW 100 kHz
fo ALL 30 dB @ EWT 500 ms @ VBW 300 kHz  Mode Auto Sweep - ALL 30 dB & SWT 500 ms & VBW 300 kH2 Mode Auto Sweep
@ 1Pk View @ 1Pk View
M1[1] -16.77 dBm| m1[1] -16.30 dem|
| 2.40200870 GHe| 2.43009570 GHe|
b mM2[1] 22.70 dBm)| 10 M2[1] 22.06 dam)|
0 2.40164783 GHz| o 243964348 GHz|
0 d + -0 d T
o 1 -16.770 drr W - - 01 -16.300 dé
= D2 22,770 den : D2 -22.300 dBrm
-30 d -30 df
-40 -40 .‘.m"’ \M
e Mfﬁ._ < - e -
ol sl | Lttt Vb
woF
70 d F2 70 d F
i T
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.44 GHz 691 pts Span 3.0 MHz
arker arker
Type | Ref | Trc X-value Y-volue | Functian Function Result | Type | Ret | Tre X-value Y-value | Function Function Result |
41 1 2.4020087 GHz 16,77 dim 3| 1 2.4309957 Ghz 16,530 dBm
M2 1 2.40164783 GHz -22.70 dBm M2 1 2.43064348 GHz -22.06 dBm
D3| M2 1 704.35 kHz -0.07 dB D2 M2 1 704,35 kHz -0.11 dB
L T ) [

J

High CH

Spectrum """I
Ref Level 20.00 dBm & RBW 100 kHz
fo At 30 d8 & SWT 500 ms & VBW 300 kHz Mode suto Sweep
(@ 10k view
™11l ~16.50 dBm|
2.47999130 GHe|
b M2r1] 22.45 dBm)|
) 2.47962609 GHz|
10 ]
- -16.500 damr ol e
- D2 -22.500 di
-20 o
- I \\.W,m
o L
-70
F1 |
|
CF 2.48 GHz 691 pts Span 3.0 MHz
arker
Type | Ref | Trc X-value | v-value | Function Function Result |
1 1 2.4799313 GHz 16,50 dém
Mz 1 2.47062603 GHz -22.45 dim
o3l w2 1 708.7 kb2 0.15 de

L )

Dam: 5009 2018 054347

J
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BLE mode

Low CH

Mid CH

Spectrum = Spectrum =
Ref Level 20.00 dém @ RBW 20 kHz Ref Lavel 20.00 dBm & RBW 20 kHz
Jo At 30 d8 & SWT 500 ms @ VBW 100 kHz Mode Auto Sweep = ALL 30 d8 & SWT 500 ms & VYBW 100 kH2 Mode Auto Sweep
@ 1Pk view @ 1Pk View
Mi[1] -20.58 dBm)| mM1i[1] -20.10 dBm)|
2.40199130 GHZ| 2.43997830 GHZ|
10 d cc By 1.050651230 MHz| 10 df co Bve 1054992764 MHz|
a o
-10 -10
[ [
20 df M 20 dl =
) -jﬂj b\\;{ - e oK
40 -40 S
-50 T 50
,J\“”‘uf, . \\ NF ot [L IJM \\
-6 df -60 df M“‘
ol Mg My S
-70 ~70
CF 2,402 Hﬁ 691 &Js Span 3.0 Mz CF 2,34 GHz 691 pts

Dame: 5.01% 2018 083810

L )it

Dam: 500K 2018 085827

J

Span 3.0 MHz
— e

High CH

Spectrum

Ref Level 20,00 dém

=)

& RBW 20 kiz

Dam: 5019 2018 054142

fo At 30 d8 & SWT 500 ms & VBW 100 kHz Mode suto Sweep
(@ 10k view
Mi[1] -20.34 dB )|
2.47997400 GHZ|
10 d cc Bre 1.054002764 MHZ]
0
-10
[
-20
30 d \f[ T Tz
7Y A
-4n
-50 /
Jw “f |\W j\\
a0 d =)
Pt oty
70
CF 2.48 GHz 591 pts Span 3.0 MHz

This document cannot be reproduced except in full, without prior written approval of the Company. A& AL AN S B 1m0 - Aol EifriEs -



SﬁSL o =

Report No.: T190503D05-B-RP2 Rev.. 01

4.30UTPUT POWER MEASUREMENT

4.3.1 Test Limit
According to 815.247(b)(3) and RSS-247 section 5.4(d)
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

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz
and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1 W.
The e.i.r.p. shall not exceed 4 W, except as provided in section 5.4(e), base on the use of
antennas with directional gain not exceed 6 dBi If transmitting antennas of directional
gain greater than 6dBi are used the peak output power the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be
reduced by 1dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

X] Antenna not exceed 6 dBi : 30dBm

[ ] Antenna with DG greater than 6 dBi
[ Limit =30 — (DG - 6) ]
[] Point-to-point operation

Limit

Average output power : For reporting purposes only.
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4.3.2 Test Procedure

Test method Refer as KDB 558074 D01

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

2. Setting maximum power transmit of EUT.

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.

