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1 Certificate of Conformity

Product: HP Active Pen G2
Brand: hp
Test Model: HSN-WO001P
Sample Status: ENGINEERING SAMPLE
Applicant: Wacom Co., Ltd.
Test Date: Feb. 07, 2018

Standards: ARIB STD-T66 (V3.7), MIC notice 88 Appendix 43

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

;\J\ Oy b) K O

Mary Ko / S_ﬁ)ecialist

Prepared by : Feb. 27, 2018

o

l\,éy Chen / Manager

Approved by : Feb. 27,2018
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Summary of Test Results

The EUT has been tested according to the following specifications:

Notice. £t ARIB Report Test Results
Appendix 43 | STD-T66 Reference Parameter (Note)
Reference Ref.
General Provisions
C 3.2 (4) 4.1 Frequency tolerance C
D 3.2 (7) 4.2 Occupied bandwidth C
E 3.2 (6) 4.3 Spurious emissions C
Transmitting Equipment
F -- 4.4 Antenna power C
- - - SAR NA
Transmitting Antenna
_ B 35 Type, configuration, etc. of transmitting c
antenna
-- -= 3.5 Direction pattern of transmitting antenna C
Receiving Equipment
G 3.3(1) 4.5 Spurious emissions of receiver C
-- -- 3.5 Refer to all articles for transmitting antenna C
Operating Frequency 2400 to 2483.5MHz
_ 3.7 (1) 34 Eég?;;gzegg;l/ymodulation section cannot c
-- 3.1(1) 3.1 Communication method C
-- 3.2()a 3.1 Modulation method C
-- 3.2(1)a 3.1 Spread spectrum method C
5 3.2(2) 4.4 Antenna power C
- 3.6 (2) 4.4 Absolute gain of transmitting antenna C
-- 3.6 (2) -- Angular width of principal radiation (AWPR) NA
_ 3.2 (10) _ gtljznt;lt\)/ler of carriers within 1 MHz bandwidth in NA
- 3.2(8) - Spreading bandwidth NA
-- 3.2(9) -- Spreading factor NA
-- 3.2(11) -- Frequency retention time (FH employed) NA
-- 3.4.1(2) 4.6 Interference Prevention Function C
-- 3.4.1(3) -- Carrier Sense Capability NA
Note:C = Conform  NC = Not Conform NT = Not Tested NA = Not Applicable
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2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in TR 100 028-1.

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Parameter Uncertainty
Occupied Bandwidth 703.56 Hz
Spurious emissions 2.52 dB
Output power density 1.37 dB
Out of band radiated power 2.52 dB
Frequency Tolerance 703.56 Hz

2.2 Modification Record

There were no modifications required for compliance.
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3 General Information

3.1 General Description of EUT

Product HP Active Pen G2
Brand hp
Test Model HSN-WO001P

Status of EUT

ENGINEERING SAMPLE

Nominal Voltage

5Vdc from USB interface or 3.7Vdc from battery

Modulation Type GFSK

Modulation Technology DTS

Transfer Rate up to 1Mbps
Operating Frequency 2402MHz ~ 2480MHz
Number of Channel 40

Rated RF Output Power 3 mw

Conducted RF Output

Power 2.41 mwW

Radiated RF Output 4732 MW

Power

Antenna Type Refer to section 3.5
Antenna Connector Refer to section 3.5
Accessory Device Batteryx1
Cable Supplied NA
Note:
1. The EUT has two colors, which are identical to each other in all aspects except for the following:
Brand Model Product name Color
hp HSN-WO001P HP Active Pen G2 B!ack
Silver

From the above colors, color is Silver was selected as representative sample for the test and its data was

recorded in this report.

2. The EUT could be supplied with 3.7V battery as the following table:

Source Brand Name Model No. Spec.
Main source EML FT68200R 3.7V 50mAh
2nd source EVE LO678-LF 3.7V 50mAh

From the above models, source: Main Source was selected as representative model for the test and its data

was recorded in this report.

3. The USB port of the EUT is only for charging the rechargeable battery. And the EUT has Bluetooth
function under charging mode.

4. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.
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3.2  Description of Test Modes
40 channels are provided for BT-LE mode:
Channel |[Freq.(MHz)| Channel |Freq. (MHz)| Channel |Freq.(MHz)| Channel |Freq.(MHz)

0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

Note:

1. The channels which were indicated in bold type of the above channel list were selected as representative
test channel. Therefore only the data of the test channels were recorded in this report.

By means of test software (nRFgo Studio.exe V1.21.0.2) provided by manufacturer, the power levels during
the tests were set according to the following codes:

Channel Power Setting
0 Default
19 Default
39 Default

3.3 Test Conditions

Test Conditions

Voltage (Vdc)

Vnormal 3.7
Vimax 4.07
V min 3.33

3.4 Assembly

The EUT is constructed as a HP Active Pen G2. The housing consists of two parts, and the plastic

enclosure is sealed firmly, separating the two parts was only possible by means of brute force.
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3.5 Antenna Specifications

3.5.1 Antenna Gain

Antenna Net Gain (dBi)

Frequency range
(GH2)

Antenna Type

Connecter Type

2.93

2.4~2.4835

Chip

none

3.5.2 Antenna Pattern

Please refer to the attached file (Antenna pattern).
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4  Test Results

4.1 Frequency Tolerance Measurement

4.1.1 Limits of Frequency Tolerance Measurement

Tolerance of frequency shall be +/- 50ppm

4.1.2 Test Setup

EUT

4.1.3 Test Results

Spectrum
Analyzer

Environmental

25 deg.C, 60% RH

Conditions
Voltage normal Voltage max Voltage min

Channel Frequency Carrier Frequency Carrier Frequency Carrier Frequency
(MHz) frequency tolerance frequency tolerance frequency tolerance

