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Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R22011701-2E01

Test Report Declare

Applicant

Formovie (Chongqing) Innovative Technology Co., Ltd.

Address

4-401, #2 Longgang Road, Guojiatuo Area, Jiangbei District,

Chongging, China

Equipment under Test

Laser Projector

LO65FGE, LO65******* (*=0-9, a-z, A-Z, - or blank, indicates for

s different market purposes)

Trade Mark WEMAX, FORMOVIE

Manufacturer Formovie (Chonggqing) Innovative Technology Co., Ltd.
Address 4-401, #2 Longgang Road, Guoijiatuo Area, Jiangbei District,

Chongging, China

Test Standard Used:

FCC Rules and Regulations Part 15.247.

Test Procedure Used:
ANSI| C63.10:2013.

We Declare:

The equipment described above is tested by Dongguan Dongdian Testing Service Co., Ltd. and
in the configuration tested the equipment complied with the standards specified above. The test
results are contained in this test report and Dongguan Dongdian Testing Service Co., Ltd. is
assumed of full responsibility for the accuracy and completeness of these tests.

After test and evaluation, our opinion is that the equipment provided for test compliance
with the requirement of the above FCC standards.

Report No.: DDT-R22011701-2E01

Date of Receipt: [Jan. 18, 2022 Date of Test:

Jan. 18, 2022 ~ Feb. 25, 2022

Prepared By:

Jimg o

&

Johnny Wang/Engineer

Damon-H/EMC Manager

Note: This report applies to above tested sample only. This report shall not be reproduced in
parts without written approval of Dongguan Dongdian Testing Service Co., Ltd.
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Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R22011701-2E01

1. Summary of Test Results

Description of Test Item Standard Results
: FCC Part 15: 15.247(b)(1)

Maximum Peak Output Power ANSI C63.10:2013 Pass

. . FCC Part 15: 15.215

0
20 dB Bandwidth and 99% Bandwidth ANSI C63.10:2013 Pass
. : FCC Part 15: 15.247(a)(1)
Carrier Frequency Separation ANSI C63.10:2013 Pass
: FCC Part 15: 15.247(a)(1)(iii)
Number of Hopping Channel ANSI C63.10:2013 Pass
. FCC Part 15: 15.247(a)(1)(iii)

LTS ANSI C63.10:2013 Pass

FCC Part 15: 15.209
Radiated Emission FCC Part 15: 15.247(d) Pass

ANSI C63.10:2013
Band Edge Compliance FCC Part 15: 15.247(d) Pass

ANSI C63.10:2013
Power Line Conducted Emissions FCC Part 15: 15.207 Pass

ANSI C63.10:2013
Antenna Requirement FCC Part 15: 15.203 Pass
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Report No.: DDT-R22011701-2E01

2. General Test Information

2.1. Description of EUT

EUT* Name

:|Laser Projector

Model Number

.|LOB5FGE, LO65******* (*=(Q-9, a-z, A-Z, - or blank, indicates for
" |different market purposes)

Difference of models

Above models are identical in schematic and structure, only the

:|Imodel name is different for different market purposes, therefore the

test performed on the model LO65FGE.

EUT Function Description

: |Please reference user manual of this device

Power Supply

:|Input: 100-240V ~ 50/60Hz 1.5A

Radio Specification

: |Bluetooth V5.0

Operation Frequency

112402 MHz - 2480 MHz

Modulation 1 |GFSK, n/4-DQPSK, 8DPSK
Data Rate |11 Mbps, 2 Mbps, 3 Mbps
Antenna Gain :11.54 dBi

Sample Type :|Series production

Serial Number (IN/A

Note: EUT is the abbreviation of equipment under test.

Channel Information

Frequenc Frequenc Frequenc
Channel (l\(}le) y Channel (I\(jIHz) y Channel (I\(jIHz) y
0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 2404 29 2431 56 2458
3 2405 30 2432 57 2459
4 2406 31 2433 58 2460
5 2407 32 2434 59 2461
6 2408 33 2435 60 2462
7 2409 34 2436 61 2463
8 2410 35 2437 62 2464
9 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
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25 2427 52 2454
26 2428 53 2455

2.2. Accessories of EUT

Ass_lstant Manufacturer Model number EM.C SN
equipment Compliance
Input: 100-240V
~50/60Hz 1.5A
Output: PD3.0:
AQXIQE')I'(I;R N/A AYG65AA-W-CH N/A 5V3A, 9V3A,
12V3A, 15V3A,
20V3.25A
65WVMax
Remote Control Formoyle N/A N/A N/A
(Chongging)
2.3. Assistant equipment used for test
Asglstant Manufacturer Model number EM.C SN
equipment Compliance
N/A N/A N/A N/A N/A

2.4. Block diagram of EUT configuration for test

AC/DC adapter .
AC main

EUT

A

Test software: Putty.exe
The test software was used to control EUT work in Continuous Tx mode, and select test channel,
wireless mode as below table.

Tested mode, channel, information
Setting Tx Frequenc
Mode Powger Channel (|\Cj|HZ) y
GFSK hopping on Tx mode 5 CHO to CH78 2402 to 2480
/4-DQPSK hopping on Tx mode 5 CHO to CH78 2402 to 2480
8DPSK hopping on Tx mode 5 CHO to CH78 2402 to 2480
5 CHO 2402
GFSK hopping off Tx mode 5 CH39 2441
5 CH78 2480
5 CHO 2402
n/4-DQPSK hopping off Tx mode 5 CH39 2441
5 CH78 2480
5 CHO 2402
8DPSK hopping off Tx mode 5 CH39 2441
5 CH78 2480
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Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R22011701-2E01

2.5. Deviations of test standard

No deviation.

