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Declaration

BTL represents to the client that testing is done in accordance with standard procedures as applicable and
that test instruments used has been calibrated with standards traceable to international standard(s) and/or
national standard(s).

BTL's reports apply only to the specific samples tested under conditions. It is manufacture’s responsibility to
ensure that additional production units of this model are manufactured with the identical electrical and
mechanical components. BTL shall have no liability for any declarations, inferences or generalizations
drawn by the client or others from BTL issued reports.

The report must not be used by the client to claim product certification, approval, or endorsement by NIST,
A2LA, or any agency of the U.S. Government.

This report is the confidential property of the client. As a mutual protection to the clients, the public and
ourselves, the test report shall not be reproduced, except in full, without our written approval.

BTL’s laboratory quality assurance procedures are in compliance with the ISO/IEC 17025 requirements, and
accredited by the conformity assessment authorities listed in this test report.

BTL is not responsible for the sampling stage, so the results only apply to the sample as received.

The information, data and test plan are provided by manufacturer which may affect the validity of results, so
it is manufacturer’s responsibility to ensure that the apparatus meets the essential requirements of applied
standards and in all the possible configurations as representative of its intended use.

Limitation

For the use of the authority's logo is limited unless the Test Standard(s)/Scope(s)/ltem(s) mentioned in this
test report is (are) included in the conformity assessment authorities acceptance respective.

Please note that the measurement uncertainty is provided for informational purpose only and are not use in
determining the Pass/Fail results.
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1 SUMMARY OF TEST RESULTS

Test procedures according to the technical standards.

(1) "N/A” denotes test is not applicable in this Test Report.
(2) The report format version is TP.1.1.1.
(3) Input power is supplied by POE.

FCC Part 15, Subpart C (15.247)

Standard(s) Section Description Test Result | Judgement | Remark
15.207 AC Power Line Conducted Emissions | - N/A NOTE(3)
15.205 APPENDIX A
15.209 Radiated Emissions APPENDIX B Pass | -
15.247(d) APPENDIX C
15.247 Number of Hopping Frequency APPENDIX D Pass
(a)(2)(iii)

15'247... Average Time of Occupancy APPENDIX E Pass | -
(a)(2)(iii)

15.247 . .

(@)(1) Hopping Channel Separation APPENDIX F Pass | -
15.247 Bandwidth APPENDIX G Pass | -
@)

15.247 Output Power APPENDIX H Pass

(b)(1)

15.247(d) Antenna conducted Spurious Emission | APPENDIX | Pass | -
15.203 Antenna Requirement | --—--- Pass | -
NOTE:
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1.1 TEST FACILITY
The test facilities used to collect the test data in this report:

No. 68-1, Ln. 169, Sec. 2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan

The test sites and facilities are covered under FCC RN: 355421 and DN: TW1099.

CO05
SRO06

[J CBO08 J CB11 L] CB15

No.18, Ln. 171, Sec. 2, Jiuzong Rd., Neihu Dist., Taipei City 114, Taiwan

The test sites and facilities are covered under FCC RN: 325517 and DN: TW1115.

0 Co3 CB18 0O CB19

1.2 MEASUREMENT UNCERTAINTY

L1 CB16

NOTE:

The reported uncertainty of measurement y + U, where expanded uncertainty U is based on a standard
uncertainty multiplied by a coverage factor of k = 2, providing a level of confidence of approximately 95 %.
The measurement instrumentation uncertainty considerations contained in CISPR 16-4-2. The BTL

measurement uncertainty is less than the CISPR 16-4-2 U, requirement.

A. Radiated emissions below 1 GHz test :

B. Radiated emissions ab

C. Conducted test :

Test Site Method Measurement Frequency Range : r/1tv U,(dB)
30MHz ~ 200MHz VvV | 4.20
CB18 CISPR 30MHz ~ 200MHz H 3.64
(3m) 200MHz ~ 1,000MHz V | 4.56
200MHz ~ 1,000MHz H 3.90
ove 1 GHz test :
Test Site Method Measurement Frequency Range Iﬁ\ ?tv U,(dB)
1GHz ~ 6GHz V 4.46
CB18 1GHz ~ 6GHz H | 440
3m) CISPR 6GHz ~ 18GHz v | 3.88
6GHz ~ 18GHz H | 4.00
Test Site Method Measurement Frequency Range U,(dB)
CB18 18 ~ 26.5 GHz 4.62
(Am) CISPR 26.5 ~ 40 GHz 5.12
Test Item U,(dB)
Number of Hopping Frequency 0.00
Average Time of Occupancy 1.20
Hopping Channel Separation 1.20
Bandwidth 1.13
Peak Output Power 1.06
Antenna conducted Spurious Emission 1.14
Conducted Band edges 1.13

Unless specifically mentioned, the uncertainty of measurement has not been taken into account to declare the
compliance or non-compliance to the specification.
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1.3 TEST ENVIRONMENT CONDITIONS

Test ltem Environment Condition Tested by
Radiated emissions below 1 GHz 23 °C, 65 % Hunter Chiang
Radiated emissions above 1 GHz 23 °C, 65 % Hunter Chiang
Number of Hopping Frequency 24.5°C, 54.3 % Jay Kao
Average Time of Occupancy 24.5 °C, 54.3 % Jay Kao
Hopping Channel Separation 24.5°C,54.3 % Jay Kao
Bandwidth 24.5 °C, 54.3 % Jay Kao
Output Power 245 °C, 54.3 % Jay Kao
Antenna conducted Spurious Emission 24.5°C,54.3 % Jay Kao
1.4 TABLE OF PARAMETERS OF TEXT SOFTWARE SETTING
Test Software QRCT4
Modulation Mode 2402 MHz 2441 MHz 2480 MHz Data Rate
GFSK 7 7 7 1 Mbps
T/4-DQPSK 8 8 8 2 Mbps
8DPSK 8 8 8 3 Mbps
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1.5 DUTYCYCLE
If duty cycle is = 98 %, duty factor is not required.
If duty cycle is < 98 %, duty factor shall be considered.
Bluetooth_1 Mbps Bluetooth_2 Mbps
® ‘RBW 1 MHEz Delta 2 [T1 ] N ® ‘RBW 1 MHz Delta 2 [‘Jiil )
R:uf Oii ::m 1114 ae — - Marker LK-,ZLV - Rzenf oii :fm 11f4 ae o - Marker L:-L;fﬂigjc —
Lo i 0 :ufr o . B € B o
I e o 01 dB Im ] T B 022z dB
o b S
w L M A At Andsouri
Date: 12.DEC.2019 22:09:32 Date: 12.DEC.201% 22:27:12
Bluetooth 3 Mbps
® _REW 1z pelta 2 (11 ] o
}'\;L O:;} :J:m — *Att 30 dB SWT 10 ms — 7“[\;:‘“ oo u:,
L, ; O i
T S R e Pelta T 1 R "’t\'
0}s3|az
ety S b/
Date: 12.DEC.2019 22:08:03
Remark Delta 1 Delta 2 On Time/Period | 10 log(1/Duty Cycle)
Mode ON Numbers | On Time (B) | Period (ON+OFF) Duty Cycle Duty Factor
(ms) (ON) (ms) (ms) (%) (dB)
BT (1 Mbps) 2.880 1 2.880 3.760 76.60% 1.16
BT (2 Mbps) 2.380 1 2.380 3.760 63.30% 1.99
BT (3 Mbps) 2.900 1 2.900 3.760 77.13% 1.13
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2.1 DESCRIPTION OF EUT