(MHz) (ppm) (MHz) (ppm) (MHz) (ppm)

0 2402 2402.020920 8.709 2402.020640 8.592 2402.019920 8.293

19 2440 2440.020360 8.344 2440.020880 8.557 2440.020640 8.459

39 2480 2480.021320 8.596 2480.020520 8.274 2480.021240 8.564
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4.2 Occupied Bandwidth Measurement (99% power bandwidth)
4.2.1 Limits of Occupied Bandwidth Measurement
Item Limit
Occupied bandwidth <26MHz
4.2.2 Test Setup
EUT Spectrum
Analyzer
4.2.3 Test Results
Environmental Conditions 25 deg.C, 60% RH
Freq uency Vnormal Vmax Vmin
Channel (MHz) Occupied Bandwidth | Occupied Bandwidth | Occupied Bandwidth
(MHz) (MHz) (MHz)
0 2402 1.45 1.45 1.45
19 2440 141 1.42 1.42
39 2480 1.38 1.39 1.38
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Vnorma\I
RBW 300 kHz [T1] MP VEW Warker 1[T1] RBW 300 kHz [T1] WP VIEW Marker 1 [T1]
VBW 300 kHz 355 dBm VBW 300 kHz 329 dBm
1 Ret 1 dBm Att 2048 SWT 20 ms 240177 GHz 21 R dBm Att 20 dB SWT 20 ms. 243977 GHz
Offsel 11 dB OB 1.45 MHz Offset 1108 0BW 1.41 WHz
Temp 1 [T1 0BW] Temp 1 [T1 OBW]
4 -10.07 dBm N -9.84 dBm
T 2.40135 GHz 1 2.43938 GHz.
Temp 2 [T1 0BW] Temp 2 [T1 OBW)
-12.14 dBm -11.80 dBm
. 2.40280 GHz. 2.44077 GHz
n n T 2

N . /

78 T T T T T T [BurREAU ] - T T T T T T [
Center 2.402 GHz 500 kHz/ Span 5 Wz Center 2.4 GHz 500 Kz Span 5 HHz
Channel 0 Channel 19
RBIW 300 kz TMPVEW  piriers
VBIW 300 kHz 298 dBm
1. Ref21 dBm Att 2048 SWT20ms 248027 GHz
Offset 11 B OBW 138 Mz
Temp 1 [T1 0BW]
| -10.330Bm
T 247936 GHz
Temp 2[T1 0BW]
1160 dBm
248074 GHz
T n
78+ :

! T ! 1 T [oureav]
Center 2.43 GHz 500 kHz/ Span 5 MHz

Channel 39
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Vm ax

RBW 300 kHz [T1] MP VEW Warker 1[T1] RBW 300 kHz [T1] WP VIEW Marker 1 [T1]
VBIH 300 iz 355 dBm VB 300 iz 327 dBm
21, Ref 21 dBm Att 20dB SWT 20 ms 240227 GHz 21 Ref21dBm Att 20dB SWT 20 ms. 2.84028 GHz
Offsel 11 dB 0B 1.45 HHz Offset 118 oBW 1.42 WHz
Temp 1 [T1 0BW] Temp 1 [T1 OBW]
B -10.21 dBm B 1023 dBm
T 2.40135 GHz 1 2.43935 GHz.
Temp 2 [T1 0BW] Temp 2 [T1 OBW)
-12.26 dBm -11.68 dBm
2.40250 GHz. 2.44077 GHz
bl o 10 T2
vl T bl i
-79- -9
T T T T T EUREAU] T T T T T T
Center 2.402 GHz 500 kHz/ Span 5 WHz Center 2.44 GHz 500 kHz/ Span 5 MHz
Channel 0 Channel 19
RBW 300 kHz [T1] WP VIEW Warker 1 [T1]
VBW 300 kHz 288 d8m
¢ Ref2i dBm Att 20dB SWT 20ms 248028 GHz
Offset 11 dB 0BW 1.38 MHz
Temp 1 [T1 0BW]
4 -10.62 dBm
1 247935 GHz
Temp 2 [T1 0BW]
-11.75 dBm
248074 GHz
n 2
- W
75-1
T T 0 ] [EuREAU]
Center 2.43 GHz 500 kHz/ Span 5 MHz

Channel 39
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Vm In
RBW 300 kHz [T1] MP VIEW Warker 1[T1] RBW 300 kHz [T1] MP VEW Marker 1 [T1]
VBW 300 kHz 355 dBm VBW 300 kHz 329 dBm
21 Ref21 dBm Aft 20 dB SWT 20 ms 240176 GHz 2 Ref 21 dBm Aft 20 dB SWT 20 ms. 243977 GHz
Offset 11d8 OBW 1.45 MHz Offset 1148 0BW 1.42MHz
Temp 1 [T1 0BW] Temp 1 [T1 OBW]
4 -10.17 dBm . -10.43 dBm
240135 GHz 1 243935 GHz
Temp 2 [T1 0BW] Temp 2 [T1 OBW)
-12.33 dBm -11.78 dBm
2.40280 GHz 2.44077 GHz
il o m T2
-79-| -9
T T T T T [BurREAU ] T T T T T T [
Center 2.402 GHz 500 kHz/ Span 5 WHz Center 2.44 GHz 500 kHz/ Span 5 MHz
Channel 0 Channel 19
RBW 300 kHz [T1] WP VIEW Warker 1 [T1]
WBW 300 kHz 298 dBm
oy Ref21 dBm Att 20 dB SWT 20 ms 2.48029 GHz
Qffset 11 dB oBw 1.38 MHZ
Temp 1 [T1 0BW]
4 -10.24 dBm
1 2.47938 GHz
Temp 2[T1 0BW]
-11.77 dBm
248074 GHz
n n
.
! ! y ! [BurEAu]
Center 2.48 GHz. 500 kHz/ Span 5 MHz
Channel 39
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4.3 Spurious Emissions for Transmitter Measurement