2.6. Test environment conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature range: 21-25 °C
Humidity range: 40-75%
Pressure range: 86-106 kPa

2.7. Test laboratory

Dongguan Dongdian Testing Service Co., Ltd.

Add.: No. 17, Zongbu Road 2, Songshan Lake Sci&Tech, Industry Park, Dongguan City,
Guangdong Province, China, 523808.

Tel.: +86-0769-38826678, http://www.dgddt.com, Email: ddt@dgddt.com.

CNAS Accreditation No. L6451; A2LA Accreditation Number: 3870.01

FCC Designation Number: CN1182, Test Firm Registration Number: 540522

Innovation, Science and Economic Development Canada Site Registration Number: 10288A
Conformity Assessment Body identifier: CN0048

VCCI facility registration number: C-20087, T-20088, R-20123, G-20118

2.8. Measurement uncertainty

Test Item Uncertainty
Bandwidth 1.1%
0.86 dB (10 MHz < f < 3.6 GHz);
1.38 dB (3.6 GHz < f <8 GHz)
Peak Output Power (Conducted) (Power Sensor) 0.74 dB
0.74 dB (10 MHz < f < 3.6 GHz);
1.38 dB (3.6 GHz < f < 8 GHz)
6.7 x 108 (Antenna couple method)
5.5 x 108 (Conducted method)
0.86 dB (10 MHz < f < 3.6 GHz);

Peak Output Power (Conducted) (Spectrum Analyzer)

Power Spectral Density

Frequencies Stability

Conducted Spurious Emissions 1.40dB (3.6 GHz < f < 8 GHz)
1.66 dB (8 GHz <f <22 GHz)
Uncertainty for Radio Frequency (RBW < 20 kHz) 3x10°8
Temperature 0.4°C
Humidity 2%
Uncertainty for Radiation Emission Test 4.70 dB (Antenna Polarize: V)
(30 MHz - 1 GHz) 4.84 dB (Antenna Polarize: H)

4.10 dB (1 - 6 GHz)
4.40 dB (6 GHz - 18 GHz)
3.54 dB (18 GHz - 26 GHz)

Uncertainty for Radiation Emission Test
(1 GHz - 40 GHz)
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Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R22011701-2E01

4.30 dB (26 GHz - 40 GHz)
Uncertainty for Power Line Conduction Emission Test 3.32 dB (150 kHz - 30 MHz)

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.
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Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R22011701-2E01

3. Equipment Used During Test

Equipment Manufacturer [Model No. |Serial No. Last Cal. e
Interval

LIRF Connected Test (Tonscend RF Measurement System 1#)

Spectrum analyzer R&S FSU26 200071 Sep. 02, 2021 (1 Year

Uille 2 vl U R&S CMW500  |120259 Sep. 02, 2021 |1 Year

Communication tester

\éecmr S@pel Agilent E8267D US49060192  |Sep. 18, 2021 |1 Year
enerator

Vector Signal .

TG Agilent N5182A MY48180737 Jun. 01, 2021 |1 Year

RF Control Unit Tonsend JS0806-2 158060010 Jun. 01, 2021 |1 Year

Temp&Humi ZXGDJS-150

Programmable ZHIXIANG L ZX170110-A Jun. 01, 2021 (1 Year

Test Software JS Tonscend |JS1120-3 Ver.2.6.77.0518 [N/A N/A

LIRF Connected Test (Tonscend RF Measurement System 3#)

Signal analyzer R&S FSQ26 101272 Jun. 01, 2021 |1 Year

Wigghfind Radio R&S CMW500 (117491 Jun. 01, 2021 |1 Year

Communication tester

weclor Signal Agilent N5182A MY19060405  |Jun. 01, 2021 |1 Year

Generator

fee o Agilent N5182A MY48180912  |Jun. 01, 2021 |1 Year

Generator

RF Control Unit Tonsend JS0806-2 DDT-ZC01449 |Jun. 01, 2021 |1 Year

Temp&HU ZHIXIANG  [ZXCPIS190175170110.4  |aun. 01, 2021 |1 Year

Programmable L

Test Software JS Tonscend [JS1120-3 Ver.2.6.77.0518 [N/A N/A

XIRF Connected Test (Tonscend RF Measurement System 4#)

MXA Signal Analyzer |Agilent N9020A MY49100362 Sep. 02, 2021 |1 Year

Wideband Radjo R&S CMWS500 120259 Jun. 01, 2021 |1 Year

Communication tester

MXG VectggSIgnaly™ |, ijant N5182B MY59100192  |Jun. 01, 2021 |1 Year

Generator

Ml e Agilent E8267D US49060192  [Sep. 18, 2021 |1 Year

Generator

RF Control Unit Tonsend JS0806-2 2118060485 Oct. 18, 2021 |1 Year

Ve Z Al ZHIXIANG  [PXCPIS1015v170110-4  [Jun. 01, 2021 |1 Year

Programmable L

Test Software JS Tonscend [JS1120-3 Ver.2.6.88.0346 [N/A N/A

XRadiation 3#chamber

EMI Test Receiver R&S ESU 100472 Jun. 01, 2021 |1 Year

Spectrum analyzer Agilent E4447A MY50180031 Jun. 01, 2021 |1 Year

Active Loop antenna  |Schwarzbeck [FMZB-1519 |1519-038 Sep. 19, 2021 |1 Year

IS Broadband Schwarzbeck [VULB 9163 [01429 Aug. 07, 2021 |1 Year

Antenna

Double Ridged Horn g o r7heck [BBHA9120  |02108 Jul. 17,2021 |1 Year

Antenna

Sl el Schwarzbeck [BBHA 9170 [790 May 08, 2021 |1 Year

Antenna

Pre-amplifier EOM-POWE PAM-118A (18040084 Sep. 02, 2021 (1 Year
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Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R22011701-2E01