2 GENERAL INFORMATION

Equipment 7 inch Touch Screen wall mount

Model Name M201923002, TSW-770-B-S, TSW-770-W-S, TSW-770P-B-S,
TSW-770P-W-S, TSS-770-B-S, TSS-770-W-S

Brand Name CRESTRON

Model Difference

M201923002 includes six series: TSW-770-B-S, TSW-770-W-S,
TSW-770P-B-S, TSW-770P-W-S, TSS-770-B-S, TSS-770-W-S

All modes are identical to each other except below:

B: Black, W: White, P: Portrait, S: Smooth, TSS: Touch Screen Scheduling

Power Source

DC voltage supplied from POE.

Power Rating

|/P: 48 VDC 350mA (802.3at type 1), 48 VDC 600mA (802.3at type 2)

Products Covered

N/A

Frequency Range

2400 MHz ~ 2483.5 MHz

Operation Frequency

2402 MHz ~ 2480 MHz

Modulation Type

GFSK, m/4-DQPSK, 8DPSK

Modulation Technology

FHSS

Transfer Rate

1/2/3Mbps

Output Power Max.

1 Mbps: 1.18 dBm (0.0013 W)
2 Mbps: 5.39 dBm (0.0035 W)
3 Mbps: 5.74 dBm (0.0037 W)

Test Model M201923002
Sample Status Engineering Sample
EUT Madification(s) N/A

NOTE:

manual.

(1) For a more detailed features description, please refer to the manufacturer’s specifications or the user's

Project No.: 1911T045
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(2) Channel List:

Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455

(3) Table for Filed Antenna:
Ant. Brand Test Model Antenna Type Connector Gain (dBi)
1 YAGEO TSW WLAN MAIN PIFA IPEX -3.92

Project No.: 19117045 Page 11 of 70 Report Version: R02
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2.2 DECLARATION BY THE MANUFACTURER

Adaptive Frequency Hopping is supported and uses at least 20 channels.

2.3 INFORMATION ABOUT THE FHSS CHARACTERISTICS:

2.3.1 PSEUDORANDOM FREQUENCY HOPPING SEQUENCE

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels.
The hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the
master; the phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is
divided into time slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to
different RF hop frequencies. The nominal hop rate is 1 600 hops/s.

2.3.2EQUAL HOPPING FREQUENCY USE

The channels of this system will be used equally over the long-term distribution of the hopsets.
2.3.3EXAMPLE OF A 79 HOPPING SEQUENCE IN DATA MODE:

02, 05, 31, 24, 20, 10, 43, 36, 30, 23, 40, 06, 21, 50, 44, 09, 71, 78, 01, 13, 73, 07, 70, 72, 35, 62, 42, 11, 41,
08, 16, 29, 60, 15, 34, 61, 58, 04, 67, 12, 22, 53, 57, 18, 27, 76, 39, 32, 17, 77, 52, 33, 56, 46, 37, 47, 64, 49,
45, 38, 69, 14, 51, 26, 79, 19, 28, 65, 75, 54, 48, 03, 25, 66, 05, 16, 68, 74, 59, 63, 55

2.3.4 SYSTEM RECEIVER INPUT BANDWIDTH

Each channel bandwidth is 1 MHz.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

2.3.5EQUIPMENT DESCRIPTION

15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.
15.247(g): In accordance with the Bluetooth Industry Standard, the system is designed to comply with all of
the regulations in Section 15.247 when the transmitter is presented with a continuous data (or information)
system.

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels

selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.

Project No.: 19117045 Page 12 of 70 Report Version: R02
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2.4 TEST MODES

Test Items Test mode Channel Note
Transm|tt(ebrelze\1,:ljlféegzl)5m|ssmns 1 Mbps 00 )
Transmitter Radiated Emissions 1/3 Mbps 00/78 Bandedge

(above 1GHz) 1/3 Mbps 00/39/78 Harmonic
Number of Hopping Frequency 1/3 Mbps 00~78 -
Average Time of Occupancy 1/3 Mbps 00/39/78 -
Hopping Channel Separation 1/3 Mbps 00/39/78 -
Bandwidth 1/3 Mbps 00/39/78 -
Peak Output Power 1/2/3 Mbps 00/39/78 -
Antenna conducted Spurious Emission 1/3 Mbps 00/39/78 -

NOTE:

(1) The Radiated emissions test was verified based on the worst conducted power and Bandwidth test results
reported in the original report.

(2) For radiated emission band edge test, both Vertical and Horizontal are evaluated, but only the worst case
(Horizontal) is recorded.

(3) All X, Y and Z axes are evaluated, but only the worst case (X axis) is recorded.

Project No.: 19117045 Page 13 of 70 Report Version: R02
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2.5 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Equipment letters and Cable numbers refer to item numbers described in the tables of clause 2.6.

EUT
A
2.6 SUPPORT UNITS
Iltem Equipment Brand Model No. Series No. Remarks
MANAGED POE
A SWITCH CRESTRON CEN-SWPOE-16 N/A -
ltem Shielded Ferrite Core Length Cable Type Remarks
1 NO NO 3m LAN Cable -

Project No.: 1911T045
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3.1 LIMIT

has to be followed.