4.3.1 Limits of Spurious Emissions

Frequencies (MHz) Limit
Operating frequency 2400 to 2483.5MHz
30.0MHz to 1000.0MHz = 0.25 uwW/100kHz
1000.0MHz to 2387MHz = 2.5 uW/MHz
2387.0MHz to 2400.0MHz = 25 uW/MHz
2483.5MHz to 2496.5MHz = 25 uW/MHz
2496.5MHz to 12500.0MHz = 2.5 uW/MHz

4.3.2 Test Setup

Spectrum
EUT P
Analyzer
Report No.: RJ180131E02 Page No. 15/ 37 Report Format Version: 6.1.1




VERITAS

4.3.3 Test Results

Erg(')rno d”ig‘oen”;a' 25 deg.C, 60% RH
Test Channel CH 0 (2402MH?z) CH 19 (2440MHz)
Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value
30-QHA 158.4 0.019uW 746.58 0.063uW 0.25 PASS
1000.0MHz . o ' et UW/100kHz
1000.0MHz to
9387MHz 2378.15 0.074uW 2342.78 0.305uW | 25uW/MHz |  PASS
2387.0MHz to
Vhormal 2400.0MHz 2399.99 11.776uW 2398.43 0.363uW | 25uW/MHz | PASS
2483.5MHz to
2496 5MHz 2496.28 0.013uW 2488.86 0.015uW | 25uW/MHz |  PASS
2496.5MHz to
12500.0MHz 4803.55 0.075uW 4879.83 0.036uUW | 25uW/MHz |  PASS
NP\ €T 554.52 0.017uW 75.71 0.02uW 0.25 PASS
1000.0MHz : oL ' o UW/100kHz
1000.0MHz to
9387MHz 2342.44 0.255uW 234261 0.301UW | 2.5uW/MHz | PASS
2387.0MHz to
Vimax 2400.0MHz 2400 11.694uUW 2398.4 0.355uW | 25uW/MHz |  PASS
2483.5MHz to
2496 5MLz 2493.85 0.015uW 2493.74 0.013uW | 25uW/MHz |  PASS
2496.5MHz to
12500.0MHz 4804.8 0.068uW 7414.47 0.035uW | 25uUW/MHz |  PASS
30.0MHz to 280.74 0.019uW 405.99 0.019uW -9 PASS
1000.0MHz ' R ' ™ UW/100kHz
1000.0MHz to
2387MHz 2342.26 0.198uW 2342.26 0.215UW | 25uUW/MHz |  PASS
2387.0MHz to
Vinin 2400.0MHz 2400 12.274uW 2398.39 0.365uW | 25UW/MHz | PASS
2483.5MHz to
2496 5MHz 2490 0.013uW 2487.5 0.013uW | 25uUW/MHz |  PASS
2496.5MHz to
12500.0MHz 4803.55 0.079uW 4879.83 0.038uW. | 25uW/MHz | PASS
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Test Channel CH 39 (2480MHz)
Limit Result
Test Frequency
Condition Range Frequency (MHz) Measured Value
30.0MHz to 626.06 o TR 0.25 PASS
1000.0MHz : -023u UW/LOOKHz
1000.0MHz to . /
2387MHz 1776.19 .015u 2.5UW/MHz |  PASS
v 2387.0MHz to 0.0t /
normal 2400.0MHz 2394.24 . u 25uW/MHz PASS
2483.5MHz to /
2496.5MHz 2483.5 0.387uwW 25uUW/MHz PASS
2496.5MHz to /
12500.0MHz 2587.78 0.081uW 25uUW/MHz | PASS
30.0MHz to ¢10 < e s
2 S UW/100kHz
1000.0MHz to e oo - <
2387MHz 4 .014uwW S5UW/MHz | PA
Vv 2387.0MHz to 2360.28 0oL - <
mex 2400.0MHz ' .013u 5uW/MHz | PA
2483.5MHz to Ju3 0 3800w ) <
2496.5MHz 483.5 389u BUW/MHz | PA
2496.5MHz to ) AY s <
12500.0MHz b 70 26uW SUW/MHz | PA
30.0MHz to 2 5 0.019UW 0.25 PASS
1000.0MHz : -018u LW/ 100kHZ
1000.0MHz to 22403 oo - <
2387MHz 49.34 .014uw SUW/MHz | PA
V.. 2387.0MHz to 0013
min 2400.0MHz 2389.97 .013uwW 25uW/MHz PASS
2483.5MHz to
2496.5MHz 2483.5 0.383uW 25UW/MHz |  PASS
2496.5MHz to 0272
12500.0MHz 2519 272uW 2.5UW/MHz PASS
Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface.
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BUREAU

Vnormal

Ref21 dBm

Att 20 9B

RBWY 1 MHz
VBW 1 WHz
SWT 40 ms.

[T1] AR VEEW

Warker 1[T1]

2=

Offset 11 dB

¥

¥

349d8m
240200 GHz

Marker 2 [T1]
-39.91 dBm
233584 GHz

Marker 3 [T1]
1924 dBm
240000 GHz

Marker 4 [T1]
4964 dBm
248562 GHz

Marker 5 [T1]
-48.71 dBm
251792 GHz

Ref21 dBm

Att 20 9B

RBVY 100 kiz
VBW 100 Kz

SWT 100 ms.