COM-POWE

Pre-amplifier R PAM-840A 461369 Mar. 15, 2021 |1 Year
Test software Audix E3 V6.1.11 N/A N/A
XPower Line Conducted Emissions Test 1#

Test Receiver R&S ESCI 100551 Sep. 02, 2021 (1 Year
LISN 1 R&S ENV216 101109 Sep. 02, 2021 |1 Year
LISN 2 R&S ESH2-75 100309 Sep. 02, 2021 |1 Year
Pulse Limiter R&S ESH3-z2 101242 Sep. 02, 2021 |1 Year
CE Cable 1 HUBSER N/A W10.01 Sep. 02, 2021 |1 Year
LISN 3 gEHWARZBE NSLK 8163 (00017 Sep. 02, 2021 |1 Year
Test software Audix E3 V 6.11111b N/A N/A
OPower Line Conducted Emissions Test 3#

Test Receiver R&S ESCI 101028 Sep. 02, 2021 |1 Year
LISN 1 R&S ENV216 101170 Sep. 02, 2021 |1 Year
Pulse Limiter R&S KH43101 g§1011801568-1 Jun. 01, 2021 |1 Year
CE Cable 2 HUBSER RG214-5 N/A Jun. 01, 2021 |1 Year
Test software Audix E3 V 6.11111b N/A N/A

Page 12 of 106




Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R22011701-2E01

4. Maximum Peak Output Power

4.1. Block diagram of test setup

EUT
r N
Control Control Tonscend RF Measurement
Port(s)
Computer
- P ~ Antenna System
s port(s) (Spectrum/SG/RF auto
Power .
o port control unit)
Supply
. J
TEMPERATURE CABINET
Table
4.2. Limits

For frequency hopping systems operating in the 2400 - 2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725 - 5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400 - 2483.5 MHz band: 0.125

watts, the e.i.r.p shall not exceed 4 W.

4.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) Measure the maximum output power of EUT by spectrum analyzer with PK detector and
RBW = 3 MHz (above 20 dB bandwidth of measured signal), VBW = 10 MHz

Note: The attenuator loss was inputted into spectrum analyzer as amplitude offset.

4.4. Testresult

Mode Antenna | Freq. (MHz) Coggyvztf?dg#g)m Limit (dBm) Verdict
ANT1 2402 5.26 21 Pass
GFSK ANT1 2441 5.12 21 Pass
ANT1 2480 4.96 21 Pass
ANT1 2402 5.25 21 Pass
n/4-DQPSK ANT1 2441 5.15 21 Pass
ANT1 2480 4.97 21 Pass
ANT1 2402 5.32 21 Pass
8DPSK ANT1 2441 5.27 21 Pass
ANT1 2480 5.04 21 Pass
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Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R22011701-2E01

4.5. Original test data

DH5 Antl 2402

Agilent Spectrum Analy

RL A 5
Center Freq 2.402000000 GHz E #Avg Type: RMS Frequency
5 G, Trig:FreeRun Avg|Held:> 1501150
IFGain:Low #Atten: 40 dB
7 MKr1 2.402 120 GHz RN
Ref Offset 12.7 dB
Ref 30.00 dBm 5.256 dBm

CenterFreq|
2402000000 GHz
|

StartFreq
2.398000000 GHz

| e
Stop Freq

Center 2.402000 GHz Span 8.000 MHz|
#R #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept S

RL 7 AC 7 :
Center Freq 2.441000000 GHz - #8vg Type: RMS Frequency
PNO: Fast Lo Trig:FreeRun Avg|Held:> 1501150

\FGainLow ~ #Atten: 40 dB

2 MKr1 2.440 936 GHZ] Auto Tune
Ref Offset12.52 dB 0 935 Chiz

Ref 30.00 dBm

CenterFreq
2441000000 GHz

StartFreq
2.437000000 GHz
| s ———
StopFreq
2.445000000 GHz
|
CFStep

Center 2.441000 GHz Span 8.000 MHz|
#R #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

DH5_Antl 2480
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Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R22011701-2E01

Agilent Spectrum Analyzer - Swept Sk

RL AF AC 0
Center Freq 2.480000000 GHz E #Avg Type: RMS TR Frequency
PNO: Fast () Trig: Free Run Avg|Hold:> 1501150

