8DPSK

Channel TX Channel 0 ) Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency Emission Limit Margin Ant(.enna Table Raw Correction
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)

1 2390.00 54.5 PK 74.0 -19.5 1.03H 355 56.4 -1.9

2 2390.00 43.0 AV 54.0 -11.0 1.03H 355 449 -1.9

3 *2402.00 98.1 PK 1.03H 355 100.0 -1.9

4 *2402.00 92.9 AV 1.03H 355 94.8 -1.9

5 4804.00 39.8 PK 74.0 -34.2 1.06 H 114 36.9 2.9

6 4804.00 29.3 AV 54.0 -24.7 1.06 H 114 26.4 2.9

Antenna Polarity & Test Distance : Vertical at 3 m
Frequency Emission Limit Margin Antt_enna Table Raw Correction
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)

1 2390.00 54.2 PK 74.0 -19.8 1.32V 33 56.1 -1.9

2 2390.00 43.0 AV 54.0 -11.0 1.32V 33 449 -1.9

3 *2402.00 106.1 PK 1.32V 33 108.0 -1.9

4 *2402.00 101.5 AV 1.32V 33 103.4 -1.9

5 4804.00 38.5 PK 74.0 -35.5 226V 197 35.6 2.9

6 4804.00 29.7 AV 54.0 -24.3 2.26 V 197 26.8 2.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " * " Fundamental frequency.
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Channel TX Channel 39 ) Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency Emission Limit Margin Antt_enna Table Raw |Correction
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)

1 *2441.00 98.5 PK 3.14H 2 100.5 -2.0

2 *2441.00 93.5 AV 3.14H 2 95.5 -2.0

3 4882.00 39.2 PK 74.0 -34.8 1.09H 87 36.4 2.8

4 4882.00 28.9 AV 54.0 -25.1 1.09H 87 26.1 2.8

5 7323.00 41.9 PK 74.0 -32.1 1.81H 193 33.0 8.9

6 7323.00 31.4 AV 54.0 -22.6 1.81H 193 22.5 8.9

Antenna Polarity & Test Distance : Vertical at 3 m
Frequency Emission Limit Margin Ant(_-:nna Table Raw |Correction
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)

1 *2441.00 107.7 PK 1.24V 47 109.7 -2.0

2 | *2441.00 103.0 AV 1.24 V 47 105.0 -2.0

3 4882.00 38.9 PK 74.0 -35.1 226V 200 36.1 2.8

4 4882.00 29.9 AV 54.0 -24.1 226V 200 271 2.8

5 7323.00 43.5 PK 74.0 -30.5 1.73V 62 34.6 8.9

6 7323.00 31.6 AV 54.0 -22.4 1.73V 62 22.7 8.9

Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " * " Fundamental frequency.
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520
VERITAS

Channel TX Channel 78 ) Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Antenna Polarity & Test Distance : Horizontal at 3 m
Emission - . Antenna Table Raw |Correction
Frequency Limit Margin .
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 *2480.00 98.2 PK 3.20H 5 100.1 -1.9
2 *2480.00 93.2 AV 3.20H 5 95.1 -1.9
3 2483.50 54.0 PK 74.0 -20.0 3.20H 5 55.9 -1.9
4 2483.50 42.6 AV 54.0 -11.4 3.20H 5 445 -1.9
5 4960.00 39.5 PK 74.0 -34.5 1.06 H 104 36.7 2.8
6 4960.00 20.2 AV 54.0 -24.8 1.06 H 104 26.4 2.8
7 7440.00 42.4 PK 74.0 -31.6 1.74 H 188 33.4 9.0
8 7440.00 31.9 AV 54.0 -22.1 1.74 H 188 22.9 9.0
Antenna Polarity & Test Distance : Vertical at 3 m
Emission _ . Antenna Table Raw | Correction
Frequency Limit Margin .
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 *2480.00 107.3 PK 1.24 V 34 109.2 -1.9
2 *2480.00 102.5 AV 1.24V 34 104.4 -1.9
3 2483.50 53.8 PK 74.0 -20.2 1.24V 34 55.7 -1.9
4 2483.50 43.0 AV 54.0 -11.0 1.24V 34 44.9 -1.9
5 4960.00 38.7 PK 74.0 -35.3 223V 189 35.9 2.8
6 4960.00 29.6 AV 54.0 -24.4 223V 189 26.8 2.8
7 7440.00 43.5 PK 74.0 -30.5 1.69V 66 34.5 9.0
8 7440.00 32.2 AV 54.0 -21.8 1.69V 66 23.2 9.0
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
5. " * " Fundamental frequency.
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VERITAS

