‘TERF2211002511E2

Report Number
Operation Mode :BR
Test Frequency :2480 MHz
Test Mode Tx

Report No.: TERF2211002511E2
Page: 138 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Vertical

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4960.000 Peak 30.83 12.49 43.32 74.00 -30.68
7440.000 Peak 26.95 20.58 47.54 74.00 -26.46
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4960.000 Average 43.32 -18.71 24.61 54.00 -29.39
7440.000 Average 47.54 -18.71 28.83 54.00 -25.17

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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‘TERF2211002511E2

Report Number
Operation Mode
Test Frequency
Test Mode

‘BR
12480 MHz
Tx

Report No.: TERF2211002511E2
Page: 139 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Horizontal

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4960.000 Peak 30.16 12.49 42.65 74.00 -31.35
7440.000 Peak 26.84 20.58 47.42 74.00 -26.58
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4960.000 Average 42.65 -18.71 23.94 54.00 -30.06
7440.000 Average 47.42 -18.71 28.71 54.00 -25.29

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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Report Number
Operation Mode
Test Frequency
Test Mode

‘TERF2211002511E2

:EDR 3M
12402 MHz
Tx

Report No.: TERF2211002511E2
Page: 140 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Vertical

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4804.000 Peak 30.00 12.35 42.35 74.00 -31.65
7206.000 Peak 28.64 19.76 48.40 74.00 -25.60
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4804.000 Average 42.35 -18.71 23.64 54.00 -30.36
7206.000 Average 48.40 -18.71 29.69 54.00 -24.31

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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Report Number
Operation Mode
Test Frequency
Test Mode

‘TERF2211002511E2

:EDR 3M
12402 MHz
Tx

Report No.: TERF2211002511E2
Page: 141 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Horizontal

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4804.000 Peak 30.44 12.35 42.79 74.00 -31.21
7206.000 Peak 29.40 19.76 49.16 74.00 -24.84
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4804.000 Average 42.79 -18.71 24.08 54.00 -29.92
7206.000 Average 49.16 -18.71 30.45 54.00 -23.55

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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Report Number
Operation Mode
Test Frequency
Test Mode

‘TERF2211002511E2

:EDR 3M
12441 MHz
Tx

Report No.: TERF2211002511E2
Page: 142 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Vertical

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4882.000 Peak 29.70 12.54 42.24 74.00 -31.76
7323.000 Peak 29.05 20.69 49.74 74.00 -24.26
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4882.000 Average 42.24 -18.71 23.53 54.00 -30.47
7323.000 Average 49.74 -18.71 31.03 54.00 -22.97

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.

FrIES AR - LG R AR Sh AT » FIR RS E SR OOR » AR RAN S HHF T » R uHH1ER -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions.
defined therein. Any holder of this document is advised that information contained hereon reflects the Company'’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

SRRRPHEG T T

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7#* 3 7 % % #74 A £ T % 7 1 # 134 5L
f (886-2) 2298-0488

X7

7 | t(886-2) 2299-3279

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

WWW.Sgs.com.tw

Member of SGS Group



Report Number
Operation Mode
Test Frequency
Test Mode

‘TERF2211002511E2

:EDR 3M
12441 MHz
Tx

Report No.: TERF2211002511E2
Page: 143 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Horizontal

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4882.000 Peak 29.47 12.54 42.02 74.00 -31.98
7323.000 Peak 29.21 20.69 49.90 74.00 -24.10
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4882.000 Average 42.02 -18.71 23.31 54.00 -30.69
7323.000 Average 49.90 -18.71 31.19 54.00 -22.81

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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Report Number
Operation Mode
Test Frequency
Test Mode

:TERF2211002511E2
:EDR 3M

:2480 MHz

Tx

Report No.: TERF2211002511E2
Page: 144 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Vertical

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4960.000 Peak 29.84 12.49 42.33 74.00 -31.67
7440.000 Peak 27.02 20.58 47.60 74.00 -26.40
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4960.000 Average 42.33 -18.71 23.62 54.00 -30.38
7440.000 Average 47.60 -18.71 28.89 54.00 -25.11