IFGain: #Atten: 40 dB

Mikr1 2.479 800 GHz|IECCALL
Ref Offset 12.66 dB
R:f 33.500 dEém 4.960 dBm

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz,

Stop Freq
2484000000 GHz

CFStep
'800.000 kHz|

Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept S

#Avg Type: RMS TRacE Frequency
. Trig:FreeRun Avg|Held:> 1501150

RL RF A
Center Freq 2.402000000 GHz
& hfw‘* #Atten: 40 dB

Auto Tune|

Ref Offset 127 dB
Ref 30.00 dBm

CenterFreq|
2402000000 GHz

StartFreq
2.398000000 GHz

Stop Freq
2405000000 GHz

CFStep
'800.000 kHz|
Auto Man

Freq Offset
0Hz

Agilent Spectrum Analyzer - Swept S
FL 3 C

Center Freq 2.441000000 GHz

#Avg Type: RMS g TRA Frequency
o, Trig:FreeRun Avg|Held:> 1501150
#Atten: 40 dB

Ref Offset 1252 dB MKr1 2.443 720 GHz

Ref 30.00 dBm 5.145 dBm

CenterFreq|
2441000000 GHz

StartFreq
2.437000000 GHz

Stop Freq
2445000000 GHz

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

2DHS5_Antl_2480
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Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R22011701-2E01

Agilent Spectrum Analyzer - Swept Sk

RL RF A
Center Freq 2.480000000 GHz E #Avg Type: RMS TR Frequency
PNO: Fast () Trig: Free Run Avg|Hold:> 1501150

IFGain: #Atten: 40 dB

Mikr1 2.479 958 GHz| AL
Ref Offset 12.66 dB
R:f 33.500 dEém 4.974 dBm

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz,

Stop Freq
2484000000 GHz

CFStep
'800.000 kHz|

Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept S

#Avg Type: RMS TRace Frequency
. Trig:FreeRun Avg|Held:> 1501150

RL RF A
Center Freq 2.402000000 GHz
& hfw‘* #Atten: 40 dB

Auto Tune|

Ref Offset 127 dB
Ref 30.00 dBm

CenterFreq|
2402000000 GHz

StartFreq
2.398000000 GHz

Stop Freq
2405000000 GHz

CFStep
'800.000 kHz|
Auto Man

Freq Offset
0Hz

Agilent Spectrum Analyzer - Swept S
FL 3 C

Center Freq 2.441000000 GHz

#Avg Type: RMS g TRA Frequency
o, Trig:FreeRun Avg|Held:> 1501150
#Atten: 40 dB

Ref Offset 1252 dB MKr1 2.44}:1 016 GHz

Ref 30.00 dBm 5.267 dBm

CenterFreq|
2441000000 GHz

StartFreq
2.437000000 GHz

Stop Freq
2445000000 GHz

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

3DH5_Antl_2480
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T ——Y

RL RF A
Center Freq 2.480000000 GHz

Ref Offset 12.66 dB
Ref 30.00 dBm

Center 2.480000 GHz

#vg Type: RMS

PNO: Fast ) Trig: Free Run Avg|Hold:> 1501150

IFGain:Low #Atten: 40 dB

Mkr1 2.479 848 GHz
5.043 dBm

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

Frequency

Auto Tune|

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz,

Stop Freq
2484000000 GHz

CFStep
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5. 20 dB Bandwidth and 99% Bandwidth

5.1. Block diagram of test setup

Same as section 4.1

5.2. Limits

Intentional radiators operating under the alternative provisions to the general emission limits, as

contained in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure

that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in

the specific rule section under which the equipment operates, is contained within the frequency

band designated in the rule section under which the equipment is operated.

5.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) The bandwidth of the fundamental frequency was measured by spectrum analyzer with 30
kHz RBW and 100 kHz VBW. The 20 dB bandwidth is defined as the total spectrum the

power of which is higher than peak power minus 20 dB.

5.4. Test result

Freq.

20 dB bandwidth

99% bandwidth

'S (MHz) Result (MHz) Result (MHz) VOl

2402 0.846 0.758 Pass

GFSK 2441 0.852 0.747 Pass
2480 0.849 0.752 Pass

2402 1.266 1.170 Pass

/4-DQPSK 2441 1.266 1.170 Pass
2480 1.263 1.165 Pass

2402 1.260 1171 Pass

8DPSK 2441 1.266 1.184 Pass
2480 1.260 1171 Pass
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5.5. Original test data
20dB bandwidth

DHS _Antl 2402

Agilent Spectrum Analyzer - Swept S

RL AE AC
Center Freq 2.402000000 GHz E #Avg Type: Frequency
BN ) Trig:Free Run Avg|Held:> 1001100

IFG ™ gatten: 40 dB

Auto Tune|

Ref Offset 132 dB
Ref 30.00 dBm

CenterFreq|
2402000000 GHz

e
StartFreq

Span 3.000 MHz
#VBW 100 KHz Sweep 3.200 ms (1001 pts)

MER MODE TRC SCL X A FUNCTION FUNCTION WIDTH FUNCTIONWALUE A

(N1 f 2401574 GHz| 16904 dBm

1 2402021 GHz 3055 dBm

|3 T 0.186 dB
4

- oo

DHS Antl 2441

Agilent Spectrum Analyzer - Swept S

RL F 0

Center Freq 2.441 E #Avg Type: Frequency
= Trig: Free Run Rvg|Hold:> 1001100

#ten: 40 dB

Auto Tune|

Ref Offset 13.02 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2442500000 GHz

Center 2.441000 GHz ‘Span 3.000 MHz| CF Step
Res BW 30 kKz #VBW 100 kHz Sweep 3.200 ms (1001 pts) 300,000 kHz
Auto Man