Below 1GHz Data:

GFSK
Channel TX Channel 78
Detector Function Quasi-Peak (QP)
Frequency Range 9kHz ~ 1GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency Emission Limit Margin Ant(_-znna Table Raw Correction
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 35.28 28.7 QP 40.0 -11.3 2.00H 107 37.3 -8.6
2 85.59 26.9 QP 40.0 -13.1 2.00H 318 401 -13.2
3 151.81 30.0 QP 43.5 -13.5 1.50H 322 36.9 -6.9
4 199.75 37.5 QP 43.5 -6.0 1.00H 343 47.6 -10.1
5 249.06 30.5 QP 46.0 -15.5 1.50H 205 38.5 -8.0
6 345.49 30.8 QP 46.0 -15.2 1.00H 180 35.3 -4.5
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.
5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
Level

(dBuV/m)
90

80

=+ R I B e I N A S

e e

50

=T

40+

30

I 1 I 1 1 1 I 1
30 100 200 300 400 500 500 TOO &00 900 1000
Frequency (MHz)
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Channel TX Channel 78

Detector Function Quasi-Peak (QP)
Frequency Range 9kHz ~ 1GHz

Antenna Polarity & Test Distance : Vertical at 3 m

Emission s . Antenna Table Raw |Correction
Frequency Limit Margin .
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 35.10 35.2QP 40.0 -4.8 1.00V 253 43.8 -8.6
2 49.43 28.5QP 40.0 -11.5 3.00V 219 36.0 -7.5
3 115.08 26.7 QP 43.5 -16.8 1.50V 219 36.2 -9.5
4 186.20 28.9 QP 43.5 -14.6 2.00V 285 37.9 -9.0
5 232.55 36.6 QP 46.0 -9.4 1.00V 27 454 -8.8
6 299.53 39.5QP 46.0 -6.5 2.00V 315 45.4 -5.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.
5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
Level

(dBuV/m)
90+

a0
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o e
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H

0- |
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4.2 Conducted Emission Measurement

4.2.1 Limits of Conducted Emission Measurement
Frequency (MHz) . Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50 - 5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.2.2 Test Instruments

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

;e;é Receiver ESCS 30 847124/029 Oct. 23, 2019 Oct. 22, 2020

Line-Impedance

25‘%"23“0” Network (for | -q115 75 848773/004 Oct. 23, 2019 Oct. 22, 2020

R&S

Line-Impedance

Stabilization Network ESH3-Z5 835239/001 Mar. 19, 2020 Mar. 18, 2021

(for Peripheral)

R&S

50 ohms Terminator 50 3 Oct. 23, 2019 Oct. 22, 2020

RF Cable 5D-FB COCCAB-001 Sep. 27, 2019 Sep. 26, 2020

E',\’jl%dl attenuator STI02-2200-10 | 005 Aug. 29,2020  |Aug. 28, 2021

Software BVADT_Cond_

BVADT V7.3.7.4 NA NA NA

Note:

1. The calibration interval of the above test instruments are 12 months and the calibrations are traceable to

NML/ROC and NIST/USA.
2. The test was performed in Conduction 1.
3. Tested Date: Sep. 08, 2020
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4.2.3 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

Note: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.

4.2.4 Deviation from Test Standard

No deviation.

