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1. SUMMARY OF STANDARDS AND RESULTS

1.1.Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced below:

Test Iltem Standards Paragraph Result
Maximum Peak Output Power FCC Part 15: 15.247(b)(1) P
Bandwidth FCC Part 15: 15.215 P
Carrier Frequency Separation FCC Part 15: 15.247(a)(1) P
Number Of Hopping Channel FCC Part 15: 15.247(a)(1) P
Dwell Time FCC Part 15: 15.247(a)(1) P
Radiated Emission FCC Part 15: 15.209, FCC Part 15: 15.247(d) P
Band Edge Compliance FCC Part 15: 15.247(d) P
Power Line Conducted Emissions FCC Part 15: 15.207 P
Antenna requirement FCC Part 15: 15.203 P

Note: 1. P is an abbreviation for Pass.

2. F is an abbreviation for Fail.

3. N/Ais an abbreviation for Not Applicable.

1. Pass: The EUT complies with the essential requirements in the standard.
2. Frequency Stability: The manufacturer stated in the user's manual.

3. The conclusion of this test report is judged by actual test data without considering measurement
uncertainty.
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2. GENERAL INFORMATION

2.1.Description of Device (EUT)

Description

Model Number
Diff

Power supply

Radio Technology

Operation
frequency
Channel No.

Channel spacing

Modulation type

Antenna Type

Software version
Hardware version

Connector cable
loss

Intend use

environment

gnss receiver

IMUBox 300.
N/A

DC 5V from type-C and DC 7.4V from battery.

Bluetooth EDR/BDR

2402-2480MHz

79 Channels
1MHz

GFSK, 11/4 DQPSK, 8DPSK
PIFA antenna, Maximum Gain is 2.7dBi
(Antenna information is provided by applicant.)

V1.0
V1.0

N/A

Residential, commercial and light industrial environment
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2.2.Accessories of Device (EUT)

Accessories
Manufacturer
Model

INPUT
OUTPUT

~ O~~~ ~ ~

2.3.Tested Supporting System Details

No. Description

Manufacturer

Model

Serial Number

Certification or SDoC

1. Notebook PC

Lenovo

Thinkpad E14

2.4.Block Diagram of connection between EUT and simulators

Supportin
Syztpem ’ EUT
2.5.Test Mode Description
Tested mode, channel information
Mode Channel Frequency
(MHz)
Low :CH1 2402
GFSK- hopping off Middle: CH40 2441
High: CH79 2480
Low :CH1 2402
/4 DQPSK- hopping off Middle: CH40 2441
High: CH79 2480
Low :CH1 2402
8DPSK- hopping off Middle: CH40 2441
High: CH79 2480
GFSK-hopping on Hopping 2402-2480
/4 DQPSK —hopping on Hopping 2402-2480
8DPSK —hopping on Hopping 2402-2480
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Channel list

CH | Frequency | CH | Frequency | CH | Frequency | CH | Frequency | CH | Frequency
1 2402 18 2419 35 2436 52 2453 69 2470

2 2403 19 2420 36 2437 53 2454 70 2471

3 2404 20 2421 37 2438 54 2455 71 2472
4 2405 21 2422 38 2439 55 2456 72 2473
5 2406 22 2423 39 2440 56 2457 73 2474
6 2407 23 2424 40 2441 57 2458 74 2475
7 2408 24 2425 41 2442 58 2459 75 2476
8 2409 25 2426 42 2443 59 2460 76 2477
9 2410 26 2427 43 2444 60 2461 77 2478
10 2411 27 2428 44 2445 61 2462 78 2479
11 2412 28 2429 45 2446 62 2463 79 24380
12 2413 29 2430 46 2447 63 2464 / /

13 2414 30 2431 47 2448 64 2465 / /

14 2415 31 2432 48 2449 65 2466 / /

15 2416 32 2433 49 2450 66 2467 / /

16 2417 33 2434 50 2451 67 2468 / /

17 2418 34 2435 51 2452 68 2469 / /
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2.6.Test Conditions

ltems Required Actual
Temperature range: 15-35°C 24°C
Humidity range: 25-75% 56%

Pressure range: 86-106kPa 980kPa

2.7.Test Facility

Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao’an District, 518103,
Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 15, 2019 Certificated by IC
Registration Number: 12135A

2.8.Measurement Uncertainty

(95% confidence levels, k=2)

Item Uncertainty
Uncertainty for Power point Conducted Emissions Test 1.63dB
Uncertainty for Radiation Emission test in 3m chamber 3.5dB
(below 30MHz) '
Uncertainty for Radiation Emission test in 3m chamber 3.74dB(Polarize: V)
(30MHz to 1GHz) 3.76dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 3.77dB(Polarize: V)
(1GHz to 25GHz) 3.80dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 4.31 dB(Polarize: V)
(18GHz to 40GHz) 4.30 dB(Polarize: H)
Uncertainty for radio frequency 5.06x108GHz
Uncertainty for conducted RF Power 0.40dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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2.9.Test Equipment List