3 RADIATED EMISSIONS TEST

In case the emission fall within the restricted band specified on 15.205, then the 15.209 limit in the table below

LIMITS OF RADIATED EMISSIONS MEASUREMENT (9 kHz to 1000 MHZz)

Frequency Field Strength Measurement Distance
(MH2z) (microvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
960~1000 500 3
LIMITS OF RADIATED EMISSIONS MEASUREMENT (Above 1000 MHz)
Radiated Emissions .
Frequency (dBuV/m) Measurement Distance
(MHz) (meters)
Peak Average
Above 1000 74 54 3

NOTE:

Calculation example:

(1) The limit for radiated test was performed according to FCC Part 15, Subpart C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uv/m).
(4) The test result calculated as following:
Measurement Value = Reading Level + Correct Factor
Correct Factor = Antenna Factor + Cable Loss - Amplifier Gain(if use)
Margin Level = Measurement Value - Limit Value

Reading Level Correct Factor Measurement Value
19.11 + 2.11 = 21.22
Measurement Value Limit Value Margin Level
21.22 - 54 = -32.78
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RBW / VBW

(Emission in restricted band)

1MHz / 3MHz for Peak,
1MHz / 1/T for Average

Spectrum Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9KHz~90KHz for PK/AVG detector

Start ~ Stop Frequency

90KHz~110KHz for QP detector

Start ~ Stop Frequency

110KHz~490KHz for PK/AVG detector

Start ~ Stop Frequency

490KHZz~30MHz for QP detector

Start ~ Stop Frequency

30MHz~1000MHz for QP detector

Project No.: 1911T045
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3.2 TEST PROCEDURE

a. The measuring distance of 3 m shall be used for measurements. The EUT was placed on the top of a
rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated 360
degrees to determine the position of the highest radiation.(below 1GHz)

b. The measuring distance of 3 m shall be used for measurements. The EUT was placed on the top of a
rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated 360
degrees to determine the position of the highest radiation.(above 1GHz)

c. The height of the equipment or of the substitution antenna shall be 0.8 m or 1.5 m, the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights find the maximum reading (used Bore sight function).

e. The receiver system was set to peak and average detect function and specified bandwidth with maximum
hold mode when the test frequency is above 1GHz.

f.  The initial step in collecting radiated emission data is a receiver peak detector mode pre-scanning the
measurement frequency range. Significant peaks are then marked and then Quasi Peak detector mode
re-measured.

g. Allreadings are Peak unless otherwise stated QP in column of Note. Peak denotes that the Peak reading
compliance with the QP Limits and then QP Mode measurement didn‘t perform. (below 1GHz)

h. All readings are Peak Mode value unless otherwise stated AVG in column of Note. If the Peak Mode
Measured value compliance with the Peak Limits and lower than AVG Limits, the EUT shall be deemed to
meet both Peak & AVG Limits and then only Peak Mode was measured, but AYG Mode didn‘t perform.
(above 1GHz)

i.  For the actual test configuration, please refer to the related Iltem — EUT TEST PHOTO.

3.3 DEVIATION FROM TEST STANDARD
No deviation.

3.4 TEST SETUP

9 kHz to 30 MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
/Receiver ety + o

Project No.: 19117045 Page 16 of 70 Report Version: R02
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30 MHz to 1 GHz

i
i
A
1-4m
< > i
3m *
e 1
| EUT |
N T 1] 1m
0.8 m
A
Ground Plane
Receiver |4 amp.
Above 1 GHz
| EUT |

A
‘9.7 m
AT !

0.8 m
A

3.5 EUT OPERATING CONDITIONS

Ground Plane

The EUT was programmed to be in continuously transmitting mode.

Project No.: 1911T045
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3.6 TEST RESULT -9 KHZ TO 30 MHZ
Please refer to the APPENDIX A.

3.7 TEST RESULT -30 MHZ TO 1 GHZ
Please refer to the APPENDIX B.

3.8 TEST RESULT - ABOVE 1 GHZ
Please refer to the APPENDIX C.

NOTE:

(1) No limit: This is fundamental signal, the judgment is not applicable.
For fundamental signal judgment was referred to Peak output test.
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4.1 APPLIED PROCEDURES

4 NUMBER OF HOPPING CHANNEL

FCC Partl5 (15.247) , Subpart C

Section Test Item Frequency Range Result
(MHz)
Number of Hopping _
15.247(a)(1)(iii) Channel 2400-2483.5 PASS
Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating Frequency Range
RBW 100 KHz
VBW 100 KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

diagram below,

No deviation.

4.4 TEST SETUP

EUT

4.2 TEST PROCEDURE

4.3 DEVIATION FROM STANDARD

b. Spectrum Setting: RBW=100KHz, VBW=100KHz, Sweep time = Auto.

4.6 TEST RESULTS

Please refer to the APPENDIX D.

SPECTRUM
ANALYZER

4.5 EUT OPERATION CONDITIONS

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block

The EUT tested system was configured as the statements of 4.1.5 unless otherwise a special operating
condition is specified in the follows during the testing.

Project No.: 1911T045
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5 AVERAGE TIME OF OCCUPANCY

5.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequency Range Result
(MH2z)
15.247(a)(1)(Giiy | ~Verage Time 0.4seC 2400-2483.5 PASS
of Occupancy

5.2 TEST PROCEDURE

a. The transmitter output (antenna port) was connected to the spectrum analyzer

b. Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz.
c. Use a video trigger with the trigger level set to enable triggering only on full pulses.
d. Sweep Time is more than once pulse time.
e. Set the center frequency on any frequency would be measure and set the frequency span to zero span.
f. Measure the maximum time duration of one single pulse.
. Set the EUT for DH5, DH3 and DH1 packet transmitting.
. Measure the maximum time duration of one single pulse.
. Measure the maximum time duration of one single pulse.
A Period Time = (channel number)*0.4

— 0 Q

For Normal Mode (79 Channel):

DH1 Time Solt: Reading * (1600/2)*31.6/(channel number)
DH3 Time Solt: Reading * (1600/2)*31.6/(channel number)
DH5 Time Solt: Reading * (1600/2)*31.6/(channel number)

For AFH Mode (20 Channel):

DH1 Time Solt: Reading * (1600/2)*8/(channel humber)

DH3 Time Solt: Reading * (1600/4)*8/(channel nhumber)

DH5 Time Solt: Reading * (1600/6)*8/(channel number)
5.3 DEVIATION FROM STANDARD

No deviation.

5.4 TEST SETUP

EUT SPECTRUM
ANALYZER

5.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.1.5 unless otherwise a special operating
condition is specified in the follows during the testing.