425 Test Setup

/ Vertical Ground
Reference Plane / Test Receiver
g —

EUT
] Il

Note: 1.Support units were connected to second LISN.

[

O o oo
o 0o 00

40cm

|LISN h
|

M, |
|

80cm |
|

N

\ Horizontal Ground

Reference Plane

IH

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.2.6 EUT Operating Condition

Same as 4.1.6.
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0

4.2.7 Test Results
Phase Line (L) Detector Function 23:2;6(%/()QP) /
Phase Of Power : Line (L)

Frequency | Correction | Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)

(MHz) (dB) Q.P. AV, Q.P. AV. Q.P. AV, Q.P. AV.
1 0.17734 9.92 36.62 | 12.14 | 46.54 | 22.06 | 64.61 | 54.61 | -18.07 | -32.55
2 0.26719 9.94 23.67 1.12 33.61 11.06 | 61.20 | 51.20 | -27.59 | -40.14
3 0.43516 9.95 23.08 4.94 33.03 | 14.89 | 57.15 | 47.15 | -24.12 | -32.26
4 0.60313 9.96 21.62 4.05 31.58 | 14.01 | 56.00 | 46.00 | -24.42 | -31.99
5 21.16797 11.05 34.24 | 33.98 | 45.29 | 45.03 | 60.00 | 50.00 | -14.71 | -4.97
6 25.87109 11.18 31.32 | 31.22 | 4250 | 4240 | 60.00 | 50.00 | -17.50 | -7.60
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace [~
00— QP Limit |N
CAV Limit |/"*-.a

x: @F  Value

| 1 1
0.15 1.00 10.00 30.00
MHz
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Phase Neutral (N) Detector Function g::r:'gze(ili/()QP) /
Phase Of Power : Neutral (N)
Frequency | Correction | Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV, Q.P. AV. Q.P. AV, Q.P. AV.
1 0.18303 9.92 35.68 | 12.36 | 45.60 | 22.28 | 64.35 | 54.35 | -18.75 | -32.07
2 0.25938 9.94 24.26 0.82 34.20 | 10.76 | 61.45 | 51.45 | -27.25 | -40.69
3 0.40587 9.95 22.48 9.18 3243 | 19.13 | 57.73 | 47.73 | -25.30 | -28.60
4 0.54844 9.96 19.90 1.17 29.86 | 11.13 | 56.00 | 46.00 | -26.14 | -34.87
5 21.16822 10.78 34.61 | 34.50 | 45.39 | 45.28 | 60.00 | 50.00 | -14.61 | -4.72
6 25.87284 10.86 31.97 | 31.89 | 42.83 | 42.75 | 60.00 | 50.00 | -17.17 | -7.25
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level — Limit value

4, Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuV

T10—,

PK Trace [

QF Limit |N
CAW Limit |/“"-~‘t

|
1.00.

= @F Value

{
3000
MHz
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4.3 Number of Hopping Frequency Used

4.3.1  Limits of Hopping Frequency Used Measurement

At least 15 channels frequencies, and should be equally spaced.

4.3.2 Test Setup

EUT Spectrum
Attenuator | Analyzer

4.3.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.3.4 Test Procedure

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to
any one measured frequency within its operating range and make sure the instrument is operated in its
linear range.

c. Set the SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SA on View mode and then plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.3.5 Deviation from Test Standard

No deviation.
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4.3.6 Test Results

There are 79 hopping frequencies in the hopping mode. Please refer to next page for the test result. On the
lots, it shows that the hopping frequencies are equally spaced.

