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1. EUT Antenna Information

1) Antenna Material : Ceramic Chip Antenna
2) Antenna Type : PIFA mode

3) Antenna Dimension: 3.2 x 1.6 x 1.2 mm
4) Operating Frequency : 2.4 GHz - 2.4835 GHz

5) Input Impedance : 50 Q
6) Standing-Wave Ratio : 2:1

2. Measured Values and Calculation of Antenna Gains

Measure peak horizontal/vertical EIRP on each x-y, y-z, x-z plane. The highest
measured values will be used to calculate the antenna peak gain.

Antenna Peak Gain (dBi) = Max EIRP(dBm) - Conducted Power (dBm)

2403 0.09 8.82 8.18 8.63 0.63 1.66 8.82 2.87 5.95
2442 0.52 8.87 8.16 7.73 0.96 0.19 8.87 3.2 5.67
2479 0.46 8.46 7.73 7.25 0.79 0.88 8.46 3.83 4.63

Test Date: 2024/03/13
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3. RF Conducted Power Measurement

3.1 Test Setup

cUT f Spectrum
L Analyzer
3.2 Test Instruments
Description Model No. Serial No. Last Calibration
Spectrum Analyzer |\ 54405 MY63440332 2022/12/20
Keysight

Note: The calibration interval of the above test instrumentsis _ 24 months
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3.3 Test Procedure

A spectrum analyzer or Power meter was used to perform output power
measurement, setting the detector to average and configuring EUT continuously
transmitting power(100% duty cycle).

3.4 Test Result of RF conducted Power

Frequency Measured Power
(MHz) (dBm)
2403 2.87
2442 3.2
2479 3.83

Test Date: 2024/03/19
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4. 2D Radiation Pattern Measurement

4.1 Test Location

2D radiation pattern measurement in the anechoic chamber

4.2 Description of the anechoic chamber

Anechoic Chamber

Length: 10m

Width: 5m

Height: 5m

Turntable height: 1.5m
Measurement Antenna height: 1.5m

Spectrum -
Analyzer .~ ﬁ‘!"';
lan

Measurement Antenna .,

Control PC-2.,

)
Control PC-1

- Communication

‘ A== Emulator
=i

Fiber Optics for MAPS system

MAPS Controller.,

4.3 Test Instruments

Description Model No. Serial No. Last Calibration
Spectrum Analyzer | \ 9930 MY55330160 2024/01/31
Keysight
E?rsn Antenna BBHA 9120 D 124 2023/11/12
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Software

Antenna Pattern

1000

Ve N/A N/A
Antenna Tower/ MF-7802 MF780208411 N/A
Turntable

PSG analog signal

generator (from 250

iz 10 50 GHz) E8257D MY53401987 2023/6/14
Keysight

RF Coaxial Cable | EMC102-KM-KM-— | 160202R 2023/06/02

Note: The calibration interval of the above test instrumentsis __ 12 months
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4.4 Test Procedure

Vii.

viii.

Connect the EUT to power meter and record the power setting of EUT and
the measured conducted power.
Fasten the EUT in the center of the turntable, record the coordinates and
take pictures.
Configuring EUT continuously transmitting (100% duty cycle).
Make sure the transmit signal is stable and at the maximum RF power
level.
Setup the channel power function by spectrum analyzer.
Read the power level on the spectrum analyzer and record in the following
positions.

1. The turntable is then stepped between 0 to 360 degrees along the

horizontal plane in 1-degree increments.
2. Data is recorded using the spectrum analyzer for both theta and phi
polarizations at each position.