5.6 TEST RESULTS
Please refer to the APPENDIX E.
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6 Hopping Channel Separation Measurement

6.1 APPLIED PROCEDURES /LIMIT
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.

Spectrum Parameter Setting

Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation

RBW 30 KHz

VBW 100 KHz
Detector Peak

Trace Max Hold
Sweep Time Auto

6.2 TEST PROCEDURE

a. The EUT must have its hopping function enabled

b. Span = wide enough to capture the peaks of two adjacent channels
Resolution (or IF) Bandwidth (RBW) > 1% of the span
Video (or Average) Bandwidth (VBW) > RBW
Sweep = Auto
Detector function = Peak
Trace = Max Hold

6.3 DEVIATION FROM STANDARD

No deviation.

6.4 TEST SETUP

00 o

Spectrum Analayzer EUT

6.5 TEST RESULTS
Please refer to the APPENDIX F.
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7 BANDWIDTH TEST

7.1 APPLIED PROCEDURES

FCC Partl5 (15.247) , Subpart C
. Frequency Range
Section Test Item (MH2)
15.247(a)(2) Bandwidth 2400-2483.5
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RBW 30 KHz (20dB Bandwidth) / 30 KHz (Channel Separation)
VBW 100 KHz (20dB Bandwidth) / 100 KHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

7.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram below,
b. Spectrum Setting: RBW= 30KHz, VBW=100KHz, Sweep Time = Auto.

7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.1.5 unless otherwise a special operating
condition is specified in the follows during the testing.

7.6 TEST RESULTS
Please refer to the APPENDIX G.

Project No.: 19117045 Page 22 of 70 Report Version: R02



y
3 L L Report No.: BTL-FCCP-1-1911T045

8 OUTPUT POWER TEST

8.1 APPLIED PROCEDURES /LIMIT

FCC Partl5 (15.247) , Subpart C

Section Test Item Limit Frequz\r;lf_'yzg?ange Result
1 Watt or 30dBm
Peak Output hopping channel >75
15.247(b)(1) Powerp (().12FE)3F\)Na?tt o 2108 ) 2400-2483.5 PASS
(hopping channel <75

8.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram below,
b. Spectrum Setting: RBW= 3MHz, VBW= 3MHz, Sweep time = Auto.

8.3 DEVIATION FROM STANDARD

No deviation.

8.4 TEST SETUP

EUT Power Meter

8.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.1.5 unless otherwise a special operating
condition is specified in the follows during the testing.

8.6 TEST RESULTS
Please refer to the APPENDIX H.
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9 ANTENNA CONDUCTED SPURIOUS EMISSION

9.1 APPLIED PROCEDURES /LIMIT
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.

9.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram below,

b. Spectrum Setting: RBW= 100KHz, VBW=100KHz, Sweep time = Auto.

c. Offset=antenna gain+cable loss

9.3 DEVIATION FROM STANDARD

No deviation.

9.4 TEST SETUP

EUT SPECTRUM
ANALYZER

9.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.1.5 unless otherwise a special operating
condition is specified in the follows during the testing.

9.6 TEST RESULTS
Please refer to the APPENDIX I.
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10 LIST OF MEASURING EQUIPMENTS
Radiated Emissions
Kind of . Calibrated Calibrated
Item Equipment Manufacturer Type No. Serial No. Date Until
1 Preamplifier EMCI EMC001340 980555 2019/4/12 2020/4/11
2 Preamplifier EMCI EMC02325B 980217 2019/4/12 2020/4/11
3 Preamplifier EMCI EMC012645B 980267 2019/4/12 2020/4/11
4 | Testcable EMCI EMClOg‘(;gM'SM' 150207 2019/4/12 | 2020/4/11
5 | TestCable EMCI EMClgngOM'SM' 151205 2019/4/12 | 2020/4/11
6 | TestCable EMCI EMC'S'V(')'SM'mo 180408 2019/4/12 | 2020/4/11
7 MXE EMI Agilent N9038A MY55420127 | 2019/3/26 | 2020/3/25
Receiver
8 | Signal Analyzer Agilent N9010A MY56480554 2019/6/6 2020/6/5
9 Loop Ant EMCO EMCI-LPAG00O 274 2019/5/31 2020/5/30
10 Horm Ant SCHWARZBECK| BBHA 9120D 9120D-1342 2019/6/10 2020/6/9
1 T”'O%'rfi;ﬁiba”d Schwarzbeck | VULB 9168 000992 2019/5/29 | 2020/5/28
12 | 5dB Attenuator EMCI EMCI-N-6-05 AT-N0508 2019/5/29 2020/5/28
Number of Hopping Frequency
Kind of . Calibrated Calibrated
Item Equipment Manufacturer Type No. Serial No. Date Until
1 Spectrum R&S FSP40 100129 2019/5/23 | 2020/5/22
Analyzer
Average Time of Occupancy
Kind of . Calibrated Calibrated
Item Equipment Manufacturer Type No. Serial No. Date Until
1 Spectrum R&S FSP40 100129 2019/5/23 | 2020/5/22
Analyzer
Hopping Channel Separation
Kind of . Calibrated Calibrated
Item Equipment Manufacturer Type No. Serial No. Date Until
1 Spectrum R&S FSP40 100129 2019/5/23 | 2020/5/22
Analyzer
Bandwidth
Kind of . Calibrated Calibrated
Item Equipment Manufacturer Type No. Serial No. Date Until
1 SApeC”“m R&S FSP40 100129 2019/5/23 | 2020/5/22
nalyzer
Output Power
Kind of . Calibrated Calibrated
Item Equipment Manufacturer Type No. Serial No. Date Until
1 Power Meter Anritsu ML2487A 6K00004714 2019/6/20 2020/6/18
2 Power Sensor Anritsu MA2491A 1725282 2019/6/20 2020/6/18
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Antenna conducted Spurious Emission
Kind of . Calibrated Calibrated
ltem Equipment Manufacturer Type No. Serial No. Date Until
1 Spectrum R&S FSP40 100129 2019/5/23 | 2020/5/22
Analyzer

Remark: “N/A” denotes no model name, no serial no. or no calibration specified.
All calibration period of equipment list is one year.
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11 EUT TEST PHOTO
Please refer to document Appendix No.: TP-1911T045-FCCP-1 (APPENDIX-TEST PHOTOS).
12 EUT PHOTOS

Please refer to document Appendix No.: EP-1911T045-1 (APPENDIX-EUT PHOTOS).