4.3.3 Test Setup

EUT Fower Meter
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4.3.4 Test Result
Peak output power :
BLE Mode
Fre PK EIRP PK PK EIRP PK [PK Power EIRP
Config. CH (Mqu.) Power Power Power Power Limit Limit
(dBm) (dBm) (W) (W) (dBm) (dBm)
BLE 0 2402 -2.95 -0.85 0.0005 0.0008
Data rate: 19 2440 -2.14 -0.04 0.0006 0.0010 30 36
1Mbps
39 2480 -2.28 -0.18 0.0006 0.0010
Average output power -
BLE Mode
. Freq. |AV Power
Config. CH (MHz) (dBm)
BLE 0 2402 -3.75
Data rate: 19 2440 -2.87
1Mbps 39 2480 3.01
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4 4APOWER SPECTRAL DENSITY
441 TestLimit

According to 815.247(e) and RSS-247 section 5.2(b)

For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band
during any time interval of continuous transmission.

Limit

X Antenna not exceed 6 dBi : 8dBm
[ ] Antenna with DG greater than 6 dBi
[Limit=8—- (DG - 6) ]

[] Point-to-point operation :

4.4.2 Test Procedure
Test method Refer as KDB 558074 D01

1.
2.
3.

The EUT RF output connected to the spectrum analyzer by RF cable.
Setting maximum power transmit of EUT

SA set RBW = 3kHz, VBW = 30kHz, Span = 1.5 times DTS Bandwidth (6 dB BW),
Detector = Peak, Sweep Time = Auto and Trace = Max hold.

The path loss was compensated to the results for each measurement by SA.
Mark the maximum level.

Measure and record the result of power spectral density. in the test report.

4.4.3 Test Setup

Spectrum

EUT
Analyzer

4.4.4 Test Result

Test mode: BLE mode / 2402-2480 MHz
Channel Frequency 2D ICI(r':nCtC
(MHz) (dBm) (dBm)
Low 2402 -20.19
Mid 2440 -19.56 8
High 2480 -20.11
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BLE mode

Low CH

Mid CH

Spectrum |

|"$’ Spectrum =
Ref Level 20.00 deém Offset 10.50 dB & RBW 3 kHz Ref Level 20.00 dBm Offset 10.50 dB& & RBW 3 kHz
p  ALL 30 dB @ SWT S00 ms & VBW 30 kHz Mode Auto Sweep o ALL 30 dB & SWT 500 ms @ VBW 30 kHz Mode Auto Swaep
[@ 1Pk View @ 1Pk View
™M1[1] -20.19 dBm| mM1i[1] -19.56 dBm|
2.40198090 GHz| 2.43997290 GHz|
10 d 10 d
od o di
-10 d -1
M1 M1
-20 20 {'L
04 Wﬂ M\fwﬂlqhﬂf'wuﬂn’ Iﬂm}f"“ UMH‘MM AJWI\{ f"\“ [Yan - . o fl WI\ y MHJVMﬁ] TMﬂw rﬂﬁ‘wlw‘ UMJ’ Vu“ Afuvlf\"ﬂ M nuﬁn i
T W
g Ftiapd | | ™ I [y
“r i T i T
50 d -S0
-60 d &0 df
7o 70 d
CF 2.402 GHz 691 pts Span 1.1 MHz CF 2.44 GHz 691 pts Span 1.1 MHz
)i [y T
Dasm: 5w 2018 0251

Dawe: 500N 2018 080552

High CH

Spectrum |

Ref Level 20.00 dBm

=)

o ALt

Offset 10.50 db & RBW 3 kHz
3008 @ SWT

SO0 Ms @ VBW 30kHz  Mode Auto Swesp

[@ 1Pk View

m1[1] -20.11 dBm|

2,47996500 GHz|
10 df
0d
-10 d
M1

-20

a ol

i

ﬁ&Wﬂ

=

ol sty

TN

| M”P\F\ YT
FoA

U F‘JWMU

7o

CF 2.48 GHz

651 pts
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4.5CONDUCTED BAND EDGE AND SPURIOUS EMISSION