) Firmware ) Cal
Equipment Manufacture Model No. ) Serial No. Last cal.
version Interval
9*6*6 anechoic
CHENYU 9*6*6 / N/A 2022.05.17 | 3Year
chamber
Spectrum
ROHDE&SCHWARZ | FSV40-N 2.3 102137 2023.08.16 | 1Year
analyzer
Spectrum )
Agilent N9020A | A.14.16 | MY499100060 |2023.08.16| 1Year
analyzer
) 1316.3003K03-10
Receiver ROHDE&SCHWARZ ESR 2.28 SP1 2023.08.16| 1Year
2082-Wa
Receiver R&S ESCI 4.42 SP1 101165 2023.08.16 | 1Year
Bilog Antenna Schwarzbeck VULB 9168 / VULB 9168#627 |2023.08.28| 1Year
BBHA 9120
Horn Antenna SCHWARZBECK b / 2106 2023.08.19| 1Year
FMZB
Loop Antenna SCHWARZBECK 15198 / 00128 2023.08.19| 1Year
RF Cable Resenberger Cable 1 / RE1 2023.08.16| 1Year
RF Cable Resenberger Cable 2 / RE2 2023.08.16| 1Year
RF Cable Resenberger Cable 3 / CE1 2023.08.16| 1Year
Pre-amplifier HP HP8347A / 2834A00455 |2023.08.16| 1Year
Pre-amplifier Agilent 8449B / 3008A02664 |2023.08.16| 1Year
L.I.S.N.#1 Schwarzbeck NSLK8126 / 8126-466 2023.08.16| 1Year
L.I.S.N.#2 ROHDE&SCHWARZ | ENV216 / 101043 2023.08.16| 1Year
Horn Antenna SCHWARZBECK |BBHA 9170 / 00946 2023.08.19| 1Year
. LNPA 1840
Preamplifier SKET 5_0 / SK2018101801 |2023.08.16| 1 Year
Power Meter Agilent E9300A / MY41496628 |2023.08.16| 1 Year
Power Sensor DARE RPR3006W / 15100041SNO91 | 2023.08.16 | 1 Year
Temp. & Humid.
Teelong TL-HW408S / TL-20191205-01 |2023.07.25 | 1 Year
Chamber
Switching Mode
JUNKE JK12010S / 20140927-6 2023.08.16 | 1 Year
Power Supply
Adjustable
MWRFtest N/A / N/A N/A N/A
attenuator
10dB Attenuator Mini-Circuits DC-6G / N/A N/A N/A
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Software Information

Test Item Software Name Manufacturer Version
RE EZ-EMC EZ Alpha-3A1
CE EZ-EMC EZ Alpha-3A1

RF-CE MTS 8310 MW V2.0.0.0
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3. MAXIMUM PEAK OUTPUT POWER

3.1.Limit

Please refer section 15.247 & RSS-247
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 4W

3.2. Test Procedure

The transmitter output is connected to the RF Power Meter. The RF Power Meter is set
to the peak power detection.

3.3.Test Setup

EUT » Power Meter

3.4.Test Result

Condition | Mode | Frequency (MHz) | Antenna | Conducted power(dBm) | Limit (dBm) | Verdict
NVNT 1-DHA1 2402 Ant1 1.003 21 Pass
NVNT 1-DHA1 2441 Ant1 0.609 21 Pass
NVNT 1-DHA1 2480 Ant1 -0.829 21 Pass
NVNT 1-DH3 2441 Ant1 0.348 21 Pass
NVNT 1-DH5 2441 Ant1 -0.022 21 Pass
NVNT | 2-DHA1 2402 Ant1 0.388 21 Pass
NVNT | 2-DHA1 2441 Ant1 0.442 21 Pass
NVNT | 2-DHA1 2480 Ant1 -1.317 21 Pass
NVNT | 2-DH3 2441 Ant1 1.464 21 Pass
NVNT | 2-DH5 2441 Ant1 1.476 21 Pass
NVNT | 3-DH1 2402 Ant1 1.496 21 Pass
NVNT | 3-DH1 2441 Ant1 1.521 21 Pass
NVNT | 3-DH1 2480 Ant1 -0.063 21 Pass
NVNT | 3-DH3 2441 Ant1 1.549 21 Pass
NVNT | 3-DH5 2441 Ant1 1.698 21 Pass
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4. BANDWIDTH

4.1.Limit

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in RSS-GEN, FCC Section 15.247(a)(1), 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..

4.2 .Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

bandwidth of the fundamental frequency was measured by spectrum analyzer with 30kHz RBW
and 100kHz VBW. The 20dB bandwidth is defined as the total spectrum the power of which is
higher than peak power minus 20dB.

4 3. Test Result

-20dB Bandwidth

Condition | Mode Frequency Antenna | -20 dB Bandwidth | Limit-20 dB Bandwidth | Verdict
(MHz) (MHz) (MHz)
NVNT 1-DH1 2402 Ant1 1.316 / Pass
NVNT 1-DH1 2441 Ant1 1.318 / Pass
NVNT 1-DH1 2480 Ant1 1.318 / Pass
NVNT | 2-DH1 2402 Ant1 1.378 / Pass
NVNT | 2-DH1 2441 Ant1 1.376 / Pass
NVNT | 2-DH1 2480 Ant1 1.374 / Pass
NVNT | 3-DH1 2402 Ant1 1.376 / Pass
NVNT | 3-DH1 2441 Ant1 1.408 / Pass
NVNT | 3-DH1 2480 Ant1 1.412 / Pass
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-20dB Bandwidth NVNT 1-DH1 2402MHz Ant1

Spectrum | |?|
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| Type | Ref | Trc | H-value | ¥-valug | Function |
Ty 1 2.402004 GHz | -1.93 dBm | '
ICE 2.401388 GHz | -21.84 dBm |

L M3 |1 2.402704 GHz | -21.71 dBm |

k ) ] v

Span 2.0 MHz

Function Result |

-20dB Bandwidth NVNT 1-DH1 2441MHz Ant1

Spectrum | |?|

Ref Level 20.00 dém Offset 7,78 dB &« RBW 30 kHz

o Att 30dB  SWT 1ms » VBW 100 kHz Mode Sweep
SGL Count 100/100
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L M3 |1 2.441704 GHz | -22.49 dBm |

k ) ] v

Span 2.0 MHz

Function Result |
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-20dB Bandwidth NVNT 1-DH1 2480MHz Ant1