Project No.: 19117045 Page 27 of 70 Report Version: R02



y
3 L L Report No.: BTL-FCCP-1-1911T045

APPENDIX A RADIATED EMISSIONS - 9 KHZ TO 30 MHZ
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage DC 48V Azimuth Angle 90°

1300 dBu¥/m

120

110

100

30

80 1

70 X

60

50

40

30

20

10.0

0009 002 0.04 0.05 0.07 0.08 0.09 o1 012 015  MHz
Reading Correct Measure-
No. MK. Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuv/m  dBuv/m dB Detector Comment
1 - 0.0861 55.20 17.66 72.86 12295 -50.09 AVG

REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage DC 48V Azimuth Angle 90°

1300 dBu¥/m

120

110

100

30

80

70

60

50

40

1 %

20

10.0

0150 314 612 910 12.09 15.08 18.06 21.04 24.03 3000 MHz

Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit  Margin
MHz dBuv dB dBuv/m  dBuv/m  dB Detector Comment

1 3.9410 3344 -3.78 29.66 73.30 -4364 QP

2 " 10.0304 46 47 -4.71 41.76 7242 -3066 QP

3 13.0452 30.32 -4.82 25.50 7199 -4649 QP

4 17.6720 2965 -6.10 23.55 71.32 4777 QP

5 22.3882 30.51 -6.87 23.64 70.64 -47.00 QP

6 26.8060 40.64 -8.37 3227 70.00 -37.73 QP
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage DC 48V Azimuth Angle 0°
1300 dBuV/m
120
110
100
30
80 1
X
70
60
50
40
30
20
100
0.003 002 0.04 0.05 0.07 0.08 0.09 01 012 015  MHz
Reading Correct Measure- .
No. Mk. Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuv/im  dBuv/im  dB Detector Comment
1 - 0.0728 57.69 18.99 76.68 12391 -47.23 AVG
REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage DC 48V Azimuth Angle 0°
1300 dBu¥/m
120
110
100
30
80
70
60
50
40
30 1
10.0
0150 314 612 910 12.09 15.08 18.06 21.04 24.03 3000 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit  Margin
MHz dBuv dB dBuv/m  dBuv/m  dB Detector Comment
1 6.3290 30.91 -4.06 26.85 7296 -46.11 QP
2 " 10.0304 36.28 -4.71 31.57 7242 -4085 QP
3 13.5825 3048 -4.82 2566 7191 -4625 QP
4 15.8511 3044 -5.29 2515 71.58 -4643 QP
5 21.4032 30.28 -6.58 23.70 70.78 -47.08 QP
6 22,7763 30.23 -7.11 23.12 70.58 -4746 QP
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX B RADIATED EMISSIONS - 30 MHZ TO 1 GHZ
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage DC 48V Polarization Vertical

80.0 dBu¥/m

70
60
50
3
40 X
— 1
(% |
&
N S :
X
20
10
0.0
30.000 127.00 22400  321.00 41800 51500 61200  709.00  806.00 1000.00 MHz
Reading Correct Measure- .
No. Mk. Freq. Level Factor  ment Limit ~ Margin
MHz dBuv dB dBuv/m  dBuv/m  dB  Detector Comment

1 " 523100 4753 -11.86 35.67 40.00 -433 QP

2 94.0200 48.16  -17.04 31.12 4350 -12.38 peak
3 156.1000  37.91 -11.39 26.52 4350 -16.98 peak
4 250.1900 3755  -12.92 2463 46.00 -21.37 peak
5
6

3753200 3599 -9.05 26.94  46.00 -19.06 peak
I 5004500 4640 -6.12 4028 46.00 -572 QP

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage DC 48V Polarization Horizontal

80.0 dBu¥/m

N R 5
2 3 3 5 :
X
30
20
10
0.0
30.000 127.00 22400  321.00 41800 51500 61200  709.00  806.00 1000.00 MHz
Reading Correct Measure- .
No. Mk. Freq. Level Factor  ment Limit ~ Margin

MHz dBuv dB dBuv/im  dBuv/m dB Detector ~Comment
1 * 523100 4425 -11.88 3239 4000 -781 peak

2 221.0900  50.21 -14.61 35.60 46.00 -1040 peak

3 250.1900 4947  -12.92 36.55 46.00 -9.45 peak

4 375.3200 45863 -9.05 36.58 46.00 -9.42 peak

5 500.4500  41.81 -6.12 35.69 46.00 -1031 QP

6 749.7400 37.86 -1.36 36.50 46.00 -9.50 peak
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX C RADIATED EMISSIONS - ABOVE 1 GHZ
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Report No.: BTL-FCCP-1-1911T045

Test Mode

TX Mode 2402MHz _CHOO0_1Mbps

Tested Date

2019/12/9

Test Voltage

DC 48V

Polarization

Horizontal

1200 dBu¥/m

110

8

10

0.0

| o 2 e e e

2377.000 2382.00

2387.00

2392.00

2397.00 2402.00

2407.00 2412.00 2417.00

2427.00 MHz

Reading Correct

Measure-

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.

No. Mk. Freq.  Level Factor  ment Limit  Margin
MHz dBuV dB dBuV/m dBuVim dB Detector ~ Comment
1 2377.750 27.14 31.19 58.33 74.00 -1567 peak
2 2377.750 3.32 31.19 34.51 54.00 -1949 AVG
3 X 2402.000 71.15 31.30 102.45 74.00 2845 peak
4 ™ 2402.000 71.11 31.30 102.41 54.00 4841 AVG
REMARKS:
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Test Mode TX Mode 2480MHz _CH78_1Mbps

Tested Date

2019/12/9

Test Voltage [DC 48V

Polarization

Horizontal

1200 dBu¥/m

e

X
30
20
10
0.0
2455000 2460.00  2465.00 2470.00 247500  2480.00 248500  2490.00  2495.00 2505.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuV/im  dBuV/m dB Detector ~Comment
1 X 2480.000 71.31 3165 10296 74.00 2896 peak
2 ™ 2480.000 71.26 31.65 102.91 54.00 4891 AVG
3 2501.150  27.12 31.73 58.85 74.00 -15.15 peak
4 2501.150 5.58 31.73 37.31 54.00 -16.69 AVG

REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHO00_3Mbps Tested Date 2019/12/9
Test Voltage [DC 48V Polarization Horizontal

1200 dBu¥/m

 A—_

40 2
X
30
20
10
0.0
2377.000 238200  2387.00 239200 2397.00 240200  2407.00 241200  2417.00 2427.00 MHz
Reading Correct Measure- .
No. Mk. Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuV/im  dBuV/m dB Detector ~Comment

1 2382.150 26.77 31.21 5798 74.00 -16.02 peak
2 2382.150 3.71 31.21 3492 54.00 -19.08 AVG
3 X 2402.000 70.85 31.30  102.15  74.00 28.15 peak
4 * 2402.000 €946 31.30 100.76 54.00 4676 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2480MHz _CH78_3Mbps Tested Date 2019/12/9
Test Voltage [DC 48V Polarization Horizontal