MKR| MODE| TRC SCL 7 FUNCTION  FUNCTION WIDTH FUNCTIONALUE &

Freq Offset
0Hz

= Toss

DHS_Antl_2480
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Mrlem Spectrum Analyzer - Swept Sh

Center Freq 2 450000000 GHz

ow | HAtten: 40 dB

Ref Offset 13.16 dB
Ref 30.00 dBm

ype: RMS
Trig: Free Run Avg[Held:> 1001100

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)

FUNCTION  FUNCTION WIDTH FUNCTION YALUE

Frequency

Auto Tune|

CenterFreq
2480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2481500000 GHz

CFStep
:300.000 kHz|

" #Arten: 40 dB

Ref Offset 132 dB
Ref 30.00 dBm

l:Avg Type: RMS g
P Trig: Free Run Avg]Hold:> 1001100

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)

_
[ T 1
[ [ T 1
[ [ T 1
[ 11
[ [ T 1
[ [ T 1
I

2505 dEm
4] 266 MH 0.154d8

FUNCTION  FUNCTION WIDTH FUNCTION YALUE
Bm

Frequency

Auto Tune|

CenterFreq|
2402000000 GHz

StartFreq
2.400500000 GHz

| e a—

Stop Freq
2403500000 GHz
| EEa——-

CF Step
300.000 kHz|
Man

Freq Offset
0Hz

Toms

Ref Offset 1302 dB
Ref 30.00 dBm

o G, Trig:FreeRun Avg|Held:>100/100
#Atten: 40 dB

2DHS5 Antl 2441

#Avg Type: RMS g

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

MKR| MODE| TRC SCL

e N

FUNCTION  FUNCTION WIDTH FUNCTIONVALLE & S

Frequency

CenterFreq|
2441000000 GHz

e
StartFreq

s

2DHS5_Antl_2480
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Mrlem Spectrum Analyzer - Swept Sh

Center Freq 2 450000000 GHz

ow | HAtten: 40 dB

Ref Offset 13.16 dB
Ref 30.00 dBm

wg Type: RMS
o Trig:Free Run Avg[Held:> 1001100

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)

Frequency

Auto Tune|

CenterFreq
2480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2481500000 GHz

CFStep
:300.000 kHz|

Offce AMkr3 1.260 MHz

Ref Offset 132 dB
Ref 30.00 dBm

l:Avg Type: RMS g
G,) Trig FreeRun Avg]Hold:> 1001100
#Atten: 40 dB

0.109 dB]

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)

3413 dEm
) 260 MH 0.109 dB

FUNCTION  FUNCTION WIDTH FUNCTIONVALLE & S

Bm

Frequency

Auto Tune|

CenterFreq|
2402000000 GHz

StartFreq
2.400500000 GHz

| e a—

Stop Freq
2403500000 GHz
| EEa——-

CF Step
300.000 kHz|
Man

Freq Offset
0Hz

Toms

=
" gatten: 40 dB

Ref Offset 1302 dB
Ref 30.00 dBm

3DH5 Antl 2441

#Avg Type: RMS g
P Trig: Free Run Avg]Hold:> 1001100

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

MER HODE TFI SEL
1

1 255 MH

e N )

]

Frequency

CenterFreq|
2441000000 GHz

e
StartFreq

s

3DH5_Antl_2480
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T ——Y

RL 7 AC 0
Center Freq 2.480000000 GHz 2 wg Type: RMS
PNO: Wide L, 17ig: Free Run AvglHeld:> 1001100
IFG. #Atte dB
Offset 1316 AMKr3 1.260 MHz]
Ref Offset 13.16 dB
Ref 30.00 dBm 0.143 dB)

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

FUNCTION  FUNCTION WIDTH FUNCTIONALUE &

Frequency

Auto Tune|

CenterFreq
2480000000 GHz

StartFreq
2.478500000 GHz

| e a—

Stop Freq
2481500000 GHz
| EEa—-

CF Step
:300.000 kHz,
Man

Freq Offset
0Hz

= Toors

99% bandwidth

DH5 Antl 2402

Agilent Spectrum Analyzer - Occupied BY
RL RF S0Q AT
Center Freq 2.402000000 GHz Center Freq: GHz
= Trig: Free Ru AvglHeld: 100100
#atten: 40 dB Radio Device:BTS
3 Mkr1 2.402024 GHz
Ref Offset 13.2 4B
Ref 30.00 dBm ) 2.9379 dBm

02:5:31 PMFeh 23, 2022
Radio Std: None

RNV

Center 2.402 GHz
Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 11.9 dBm
758.11 kHz

Transmit Freq Error 6.556 kHz OBW Power 99.00 %

x dB Bandwidth 1.043 MHz x dB -26.00 dB

B (gsms

Frequency

DH5_Antl 2441
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Agilent Spectrum Analyzer - Occupied BW

05:01:47 PMFen 23,

RL RF A
Center Freq 2.441000000 GHz
Trig: Free Run

#Atten: 40 dB

-
Radie Device: BTS

Ref Dffset 13.02 dB
Ref 30.00 dBm

Center 2.441 GHz
Res BW 30 kHz
Occupied Bandwidth
746.92 kHz
Transmit Freq Error 6.836 kHz
x dB Bandwidth

0 Radio Std: None
Avg|Hold: 100/100

#VBW 100 kHz

Total Power 11.9 dBm

OBW Power 99.00 %
1.052 MHz x dB

-26.00 dB

[ smatus

Frequency

Agilent Spectrum Analyz:

RL RF 2 C
Center Freq 2.480000000 GHz e
Trig: Free Run

=—
Low  #Atten: 40 dB

Ref Offset 13.16 dB
Ref 30.00 dBm

Center 2.48 GHz
Res BW 30 kHz
Occupied Bandwidth
1.55 kHz
Transmit Freq Error 8.945 kHz
x dB Bandwidth

00 GHz
Avg|Held: 1001100
Radio Device: BTS

2.480018 G
2.6895 dBm

#VBW 100 kHz

Total Power 11.6 dBm

OBW Power 99.00 %
1.043 MHz x dB

-26.00 dB

(5sms

DHS _Antl 2480

Frequency

RL 7

(03:05:13 PMFeb 23, 2

Center Freq 2.402000000 GHz .
WU T rig: Free Run

#Atten: 40 dB

Mkr1 2.401841 G

Ref Offset 13.2 ¢B
Ref 30.00 dBm

Center 2.402 GHz
Res BW 30 kHz

Occupied Bandwidth
1.1697 MHz

Transmit Freq Error 2.853 kHz

x dB Bandwidth

402000000 GHz

Radio Std: None
Avg[Hold: 1001100

1.3461 dBm

#/BW 100 kHz

Total Power 10.4 dBm

OBW Power 99.00 %
1.356 MHz x dB

-26.00 dB

(gsms

2DHS5_Antl 2402

Frequency

2DHS5_Antl_2441
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Agilent Spectrum Analyzer - Occupied BW
RL RF AC o 03 3, 2
Center Freq 2.441000000 GHz 0 Radio Std: None EIRenEY
w>= Trig:Free Run Avg|Held: 1001100
#Atten: 40 dB Radio Device: BTS

Ref Dffset 13.02 dB
Ref 30.00 dBm

Center 2.441 GHz
Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 9.98 dBm
1.1701 MHz

Transmit Freq Error 2.184 kHz OBW Power 99.00 %
x dB Bandwidth 1.361 MHz x dB -26.00 dB

MG [ smatus

2DH5 Antl 2480
Agilent Spectrum Analyz:

RL RF 2 C O LTO ):47
Center Freq 2.480000000 GHz . 0 GHz Radic Std: Frequency
Trig: Free Run Avg|Held: 1001100

=—
Low  #Atten: 40 dB Radio Device: BTS

Ref Offset 13.16 dB 2.480024 G
Ref 30.00 dBm

Center 2.48 GHz
Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.0 dBm
1.1648 MHz

Transmit Freq Error 6.354 kHz OBW Power 99.00 %
x dB Bandwidth 1.354 MHz x dB -26.00 dB

B (5sms

3DH5 Antl 2402

RL 3 A O |03:13:41PMFeb 23, 2
Center Freq 2.402000000 GHz 402000000 GHz Radio Std: None [y
- Trig:Free Run Avg|Held: 1001100
#Atten: 40 dB
4 Mkr1 2.402174 G
Ref Offset13.2 4B
Ref 30.00 dBm___ 2.2355 dBm

Center 2.402 GHz
Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 10.6 dBm
1.1714 MHz

Transmit Freq Error 6.601 kHz OBW Power 99.00 %

x dB Bandwidth 1.334 MHz x dB -26.00 dB

B (gsms

3DH5_Antl 2441
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Agilent Spectrum Analyzer - Occupied BW
RL [3 AL
Center Freq 2.441000000 GHz
#IFGain:Low

Ref Dffset 13.02 dB
Ref 30.00 dBm

Center 2.441 GHz
Res BW 30 kHz

Occupied Bandwidth

OUR

03:150)

-
#Atten: 40 dB

441000000 GHz

Trig: Free Run Avg|Hold: 100/100

#VBW 100 kHz

Total Power 9.

1.1836 MHz

Transmit Freq Error
x dB Bandwidth

4.314 kHz
1.356 MHz x dB

OBW Power

3, 21
Radio Std: None Frequency

Radie Device: BTS

2.440832 G

75 dBm

99.00 %

-26.00 dB

[ smatus

Agilent Spectrum Analyzer - Occupied BW
RL [3 2 AC
Center Freq 2.480000000 GHz
#IFGainLow

Ref Offset 13.16 dB
Ref 30.00 dBm

Center 2.48 GHz
Res BW 30 kHz

3DH5 Antl 2480

03:18:13 PMFel

> Trig: Free Run

0 GHz
Avg|Held: 100/100
#Atten: 40 dB

#VBW 100 kHz

Radie Std Frequency

Radio Device: BTS

2.480024 G
0.58191 dBm

Occupied Bandwidth
1.1710 MHz

9.945 kHz

Total Power

OBW Power

9.89 dBm

99.00 %

Transmit Freq Error
x dB Bandwidth

1.346 MHz x dB

-26.00 dB

(5sms
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6. Carrier Frequency Separation

6.1. Block diagram of test setup
Same as section 4.1
6.2. Limits

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, 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, provided the systems operate with an

output power no greater than 125 mWw.

6.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) The carrier frequency was measured by spectrum analyzer with 100 kHz RBW and 300 kHz
VBW.