Spectrum | |?|

Ref Level 20,00 dém Offset 7.60 dB &« RBW 30 kHz
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-20dB Bandwidth NVNT 2-DH1 2402MHz Ant1

Spectrum | |?|

Ref Level 20,00 dém Offset 7.62 dB &« RBW 30 kHz

o ALt 0 de SWT 1ms & VBW 100 kHz
SGL Count 100/100
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Mode Sweep
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Ty 1 2.4022038 GHz | -6.19 dBém |
ICE 2.40134 GHz | -25.98 dBm |
I M3 1 2.402718 GHz -25,97 dBm

k ) ] v

1001 pts

Span 2.0 MHz

Function ] Function Result |
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Spectrum |

-20dB Bandwidth NVNT 2-DH1 2441MHz Ant1
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-20dB Bandwidth NVNT 2-DH1 2480MHz Ant1

Spectrum |
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Spectrum |

-20dB Bandwidth NVNT 3-DH1 2402MHz Ant1
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-20dB Bandwidth NVNT 3-DH1 2480MHz Ant1

Spectrum | |?|

Ref Level 20,00 dém Offset 7.60 dB &« RBW 30 kHz

o ALt 0 de SWT 1ms & VBW 100 kHz
SGL Count 200/200
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Occupied Channel Bandwidth

Condition | Mode | Frequency (MHz) | Antenna | 99% OBW (MHz)
NVNT | 1-DH1 2402 Ant1 1.177
NVNT | 1-DH1 2441 Ant1 1.171
NVNT | 1-DH1 2480 Ant1 1.173
NVNT | 2-DH1 2402 Ant1 1.233
NVNT | 2-DH1 2441 Ant1 1.225
NVNT | 2-DH1 2480 Ant1 1.227
NVNT | 3-DH1 2402 Ant1 1.245
NVNT | 3-DH1 2441 Ant1 1.239
NVNT | 3-DH1 2480 Ant1 1.239

OBW NVNT 1-DH1 2402MHz Ant1

Spectrum l |‘.'é,:‘|
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T1 | 1 2.40143257 GHz | -18.04 dBm | Occ Bw | 1.176823177 MHz
T2 | 1 2.40260939 GHz -18.76 dBm |
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Spectrum |
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OBW NVNT 2-DH1 2402MHz Ant1

Spectrum | |?|

Ref Level 20,00 dém Offset 7.62 dB &« RBW 30 kHz
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OBW NVNT 2-DH1 2480MHz Ant1

Spectrum | |?|
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OBW NVNT 3-DH1 2441MHz Ant1

Spectrum | |?|
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5. CARRIER FREQUENCY SEPARATION
5.1.Limit

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 mW

5.2. Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
carrier frequency was measured by spectrum analyzer with 30kHz RBW and 100kHz VBW.

5.3.Test Result

Condition | Mode | Antenna Hopping Freq1 Hopping Freqg2 HFS Limit Verdict
(MHz) (MHz) (MHz) (MHz)
NVNT 1-DHA1 Ant1 2440.832 2441.842 1.01 0.87 Pass
NVNT 2-DHA1 Ant1 2441.202 2442.208 1.006 0.918 Pass
NVNT 3-DH1 Ant1 2441.206 2442.206 1 0.941 Pass
CFS NVNT 1-DH1 2441MHz Ant1
Spectrum [@]
Ref Level 20.00 dém Offset 7.76 dB & RBW 30 kHz
Att 30dBb  SWT 1ms & VBW 100 kHz Mode Sweep
@ 1Pk Max
mM1[1] 4.13 dBm)|
2.44083200 GHz
10 dém m2[1] . ."|. 11 IH.".ln
o o ' - 2.44184200 GHz
_ | '\ ; JI'.\._,-.\_-—_. N\ b A M. ,"r\ F '~.L,/“' Wb M
.‘.’-20.,5,_, AT P -
-30 db
-40 dB
-50 dBm
-60 dB
-70 dBm
CF 2.4415 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 | 1 2.440832 GHz =413 dBm |
M2 | 1 2.441842 GHz -5.11 dBm

[
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Spectrum l
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6. NUMBER OF HOPPING CHANNEL

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

6.2. Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
number of hopping channel was measured by spectrum analyzer with 100kHz RBW and 300KHz
VBW.

6.3.Test Result

Condition | Mode | Antenna | Hopping Number | Limit | Verdict
NVNT 1-DH1 Ant1 79 15 Pass
NVNT | 2-DH1 Ant1 79 15 Pass
NVNT | 3-DH1 Ant1 79 15 Pass

Hopping No. NVNT 1-DH1 2441MHz Ant1

Spectrum I |‘:E,:‘|

Ref Level 20,00 dém Offset 7,78 d& » RBW 100 kHz

jo Al 30 dB  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max
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M1 1] 2,4017535 GHz | -0.85 dBm |
M2 |1 2.480327 GHz -3.76 dBrm |
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Spectrum l
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7. DWELL TIME

7.1.Test limit

Please refer section15.247 & RSS-247.

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5
MHz. The average time of occupancy on any frequency shall not greater than 0.4 s within period
of 0.4 sec- onds multiplied by the number of hopping channel employed.

7.2.Test Procedure
7.2.1. Place the EUT on the table and set it in transmitting mode.

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

7.2.3. Set center frequency of spectrum analyzer = operating frequency.
7.2.4. Set the spectrum analyzer as RBW=1MHz, VBW=3MHz, Span = 0Hz, Sweep = auto.