1200 dBu¥/m

| o A w e ——r—

40 4
X
30
20
10
0.0
2455000 2460.00  2465.00 2470.00 247500  2480.00 248500  2490.00  2495.00 2505.00 MHz
Reading Correct Measure- .
No. Mk. Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuV/im  dBuV/m dB Detector ~Comment

1 X 2480.000 7047 3165 10212 74.00 2812 peak

2 ™ 2480.000 6€9.08 31.65 100.73 54.00 4673 AVG

3 2501.150  27.55 31.73 59.28 74.00 -14.72 peak

4 2501.150 5.41 31.73 37.14 5400 -16.86 AVG
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Vertical
1200 dBu¥/m
110
100
30
80
70
60
50
%
40
2
30 ®
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- .
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuV dB dBuVim dBuV/m dB Detector Comment
1 4804.000 54.55 -10.58 43.97 74.00 -30.03 peak
2 ™ 4804.000 41.69 -10.58 31.11 54.00 -22.89 AVG
REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_1Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Horizontal
1200 dBu¥/m
1o
100
350
80
70
60
50
1
X
40
2
30 ®
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment
1 4804.000 54.37 -10.58 43.79 74.00 -30.21 peak
2 ™ 4804.000 41.57 -10.58 30.99 54.00 -23.01 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2441MHz _CH39_1Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Vertical
1200 dBu¥/m
1o
100
350
80
70
60
50
X
40
2
30 X
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment

1 4882.000 5469 -10.39 44 .30 74.00 -29.70 peak

2 7 4882.000 4234 -10.39 31.95 54.00 -2205 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2441MHz _CH39_1Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Horizontal
1200 dBu¥/m
1o
100
350
80
70
60
50
%
40
2
30 X
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment

1 4882.000 55.35 -10.39 44 .96 74.00 -29.04 peak

2 T 4882.000 4217  -10.39 31.78  54.00 -2222 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2480MHz _CH78_1Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Vertical
1200 dBu¥/m
1o
100
350
80
70
60
50 1
X
40
2
m x
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment
1 4960.000 55.29 -10.19 4510 74.00 -28.90 peak
2 ™ 4960.000 42.44 -10.19 32.25 54.00 -21.75 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2480MHz _CH78_1Mbps Tested Date

2019/12/9

Test Voltage |DC 48V Polarization

Horizontal

1200 dBu¥/m

110

Hr K=

8

10
0.0

1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00

26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment

1 4960.000 55.09 -10.19 44 .90 74.00 -29.10 peak

2 * 4960.000 4247 -10.19 3228 54.00 -21.72 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_3Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Vertical
1200 dBu¥/m
110
100
30
80
70
60
50
%
40
2
30 bd
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit ~ Margin
MHz dBuV dB dBuVim dBuV/m dB Detector Comment
1 4804.000 55.39 -10.58 44 81 74.00 -29.19 peak
2 ™ 4804.000 41.93 -10.58 31.35 54.00 -22.65 AVG
REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2402MHz _CHOO0_3Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Horizontal
1200 dBu¥/m
1o
100
350
80
70
60
50
%
40
2
30 bd
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment

1 4804.000 54 .41 -10.58 43.83 74.00 -30.17 peak

2 " 4804000 4185 -10.58 3127 54.00 -2273 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2441MHz _CH39_3Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Vertical
1200 dBu¥/m
1o
100
350
80
70
60
50
%
40
2
30 X
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment

1 4882.000 55.31 -10.39 4492 74.00 -29.08 peak

2 T 4882.000 4243 -10.39 32.04 5400 -2196 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2441MHz _CH39_3Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Horizontal
1200 dBu¥/m
110
100
30
80
70
60
50 1
%
40
2
30 X
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit ~ Margin
MHz dBuV dB dBuVim dBuV/m dB Detector Comment
1 4882.000 54.81 -10.39 44 .42 74.00 -29.58 peak
2 ™ 4882.000 4240 -10.39 32.01 54.00 -21.99 AVG
REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2480MHz _CH78_3Mbps Tested Date

2019/12/9

Test Voltage |DC 48V Polarization

Vertical

1200 dBu¥/m

110

K K=

8

10
0.0

1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00

26500.00 MHz

Reading Correct Measure- .
No. Mk. Freq.  Level Factor  ment Limit  Margin

MHz dBuV dB dBuVim dBuV/m dB Detector Comment

1 4960.000 54.82 -10.19 44 .63 74.00 -29.37 peak

2 * 4960000 4239 -10.19 3220 54.00 -21.80 AVG

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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Test Mode TX Mode 2480MHz _CH78_3Mbps Tested Date 2019/12/9
Test Voltage |DC 48V Polarization Horizontal
1200 dBu¥/m
110
100
30
80
70
60
50 1
%
40
2
m x
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 1630000 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- .
No. Mk. Freq. Level Factor ~ment  Limit  Margin
MHz dBuV dB dBuVim dBuV/m dB Detector Comment
1 4960.000 54.62 -10.19 44 .43 74.00 -29.57 peak
2 ™ 4960.000 4240 -10.19 32.21 54.00 -21.79 AVG
REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX D NUMBER OF HOPPING CHANNEL
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Test Mode 1/3Mbps
Test Voltage DC 48V

Test Mode Number of Hopping Channel = Limit Test Result
1 Mbps 79 15 Pass
3 Mbps 79 15 Pass

1 Mbps 3 Mbps

® “RBW 100 kHz Marker 2 [T1 ® *RBW 100 kHz Marker 2 [T1 |
“VBW 100 kHz 7.15 dBm “VBW 100 kHz 4.69 dBm
Ref 20 dBm “Att 30 dB SWT 10 ms 2.479920000 GHz Ref 20 dBm *Att 30 dB SWT 10 ms 2.480085000 GEz
20 Otfffet 11]4 dB Marker| 1 [T1 20 offfet 11]4 ap Marker] L [TL
3 7193 dBm