Rotate the EUT with 90 degrees and repeat step .1 and step f.2 until all 3
planes(X-Y,X-Z,Y-Z) were measured.
The substitution horn antenna is substituted for EUT at the same position
and signals generator export the CW signal to the substitution antenna via
a TX cable. Rotated the Turn Table and moved receiving antenna to find
the maximum radiation power. Adjust output power level of S.G to get a
Value of spectrum reading equal to “Raw Value”. Record the power level
of S.G.
EIRP = Psigen + G1— Lc
where:
Psigeen = power setting of the signal generator that produces the same
received power reading as the DUT, in dBm;
Gt = gain of the substitute antenna, in dBd (ERP) or dBi (EIRP);
LC = signal loss in the cable connecting the signal generator to the
substitute antenna, in dB

Antenna Peak Gain (dBi) = Max EIRP(dBm) - Conducted Power (dBm)
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4.5 Test Setup photos

X-Y plane X-Z plane

Y-Z plane
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4.6 2D Pattern Test Plot

X-Y Plane

Bureau Veritas Consumer Products Services (H.K.) Ltd., Tacyuan Branch [ Bureau Veritas ADT]

| Lirkiou EMCRF Lab, Tal +886.2-ZE052180 | HSINC EN

WCIRF LI, T +555-3.5935343

Freguency (MHz): 2403.00
Maximum Value (dBm) : 5.82

Minimum Valug (dBm} : -29.06

Brand / Model : Y-RO089
Remark : EUT X-Y, 2402MHz, Battery, Conducted =0
Sample Mo, WTW240208/015Q04N01
Tested by : Tobey Chen
Location: RF Chamber 1 Date: 202413113 Time: F7F 03:21:00
Temperature (°C): 21 Humidity (%): 58 Approved by
30
20
10
0
-10
-20
-30
-40
-50
-60
=10
--: Max. deg 270 *Unit: dBm
Antenna Polarity : Horizontal Average Value (dBm) : 1.41

Maximum Value (degree) : 64

Winimum Value (degree): 157

VezZ
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LIEAREEN Bureau Veritas Consumer Products Services [H.K ) Lid, Taoyuan Branch [ Bureau Veritas ADT]

wien 20%com b Hhea Ya Lah & Hesd Office, Tel +S85.5.3 183052

Lirkens EMCRF Lah, Tl ~835-2.25052180 | Meircre:

EMCRF Loh, T ~353505343

Erand / Model : Y-R0089
Remark | EUT %Y, 24030MHz, Battery, Gonducted =0
Sample No. WTW240308/015Q04N01

Tasted by : Tobey Chen

Location: RF Chamber 1

Temperature (°C): 24

Date: 202413113

Humidity (%): 58

Time: F4F 03:26:24

Approved by:

D:\Antenna Pattern V8.3\Grapht0313103130019.png
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Frequency (MHz): 2403.00

Maximum Value (dBm} : p.09 Maximum Value (degree) . 109

Minimum Value (dBm) : -33.51

Antenna Polarty :  Vertical

Minimum Value (degree) : 31

Average Value (dBm) : -9.16

Vez2

| D:\Antenna Pattern V6. 3\Graph\0313103130020.png
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ww s com e Hwa Ya Lab B Hesd OMca, To -555-33183232 |

WLirkou EMCRF Lab, Taf +S55-2.26052150 | Haircha EMGRFLan, Tal 55533935343

Brand / Model ; Y-R0085

Remars : EUT X-¥, 2442MHz, Battery, Conducted =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Location: RF Chamber 1 Date: 202413113

Temperature (*C): 24 Humidity (%}. 58

Time: F4F 03:30:45

Approved by

-- 1 Max. deg

270

*Unit: dBm

Freguency (MHz}: 2442.00 Antenna Polarity :  Vertical

Maximum Value (dBm) : g,52 Maximum Value (degree): 107

Minimum Valug (dBm} : -30.53 Minimum Value (degree): 479

Average Value (dBm) : -8.80

Vez

DAAntenna Pattern V8 .3\Graph\0313103130021.png
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[LEEN Bureau Veritas Consumer Products Services [H.K.) Ltd., Tacyuan Branch [ Bureau Veritas ADT]

e akzomtn Hua YaLan & Hosa Ofca. Tal 52533153232

1 Uinkoss EMGRF Lib, T -8852.25052180 | Bincres

EMCRF Lah, To -55-33035343

Brand / Model : Y-RO08S

Remark : EUT XY, 2442MHz, Battery, Conducted =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Location: RF Chamber 1 Date: 202413113

Temperature °C): 21 Humidity (%): 58

Time: T4 03:36:56

Approved by:

30
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-10

-20

--: Max. deg

270

*Unit :