7.2.5. Repeat above procedures until all frequency measured were complete.

7.3.Test Result

Condition | Mode | Frequency | Antenna | Pulse Total Burst Period | Limit | Verdict
(MHz) Time Dwell Count Time (ms)
(ms) | Time (ms) (ms)
NVNT 1-DH1 2441 Ant1 0.434 23.436 54 31600 400 Pass
NVNT 1-DH3 2441 Ant1 1.632 71.808 44 31600 400 Pass
NVNT 1-DH5 2441 Ant1 2.833 118.986 42 31600 400 Pass
NVNT | 2-DH1 2441 Ant1 0.492 50.184 102 31600 400 Pass
NVNT | 2-DH3 2441 Ant1 1.692 71.064 42 31600 400 Pass
NVNT | 2-DH5 2441 Ant1 1.092 46.956 43 31600 400 Pass
NVNT 3-DH1 2441 Ant1 0.418 41.8 100 31600 400 Pass
NVNT 3-DH3 2441 Ant1 1.672 76.912 46 31600 400 Pass
NVNT 3-DH5 2441 Ant1 2.765 96.775 35 31600 400 Pass

Note: Total Dwell Time= Pulse Time* Burst Count
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Dwell NVNT 1-DH1 2441MHz Ant1 One Burst
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Dwell NVNT 1-DH3 2441MHz Ant1 One Burst
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Dwell NVNT 1-DH5 2441MHz Ant1 One Burst
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Dwell NVNT 2-DH1 2441MHz Ant1 One Burst
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Dwell NVNT 2-DH3 2441MHz Ant1 One Burst
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mMi_ | 1] 005 | -10.19 dBm |
DL M1 1 1.692 ms | 1.33 dB |
il

L JL J u

Dwell NVNT 2-DH3 2441MHz Ant1 Accumulated

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 3165 & VBW 3 MHz
SGL

@ 1Rm Clrw

10 dém

0 dém

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

10001 pts 3.16 s/

L JL J ﬂ

Date: 9.JUL.2024 2:33:49
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Dwell NVNT 2-DH5 2441MHz Ant1 One Burst

Spectrum | | ? |

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 10 ms & VBW 3 MHz
SGL TRG:VID
@ 1Rm Cirw
mMi[1] 19.81 dbm|
2 0.000000000 5
10 dem p1{1] 0.86 dB
@ 1.092000 ms
10-dem=4es 10606 Ham ki
-20 dBm—
-30 dBm

ARfIRrrTp e

i |

-70 dBm
CF 2.441 GHz 10001 pts 1.0 ms/
Marker |
l Type | Ref i Tre | X-value | Y-value | Function | Function Result |
M [ 1 0.0s | -13.81 dBm |
D1 Mi| 1 1.092 ms | 0.86 dB |

L ) ] v

Dwell NVNT 2-DH5 2441MHz Ant1 Accumulated

Spectrum | | ? |

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 3165 & VBW 3 MHz
SGL

@ 1Rm Clrw

10 dBém

0 dém

dBm I|

-60 dBm

-70 dBm

CF 2.441 GHz

10001 pts 3.16 s/

L 4 J ﬂ
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Dwell NVNT 3-DH1 2441MHz Ant1 One Burst

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 10 ms & VBW 3 MHz
SGL TRG: VID
@ 1Pk Clrw
Mi[1] -8.53 dBm)|
s n.o0ooooooo s
10 dBm D11] B
di 418.000 ps
ML
dBm TRG 40,900 dBm
-20 dBm
=30 dBm

ik ot e il i g

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts 1.0 ms/
Marker
l Type | Ref | Tre | X-value | ¥-valug | Function | Function Result |
i w1 | 1] 005 | -8.53 dBém |
| b1 M1 1 418.0 ps 0.22 dB

k ) ] v

Dwell NVNT 3-DH1 2441MHz Ant1 Accumulated

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 3165 & VBW 3 MHz
SGL

® 1Pk Clrw

10 dém

(I f |

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

10001 pts 3.16 s/

byl W
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Dwell NVNT 3-DH3 2441MHz Ant1 One Burst

Spectrum |

(=]

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 10 ms & VBW 3 MHz
SGL TRG: VID

@ 1Rm Clrw

M1[1]

10 dBm

pif1]

dg
deém

12.92 dBm
1.000 ps|
-2.70 dB|

1.672000 ms|

iy Lk
—-mmfﬁm -1(1.900 “aaml
-20 dBm W -

-30 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts

1.0 ms/

Marker
l Type | Ref i Tre | X-value | Y-value |

M [ 1 -1000.0 ns | -12,92 dBm |
o1 Mi 1 1.672 ms | -2.70 dB |

—

Function | Function Result |

L ) ] v

Dwell NVNT 3-DH3 2441MHz Ant1 Accumulated

Spectrum |

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 3165 & VBW 3 MHz
SGL

@ 1Rm Clrw

10 dBém

0 dém

b i il

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts

3.16s/
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Dwell NVNT 3-DH5 2441MHz Ant1 One Burst