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

FCC: In any 100 kHz bandwidth outside the authorized frequency band,

Non-restricted bands shall be attenuated at least 20 dB/30 dB relative to the maximum
PSD level in 100 kHz by RF conducted or a radiated measurement which fall in the
restricted bands, as defined in 815.205(a), must also comply with the radiated emission
limits specified in §15.209(a).

IC: In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that
the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of root-mean-square
averaging over a time interval, as permitted under section 5.4(d), the attenuation required
shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits specified
in RSS-Gen is not required.

4.5.2 Test Procedure
Test method Refer as KDB 558074 D01

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. In any 100 kHz bandwidth outside the authorized frequency band, shall be attenuated
at least 20 dB relative to the maximum in-band peak PSD level in 100 kHz when
conducted power procedure is used. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.

4.5.3 Test Setup

Spectrum

EUT

Analyzer
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45.4 Test Result
Test Data

BLE mode Low CH
Reference Level of PSD in 100kHz Band Edge
Ref Level 20.00 dém & RBW 100 kHz Ref Level 20.00 dém & RBW 100 kHz
fo At 30 dB & SWT 500 ms & VBW 300 kHz  Mode Auto Sweep p AL 30 0B & SWT 500 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk view @ 1Pk View
Mi[1] -16.89 dBm| Mi[1] -58.91 dBm)|
2.40200480 GHZ| 2.3974203 GHzZ|
10 d 10 df
a o
-10 -10
T
-20 /—-\""‘_ﬁ”’—'—r—;‘_“—'—*/ 20 f"
[— —_| \
| s . / \
a0 0 D1 -36.290 dan 7 l\r
50 50
" r/ \
cod ” o S ! . .
70 o 70 cl
F|1
CF 2.402 GHz 691 ﬁ Span 1.1 MHz CF 2.4 GHz 691 ﬁ Span 10.0 MHz
Jl J T wa L J1 J T e
Spurious Emission 30MHz-25GHz

Spectrum L=

Ref Level 20,00 dém

& RBW 100 kHz

fo ALt 30 dB @ SWT 500 ms @ VBW 300 kHz Mode Auto Sweep
[@ 1Pk view
ML) -17.98 dBm|
2.401690 GHe]
o 211] -50.10 dBm)|
20.161040 CHZ]
od
-10
-0
30 d

D1 -30.890 dan

I Start 30.0 MHz

32001 pts Stop 25.0 GHz
m [

Dam: 5.01% 2018 0850415
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BLE mode Mid CH

Reference Level of PSD in 100kHz

Spurious Emission 30MHz-25GHz

Spectrum I |"v’-1 Spectrum 2
Ref Level 20.00 dbm = RBW 100 iz Ref Level 20.00 dém = RBW 100 Rz
s Att 30 0B @ SWT 500 ms & WBW 300 kHz _Mode suto Swasp e Aw 30 dB & SWT 500 ms & VBW 300 kHz _Mode Auta Swasp
[@ 7k view [@ 1Pk view
M1 ~16.28 dBm MLILT ~17.00 dBm]
2.43999840 GHz| 2.439920 GHe]
20 ¢ 10 d 21] -50.03 dBm|
15.130280 GHZ]
ad ad
104 T -0
v o
20 — e T 20
| ] sod
o1 -36.280 dem
-40 d 40 d
Mz
50 d -50 ¥
70 d 70 di
CF 2.44 GHz 601 pts Span 1.1 MHz Start 30.0 MHz 32001 pts Stop 25.0 GHz
) ] [Ty ) R

Dat=: 500K 2018 080221

Dawe: 500N 2018 080421
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BLE mode High CH