-30
-40
-50

-70

dBm

Frequency (MHz) : 2442.00 Antenna Polarity : Horizontal

Maximum Value (dBm) : §.87 Maximum Value (degree) 66

Minimum Value (dBm) : -29.56 Minimum Value (degree) : 157

Average Value (dBm) : 1.51

Vel
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CEEAREEN Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch [ Bureau Veritas ADT] ureau Veritas Consumer Products Services {H.K} Ltd., Taoyuan Branch [ Bureau Veritas ADT]
T i e e e e Wwwadtcomtw Hea Ya Uik & Hesd Ofice. Tal ~856-33183232 | Linkos EMGIF Lab, Tel -S56-2206052150 | Haincra EMGRF Lb. Tal -556-3-3535543
Erand / Model : Y-RO0E3
Brand / Mode| : ¥-R0063 Remark : EUT X-¥, 2479MHz, Battery, Conducted =0
Remark : EUT X-¥, 2478MHz, Battery, Conducted =0 Sample No. WTW240308/015Q04N01
Semple No. WTW240308/015004N01 Tested by : Tobey Ghen
Tested by : Tobey Chen
Location: RF Chamber 1 Date: 202413113 Time: T4 03:51:43
Location: RF Chamber 1 Date:  2024/3113 Time: T4F 03:46:29
Temperature (PCk: 21 Humidity (%). 58 Approved by:
Temperature (°C): 21 Humidity (%): 58 Approved by
El
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0
10
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-60
-70
-+ Max. deg 270 *Unit: dBm
Frequency (MHz): 2479.00 Antenna Polarity . Vertical Average Valug (dBm) : -8.73
-- 1 Max. de *Unit: dBm
g 270 Maximum Value (dBm) : 0,45 Maximum Value (degree) : 106
Freguency (MHz)} . 2479.00 Antenna Polarity . Horizontal Average Value (dBm) : 0.93 Winimum Value (dBm) - 32,55 Minimum Value (degree) - 178
Va2
Mazimum alug (da8m) : §.46 Maximum Valuz (degree) - 64 ‘ D:Antenna Pattern W6 .3\Graph\0313103130024 png
Minimum Valug (dBm}) : -26.36 Winimum YValue (degree}: 156
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Ell Bureau Veritas Consumer Products Services (H.K.] Ltd., Tacyuan Branch [ Bureau Veritas ADT ]
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wwnadcom i Hwa Yalah & Hoes OMce, Tal ~836.3.3183232 1

Lirkou EMCRF Lab, Tl +S552.26052120 | Haircha EMGRFLan, Tal 55533935343

ureau Veritas Consumer Products Services (H.K.} Ltd., Taoyuan Branch [ Bureau Veritas ADT]

wwwamtcorbe Haa T3 Lab & Head Qe T 82633183232

Brand / Model ; Y-R0085

Remark : EUT X-Z, 2403MHz, Battery, Conducted =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Wirkou EMCRF Lab, Tl ~S36-226052180 | Haircru

EMCRF L, Te -386-35005 33

Brand / Model : Y-R0085

Remark : EUT X-Z, 2403MHz, Battery, Conducted =0
Sample No. WTW240208/015Q04N01

Tested by : Tobey Chen

Location: RF Chamber 1 Date: 202413113

Temperature (°C): 21 Humidity (%): 58

Time: F4F 04:14:29

Approved by

Location: RF Chamber 1 Date: 202413113

Temperature (PCk: 21 Humidity (%} 58

Time: T 04:19:30

Approved by:

-- 1 Max. deg

270

*Unit: dBm

--: Max, deg

270

*Unit: dBm

Freguency (MHz): 2403.00 Antenna Polarity . Vertical

Freguency (MHz} . 2403.00 Antenna Polarity . Horizontal

Maximum Value (dBm) : §.63 Maximum Value (degree): 115

Minimum Valug (dBm}) : -25.37 Minimum Value (degree): 247

Average Value (dBm) @ 0.85

Vez
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Maximum Value (dBm) : 8,18 Maximum Value (degree) : 94

Minimum Value (dBm) : -11.40 Winimum Value (degree): 352

Average Value (dBm) : -0.42

Vez
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Brand / Model : Y-RO08S

Remark : EUT X-Z, 2442MHz, Battery, Conducted =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Brand / Model ; Y-R0085