GFSK

RBW 100 kHz [T1] MP VIEW Marker 1 [T1] RBW 100 kHz m Vi Marker 1 [T1]
VEW 300 kHz g 1237 dBm VB 300 kHz g 12.18 dBm
31 Ref 31 dBm At 20 dB T 1.09 ms 240200 Gz 1. Ref31dBm Att 208 AT 1.09 ms 244300 GHz
Offset 21 dB rker 2 [T1] Offset 21 dB rier 2 [T1)
11.96 dBm 12.36 dBm
244200 Gz 248000 GHz
1 2 2
I N i N‘H mmHHNUAU“UﬂU"MH M "‘mﬂmﬂnh”NHUU“JH Im(h ’”\ﬂl“{m’”\’n\l’\

T T T T
Center 2 42142 GHz 42 WH Span 42 MHz

& <7> il <7>
[eurREAy] [eurREAU]
dHz! P [ vERITAS 4634GHz  42MHZ P [ vERITAS
RBV 100 kHz TOMPVEN e o REW 100 kHz TOMPVEN ey o
VBW 300 kHz 179 dBm VBW 300 kHz 11.68 dBm
31, Re131 B Att 20 4B SWT 1.08 ms 2 40200 Bz 51..Ref31 dom SWItsms  sus0eHz
Marker 2 [T1] Marker 2 [T1]
12228 dBy
nnnnnnnnn

11.56 dBm
2.44200 GHz

T T T
Center 2.4534 GHz 42 MHz/

T
Span 42 MHz

Report No.: RF200317E01-2

Page No. 42 /62

Report Format Version: 6.1.1



4.4
4.4.1

Dwell Time on Each Channel

Limits of Dwell Time on Each Channel Measurement

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

442 Test Setup
Spectrum
EUT Attenuator | Analyzer
443 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.4.4 Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to
any one measured frequency within its operating range and make sure the instrument is operated in its
linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode. And
then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result with
time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

445 Deviation from Test Standard

No deviation.
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[BuREAL]
446 TestResults
GFSK
Number of transmission in a Lengt_h qf Result Limit
wleEz 31.6 (79Hopping*0.4) G (msec) (msec)
) ) time (msec)

DH1 50 (times / 5 sec) * 6.32 = 316 times 0.444 140.3 400

DH3 26 (times / 5 sec) * 6.32 = 165 times 1.76 290.4 400

DH5 18 (times / 5 sec) * 6.32 = 114 times 2.976 339.26 400

Note: Test plots of the transmitting time slot are shown on next page.
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SYLLS

JB26.
VERITAS
RBW 100 kHz [T1] P CLRWR RBW 100 kHz [ L=
VBW 300 kifz VBW 300 kHz £0.33 dBm
31 RT3 dBm Att 2008 5s 1., RT3 dBm Att 2068 SWT3ms 1.278000 ms.
Offset 21 dB Offset 21 dB Detta 2 [T1]
33448
i a 444.000000 us
1 1 o
i T ]J’ ‘
0] | | 4
50 MMM M"Mﬂ.«
B [ [ [ T [ [ T T [ [ [
Center 2.441 GHz 500 mst Center 2.441 GHz 300 us!
RBW 100 kHz [T1] P CLRWR RBW 100 kHz [ L=
VBW 300 kifz VBW 300 kHz -560.49 dBm
31 RT3 dBm Att 2008 SWTSs 1., RT3 dBm Att 2068 SWTSms 1610000 ms
Offset 21 dB Offset 21 dB Detta 2 [T1]
41048
i a 1760000 ms.
f 1 " V'V‘"l . WVVTY o ""'\J V‘” i
50 Jk Jt M M‘MMJ&M it ‘A Uﬂ“ M&M MJ -50
. a5 b A2 \
5 E T y. t ,r =t o)
e 1" 73 Y
o i T T ] T T [eureau] - T T T T T T T [suREau]
Center 2 441 GHz 500 ms/ Center 2.441 GHz 500 us!
RBW 100 kiz [T1] P CLRWR RBW 100 kHz MIMPVEW ey
VBW 300 kHz VBW 300 kHz -54.28 dBm
51 Rer 31 dBm Att 2048 SWTSs 31 Rl 31 dBm Alt 2048 SWTams 2512000 ms
Offset 21 dB Offsel 21dB Detta 2 [T1]
49348
2576000 ms

skl

59

T T T T
Center 2.441 GHz 500 ms/

LU0 A IR B ‘f"l{'\‘ e

g

[t T N |

50

Ny

689,

i

[BurREAU]
Center 2.441 GHz

800 us/
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[BUREAU |
8DPSK

Number of transmission in a Lengt_h qf Result Limit

leEfE 31.6 (79Hopping*0.4) GRS (msec) (msec)
) ) time (msec)