Reference Level of PSD in 100kHz

Band Edge

Spectrum "é’l Spectrum =
Ref Level 20.00 dBm = RBW 100 kiiz Ref Level 20.00 dom = RBW 100 kriz
o aw 30dB @ SWT 500 ms @ YBW 300 kHz _Mode Auto Swaep o At 30 0B @ SWT 500 ms @ YBW 300 kHz _Mode Auto Swasp
[@ 1Pk visw [erFviewr
mMil1] -16.48 dBm)| mM1[1] -55.61 dBm|
2.47999040 GHz| 2.4839783 GHz
1w d 10 df
od o
10 10 d
[
R B R |
0 — 0 i)
—
_— |
<30 d 20 o Jf ;
o 36480 da
a0 o -40 +
50 d 5 o
-60 d 60 df IV ETIEN TR S ILISTRINT L i by Lol anga g iy
70 o 70 ol
r|1
CF 2,40 GHz 691 pts Span 1.1 MHz GF 2.4895 GHz 691 pts Span 10.0 MHz
) ] T

Date: 500N 2018 084528

Date: 500K 2018 082047

J

Spurious Emission 30MHz-25GHz

Spectrum ‘%’I
Ref Level 20.00 dBm @ RBW 100 kHz
o ALL 30 dE & BWT 500 ms & VBW 300 kHz  Mode autd Swesp
@ 1Pk view
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2.180490 GHZ]
104 12011 -50.26 dBm)|
20.115700 GHz|
od
10 d
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D1 -36.480 dé
40 cf
s
50 d
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( ) ] W e
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4.6 RADIATION BANDEDGE AND SPURIOUS EMISSION

4.6.1 Test Limit
FCC according to §15.247(d), §15.209 and §15.205,

In any 100 kHz bandwidth outside the authorized frequency band, all harmonic and
spurious must be least 20 dB below the highest emission level with the authorized
frequency band. Radiation emission which fall in the restricted bands must also follow the
FCC section 15.209 as below limit in table.

Below 30 MHz
. Magnetic Measurement
Frequency F'e.ld S 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 414788.
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IC according to RSS-Gen, Section 8.9 and 8.10.

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)

Frequency Magnetip field strength Measurement Distance
(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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4.6.2 Test Procedure
Test method Refer as KDB 558074 D01

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.

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

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.

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
BLE 67.44% 0.4203 2.379 2.7KHz
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4.6.3 Test Setup
9kHz ~ 30MHz
i |
‘ Loop antenna
EUT /
N‘ Spectrum /
— Receiver
[ ] \
Turntable 0.8m 1m 1
[ IBE
| ] | ]
Reference ground plane J/
30MHz ~ 1GHz
Antenna
/ tower
3m ‘ Bi-log
EUT v ‘ yd antenna
\ 4m /
Spectrum
A — .y analyzer
| S \ \
v
Turntable 0.8m 1m
WEE

Reference ground plane J/
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Above 1 GHz
T Antenna
e tower
......... > 3m Horn
EUT

v d antenna
am /
N Spectrum
analyzer

Turntable 1.5m \J
Im R
A | Pre-amp -\_g o=
AAA [ ] [ ]
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4.6.4 Test Result
Band Edge Test Data
Test Mode: BLE Low CH Temp/Hum 24(°C)/ 33%RH
Test Item Band Edge Test Date May 27, 2019
Polarize Vertical Test Engineer Dally Hong
Detector Peak & Average
12|}Lt=>1|rﬂ-l{ntlBll‘Wm:-
110
a0 3
70 / \
50 I\,rw\.._..w
30|
10|
2310 2330. 2350, 2370. 2390. 2410
Frequency {MHz)
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2390.00 42.15 -3.38 38.77 54.00 -15.23 Average
2 2390.00 51.09 -3.38 47.71 74.00 -26.29 Peak
3 2402.00 92.93 -3.41 89.52 74.00 - -
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Test Mode: BLE High CH Temp/Hum 24(°C)/ 33%RH
Test Item Band Edge Test Date May 27, 2019
Polarize Vertical Test Engineer Dally Hong
Detector Peak & Average
1 2|}L(-nuﬂel (dBuVim})

D T i  —.—.—
2475 2480 7485. ' 24:90. : 2«;95. 2500
Frequency (MHz)
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) | Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)
1 2480.00 91.13 -2.86 88.27 74.00 - -
2 2483.50 43.09 -2.83 40.26 54.00 -13.74 | Average
3 2483.50 52.16 -2.83 49.33 74.00 -24.67 Peak
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Above 1G Test Data
Test Mode: BLE Low CH Temp/Hum 24(°C)/ 33%RH
Test Item Harmonic Test Date May 27, 2019
Polarize Vertical Test Engineer Dally Hong
Detector Peak
120 Level {dBuVim)
10
90
70
50
30
10
ﬂ1U{JU 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
: Correct A .
Frequency Reading Result Limit Margin
(MHz) (dBuV) ST (dBuV/m) (dBuV/m) (dB) REMEATS
(dB/m)
4804.00 37.54 2.84 40.38 74.00 -33.62 Peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz,the EUT peak value was under average limit, therefore the
Average value compliance with the average limit