MIAPVEW  parker 1 [T1)

-47.17 dBm
158.40 MHz

2=

Offset 11 dB

75 T T T T T [eureaul 75 T T T T [eureaul
Center 2442 GHz 18 MHz/ Span 160 MHz Start 30 MHz 97 MHz/ Stop 16Hz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz 4130 dBm VBW 1 MHz -19.29dBm
oy el 21 dBim Att 20d8 SWT 40 ms 237815 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 238999 GHz
Offset 11 dB Offset 11 dB
4]
50-]
e T T T T e T T T T T
Start 1 GHz 1367 Mz Siop23%7CHz  NUENRENEN Start 2387 GHz 13MHz Stop 2.4 GHz
RV 1 HHz TAPVEW e q RV 1 MHz TAPVEW  yerd
VBW 1 Mz 4370 d8m VBW 1 Mz _4123d8m
1. REr21 B Att 2008 SWT20ms 249528 GHz 1. REr21 B Att 2008 ST 205 ms 480355 GHz
Offset 11d8 Offset 11d8
1
50|
“y T T T T T [eureaul 75 T T T T T [eureau]
Start 24835, GHz 13 MHz Stop 2.4965 GHz Start 2 4965 GHz 1.00035 GHz/ Stop 12.5 GHz

Channel 0

Report No.: RJ180131E02

Page No. 18/ 37

Report Format Version: 6.1.1




B UE

\JE28/

Offset 11 dB

Offset 11 dB

Vnormal
RV 1 MHz TAPVEW  yerd REWY 100 kHz TAPVEW e
VBW 1 MHz 322 dBm VBW 100 kHz 4200 dBm
1. REr21 0Bm Att 2008 SWT 40 ms 244028 GHz 1. REr21 B Att 2008 SWT 100 ms 746,58 MHz
Offset 11d8 Warker 2[T1] Offset 11d8
49,30 dBm
| 237908 GHz |
T Warker 3 [T1]
3476 dBm
239348 GHz
Warker & [T1]
48,74 dBm
249158 GHz 10
Warker 5 [T1]
43,56 dBm
250678 GHz E
T
&0
19 T T T T T 19 T T T
[BUREAU ] [BUREAU ]
Center 2.442 GHz 16 MHz/ Span 160 MHz Start 30 MHz 97 MHz! Stop 1 GHz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 Hz 35.15dBm VEW 1 WHz -34.39.dBm
oy el 21 dBim Att 20d8 SWT 40 ms 234278 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 239843 GHz

Offset 11 dB

79|

T
Start 2.4835.GHz.

T
13 MHz

T
Stop 2.4965 GHz

[BUREAU ]
VERITAS

Offset 11 dB

791

T
Start 2 4965 GHz

T
1.00035 GHz/

T
Stop 125 GHz

78+ 78+
I l [ l ! ] ! i
Start 1 GHz 138.7 WHz/ Stop2387GHz  NIELEREER Start 2387 GHz 13Kzl Stop 2.4 GHz
RV 1 HHz TAPVEW e q RV 1 MHz TAPVEW  yerd
VBW 1 Mz _43.06dBm VBW 1 Mz -4432dBm
1. RE121 B Att 2008 SWT20ms 2.43885 GHz 1. RE121 B Att 2008 SWT 205 ms 457983 GHz

[BUREAU
VERITAS

Channel 19
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B UE
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Vnormal

Ref21 dBm Att 20 9B

RBWY 1 MHz [T1] AP VEW
VBW 1 WHz
SWT 40 ms.

2=

Offset 11 dB

Warker 1[T1]
284d8m
248028 GHz

Warker 2 [T1]
4931 dBm
238312GHz

Warker 3[T1]
4339 dBm
239072 GHz

Warker 4 [T1]
3454 dBm
248362 GHz

Warker 5 [T1]
-35.32 dBm
251870 GHz

Ref21 dBm

RBVY 100 kiz [T1] AP VEW

VEBW 100 kH:
Att 20 dB SWT 100 ms.

Warker 1[T1)
z 4622 dBm
626,08 MHz

2=

Offset 11 dB

75 T T T T T T [eureaul 75 T T T T [eureaul
Center 2442 GHz 18 MHz/ Span 160 Mtz Start 30 MHz 97 MHz/ Stop 16Hz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz 43 22dBm VBW 1 MHz 4361 dBm
oy el 21 dBim Att 20d8 SWT 40 ms 177613 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 239424 GHz
Offset 11 dB Offset 11 dB
1 1

78+ 78+
[ T [ T [ T [ T T
Start 1 GHz 1367 Mz Siop23%7CHz  NUENRENEN Start 2387 GHz 13MHz Stop 2.4 GHz
RV 1 HHz TAPVEW e q RV 1 MHz TAPVEW  yerd
VBW 1 Mz 2412d8m VBW 1 Mz 4050 dBm
1. REr21 B Att 2008 SWT20ms 248350 GHz 1. REr21 B Att 2008 SWT 205 ms 258778 GHz
Offset 11d8 Offset 11d8
L
50-|
“y T T T T T [eureaul 75 T T T T T [eureau]
Start 2 4835, GHz. 1.3 WHz Stop 2.4965 GHz Start 2 4965 GHz 1.00035 GHz/ Stop 12.5 GHz
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Vm ax