-850 -850

start 2.4 GHz 8.35 MEz/ Stop 2.4835 GHz Start 2.4 GHz 8.35 MHEz/ Stop 2.4835 GHz

Date: 12.DEC.2019% 21:23:07 Date: 12.DEC.2019 21:44:27
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APPENDIX E AVERAGE TIME OF OCCUPANCY
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Test Mode : TX Mode_1Mbps
Test Voltage DC 48V
Frequency Pulse Duration Dwell Time Limits
Data Packet Test Result
(MHz) (ms) (s) (s)
DH5 2402 MHz 2.8800 0.3072 0.4000 Pass
DH3 2402 MHz 1.6400 0.2624 0.4000 Pass
DH1 2402 MHz 0.3800 0.1216 0.4000 Pass
DH5 2441 MHz 2.9200 0.3115 0.4000 Pass
DH3 2441 MHz 1.6400 0.2624 0.4000 Pass
DH1 2441 MHz 0.3800 0.1216 0.4000 Pass
DH5 2480 MHz 2.9200 0.3115 0.4000 Pass
DH3 2480 MHz 1.6400 0.2624 0.4000 Pass
DH1 2480 MHz 0.3850 0.1232 0.4000 Pass
2402MHz-DH1 2441MHz-DH1 2480MHz-DH1
® . EIE % e IR ® . EIE
] 1 i B . i B i
I T T
ﬁ;lk,r”"*ww%;b& "'*LWWMWW“W bl i kil r.‘ Uphtgh s g j Sl bl iy dylpnd “;"l
2402MHz-DH3 2441MHz-DH3 2480MHz-DH3
@ . EIE & HE ® — ==
= | i B 5 B i
l»'n- P Ly gy ;“' wliphutig s b eodisiina || \phapid i Y fpirbay bty or
2402MHz-DH5 2441MHz-DH5 2480MHz-DH5
® T ® e T ® a o
B i B 5 B i
ml.- - R e wm s L T o L & it m-u T s, T e R LI 08 U e
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Test Mode : TX Mode_3Mbps
Test Voltage DC 48V
Data Packet Frequenc Pl Dwell Time(s) Limits(s) Test Result
q y Duration(ms)
DH5 2402 MHz 2.8800 0.3072 0.4000 Pass
DH3 2402 MHz 0.4000 0.0640 0.4000 Pass
DH1 2402 MHz 1.1400 0.3648 0.4000 Pass
DH5 2441 MHz 2.8800 0.3072 0.4000 Pass
DH3 2441 MHz 0.3800 0.0608 0.4000 Pass
DH1 2441 MHz 1.1400 0.3648 0.4000 Pass
DH5 2480 MHz 2.8800 0.3072 0.4000 Pass
DH3 2480 MHz 0.4000 0.0640 0.4000 Pass
DH1 2480 MHz 1.1400 0.3648 0.4000 Pass
2402MHz-DH1 2441MHz-DH1 2480MHz-DH1
® o ® e ® T
= - B . - E -
i o ] Y W W "
u;J AT DRI RN TRER | b g gl m bty At
2402MHz-DH3 2441 MHz-DH3 2480MHz-DH3
¥, e LT ® i ® e LT
LT - = - = i -
u}m Rl e oAb sty P A Y O P oy L O PPY P L1 o
2402MHz-DH5 2441MHz-DH5 2480MHz-DH5
@ e EIE ® e T ® . EiE
= — 5 = N B = ——1"
MJ e fflr Mo b e TR PR PO PO P | s s o e et L -4