This document cannot be reproduced except in full, without prior written approval of the Company. A& AL AN S B 1m0 - Aol EifriEs -




Page: 37/ 47
Report No.: T190503D05-B-RP2 Rev.. 01
Test Mode: BLE Low CH Temp/Hum 24(°C)/ 33%RH
Test Item Harmonic Test Date May 27, 2019
Polarize Horizontal Test Engineer Dally Hong
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) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS
4804.00 37.61 2.84 40.45 74.00 -33.55 Peak
N/A
Remark:
1. Measuring frequencies from 1 GHz to the 10th harmonic of highest
fundamental frequency.
2. For above 1GHz,the EUT peak value was under average limit, therefore the
Average value compliance with the average limit
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Test Mode: BLE Mid CH Temp/Hum 24(°C)/ 33%RH
Test Item Harmonic Test Date May 27, 2019
Polarize Vertical Test Engineer Dally Hong
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) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS
4880.00 36.56 3.02 39.58 74.00 -34.42 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: BLE Mid CH Temp/Hum 24(°C)/ 33%RH
Test Item Harmonic Test Date May 27, 2019
Polarize Horizontal Test Engineer Dally Hong
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) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS
4880.00 37.85 3.02 40.87 74.00 -33.13 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: BLE High CH Temp/Hum 24(°C)/ 33%RH
Test Item Harmonic Test Date May 27, 2019
Polarize Vertical Test Engineer Dally Hong
Detector Peak
120 Level ({dBuVim)
110
90
70
50
p
30
10
01000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
‘ Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS
4960.00 37.81 3.85 41.66 74.00 -32.34 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: BLE High CH Temp/Hum 24(°C)/ 33%RH
Test Item Harmonic Test Date May 27, 2019
Polarize Horizontal Test Engineer Dally Hong
Detector Peak
120 Level ({dBuVim)
110
90
70
50
p
30
10
01000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
‘ Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS
4960.00 38.16 3.85 42.01 74.00 -31.99 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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Below 1G Test Data
Test Mode: BT Mode Temp/Hum 24(°C)/ 33%RH
Test Item 30MHz-1GHz Test Date May 27, 2019
Polarize Vertical Test Engineer Dally Hong
Detector Peak and Quasi-peak
100 Level {dBuVim})
a0
80
T0
60
50 -
I e —
40
;
3
30 4 5 :
20
10
030 224, 418. 612. B06. 1000
Frequency (MHz)
; Correct . .
Frequency Reading Result Limit Margin
(MH2) (dBuV) Ejag}r?]r) (dBuV/m) (dBuV/m) (dB) RETEDLS
105.66 45.12 -11.02 34.10 43.50 -9.40 Peak
280.26 32.33 -8.41 23.92 46.00 -22.08 Peak
323.91 39.21 -7.33 31.88 46.00 -14.12 Peak
517.91 29.64 -2.68 26.96 46.00 -19.04 Peak
742.95 26.85 1.80 28.65 46.00 -17.35 Peak
966.05 24.65 5.08 29.73 54.00 -24.27 Peak

Note: No emission found between lowest internal used/generated frequency to 30MHz(9KHz~30MHz)
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Test Mode: BT Mode Temp/Hum 24(°C)/ 33%RH
Test Item 30MHz-1GHz Test Date May 27, 2019
Polarize Horizontal Test Engineer Dally Hong
Detector Peak and Quasi-peak

100 Level ({dBuVim)

90
80
70
60
50 =
4{1—'—I
3of--t---2 i 5 B
20
10
035 224, 418. 612. 806. 1000
Frequency (MHz)
Frequency Reading (I::c;rcrt%crt Result Limit Margin Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
62.01 42.90 -15.60 27.30 40.00 -12.70 Peak
105.66 37.90 -11.02 26.88 43.50 -16.62 Peak
280.26 33.81 -8.41 25.40 46.00 -20.60 Peak
536.34 26.82 -2.18 24.64 46.00 -21.36 Peak
720.64 27.96 0.58 28.54 46.00 -17.46 Peak
959.26 25.63 4.48 30.11 46.00 -15.89 Peak

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