RV 1 MHz TAPVEW  yerd REWY 100 kHz TAPVEW e
VBW 1 MHz 343 dBm VBW 100 kHz _4743d8m
1. REr21 0Bm Att 2008 SWT 40 ms 240178 GHz 1. RE121 B Att 2008 SWT 100 ms 55452 Hz
Offset 11d8 Warker 2[T1] Offset 11d8
-39.94dBm
| 238654 GHz |
1 Warker 3 [T1]
-13.34dBm
240000 GHz
Warker & [T1]
-49.24 dBm
249145 GHz -0
Warker 5 [T1]
-43.12d8m
250274 GHz E
) 1
75 T T T T T [eureaul 75 T T T T [eureaul
Center 2442 GHz 18 MHz/ Span 160 Mtz Start 30 MHz 97 MHz/ Stop 1 GHz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz 35,92 dBm VBW 1 MHz 1932 dBm
oy el 21 dBim Att 20d8 SWT 40 ms 236244 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 240000 GHz
Offset 11 dB Offset 11 dB
E . E
]
50-]
7 i T i 7 i T i T i
Start 1 GHz 1367 Mz Stop2387GHz  NIELEREER Start 2387 GHz 13MHz Stop 2.4 GHz
RV 1 HHz TAPVEW e q RV 1 MHz TAPVEW  yerd
VBW 1 Mz 4314 d8m VBW 1 Mz _4162d8m
1. REr21 B Att 2008 SWT20ms 249335 GHz 1. RE121 B Att 2008 SWT 205 ms 450480 GHz
Offset 11d8 Offset 11d8
50-|
“y T T T T [eureaul 75 T T T T T [eureau]
Start 2 4835 GHz 1.3 MHz/ Stop 24965 GHz Start 2.4965 GHz 1.00035 GHz/ Stop 12.5 GHz

Channel 0
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B UE

\JE28/

Vm ax

2=

Ref21 dBm

Att 20 9B

RBWY 1 MHz
VBW 1 WHz
SWT 40 ms.

[T1] AR VEEW

Offset 11 dB

Warker 1[T1]
322d8m
243880 GHz

Warker 2 [T1]
4361 dBm
238222 GHz

Warker 3[T1]
3471 dBm
239846 GHz

Warker 4 [T1]
4959 dBm
243458 GHz

Warker 5 [T1]
-49.10 dBm
251082 GHz

Ref21 dBm

Att 20 9B

RBVY 100 kiz
VBW 100 Kz
SWT 100 ms.

[T1] AR VEEW

2=

Offset 11 dB

Warker 1[T1)
-46.83 dBm
75.71 HHz

Offset 11 dB

Offset 11 dB

75 T T T T T [eureaul 75 T T T [eureaul
Center 2.442 GHz 16 MHz/ Span 160 MHz Start 30 MHz 97 MHz! Stop 1 GHz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz 35,20 dBm VBW 1 MHz 3449 dBm
oy el 21 dBim Att 20d8 SWT 40 ms 234251 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 238840 GHz

Offset 11 dB

-19.

T
Start 2.4835.GHz.

T T
13 MHz

T
Stop 2.4965 GHz

[BUREAU ]
VERITAS

Offset 11 dB

791

T
Start 2 4965 GHz

1.00035 GHz/

T
Stop 125 GHz

18- 18-
T T T T ! ! ! !
Start 1 GHz 1387 MHz/ Stop 2.387 GHz [ VERITAS ] Start 2 387 GHz 1.3 MHz/ Stop 2.4 GHz
RBVY 1 HHz TIAPVEW 1o REW 1 HHz TUAPVEW 1y
VBW 1 Witz _4869d8m VBW 1 liHz _4455d8m
5y Rer21 dBm At 2008 SWT20 ms 249374 GHz 5y Rer21 dBm At 2008 SWT 205 ms 741447 GHz
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B UE

\JE28/

Vm ax

2=

Ref21 dBm

RBWY 1 MHz
VBW 1 WHz
Att 20 9B SWT 40 ms

[T1] AR VEEW

Offset 11 dB

Warker 1[T1]
284d8m
248028 GHz

Warker 2 [T1]
-49.12d8m
237118 GHz

Warker 3[T1]
-4333dBm
2.39688 GHz

Warker 4 [T1]
3401 dBm
248350 GHz

Warker 5 [T1]
-35.16 dBm
251858 GHz

Ref21 dBm

RBVY 100 kiz
VBW 100 Kz
Att 20 dB SWT 100 ms.

[T1] AR VEEW

2=

Offset 11 dB

Warker 1[T1)
-47.00dBm
640,00 MHz

75 T T T T [eureaul 75 T T T T [eureaul
Center 2442 GHz 18 MHz/ Span 160 Mtz Start 30 MHz 97 MHz/ Stop 16Hz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz 43,49 dBm VBW 1 MHz 4378 dBm
oy el 21 dBim Att 20d8 SWT 40 ms 220842 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 238928 GHz
Offset 11 dB Offset 11 dB
1

78+ 78+
i [ l ! ] ! ] i
Start 1 GHz 1367 Mz Siop23%7CHz  NUENRENEN Start 2387 GHz 13MHz Stop 2.4 GHz
RV 1 HHz TAPVEW e q RV 1 MHz TAPVEW  yerd
VBW 1 Mz 3409 d8m VBW 1 Mz 3585 dBm
1. REr21 B Att 2008 SWT20ms 248350 GHz 1. REr21 B Att 2008 SWT 205 ms 251775 GHz
Offset 11d8 Offset 11d8
50-]
“y T T T T [eureaul 75 T T T T T [eureau]
Start 24835, GHz 13 MHz Stop 2.4965 GHz Start 2 4965 GHz 1.00035 GHz/ Stop 12.5 GHz
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Vmin

RBWY 1 MHz

[T1] AR VEEW

Warker 1[T1]

RBVY 100 kiz

MIAPVEW  parker 1 [T1)