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 10 ms & VBW 3 MHz
SGL TRG:VID
@ 1Rm Clrw

mMi[1] -7.58 dBm|
1.000 ps|
10 dém 1.
pif1] 1.20 dB
2.765000 ms|
dBm

e Ll UL
4 s |

-10 dBm

=20oEmnT TRG -19,100 dBm

-30 dBm

[ A T 1 |1|-]-|1.-|pr||| R GU ERTA

TR Ay

-60 dBm

-70 dBm

CF 2.441 GHz

Marker

l Type | Ref i Tre | X-value | Y-value |
mMi_ | 1] 1000.0 ns | -7.58 dBém |

D1 Mi| 1 2.765 ms | -1.20 dB |

L JL J u

10001 pts 1.0 ms/

Function | Function Result |

Dwell NVNT 3-DH5 2441MHz Ant1 Accumulated

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.76 dB &« RBW 1 MHz

Att 30 dB & SWT 3165 & VBW 3 MHz
SGL

@ 1Rm Clrw

10001 pts 3.16 s/

\ ﬂ
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8. RADIATED EMISSIONS

8.1.Limit

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.209, all the other emissions shall be at least 20dB below the fundamental emissions,

or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-92
420725 - 420775 73-74.6 1645.5-1646.5 93-95
6.215-6.218 74.8-752 1660-1710 10.6-12.7
6.26775 - 6.26825 108 - 121.94 1718.8-1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -145
8.291 -8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 -36.5
12.57675 - 12.57725 322-3354 3600 - 4400 )
RSS-GEN Restricted frequency band
Table 7 - Restricted frequency bandsMo!
MHz MHz GHz
0.090-0.110 149.9 - 150.05 9.0-9.2

0.495 - 0.505 156.52475 - 156.52525 9.3-9.5

2.1735-2.1905 156.7 - 156.9 10.6 -12.7
3.020 - 3.026 162.0125 - 167.17 13.25-13.4
4125-4.128 167.72 -173.2 14.47 - 14.5

417725 -417775 240 — 285 15.35-16.2
4.20725 - 4.20775 322 -335.4 17.7-214

5.677 - 5.683 399.9-410 22.01-23.12

6.215-6.218 608 - 614 23.6-24.0
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6.26775 - 6.26825 960 - 1427 31.2-31.8

6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710

8.37625 - 8.38675

1718.8 - 1722.2

8.41425 - 8.41475 2200 - 2300
12.29 - 12.293 2310 - 2390
12.51975 - 12.52025 2483.5 - 2500
12.57675 - 12.57725 2655 - 2900
13.36 - 13.41 3260 — 3267
16.42 - 16.423 3332 - 3339
16.69475 - 16.69525 3345.8 - 3358
16.80425 - 16.80475 3500 - 4400
25.5-25.67 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
748 -75.2 8025 — 8500
108 — 138

Note 1: Certain frequency bands listed in table 7 and in bands above 38.6 GHz are designated for
licence-exempt applications. These frequency bands and the requirements that apply to related devices
are set out in the 200 and 300 series of RSSs.
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15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(pVv)/m
0.009-0.490 300 2400/F(KHz) /
0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 29.5
30 ~ 88 3 100 40.0
88 ~ 216 3 150 435
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
Above 1000 3 74.0 dB(uV)/m (Peak)
54.0 dB(uV)/m (Average)

Note: The peak limit is 20 dB higher than the average limit

Table 5 — General field strength limits at frequencies above 30 MHz

Frequency (MHz) Field strength {pV/m at 3 m)

3083 100

g8 - 216 150

216 — 960 200

Above 960 500

Frequency Magnetic field strength (H-Field) (pA/m) Measurement distance (m)
g - 490 kHzNote 1 6.37/F (F in kHz) 300

490 - 1705 kHz 63.7/F (F in kHz) 30

1.705 - 30 MHz 0.03 30

Mote 1: The emission limits for the ranges 9-90 kHz and 110-490 kHz are based on measurements employing a
linear average detector.
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8.2.Block Diagram of Test setup
8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 30MHz

Distance = 3m .
Computer

’ Pre -Amplifier
EUT

[ J
«— Tum table

—— Receiver

I Ground Plane I

8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

e
(Reference Point)

Turn Table
1.5m(L)*1.0m(W)*0.8m(H) —» (Wood)

AMP H Receiver H PC System

8.2.2 In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

W W T W W W W W W T
£ A e el O D el '-.f LT ARV AR AT AR VLAY AT VAR

[

Harn Anlenna Antenna Tower

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.
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8.3.Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic
chamber.

(2) Setup EUT and simulator as shown in section 1.4 and 6.1

(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan procedure was
first performed in order to find prominent radiated emissions.

(a) Change work frequency or channel of device if practicable.

(b) Change modulation type of device if practicable.

(c) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces
highest emissions

(4) Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was
investigated

(5) For final emissions measurements at each frequency of interest, the EUT were rotated and the
antenna height was varied between 1m and 4m in order to maximize the emission. Measurements in
both horizontal and vertical polarities were made and the data was recorded. In order to find the
maximum emission, the relative positions of equipments and all of the interface cables were changed
according to ANSI C63.10:20130on Radiated Emission test.

(6) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RBW is set at 1MHz, VBW is set
at 10Hz for Average measure.

8.4. Test Result

We have scanned the 10th harmonic from 9KHz to the EUT’s highest frequency.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.
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From 30MHz to 1000MHz: Conclusion: PASS

Vertical:
BO.0  dEu¥/m
70
60
FCT Past 15 Clase B Radiation [20-1000)
50 |7
|
40 L
o
B !
10 — WMW
" 1 . 26 i
, it F ' s Lo
Mok S T e ot
10
0o
30000 40 B0 7O 30 " MHz] 300 400 500 600 70O  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBu 4B dBuVim  dBuWm dB  Detector ctm degree Comment
1 432674 887 1422 2309 4000 -1691 peak
2 1070711 884 1154 2038 4350 -2312 peak
3 147 3692 990 14.86 2476 4350 -1874 peak
4 277 6447 928 1350 2278 4600 -2322 peak
5 410.5744 10.75 16.50 27.25 46.00 -1875 peak
6 * 5753651 10.73 19.69 3042 4600 -1558 peak