Project No.: 19117045 Page 57 of 70 Report Version: R02



y
3 L L Report No.: BTL-FCCP-1-1911T045

APPENDIXF HOPPING CHANNEL SEPARATION MEASUREMENT
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Test Mode : Hopping on _1Mbps
Test Voltage DC 48V
Frequency Channel Separation 2/3 of 20dB Bandwidth
(MH2) (MH2) (MH2) Test Result
2402 1.112 0.633 Pass
2441 1.013 0.629 Pass
2480 0.997 0.632 Pass
2402 MHz 2441 MHz 2480 MHz
® e ® . @ s
il . . \ .
= o e ) =y N o 1 =l yEN W
M.Hd‘ﬂf“" M w \\“‘“‘\ N i l\ ;v' u\”«\, NI Tir A:\\) MI ¥ qu Li )
it R T i ! ! Bl 7 W
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Test Mode : Hopping on _3Mbps
Test Voltage DC 48V
Frequency Channel Separation 2/3 of 20dB Bandwidth
(MH2) (MH2) (MH2) Test Result
2402 1.005 0.856 Pass
2441 1.005 0.863 Pass
2480 1.014 0.863 Pass
2402 MHz 2441 MHz 2480 MHz
® S ® T £ S
= s Aot V] o gy = g ,v-.: ot Tl o T e S B 5 oy e Y ] Ww’\v (e
' \
Wi
b/ ]
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APPENDIX G BANDWIDTH
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Test Mode : TX Mode _1Mbps
Test Voltage DC 48V
Frequency 20dB Bandwidth 99% Occupied BW
(MHz) (MHz) (MH2) Test Result
2402 0.948 0.888 Pass
2441 0.952 0.892 Pass
2480 0.952 0.896 Pass
20 dB Bandwidth
2402 MHz 2441 MHz 2480 MHz
® @ j N & j s
Bl | ) — = e ) = P )
N [\ " ) / T
-~ of =
I ~ S w r o
\.\N “\\ ’f—" ‘E‘\ j‘/ o 1?\,’[ . PRk
99 % Occupied Bandwidth
2402 MHz 2441 MHz 2480 MHz
@ 30 uan & j I & j B
= e T . o O ) . e O )
. /‘f Py 1 o 5 ; g N
; — -~
I ~ S w r o
\W W\ ff"’ ‘E‘\ j‘/ o 1?\,’[ PRk
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Test Mode : TX Mode _3Mbps
Test Voltage DC 48V
Frequency 20dB Bandwidth 99% Occupied BW
(MH2) (MHz2) (MH2) Test Result
2402 1.288 1.176 Pass
2441 1.292 1.176 Pass
2480 1.292 1.180 Pass
20 dB Bandwidth
2402 MHz 2441 MHz 2480 MHz
L o @ N @ I
B ) — - - fh_r ) = _ )
e M »m’""\’w T M, “ﬂ”""“"w R NV
7 1 K I L
/ \ / \ / \
Lot M s |\ b \,,mJ |\ -
99 % Occupied Bandwidth
2402 MHz 2441 MHz 2480 MHz
@ R ® ® B
= A ) = i ) = A )
TV M fﬁf"\’w T M, e “ﬂ”""“"w R VN
7 ,’\? X I
/ \ / \ / \
e e, Nacai] it b L;-M“J A .
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APPENDIXH OUTPUT POWER
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Test Mode : TX Mode _1Mbps Tested Date 2019/12/14
Test Voltage |DC 48V
Frequency Conducted Power Conducted Power Max. Limit Max. Limit Test Result
(MHz) (dBm) (W) (dBm) (W)
2402 1.18 0.0013 21.00 0.1250 Pass
2441 1.08 0.0013 21.00 0.1250 Pass
2480 0.27 0.0011 21.00 0.1250 Pass
Test Mode : TX Mode _2Mbps Tested Date 2019/12/14
Test Voltage |DC 48V
Frequency Conducted Power Conducted Power Max. Limit Max. Limit Test Result
(MHz) (dBm) (W) (dBm) (W)
2402 5.39 0.0035 21.00 0.1250 Pass
2441 5.07 0.0032 21.00 0.1250 Pass
2480 3.89 0.0024 21.00 0.1250 Pass
Test Mode : TX Mode _3Mbps Tested Date 2019/12/14
Test Voltage |DC 48V
Frequency Conducted Power Conducted Power Max. Limit | Max. Limit Test Result
(MHz) (dBm) (W) (dBm) (W)
2402 5.74 0.0037 21.00 0.1250 Pass
2441 5.45 0.0035 21.00 0.1250 Pass
2480 4.25 0.0027 21.00 0.1250 Pass
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APPENDIX T  ANTENNA CONDUCTED SPURIOUS EMISSION
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Test Mode 1Mbps
Test Voltage DC 48V
2402 MHz_ Lower 2480 MHz_ Upper
® *RBW 100 kHz Marker 4 [T1 ] ® *RBW 100 kHz Marker 4 [T1 ]
*VBW 100 kHz 6.76 d *VBW 100 kHz 47.06 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 2 Ref 20 dBm *Att 30 dB SWT 10 ms 2.511000000 GHz
20 Offpet 11}4 dB Marker| 1| [T1 20 Offfet 11}4 dB Marker| 1 [T1
S} af dBm 8100 dBm
- EEE o == = 51T 5.00p o -
.
fr==+] il fr==+]
Marker| 3| [T1
""" 2[-3po000p0 GHZ 2 11.998 = =
- i
4 \’\’k J 4
Mercpoabin Ay PP I EXTE T AT R TRPY AREETT Y TR I Y WY ALLL A g i p A VT N I T WO 0 Y TN M,
Ao oL PR NWAE FUR ST " YL W S TR PR P
F1l 1
Start 2.307 GHz 10 MHz/ Stop 2.407 GHz Start 2.473 GHz 10 MHZ/ Stop 2.573 GHz
Date: 12.DEC.2019 20:07:16 Date: 12.DEC.2019 21:15:15
2402 MHz_ Hopping on mode (Lower) 2480 MHz_ Hopping on mode (Upper)
® *RBW 100 kHz Marker 4 [T1 ] ® *RBW 100 kHz Marker 4 [T1 ]
*VBW 100 kHz 45 5 dBi *VBW 100 kHz 46. ¢ dBm
Ref 20 dBm *Att 30 dB SWT 10 ms 2 Ref 20 dBm *Att 30 dB SWT 10 ms 2 31800000 GHz
20 Offpet 1114 dB Marker] [T1 20 Offfet 11t4 dB Marker| 1 [T1
84l dBm 823 dBm
Slabooon de 1 ssoooohoo cac|EM
FLo T 5. 41 — . s | FLO— w55 23T o e
Marker| 3| [T1
48} 9 m
tt R ST = s e —— 52 J11.76p Bx B WYY YT
4 4
Ea A A AR bk oA Ay A AN AN it | LWW JARVENRY SUVUTL! RRVIOR (NPT PO
F1l 1
Start 2.307 GHz 10 MHz/ Stop 2.407 GHz Start 2.473 GHz 10 MHZ/ Stop 2.573 GHz
Date: 12.DEC.2019 21:23:58 Date: 12.DEC.2019 21:24:32
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2402 MHz — 10th Harmonics
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Test Mode

3Mbps

Test Voltage

DC 48V

2402 MHz_ Lower

2480 MHz_ Upper

® *RBW 100 kHz Marker 4 ® *RBW 100 kHEz Marker 4 [T1 |
*VBW 100 kEz *VBW 100 kEz 47.13 dBm
Ref 20 dBm *Att 30 dB SWT 10 ms Ref 20 dBm “Att 30 dB SWT 10 ms 2.486200000 GHz
20 Offpet 114 oB Marker] 20 offfler 11f4 o Marker| 1 [T1
7107 dBm
= = e
P ¥ b1 7.07 o farier| 2
jvzzu) ED
Marker| 3| [T1 Marker| 3 [T
A 51L0{|fEm . 48l 64 dEm
I P 2l 5po00op o] faz > |z.ods 2[.500000h00 GAz
E EY
s\ haak Aba Lk adln s L. Kbt 4 ol Al e Mo b b A AL t .mJ Fdorans PRI TV | Lk ik 5 A b
4 + o g o iy o w7y e e Akt
-7 -
T2 T2
F1 1
_eo 80
Start 2.307 GEz 10 MHz/ Stop 2.407 GEz Start 2.473 GEz 10 MHZ/ Stop 2.573 GEz
Date: 12.DEC.2019 21:33:03 Date: 12.DEC.2019% 21:36:54

2402 MHz_ Hopping on mode (Lower)

2480 MHz_ Hopping on mode (Upper)

“RBW 100 kEz
*VBW 100 kEz

Marker 4

[T1 1
45.72 dBm

“RBW 100 kEz
*VBW 100 kHz

Marker 4

Ref 20 dBm *Att 30 dB SWT 10 ms 07200000 GHz Ref 20 dBm *Att 30 dB SWT 10 ms 2.548400000 GHz
20 Offpet 1114 dB [T1 20 Offfet 11t4 dB Marker| 1 [T1
7} 61 dBm 6}23 dBm
Lo 1 ooabal con L Y i =]
- ¥ TT 3 6.22p ap . o
T s R
VIEW] —48 VIEW] [o chm
s . I F e I
Marker| 3| [T1
47} 7¢ | aBm 37 dBm
-t >.387 000 0 3Hz - 2|.500000p00 GHz
S 2 1379k b e
so8 so8
4
lm.www AN A b A AUl ST (I (gveey oo L A B A bttt L iton i -k-wwww
- -
T2 T2
F1l 1
eo -s0
Start 2.307 GHz 10 MHZ/ Stop 2.407 GHz Start 2.473 GHz 10 MHZ/ Stop 2.573 GHz
Date: 12.DEC.2019 21:45:01 Date: 12.DEC.2019 21:45:52
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2402 MHz — 10 Harmonics
L L L L. mmm L .
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2441 MHz — 10 Harmonics
L . L L. mmE L .
] ] ]
Padsf e e M A T
) kMg FRIY RS K R |
2480 MHz — 10 Harmonics
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