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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Report Number
Operation Mode
Test Frequency
Test Mode

:TERF2211002511E2
:EDR 3M

:2480 MHz

Tx

Report No.: TERF2211002511E2
Page: 145 of 161

Test Site
Test Date
Temp./Humi.
Antenna Pol. :

:SAC C
:2023-02-12
:21.6/68

Horizontal

EUT Pol ‘E2 Plane Engineer :Andy Wang
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
4960.000 Peak 29.45 12.49 41.94 74.00 -32.06
7440.000 Peak 26.88 20.58 47.46 74.00 -26.54
Freq. Detector Peak Actual  Duty Cycle Average Average Margin
Mode FS Factor Value Limit@3m
MHz AV (dBpV/m) (dB) (dBuV/m) (dBuV/m) (dB)
4960.000 Average 41.94 -18.71 23.23 54.00 -30.77
7440.000 Average 47.46 -18.71 28.75 54.00 -25.25

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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Report No.: TERF2211002511E2
Page: 146 of 161

12 FREQUENCY SEPARATION

12.1 Standard Applicable

Frequency hopping systems shall have hopping channel carrier frequencies separated by min-
imum of 25 kHz or the 2/3*20dB bandwidth of the hopping channel, whichever is greater.

12.2 Test Setup

EUT Attenuator Spectrm

12.3 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

The testing follows ANSI C63.10:2013.

Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to the spectrum analyzer.

el

Set center frequency of spectrum analyzer = middle of hopping channel.
Set the RBW approximately 30% of the channel spacing, VBW > RBW.
Adjust Span to Wide enough to capture the peaks of two adjacent channels.
Sweep = auto.

© N o ok~

Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

12.4 Measurement Result

Channel separation _
(MHz) Limit Result
=25 kHz or
1 2/3 times 20dB bandwidth PASS

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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13 NUMBER OF HOPPING FREQUENCY

13.1 Standard Applicable

Frequency hopping systems operating in the 2400MHz-2483.5 MHz bands shall use at least
15 hopping frequencies.

13.2 Test Setup

EUT Attenuator Spectrm

13.3 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows ANSI C63.10:2013.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

4. Set spectrum analyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.

5. Set the spectrum analyzer as RBW = 30% of the channel spacing, VBW > RBW., Detector
= Peak

6. Max hold, view and count how many channel in the band.

13.4 Measurement Result
Tabular Data of Total Channel Number

Channel Number Limit
2.4 GHz — 2.441 GHz 40
2.441 GHz — 2.4835 GHz 39 >15
2.4 GHz ~2.4835 GHz (40+39) =79
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14 TIME OF OCCUPANCY (DWELL TIME)

14.1 Standard Applicable

Frequency hopping systems operating in the 2400MHz-2483.5MHz. The average time of oc-
cupancy on any frequency shall not greater than 0.4 s within period of 0.4 seconds multiplied
by the number of hopping channel employed.

14.2 Test Setup

EUT Attenuator Spectrum

14.3 Measurement Procedure

1.Place the EUT on the table and set it in transmitting mode.

2.The testing follows ANSI C63.10:2013.

3.Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to the spectrum analyzer.

4.Set center frequency of spectrum analyzer = operating frequency.

5.Set the spectrum analyzer as RBW, VBW=1MHz, 3MHz, Span = OHz , Detector = Peak,

Adjust Sweep = 2~8ms.

6.Repeat above procedures until all frequency of the interest measured were complete.

Formula Deduced: time occupancy of one time slot X Hopping rate / total slot in one chan-

nel / total channel that hops X period of working channels.

Where, standard hopping rate is 1600 hops/s, slot in one channel for DH1, DH3, and DH5
is 2, 4, and 6, respectively.