Note:1. *Maximum data; x:Over limit; Lover margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal:

200 dBu¥/m

mn

&0
FCC Pail 15 Claze B Radiation [30-1 000}

: |

BWI‘WM

3 ; ok

1 3 k- Wlﬂ”
- Mlsgssdgynti . ; Ak Wi, L3

gttt !
0
nn
30.000 40 50 &0 70 oo [MHz) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv/ dB dBuVfm  dBuMim  dB  Detector  cm degree  Comment

48.5413 10.02 14.06 2408 4000 -1592 peak

112.3404 8.96 1211 2107 4350 -22.43 peak

1457758 9.83 1475 2458 4350 -1892 peak

2522986 9.52 12.82 2234 4600 -2366 peak

280.1548 12.89 1357 2646 4600 -1954 peak

| | | La] R =

* 5856103 11.97 19.94 3N 4600 -1409 peak

Mote:1. Maximum data; x:Over limit; Lover margin.
2 Measurement=Reading Level+Correct Factor; Comrect Factor=Antenna Factor+Cable Loss.

Remark: All modes have been tested, and only worst data of GFSK 2402MHz was listed in this report.
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From 1G-25GHz

Test Mode: GFSK TX Low
Polar | Antenna Amp o )
Freq |Read Level Cable Result Limit Margin
(MHz) | (@Buvim) | V)| Factor sy | 72" | aBuvim) | @Buvim) | @By | REMA
(dB/m) (dB)

4804 39.40 33.95 10.18 34.26 49.27 74 -24.73 PK
4804 34.93 33.95 10.18 34.26 44.80 54 -9.20 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 36.57 H 33.95 10.18 34.26 46.44 74 -27.56 PK
4804 30.23 H 33.95 10.18 34.26 40.10 54 -13.90 AV
7206 / / / / / / / / /
9608 / / / / / / / / /

Test Mode: GFSK TX Mid
4882 37.65 \Y, 33.93 10.2 34.29 47.49 74 -26.51 PK
4882 33.73 \Y, 33.93 10.2 34.29 43.57 54 -10.43 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 35.63 H 33.93 10.2 34.29 45.47 74 -28.53 PK
4882 31.09 H 33.93 10.2 34.29 40.93 54 -13.07 AV
7323 / / / / / / / / /
9764 / / / / / / / / /

Test Mode: GFSK TX High
4960 45.15 \Y, 33.98 10.22 34.25 55.10 74 -18.9 PK
4960 41.45 \Y, 33.98 10.22 34.25 51.40 54 -2.6 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 44.75 H 33.98 10.22 34.25 54.70 74 -19.30 PK
4960 34.75 H 33.98 10.22 34.25 44.70 54 -9.30 AV
7440 / / / / / / / / /
9920 / / / / / / / / /

Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test Mode: 11/4 DQPSK TX Low

Polar | Antenna Amp o )
Freq |Read Level Cable Result Limit Margin
(MHz) | (@Buvim) | V)| Factor sy | 72" | (aBuvim) | @Buvim) | (aB) | REMA
(dB/m) (dB)
4804 35.53 \Y 33.95 10.18 34.26 45.40 74 -28.60 PK
4804 27.33 \Y, 33.95 10.18 34.26 37.20 54 -16.80 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 39.98 H 33.95 10.18 34.26 49.85 74 -21.15 PK
4804 33.86 H 33.95 10.18 34.26 43.70 54 -10.30 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: /4 DQPSK TX Mid
4882 35.64 \Y, 33.93 10.2 34.29 45.48 74 -28.52 PK
4882 25.88 \Y, 33.93 10.2 34.29 35.72 54 -18.28 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 40.56 H 33.93 10.2 34.29 50.40 74 -23.60 PK
4882 35.57 H 33.93 10.2 34.29 45.41 54 -8.59 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: /4 DQPSK TX High
4960 45.46 \Y, 33.93 10.2 34.29 55.30 74 -18.70 PK
4960 41.66 \Y, 33.93 10.2 34.29 51.50 54 -2.5 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 38.34 H 33.93 10.2 34.29 48.32 74 -25.68 PK
4960 34.26 H 33.93 10.2 34.29 44.10 54 -9.90 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test Mode: 8DPSK TX Low

Polar | Antenna Amp o )
Freq |Read Level Cable Result Limit Margin
(MHz) | (@Buvim) | V)| Factor sy | 72" | (aBuvim) | @Buvim) | (aB) | REMA
(dB/m) (dB)
4804 36.63 \Y 33.95 10.18 34.26 46.50 74 -27.50 PK
4804 33.73 \Y, 33.95 10.18 34.26 43.60 54 -10.40 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 35.16 H 33.95 10.18 34.26 45.03 74 -28.97 PK
4804 28.73 H 33.95 10.18 34.26 38.60 54 -15.40 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: 8DPSK TX Mid
4882 44.62 \Y, 33.93 10.2 34.29 54.46 74 -19.54 PK
4882 33.32 \Y, 33.93 10.2 34.29 43.16 54 -10.84 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 42.79 H 33.93 10.2 34.29 52.63 74 -21.37 PK
4882 36.34 H 33.93 10.2 34.29 46.18 54 -7.82 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: 8DPSK TX High
4960 45.45 \Y, 33.98 10.22 34.25 55.40 74 -18.60 PK
4960 41.65 \Y, 33.98 10.22 34.25 51.60 54 -2.40 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 43.44 H 33.98 10.22 34.25 53.39 74 -20.61 PK
4960 33.85 H 33.98 10.22 34.25 43.80 54 -10.20 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with