6.4. Test result

Channel 20 dB bandwidth Limit (MHz)
Mode separation (MHz) 2/3 of 20 dB Verdict
(MHz) (worse case) bandwidth
GFSK 0.962 0.852 >0.568 Pass
n/4-DQPSK 1.000 1.266 =>0.844 Pass
8DPSK 0.998 1.266 =>0.844 Pass

6.5. Original test data

Agilent Spectrum Analyzer - Swept S

RL RF S0Q  AC
Center Freq 2.441500000 GHz

DHS_Antl Hop

PNO: Wide L, 171g

IFGain:Low

Ref Offset 1252 dB
Ref 30.00 dBm

Start 2.440500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Frequency

AMKr2 962 kHz Auto Tune

0.136 dB,

CenterFreq|
2441500000 GHz

StartFreq
2.440500000 GHz

Y

Stop Freq
2442500000 GHz

Stop 2.442500 GHz
Sweep 1.000 ms (1001 pts)
STATUS
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2DH5 Antl Hop

Agilent Spectrum Analyz:
RL

Center Freq 2.441500000 GHz - #Avg Type: RMS Frequency
BNO: Wids Ly Trig: Free Run Avg|Hold:» 1001100 e
G

#Atten: 40 dB

Ref Offset 1252 dB AMkr2 1'00_0 MHz
Ref 30.00 dBm 0.040 a8}

CenterFreq
2441500000 GHz|

StartFreq
2.440500000 GHz

|
StopFreq
2442500000 GHz,
&

CF Step
200.000 kHz
Auto Man

Freq Offset
0Hz|

Start 2.440500 GHz Stop 2.442500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

o

3DH5 Antl Hop

Agilent Spectrum Analyzer - Swept Sk

RAvg Type: RMS s Frequency
¥ Trig: Free Run AvglHold:> 1001100
#hten: 40 dB

RL RF AC
Center Freq 2.441500000 GHz
PNO:

Wide Ly
ow

" " Auto Tune|
Ref Offset 1252 dB AM hr2_9_98 kHz]
Ref 30.00 dBm -0.028 dB

CenterFreq
2441500000 GHz|

StartFreq
2.440500000 GHz

|
StopFreq
2442500000 GHz,
[

CF Step
200.000 kHz
Auto Man

Freq Offset
0Hz|

Start 2.440500 GHz Stop 2.442500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Tosmms
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7. Number of Hopping Channel

7.1. Block diagram of test setup

Same as section 4.1

7.2. Limits

Frequency hopping systems in the 2400 - 2483.5 MHz band shall use at least 15 channels.

7.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) The number of hopping channels was measured by spectrum analyzer with 100 kHz RBW
and 300 kHz VBW.

7.4. Testresult

Mode Numbesg hopping Limit Verdict
channels
GFSK 79 >15 Pass
n/4-DQPSK 79 >15 Pass
8DPSK 79 >15 Pass

7.5. Original test data

DHS_Antl Hop

Agile msm rum An alyze Sweptsl

0 |o32

Ref Offset 13.46 dB
Ref 30.00 dBm

7 Wl:Avg Type:ﬂril;lsr .

AvglHeld>11

IR

Stan 2.40000 GHz
#VBW 300 kHz

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)
STATUS

Frequency

Auto Tune|

CenterFreq|
2441750000 GHz

StartFreq
2.400000000 GHz

| e a—
Stop Freq

2DH5_Antl Hop
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Mrlem Spectrum Analyzer - Swept Sh

Center Freq 2 441750000 GHz #hvg Tvne-: RMS

PNO: Fast L, 1rig:FreeRun Avg[Hald> 11
IFGain:Low _ HAtten: 40 dB

Ref Offset 13.46 dB
Ref 30.00 dBm

f

Sian 2.40000 GHz

'\ﬁVMﬂrme,mM'rmw:«'rfvlw.'n‘ﬁ"’"nlﬁ mhﬂﬁ\.f-wlw\hVlu,”.",f‘ww,u.{nl'ﬁqw.um i

Stop 248350 GHz

#VBW 300 kHz Sweep 8.000 ms (1001 pts)

Frequency

Auto Tune|

CenterFreq
2441750000 GHz

StartFreq
2.400000000 GHz

Mrlem Spectrum Analyzer - Swept Sh

Center Freq 2 441750000 GHz S
PNO: Fast Lo Trig:FreeRun AvglHold:>1H

\FGainLow ~_ #Atten: 40 dB

Ref Offset 13.46 dB
Ref 30.00 dBm

}]'ll‘l,lll‘fl{ r,‘w 1“”,"“1 Wmhll\w]{ﬂh lbLL'l‘i'hﬁW[fLﬂl'ﬂJ !}W.lﬂwl} 'fnﬂ'l{‘{\’v

Sian 2.40000 GHz

#Avg Type: RMS g

Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

Frequency

Auto Tune|

CenterFreq|
2441750000 GHz

|

StartFreq
2400000000 GHz
| e a—
Stop Freq
2483500000 GHz
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8. Dwell Time

8.1. Block diagram of test setup

Same as section 4.1

8.2. Limits

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.

8.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s

(3) Measure the hopping number and on time of each pulse with spectrum analyzer in zero span

set, and calculate dwell time with formula Dwell time = total hops *pulse’s on time.