DH1 consists of single time slot of the uplink, and one slot of the downlink Total Slot: 2
DH3 consists of three time slot of the uplink, and one slot of the downlink. Total Slot: 4
DH5 consists of five time slot of the uplink, and one slot of the downlink. Total Slot: 6

Note: the result of the complete test default channel at 1Mbps is recorded on the test report,
2Mbps, and 3Mbps only records the measurement result at middle channel that reveals no
much deviation.
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14.4 Measurement Result

Ant0

GFSK (1Mbps)

Channel PACKET TYPE Measurement Result Limit
(ms) (ms)

DH1 123.20 400ms

Mid DH3 262.40 400ms
DH5 308.80 400ms

/4 DQPSK (2Mbps)

Channel PACKET TYPE Measurement Result Limit
(ms) (ms)
2DH1 123.20 400ms
Mid 2DH3 262.40 400ms
2DH5 308.80 400ms

8-DPSK (3Mbps)
Channel PACKET TYPE Measurement Result Limit
(ms) (ms)
3DH1 123.20 400ms
Mid 3DH3 262.40 400ms
3DH5 308.80 400ms

GFSK (1Mbps):

CH Mid DH1timeslot = 0.385 * (1600/2/79) * 316 = 12320 (ms)
DH3timeslot = 1.640 * (1600/4/79) * 316 = 26240 (ms)
DH5timeslot = 2895 * (1600/6/79) * 316 = 308.80 (ms)

/4 -DQPSK (2Mbps):

CH Mid 2DH1 timeslot = 0.385 * (1600/2/79) * 316 = 123.20 (ms)
2DH3timeslot = 1.640 * (1600/4/79) * 316 = 26240 (ms)
2DH5 time slot = 2.895 * (1600/6/79) * 316 = 308.80 (ms)

8-DPSK (3Mbps):

CH Mid 3DH1timeslot = 0.385 * (1600/2/79) * 316 = 123.20 (ms)
3DH3timeslot = 1.640 * (1600/4/79) * 316 = 26240 (ms)
3DH5timeslot = 2.895 * (1600/6/79) * 316 = 308.80 (ms)

A period time =0.4 (s) *79=31.6 (s)
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Ant1

GFSK (1Mbps)

Channel PACKET TYPE Measurement Result Limit
(ms) (ms)

DH1 123.20 400ms

Mid DH3 262.40 400ms
DH5 308.80 400ms

/4 DQPSK (2Mbps)

Channel PACKET TYPE Measurement Result Limit
(ms) (ms)
2DH1 124.80 400ms
Mid 2DH3 262.40 400ms
2DH5 307.20 400ms

8-DPSK (3Mbps)
Channel PACKET TYPE Measurement Result Limit
(ms) (ms)
3DH1 123.20 400ms
Mid 3DH3 262.40 400ms
3DH5 307.20 400ms

GFSK (1Mbps):

CH Mid DH1 time slot 0.385 * (1600/2/79) * 316 = 12320 (ms)
DH3timeslot = 1.640 * (1600/4/79) * 316 = 26240 (ms)
DH5timeslot = 2895 * (1600/6/79) * 316 = 308.80 (ms)

/4 -DQPSK (2Mbps):

CH Mid 2DH1tmeslot = 0.390 * (1600/2/79) * 316 = 124.80 (ms)
2DH3timeslot = 1.640 * (1600/4/79) * 316 = 26240 (ms)
2DH5 time slot = 2.880 * (1600/6/79) * 316 = 307.20 (ms)

8-DPSK (3Mbps):

CH Mid 3DH1timeslot = 0.385 * (1600/2/79) * 316 = 123.20 (ms)
3DH3timeslot = 1.640 * (1600/4/79) * 316 = 26240 (ms)
3DH5timeslot = 2.880 * (1600/6/79) * 316 = 307.20 (ms)

A period time =0.4 (s) *79 =316 (s)
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15 ANTENNA REQUIREMENT

15.1

Standard Applicable

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be con-
sidered sufficient to comply with the provisions of this section. The manufacturer may design
the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited. This requirement does not apply to carrier
current devices or to devices operated under the provisions of §§ 15.211, 15.213, 15.217,
15.219, 15.221, or § 15.236. Further, this requirement does not apply to intentional radiators
that must be professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with § 15.31(d),
must be measured at the installation site. However, the installer shall be responsible for en-
suring that the proper antenna is employed so that the limits in this part are not exceeded.

15.2 Antenna Connected Construction
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The antenna complies with this requirement and no consideration of replacement. Please see
EUT photo for details.

~ End of Report ~
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