FCC limit.
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Conducted RF Spurious Emission
Tx. Spurious NVNT 1-DH1 2402MHz Ant1 Emission

Spectrum | |=§'|

Ref Level 20.00 dBm  Offset 7.62 dB & RBW 100 kHz

Att 30dB  SWT 265 ms & VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
mMif1] -0.70 dBm)|
10 dBm 2.402070 GHz|
Mi M2{1] -33.01 dBm
0 dém 3.201988 GHz|
-10 dBm
B0 dBm D1 -17.940 dBr
-30 dBm I

-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
I M1 1 2,40207 GHz | -0.70 dBm |
M2 1 3.201988 GHz | -33.01 dBm |
M3 1 4.735484 GHz | -41.00 dBm |
M4 1 7.330426 GHz | -42,23 dBém | |
L M5 |1 9.54773 GHz | -41.13 dBm | |
it ;
L JL J a

Tx. Spurious NVNT 1-DH1 2441MHz Ant1 Emission

Spectrum | |=§'|

Ref Level 20.00 dBm  Offset 7.78 dB & RBW 100 kHz

Att 30dB  SWT 265 ms & VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
mM1f1] -0.47 dBm)|
10 dem 2.440900 GHz|
M mM2{1] -34.86 dBm
0 dém 3.254046 GHZ|
-10 dBm

= m—HC1 -18.261 dBm:

-30 dBm HA2

-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
I M1 1 2.4409 GHz | -0.47 dBm |
M2 1 3.254046 GHz | -34.86 dBm |
M3 1 4.970184 GHz | -40.86 dBm |
M4 1 7.298662 GHz | -41.12 dBm | |
L M5 |1 9.940368 GHz | -40.76 dBm | |
it ;
L JL J a
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Tx. Spurious NVNT 1-DH1 2480MHz Ant1 Emission

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.60 dB & RBW 100 kHz

Att 30dB  SWT 265 ms & VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
mMif1] -3.32 dBm)|
10-dBim 2.479720 GHz|
mM2[1] -36.03 dBm
o dBrn—r‘ln 825.865 MHZ
-10 dBm
28-dm—m01 -20.168 dBm
-36dBm

-60 dBm

-70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
I M1 1 2.47972 GHz | -3.32 dBm |
| M2 1 B25.865 MHz | -36.03 dBm |
ICE 1 4.998419 GHz | -41,14 dBm |
| M4 1 7.520128 GHz | -41,77 dBm | |
I M5/ |1 9.916545 GHz | -40.70 dBm | |

H T

L JL J a

Tx. Spurious NVNT 2-DH1 2402MHz Ant1 Emission

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.62 dB & RBW 100 kHz

Att 30dB  SWT 265 ms & VBW 300 kHz Mode Sweep
SGL Count 20/20
® 1Pk Max
mMif1] -2.58 dBm)|

10 dam 2.402070 GHz|
B M2[1] -36.29 dBm)|
3.201988 GHz|

0 dém

-10 dBm

| -0k

agm

-30 dBm

-60 dBm

-70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
I M1 1 2,40207 GHz | -2.58 dBm |
| M2 1 3.201988 GHz | -36.29 dBm |
ICE 1 4.929597 GHz | -40.98 dBm |
| M4 1 7.014551 GHz | -42.04 dBm | |
I M5/ |1 9.701256 GHz | -40.72 dBm | |

H T

L JL J a
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Tx. Spurious NVNT 2-DH1 2441MHz Ant1 Emission

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.78 dB & RBW 100 kHz

Att 30dB SWT 265 ms & VBW 300 kHz  Mode Sweep
SGL Count 20/20
@ 1Pk Max
mMif1] -3.17 dBm)|
10-dBim 2.440900 GHz
m2[1] -36.32 dBm
0 dBm—L 3.254046 GHz
-10 dBm
20.db D1 -20.730 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
I w1 1 2.4409 GHz | -3.17 dBm |
| w2 1 3.254046 GHz | -36.32 dBm |
CE) 1 4.701073 GHz | -41.06 dBm |
| M4 1 7.37719 GHz | -41,74 dBm | .
IL__MsS |1 9.842420 GHz | -38.54 dBm | |

it

L JL J a

Tx. Spurious NVNT 2-DH1 2480MHz Ant1 Emission

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.60 dB & RBW 100 kHz

Att 30de SWT 265ms & VBW 300 kHz Mode Sweep
SGL Count 20/20
® 1Pk Max
mM1f1] -5.67 dBm
10 dBm 2.480600 GHz
M2[1] -95.82 dBm
0 dBm—ts 825.865 MHz
Y
-10 dBm
| -20 dBm—p

-384Bm

-60 dBm

=70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
I w1 1 2.4806 GHz | -5.67 dBm |
| w2 1 825.865 MHz | -35.82 dBm |
CE) 1 4.774306 GHz | -41.42 dBm |
| w4l 1 7.576597 GHz | -41,78 dBm | .
M| |1 9.925368 GHz | -41.12 dBm | |

it

L JL J a
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Tx. Spurious NVNT 3-DH1 2402MHz Ant1 Emission

Spectrum | |?|
Ref Level 20.00 dBm  Offset 7.62 dB & RBW 100 kHz
Att 30dB  SWT 265 ms & VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
mM1f1] -1.24 dBm
10 dBm 2.402070 GHz|
Ml mM2{1] -34.77 dBm
0 dem 2.201988 GHz|
-10 dBm
“20dBnr=-401 -15.091 dBm
30 dBm—HH42
T M3 M4 ME
-4{) dBm x "
-60 dBm
=70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
I M1 1 2,40207 GHz | -1.24 dBm |
I M2 1 3.201988 GHz | -34,77 dBm |
I M3 1 4.754895 GHz | -41,19 dBém |
M 1 7.016315 GHz | -41,68 dBm |
L MS| |1 9.518613 GHz | 41,44 dBm |
H T
L JL J a