3DH1 51 (times / 5 sec) * 6.32 = 323 times 0.54 174.42 400
3DH3 26 (times / 5 sec) * 6.32 = 165 times 1.68 277.2 400
3DH5 18 (times / 5 sec) * 6.32 = 114 times 2.928 333.79 400

Note: Test plots of the transmitting time slot are shown on next page.
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3DH1

REW 100 kHz

[T1] MP VIEW

Warker 1 [T1]

RBW 100 kHz [T1] MP CLRWR
VBW 300 khz VBW 300 khz 5083 dBm
31 Rei31 dBm Att 204B SWI5s 3¢ Ref21dBm Alt 20 dB SWT 3 ms 1.188000 ms
Offset 21 dB Offset 21 dB Delta 2[T1]
177 dB
540.000000 us
Bl
il
20 20
o | || 1l Ly E
a0 4
50
e T T ] T [oureau] e T T T T T T [oureau]
Center 2.441 GHz 500 ms/ Center 2.441 GHz 300 us/
REW 100 kHz [T1] MP CLRWR RBW 100 kHz [T MP VEW Warker 1 [T1]
VBW 300 kHz VBW 300 khz -56.03 dBm
31 Rei31 dBm Att 204B SWI5s 3¢ Ref21dBm Alt 20 dB SWT 5 ms 1.650000 ms
Offset 21 dB Offset 21 dB Delta 2[T1]
4.33dB
1.680000 ms.
Il
LA a6 s Mt 6 A
i) i | E
a0 4
50| A
9 T [ T T &3 T [ T T
Center 2.441 GHz 500 ms/ Center 2.441 GHz 500 us/
REW 100 kiz [T1] MP CLRWR RBW 100 kiz TUMBVEW e 1)
VBW 300 khz VB 300 kHz 5867 dBm
51 Ref31 dBm At 20 dB SWTSs 51 Ref31 dBm At 20 dB SWT8ms 2512000 ms
Offset 21 dB Offset 21 dB Detta 2[T1]
0.63dB
2.926000 ms
.| Tl iyl z
R
8 T T T T B [ I T
Center 2.441 GHz 500 ms/ Center 2.441 GHz 800 us/
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4.5 Channel Bandwidth

4.5.1 Limits of Channel Bandwidth Measurement

For frequency hopping system operating in the 2400-2483.5MHz, If the 20dB bandwidth of hopping channel is
greater than 25kHz, two-thirds 20dBbandwidth of hopping channel shell be a minimum limit for the hopping

channel separation.

452 Test Setup

Spectrum
EUT Attenuator | Analyzer

4.5.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

454 Test Procedure

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range. Set a reference level on the measuring instrument equal to the highest peak
value.

c. Measure the frequency difference of two frequencies that were attenuated 20dB from the reference level.
Record the frequency difference as the emission bandwidth.

d. Repeat above procedures until all frequencies measured were complete.

4.5.5 Deviation from Test Standard

No deviation.

4.5.6 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel frequencies individually.
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4.5.7 Test Results

Channel

20dB Bandwidth (MHz)

Frequency (MHz)

GFSK

8DPSK

2402

0.86

1.25

39

2441

0.86

1.25

78

2480

0.86

1.25

Spectrum Plot of Worst Value

GFSK/CHO0

8DPSK/CHO0

a1 Ref31 diim Att 20 dB

RBW 30 kHz.

[T MP VIEW

RBW 30 kHz.