VBW 1 MHz 349 dBm VBW 100 kHz 4721 dBm
1. REr21 0Bm Att 2008 SWT 40 ms 240176 GHz 1. REr21 B Att 2008 SWT 100 ms 28074 MHz
Offset 11d8 Warker 2[T1] Offset 11d8
40,75 dBm
| 238534 GHz |
T Warker 3 [T1]
N -13.20dBm
240000 GHz
Warker & [T1]
4864 dBm
249342 GHz 10
Warker 5 [T1]
43,01 dBm
249952 GHz E
75 T T T T T T [eureaul 75 T T T [eureaul
Center 2442 GHz 18 MHz/ Span 160 Mtz Start 30 MHz 97 MHz/ Stop 16Hz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz _37.03dBm VBW 1 MHz 1911 dBm
oy el 21 dBim Att 20d8 SWT 40 ms 234226 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 240000 GHz
Offset 11 dB Offset 11 dB
E T E
]
50-]
e T T T T e T T T T T
Start 1 GHz 1367 Mz Siop23%7CHz  NUENRENEN Start 2387 GHz 13MHz Stop 2.4 GHz
RV 1 HHz TAPVEW e q RV 1 MHz TAPVEW  yerd
VBW 1 Mz 4384 dBm VBW 1 Mz 4058 d8m
1. REr21 B Att 2008 SWT20ms 249000 GHz 1. REr21 B Att 2008 ST 205 ms 450355 GHz
Offset 11d8 Offset 11d8
1
50+
“y T T T T T [eureaul 75 T T T T T [eureau]
Start 2 4835 GHz 1.3 MHz/ Stop 24965 GHz Start 2.4965 GHz 1.00035 GHz/ Stop 12.5 GHz

Channel 0
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B UE

\JE28/

Vmin

Ref21 dBm

Att 20 9B

RBWY 1 MHz
VBW 1 WHz
SWT 40 ms.

[T1] AR VEEW

2=

Offset 11 dB

Warker 1[T1]
321 d8Bm
244026 GHz

Warker 2 [T1]
4391 dBm
236262 GHz

Warker 3[T1]
-35.01 dBm
239854 GHz

Warker 4 [T1]
4967 dBm
248274 GHz

Warker 5 [T1]
-49.28 dBm
250852 GHz

Ref21 dBm

Att 20 9B

RBVY 100 kiz
VBW 100 Kz
SWT 100 ms.

[T1] AR VEEW

2=

Offset 11 dB

Warker 1[T1)
-47.15.dBm
405.99 MHz

Offset 11 dB

Offset 11 dB

75 T T T T T [surcaul 75 T T [surcaul
Center 2.442 GHz 16 MHz/ Span 160 MHz Start 30 MHz 97 MHz! Stop 1 GHz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz 36,68 dBm VBW 1 MHz -34.37 dBm
oy el 21 dBim Att 20d8 SWT 40 ms 234296 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 238838 GHz

79|

T
Start 2.4835.GHz.

T
13 MHz

T
Stop 2.4965 GHz

[BUREAU ]
VERITAS

791

T
Start 2 4965 GHz

T
1.00035 GHz/

T
Stop 125 GHz

78+ 78+
I l [ l ! ] ! i
Start 1 GHz 1367 Mz Siop23%7CHz  NUENRENEN Start 2387 GHz 13MHz Stop 2.4 GHz
RV 1 HHz TAPVEW e q RV 1 MHz TAPVEW  yerd
VBW 1 Mz § VBW 1 Mz §
4871 dBm 4409 dBm
1. REr21 B Att 2008 SWT20ms 248750 GHz 1. REr21 B Att 2008 SWT 205 ms 457983 GHz
Offset 11d8 Offset 11d8
1
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Channel 19
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\JE28/

Vmin

RB'«:W1 MHz [T1] AP VIEW Varker 1171] RB'«:WWH kHz [T1] AR VEW Warker 1[T1]
VBW 1 MHz 294 dBm VBW 100 kHz -47.01 dBm

Ref 21 dBm Att 2008 SWT 40 ms 248026 GHz 1. REr21 B Att 2008 SWT 100 ms 21405 MHz

Offset 11 d8 Warker 2 [T1] Offset 11 d8
-49.14d8m
233208 GHz |

Warker 3[T1]
4937 dBm
238814 GHz

Warker 4 [T1]
3454 dBm
248588 GHz

Warker 5 [T1]
-35.08 dBm
251852 GHz E

2=

75 T T T T T T [eureaul 75 T T T T [eureaul
Center 2442 GHz 18 MHz/ Span 160 Mtz Start 30 MHz 97 MHz/ Stop 16Hz
REWY 1 Mz TUAPVEW e ) REW 1 Mz TUAPVEW e )
VBW 1 MHz 4350 dBm VBW 1 MHz 43,88 dBm
oy el 21 dBim Att 20d8 SWT 40 ms 226834 GHz oy _ el 21 dBm Att 2048 SWT 20 ms 238997 GHz
Offset 11 dB Offset 11 dB
1 1

78+ 78+
T T T T 1 T T T T T
Start 1 GHz 1367 Mz Siop23%7CHz  NUENRENEN Start 2387 GHz 13MHz Stop 2.4 GHz
RV 1 HHz TAPVEW e q RO 1 ikz TAPVEW  yerd
VBW 1 Mz 3416 dBm VBW 1 Mz 3556 d8m
1. REr21 B Att 2008 SWT20ms 248350 GHz 1. REr21 B Att 2008 ST 205 ms 251900 GHz
Offset 11d8 Offset 11d8

79|

794
T [surcaul T T T T T T [Burcaul
Stop 2.4965 GHz Start 2 4065 GHz 1.00035 GHz/ Stop 12.5 GHz

T T T
Start 2.4835.GHz. 13 MHz

Channel 39
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4.4 Antenna Power Measurement