Remark : EUT X-Z, 2442MHz, Battery, Conductad =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Location: RF Chamber 1 Date:  2024/3113 Time: T 04:25:53
Location: RF Chamber 1 Date:  2024/3113 Time: T4 04:22:19
Temperature °C): 21 Humidity (%): 58 Approved by:
Temperature (*C): 24 Humidity (%): 58 Approved by

--+ Max. deg 270 *Unit: dBm
Frequency (MHz) : 244200 Antenna Polarity : Horizontal Average Value (dBm) : 0.50
— i Max. deg 270 " Unit: d8m Maximum Value (dBm}: 7,73 Maximum Value (degree) 113
Freguency (MHz}: 2442.00 Antenna Polarity :  Vertical Average Value (dBm) : -0.33 Minimum Value (dBm) - 2342 Minimurn Value (degree) - 213
Mazimum Valug (dBm)  §.16 Meximum Valuz (degree) - 90 | D:\Antenna Pattern V6 3\Graph\0313\03130030.png -
Minimum Valug (dBm}) : -13.35 Winimum Value (degree) . 347 voz
.z
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El Bureau Veritas Consumer Produots Services (H.K.] Ltd., Taoyuan Branch [ Bureau Veritas ADT] S—

[LEEN Bureau Veritas Consumer Products Services (H.K.} Ltd., Taoyuan Branch [ Bureau Veritas ADT]
—— . —— worw Aot s Y3 Lo & Hasd Ofica. To -B26-33183232 | Lirkoo EMGRF Lab, Tal -S56.226052120 | Ha AL, Tl ~eeEa0
wawAScorte Hua Yalah & Hesd Ofce, Tal ~S36-33183232 | Lickou EMORF Lab, To ~885-2. 26052150 | Haincha EMGRF Lan, Tel -S26.35835343
Brand / Model : ¥-R0089
Brand / Mode| : Y-R0063 Remark : EUT X-Z, 2478MHz, Battery, Conducted =0
Remark : EUT X-Z, 2478MHz, Battery, Conducted =0 Sample No. WTW240308/015Q04N01
Ssmple No. WTW240208/015Q04N01 Tested by : Tobey Ghen
Tested by : Tobey Chen
Location: RF Chamber 1 Date: 2024i3113 Time: T 04:31:56
Location: RF Chamber 1 Date:  2024/3113 Time: T4F 04:29:55
Temperature (PCk: 21 Humidity (%). 58 Approved by:
Temperature (°C): 21 Humidity (%): 58 Approved by
El
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-+ Max. deg 270 *Unit: dBm
Frequency (MHz): 2479.00 Antenna Polarity . Vertical Average Valug (dBmj : -0.95
-- 1 Max. de *Unit: dBm
g 270 Maximum Value (dBm) : 7,73 Maximum Value (degree): 99
Freguency (MHz)} . 2479.00 Antenna Polarity . Horizontal Average Value (dBm) : 0.18 Winimum Value (dBm) - 4470 Minimum Value (degree) : 151
VB2
Mazimum alug (da8m) : 7.25 Meximum Valuz (degree) - 66 ‘ D:\Antenna Pattern V6 .3\Graph\0313103130032.png
Minimum Valug (dBm} : -25.08 Winimum Value (degree}: 129
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ww SRCom N Haa Ya Lah B Hesd OMca, Tol 55533183232 | Lirkoo EMCRF Lab, Tol ~826.2-28052180 | Hsincha EMGF Lo, Te ~855-3.3535343

Brand / Model ; Y-R0085

Remark : EUT Y-Z, 2403MHz, Battery, Conductad =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Location: RF Chamber 1 Date: 202473113 Time: F4F 05:00:33

Temperature (*C): 24 Humidity (%): 58 Approved by

--+ Max. deg 270 * Unit: dBm
Freguency (MHz}: 2403.00 Antenna Polarity :  Vertical Average Value (dBm) : -5.04
Maximum Value (dBm) : §.63 Maximum Value (degree): 251
Minimum Valug (dBm} : -28.60 Winimum Value (degree): 176 voz

z
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wwn ahzom tn Hua YaLah & Hosa Ofca. Tol ~B55.33133232 | Urkou EMGRFLEh, To ~885-2.25052150 | Hairche EMGRF Lab, To -856-3.5035343