8.4. Testresult

Mode Dwell time (s) Pulse&;z; Lluk Total hops Limit Verdict
DH1 0.056 0.38 150 <400ms Pass
DH3 0.256 1.63 157 <400ms Pass
DH5 0.233 2.88 81 <400ms Pass
2DH1 0.059 0.38 153 <400ms Pass
2DH3 0.234 1.64 143 <400ms Pass
2DH5 0.196 2.88 68 <400ms Pass
3DH1 0.060 0.39 157 <400ms Pass
3DH3 0.250 1.64 153 <400ms Pass
3DH5 0.214 2.89 74 <400ms Pass
Note: Dwell time = total hops *pulse’s on time.
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8.5. Original test data

DH1 Antl Hop

Agilent Spectrum Analyz:
L

Frequency
PNO: Fast —>—

IFGain:Low  ¥Atten: 40 dB

Auto Tune|
Ref Offset 13.02 dB
Ref 30.00 dBm

AMKr2 376.2 ps
7.43dB

CenterFreq|
2441000000 GHz

|
StartFreq
2.441000000 GHz
| s ———
StopFreq
2.441000000 GHz
e
CFStep

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

Agilent Spectrum Analyzer - Swept S
RL RF S0Q  AC
Center Freq 2.441000000 GHz Trig
PNO: Fast - 1rig: ¥ideo
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune
Ref Offset 13.02 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz|

StartFreq
2.441000000 GHz

t
StopFreq
2441000000 GHz,

510,000 kHz

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts)]

[gsTatus
DH3_AntL_Hop
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Agilent Spectrum Analyzer - Swept Sk

RL RF A
Center Freq 2.441000000 GHz

PHO: Fast ~—»—

IFGain:Low

Ref Offset 13.02 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Agilent Spectrum Analyzer - Swept S
EL 7 c

Center Freq 2.441000000 GHz

PHO: Fast ~—»—

IFGain:Low

Ref Offset 13.02 dB
Ref 30.00 dBm

Center 2.441000000 GHz

#VBW 3.0 MHz

#VBW 3.0 MHz

Trig Delay2.000 ms _ #Avg Type: RMS Frequency

Trig: Video
#Atten: 40 dB
Auto Tune|

CenterFreq
2441000000 GHz

| E————
StartFreq
2.441000000 GHz
| e
StopFreq
2.441000000 GHz
|
CFStep

Span 0 Hz
Sweep 10.13 ms (8000 pts)

Trig Delay0.000s  MAvg Type: RMS Frequency

Trig: Video
#Atten: 40 dB
Auto Tune|

CenterFreq
2441000000 GHz

StartFreq

Span 0 Hz
Sweep 31.60 s (30000 pts]

IFG.

Ref Offset 13.02 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Frequency

#Atten: 40 dB
Auto Tune

Mkr2 2.880 ms
17.21 dB

CenterFreq
2441000000 GHz

| E————
StartFreq
2441000000 GHz

| e a—
Stop Freq
2441000000 GHz
| EEa———-

CFStep
1.000000 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)
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Mrlem Spectrum Analyzer - Swept Sh

Center Freq 2 4410000[}0 GHz TrigDelay0000s  #Avg Type: RMS
PNO: Fast ~—»— 1ng: Video
IFGain:Low  HAtten: 40 dB

Frequency

Auto Tune|

Ref Offset 13.02 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts]

Center Freq 2 441 ouuuu GHz Trig oY
PNO: Fast ~—»— 17ig: Video
IFGain:Low #Atten: 40 dB

AMKr2 383.8 us Auto Tune
6.83 dB

Ref Offset 13,02 dB

Ref 30.00 dBm
CenterFreq|

2441000000 GHz

|
StartFreq
2441000000 GHz
| e a—
Stop Freq
2441000000 GHz
| EEa———-

CFStep
1.000000 MHz

Auto Man
ol bl ek el

Freq Offset
0Hz

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

g [gsms

Mrlem Spectrum Analyz

Center Freq 2 441 ODODO GHz
PNO: Fast —>— Tﬂg Video
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune|
Ref Offset 13,02 dB
Ref 30.00 dBm
CenterFreq
2441000000 GHz

StartFreq
2.441000000 GHz

T =

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts]

2DH3_Antl Hop
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Agilent Spectrum Analyzer - Swept Sk

RL RF A
Center Freq 2.441000000 GHz

PHO: Fast ~—»—

IFGain:Low

Ref Offset 13.02 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Agilent Spectrum Analyzer - Swept S
EL 7 c

Center Freq 2.441000000 GHz

PHO: Fast ~—»—

IFGain:Low

Ref Offset 13.02 dB
Ref 30.00 dBm

Ll

Center 2.441000000 GHz

#VBW 3.0 MHz

#VBW 3.0 MHz

Trig Delay2.000 ms _ #Avg Type: RMS Frequency

Trig: Video
#Atten: 40 dB

AMKr2 1.635 ms RN
2.28 dB

CenterFreq
2441000000 GHz

| E————
StartFreq
2.441000000 GHz
| e
StopFreq
2.441000000 GHz
|
CFStep

Span 0 Hz
Sweep 10.13 ms (8000 pts)

Il

Trig Delay0.000s  MAvg Type: RMS Frequency

Trig: Video
#Atten: 40 dB
Auto Tune|

CenterFreq
2441000000 GHz

StartFreq

1l
Ly

Span 0 Hz
Sweep 31.60 s (30000 pts]

IFG.

Ref Offset 13.02 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Frequency

#Atten: 40 dB
Auto Tune

CenterFreq
2441000000 GHz

| E————
StartFreq
2441000000 GHz

| e a—
Stop Freq
2441000000 GHz
| EEa———-

CFStep
1.000000 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)
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