4.4.1 Limits of Antenna Power

Modulation Frequency Band Antenna Power — .EIRP (Max.)
Omni-Directional . .
System Used (Max.) Case Directional Case
12.14 dBm/MHz 22.14 dBm/MHz
Y- 2400 -2483.5MHz | 10mWIMHZ | 16 368 1W/MHZ) | (163.68 mW/MHZ)
12.14 dBm/MHz 22.14 dBm/MHz
OFDM (Note 1) | 2400 —2483.5 MHz 10 mW/MHz (16.368 MW/MHZ) | (163.68 mW/MHz)
9.14 dBm/MHz 19.14 dBm/MHz
OFDM (Note 2) | 2400 —2483.5 MHz 5 mW/MHz (8.203 MWIMHz) | (82.03 mW/MH?z)
Other than the 12.14 dBm 22.14 dBm
above 2400 — 2483.5 MHZ 10 mw (16.368 mW) (163.68 mW)

Note:
1. Occupied bandwidth is less than 26MHz

2. Occupied bandwidth is more that 26MHz and less than 38MHz

3. The half-power beam width for directional antenna shall be 360/A degrees or less, where A is a ratio
which causes the EIRP concerned to exceed the omnidirectional EIRP upper limit.

4. Tolerance of antenna power shall be +20% (upper value) and —80% (lower value).

4.4.2 Test Setup

EUT

Attenuator

Power Meter

Report No.: RJ180131E02

Page No. 27/ 37

Report Format Version: 6.1.1




4.4.3 Test Results
Environmental Conditions 25 deg.C, 60% RH
el Frequency Conducted RF Output Power (mW)
Number (MHZ) Vnormal Vmax Vmin
0 2402 2.41 2.399 2.355
19 2440 2.296 2.249 2.213
39 2480 2.133 2.208 2.042
Max. Limit (mW) 10
Rated Power 3
Tolerance of Antenna Power 0.6 ~3.6

Chip antenna with antenna gain: 2.93 dBi

Environmental Conditions 25 deg.C, 60% RH
Channel Frequency Radiated RF Output Power (mW)
Number (MHz) Vioormal Vinax Vonin
0 2402 4.732 4.71 4.624
19 2440 4.508 4.416 4.345
39 2480 4.188 4.335 4.009
EIRP Max. Limit (mW) 16.368

Note: 1. The radiated RF output power is a “calculated” value derived from the conducted value.

2. Formula: Radiated RF output power = Conducted RF output power + Maximum Antenna Gain
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4.5 Spurious Emissions for Receiver

4.5.1 Limits of Spurious Emissions for Receiver

Frequencies (MHz)

Limit

Below 1GHz

=4nW (-54dBm)

Above 1GHz

<20nW (-47dBm)

45.2 Test Setup

EUT

Spectrum
Analyzer
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4.5.3 Test Result
Environmental
. 25 deg.C, 60% RH
Conditions
Test Channel CH 0 (2402MHz) CH 19 (2440MHz)
Test Frequency | Frequency | Measured | Frequency | Measured | Limit | Result
Condition Range (MHZz) Value (MHz) Value
4nW/
Below 1GHz 79.83 0.002767nW 100.68 0.002958nW PASS
v 100kHz
normal
Above 1GHz 2746.56 0.809096nW 2791.12 0.489779nW | 20nW/MHz| PASS
4nWw/
Below 1GHz 849.89 0.002944nW 74.13 0.002649nW PASS
vV 100kHz
max
Above 1GHz 2746.56 0.776247nW 2791.12 0.506991nW | 20nW/MHz| PASS
4nWw/
Below 1GHz 185.8 0.003266nW 479.59 0.002547nW PASS
min
Above 1GHz 2746.56 0.76913nW 2791.12 0.534564nW  |20nW/MHz| PASS
Test Channel CH 39 (2480MHz)
Test Frequenc Frequency (MHz Ny, Result
" q y q y( ) Measured Value
Condition Range Measured Value
4nW/
Below 1GHz 372.16 0.002884nW PASS
V, 100kHz
normal
Above 1GHz 2835.68 0.496592nW 20nW/MHz| PASS
4nW/
Below 1GHz 943.61 0.002692nW PASS
V 100kHz
max
Above 1GHz 2835.68 0.49545nW 20nW/MHz| PASS
4nW/
Below 1GHz 171.49 0.002825nW PASS
min
Above 1GHz 2835.68 0.451856nW 20nW/MHz| PASS

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface.
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Vnormal
B 100 Kz MMPVEN ey B iz MMPVEN ey oy
VB 100 kHz 85,53 dBm VB 1 Wz 5082 dBm
_jg_REi-19Bm Aft 0dB SWT 100 ms. 7983 Hz _jg_Rei-198m Aft 0dB SWT 230 ms. 274858 GHz
Offsel 1B Offsel 1B
E + 80
501 K
El El
119 ; ; ; ; ; 119
[eurEau] T T T T [eurEau]
Start 30 WHz 97 Wzl Stop 1 GHz Start 1 GHz 1.15GHz/ Stop 12.5 GHz
B 100 kHz MMPVER ey B 1 k2 MNPVEN e oy
VBN 100 kHz _8529dBm VBIW 1 MHz 6310 dBm
g Rei-198m At 048 SWT 100 ms. 10068 WHz g Rei-198m At 048 SWT220 ms. 279112 GHz
Offsel 1 dB Offsel 1 dB
1
50| K
A1 A1
119 119
T T T T T T [BuREAU | T T T T T [BuREAU |
Start 30 MHz 97 MHz Stop 1 GHz Start 1 GHz 115 GHz/ Stop 12.5 GHz
RBI 100 iz MMPVEW ety Bl 1 1z MMPVEW ey
VBW 100 kHz 85,40 dBm VBW 1 IHz 63,04 dBm
_1q. Ref-19d8m At 0dB SWT 100 ms. 37216 Wz _1q_Re-198m Alt 0B SWT 230 ms. 5 8355 GHz.
Offset 1 dB Offset 1 dB
E +
901 9
1 1
119, 119,
T T T T T [eurEAU] T T T T [ T [eurEAU]
Start 30 MHz 97 MHz/ Stop 1 GHz Start1 GHz 1.15 GHz/ Stop 125 GHz
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Vimax