Brand / Model : Y-RO08S

Remark : EUT -2, 2403MHz, Battery, Conducted =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Location: RF Chamber 1 Date: 2024/3113 Time: T4 05:05:147

Temperature °C): 21 Humidity (%): 58 Approved by:

90

--+ Max. deg 270 *Unit: dBm
Frequency (MHz) : 2403.00 Antenna Polarity : Horizontal Average Value (dBm) : -5.49
Maximum Value (dBm} : 4,66 Maximum Value (degree) 13
Minimum Value (dBm) : -33.57 Minimum Value (degree) : 87 vaz
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o Lo b P Ya b & s Oce, T SS00153032 | Lnkos EMGRF Lib. T <SS0225052100 | Hainch: EMGRF L. Tal <62650035543

FRAH AL MS RS TARMES AT
Bureau Veritas Censumer Products Services (H.K.] Ltd., Tacyuan Branch [ Bureau Veritas ADT]
Erand / Medel : Y-R00ES
Remark | EUT Y-Z, 2442MHz, Battery, Conducted =0

[ELinEain]
i acombn B Ya Lah & Hood Ofice, Tl -B55-3.3183232 | Linkeu EMGR Leb, Tal -S552-26052180 | Haincha EMGRF Lab, Te -555.3.5835543
Brand / Model : ¥-RO0E9
Remark : EUT Y-Z, 2443MHz, Battery, Conducted =0 Sample No. WTW240308/015Q04N01
Sample No. WTW240308/015004N01 Tested by : Tobey Chen
Tested by : Tobey Chen
Location: RF Chamber 1 Date:  2024/3113 Time: T4 05:12:52
Location: RF Chamber 1 Date:  2024/3113 Time: T 05:07:28
Temperature °C): 21 Humidity (%): 58 Approved by:
Temperature (*C): 24 Humidity (%): 58 Approved by
an

*Unit: dBm

270

--: Max. deg
Average Value (dBm) : 4.72

Antenna Polarty . Vertical

Frequency (MHz) : 244200
Maximum Value (degree) 256

*Unit: dBm
Maximum Value (dBm} : 0,96
Va2

Minimum Value (degree) : 120

270

Minimum Value (dBm) : -21.08

-- 1 Max. deg
Average Value (dBm) : -6.23

Antenna Polarty .  Horizontal

127

Freguency (MHz}: 2442.00
| D:\Antenna Pattern V6 3\Graph\0313\03130037 png
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Maximum Value (dBm) : 0,19
Winimum Valus (degree): 274

Minimum Valug (dBm} : -33.19
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Brand / Model ; Y-R0085

Remark : EUT Y-Z, 2479MHz, Battery, Conducted =0
Sample No. WTW240308/015Q04N01

Tested by : Tobey Chen

Location: RF Chamber 1 Date: 202413113

Temperature (°C): 21 Humidity (%): 58

Time: F4F 06:116:17

Approved by

--: Max. deg 270

*Unit: dBm

Freguency (MHz)} . 2479.00 Antenna Polarty . Vertical
Maximum Value (dBm) : 9,79 Maximum Valus (degree) . 260

Minimum Valug (dBm} : -25.90 Minimum Value (degree): 120

Average Value (dBm)  -4.03
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Brand / Model : Y-R0089

Remark : EUT Y-Z, 2475MHz, Battery, Conducted =0
Sample No. WTW240208/015Q04N01
Tested by : Tobey Chen

Location: RF Chamber 1 Date: 2024i3113 Time: T 05:18:11

Temperature (PCk: 21 Humidity (%). 58 Approved by:

-+ Max, deg 270

*Unit: dBm

Frequency (MHz): 2479.00 Antenna Polarity ;. Horizontal Average Valug (dBm) : -6.28

Maximum Value (dBm) : 0,88 Maximum Value (degree) : 143

Minimum Value (dBm) : -30.40 Winimum Value (degree): 256
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