[T11MP VEW

QOffset 21 dB
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4.6 Hopping Channel Separation

4.6.1 Limits of Hopping Channel Separation Measurement

At least 25kHz or two-third of 20dB hopping channel bandwidth (whichever is greater).

46.2 Test Setup

Spectrum
EUT Attenuator | Analyzer

4.6.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

46.4 Test Procedure

Measurement Procedure REF
a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from
an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range.

c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then plot the
result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.6.5 Deviation from Test Standard

No deviation.
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4.6.6 Test Results

65~

69~

250 kHz/

T U [euReay] T
Center 2.4025 GHz Span 2.5 MHz Center 2.4025 GHz

250 kHz/

Adjacent Channel .
channel | Frequency Separation 20dB(|\BA?_|”gW'dth Minimum Limit (MH2)|
anne (MHz) (MHz) ass / Fai
GFSK | 8DPSK | GFSK | 8DPSK | GFSK | 8DPSK
0 2402 1 1 0.86 1.25 0.58 0.84 Pass
39 2441 1 1 0.86 1.25 0.58 0.84 Pass
78 2480 1 1 0.86 1.25 0.58 0.84 Pass
Note: The minimum limit is two-third 20dB bandwidth.
Spectrum Plot of Worst Value
GFSK/CHO 8DPSK/CHO
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4.7 Maximum Output Power

4.7.1 Limits of Maximum Output Power Measurement

The Maximum Output Power Measurement is 125mW.

4.7.2 Test Setup

EUT Attenuator Power Sensor Power Meter

4.7.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

474 Test Procedure

A peak power sensor was used on the output port of the EUT. A power meter was used to read the response
of the peak power sensor. Record the power level.

Average power sensor was used to perform output power measurement, trigger and gating function of wide
band power meter is enabled to measure max output power of TX on burst. Duty factor is not added to
measured value.

4.7.5 Deviation from Test Standard

No deviation.

4.7.6 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel frequencies individually.
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4.7.7 Test Results
FOR PEAK POWER
GFSK
Frequency Peak Power Peak Power Limit .
Channel (MHz) (MW) (dBm) (dBm) Pass/Fail
0 2402 14.655 11.66 21 Pass
39 2441 14.521 11.62 21 Pass
78 2480 15.488 11.90 21 Pass
8DPSK
Frequency Peak Power Peak Power Limit .
Channel (MHz2) (MW) (dBm) (dBm) Pass/Fail
0 2402 14.894 11.73 21 Pass
39 2441 14.06 11.48 21 Pass
78 2480 14.655 11.66 21 Pass

FOR AVERAGE POWER

GFSK
Frequency Average Power Average Power
e (MHz) (mW) (dBm)
0 2402 13.836 11.41
39 2441 13.521 11.31
78 2480 13.932 11.44
8DPSK
Frequency Average Power Average Power
Channel (MHz) (mW) (dBm)
0 2402 6.982 8.44
39 2441 6.776 8.31
78 2480 7.145 8.54
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4.8 Conducted Out of Band Emission Measurement

4.8.1 Limits of Conducted Out of Band Emission Measurement

Below 20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).

4.8.2 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.8.3 Test Procedure

The transmitter output was connected to the spectrum analyzer via a low lose cable. Set both RBW and VBW
of spectrum analyzer to 100 kHz and 300 kHz with suitable frequency span including 100 MHz bandwidth
from band edge. The band edges was measured and recorded.

4.8.4 Deviation from Test Standard

No deviation.

4.8.5 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest and highest channel
frequencies individually.

4.8.6 TestResults
The spectrum plots are attached on the following images. D1 line indicates the highest level, D2 line indicates
the 20dB offset below D1. It shows compliance with the requirement.
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5 Pictures of Test Arrangements
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Please refer to the attached file (Test Setup Photo).
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Annex A - Band-Edge Measurement
Test Results (Mode 1)
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Test Results (Mode 2)
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Appendix — Information of 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 FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

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

Lin Kou 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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