RBW 100 Kz 1] MP VEW i !
B 100 1 i Marker 1 [T1] RI 1 iz TUMPVEN  yecamy
B z -85.31 dBm VB 1 Mz -61.10 dBm
_1q_RE1-A8 dBm Att 0B SWT 100 ms. B8Nz | g Rel80Bm Att 0B SWT 230 ms 274558 GHz
Dffset 1 dB Dffset 1 dB
1
E - 80
90 E
A A
e T T T T [eurEau] e T T T T T T [eurEau]
Start 30 WHz 97 Wzl Stop 1 GHz Start 1 GHz 1.15GHz/ Stop 12.5 GHz
RBW 100 kH. 1] MP VIEW W W
VB 100 kHZ i Marker 1 [T1] RB\:M MHz MMPVEW  erq oy
w00 b o £ 8577 dBm VBIW1 iz 6285 dBm
jg. Ret19d8m At 0dB ms 413 WHz jg. Ret19d8m Alt 0B SWT220 ms. 279112 GHz
Offsel 1d8 Offsel 1d8
k T
-1 -1
e T T T T [BuREAU | e T T T T T T [BuREAU |
Start 30 MHz 97 MHz Stop 1 GHz Start 1 GHz 115 GHz/ Stop 12.5 GHz
RBW 100 kHz 1] P VEW WA HPVE
VB 100 1 i Marker 1[T1] B iz TNPVEW et
d 2 -8570dBm VEW Ljttiz 63,05 dBm
_1q_Re-198m Att 048 SWT 100 ms. S381UHz | g Rel-19dEm At 08 SWI230ms. 5 B35 GHz
Offset 15 Offset 15
k T
0]
1 1
e T T T T T [eurEAU] e T T T [ T [eurEAU]
Start 30 MHz 97 MHz/ Stop 1 GHz Start1 GHz 1.15 GHz/ Stop 125 GHz

Channel 39
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Vmin

REW 100 kHz 1] WP VEW A A
o i Marker 1 [T1] RBUA Hitz IHPVEW o er 1 )
B z -84.85.dBm VEW 1 Wiz -51.14.dBm
_1q_RE1-A8 dBm Att 0B SWT 100 ms. 1580Hz | g REI194EM Aft 008 SWT 230 ms 274B5ECHz
Dffset 1 dB Dffset 1 dB
1
E - 80+
50+ K
A A
e T T T T T [eurEau] e T T T T T [eurEau]
Start 30 WHz 97 Wzl Stop 1 GHz Start 1 GHz 1.15GHz/ Stop 12.5 GHz
RBW 100 kH. 1] MP VIEW W W
VB 100 kHZ i Marker 1 [T1] RB\:M MHz MMPVEW  erq oy
w00 b o £ -85.84 dBm VBIW1 iz £2724dBm
jg. Ret19d8m At 0dB ms 479,59 liHz jg. Ret19d8m Alt 0B SWT220 ms. 279112 GHz
Offset 138 Offset 138
1
- T
Ell Ell
e T T T T T T [BuREAU | e T T T T T T [BuREAU |
Start 30 MHz 97 MHz Stop 1 GHz Start 1 GHz 115 GHz/ Stop 12.5 GHz
REW 100 kHz 1] MPVEW 1N P VEW
VB 100 1 i Marker 1[T1] B iz TNPVEW et
d 2 -85.49 dBm VEW Ljttiz 63,45 dBm
_1q_Re-198m Alt 08 SWT 100 ms. Tz | Ref-19dEm At 08 SWI230ms. 2 83563 Gl
Offset1 B Offset1 B
E &
90
i i
e T T T T T [eurEAU] e T T T T [ T [eurEAU]
Start 30 MHz 97 MHz/ Stop 1 GHz Start1 GHz 1.15 GHz/ Stop 125 GHz

Channel 39
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4.6 Interference Prevention Function

4.6.1 Limits of Interference Prevention Function

Radio equipment used mainly on the same premises and automatically transmits or receives identification

code.

4.6.2 Test Setup

EUT

4.6.3 Test Results

Attenuation

Receiver
Equipment

Environmental Conditions

25 deg.C, 60% RH

Link Mode

Test Result

BT-LE

PASS
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5 Test Instruments

Description & . ) . | Calibration
Model no. Serial No. Calibrated Date | Calibrated Until ’

Manufacturer Authority
Spectrum Analyzer R&S | FSV40 100964 July 1, 2017 June 30, 2018 ETC
ESG Vector signal
generator E4438C MYA47271330\568 Oct, 11, 2017 Oct. 10, 2018 ETC

. 602 UNJ
Agilent
Detector 4503A 0306 NA NA NA
Narda
i‘r’]‘r';’tzLMeter ML2495A 1014008 MAY 11,2017 |MAY 10,2018 |ETC
i‘r’]‘r’;’t‘;sensor MA2411B 0917122 MAY 11,2017 |MAY 10,2018 |ETC
Digital Oscilloscope
oS RTO1012 300053 June 28,2017  |June 27,2018 |ETC
DC Power Supply 6603D 795558 NA NA NA
Topward
AC Power Source 6205 1440452 NA NA NA
Extech Electronics
True RMS Clamp Meter | . 31130711WS May 29, 2017 | May 28,2018 |ETC

FLUKE

NOTE:

are traceable to NML/ROC and NIST/USA.

2. Tested Date: Feb. 07, 2018

1. The calibration interval of the above test instruments is 12 months and the calibrations
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6 Photographs of the Test Configuration
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Appendix - Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END -
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