Tx. Spurious NVNT 3-DH1 2441MHz Ant1 Emission

Spectrum | |?|
Ref Level 20.00 dém Offset 7.78 dB & RBW 100 kHz
Att 30dE SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
mMif1] -2.95 dBm)|
10 dBm 2.440900 GHz|
M2[1] -35.26 dBm|
0 dBm—L 812.630 MHz,
-10 dBm
—odem=r01 -18.898 dbr
~30cdBm
| M B ME
-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
(Marker
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
I M1 1 2,4409 GHz | -2.95 dBm |
| M2 1 812.63 MHz | -35.26 dBém |
| M3 1 4.823717 GHz | -41.26 dBém |
| M4 1 7.1619 GHz | -41.17 dBm |
L5 1] 9.924486 GHz | -40.54 dBm |
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Tx. Spurious NVNT 3-DH1 2480MHz Ant1 Emission

Spectrum | |?|

Ref Level 20.00 dBm  Offset 7.60 dB & RBW 100 kHz

Att 30dB  SWT 265 ms & VBW 300 kHz Mode Sweep
SGL Count 30/30
@ 1Pk Max
mMif1] -2.80 dBm)|
10 dBm 2.479720 GHz|
mM2{1] -34.75 dBm
0 dém—21 825,865 MHZ,
-10 dBm
|-20-d D1 -20.659 dBm
-349dBm

-60 dBm

-70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
| M1 1 2.47972 GHz | -2.80 dBm |
| M2 1 B25.865 MHz | -34.75 dBm |
ICE 1 4.777836 GHz | -41,37 dBm |
| M4 1 7.627772 GHz | -41,53 dBm | |
I M5/ |1 9.780665 GHz | -40.13 dBm | |

H T

L JL J a
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9. BAND EDGE COMPLIANCE
9.1.Block Diagram of Test Setup

; i v = = ea p o D R v, PR A T A SO |
“"._" Fi \'-, l.'.h‘-. T _."l -.‘ I.-'lll -,'.. ; _-'H"._I‘ __." I"n. i b .-'r '-.' /! l.-"l '-_I‘ p r\"-_I‘. .'"1‘", FRY ! '-.._. I_.l" '-,_. FAY ¥ '-_"‘ 7 "-. ; O "'.' ,."Ilﬂ Y
e RE R AR WA TR T RPN RN TR N oy W
.-""_-- = _-.
- =
i I ol
e i e
= =
i i
= =
B . g
| - Harm Anlenng Antenna Tower Ll
= EUT - e -
b AE m i— s
o T
== 3 Ik
e | o
-\-T_'_-__ & ‘-:-"'
e =
iy 7 | o =
2 T I =
e Bl LA Al A o
T [ Turmitakle) PR L TR o SR S R j -
== :.-" 7 . " A ¥ . " A b Tl

Ground. Referance Plane

Test Beceiver ﬁiﬂ ET T Itanmlw'

9.2.Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands shall not

exceed the limits shown in 15.209, all the other emissions outside operation shall be at least 20dB
below the fundamental emissions, or comply with 15.209 and RSS-GEN limits.

9.3.Test Procedure
All restriction band and non- restriction band have been tested , only worse case is reported.

9.4. Test Result
PASS. (See below detailed test data)
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Test Mode: GFSK-Low Hopping-off

Leval in dBuVim

2 §38215000 G
1 838 gBpVim
v

8 2 545010000 Gz
" 30962 a8V

o5
60
0
4

4

2500 2520 2540
Frequency in MHz

207 + +
2450 2460 2430

Test Mode: GFSK-Low Hopping-on

O e i W R R T A T =

Level in dBuVim
.
&

b 2342640000 GHz
[ 41,710 Epvim

v

b 2345405000 GHz
[ 30.262 dBpVimg

2680

2300 2320 340 2380 230

Freguency in MHz

2400

Note: 1. *:Maximum data; x:Over limit; !:over margin.

2420

2840 2450

2800

Test Mode: GFSK-High Hopping-off

Level in dByvrm

2377520000 GHa
41,818 dBViIm

2372105000 GHz.
30.808 gBpVim

;30'5 0 E:ED 2380 ?3‘!(} ' H.D!I ElIED 2440 NIED
Frequency in MHz
Test Mode: GFSK-High Hopping-on
FAR + |
E 5l
> 3
g ool
§ o
g L o W T e S R B S e e ¥ e VAT B
bﬂ: 2545670000 GHz:
3 42801 eBpVim
45 T
40
35: 2530445000 OHz
] 0078 cByVimy
30
25
‘J‘ISCI E‘Iﬂﬂ 2430 2500 2620 2540 JS‘iﬂ 25‘55} EE‘OI‘I

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: /4 DQPSK-Low Hopping-off

Test Mode: 11/4 DQPSK-High Hopping-off

100y
"3
wl
BS
— ™ OC PAR [ {
-3
. o
75 ART 18 20H L
70 HB:
E 85 E oOT
3 N =
4 @ g st e e i e e e s v PG PART 38200 AVGH
5 & L
B Ml et e T e e S B 50
§ 1 § 2837104000 Gz
o 2337134000 GHz .- 41714 dByvim
o 41 451 dBglim 7
v 40
at ’
3= 2 33438000 BHz 55: 1 540485000 GHz
= 30 425 BV . 30820 gBpiim W
::t ul
20 + + 20 - t t t + + t i
2300 230 40 2380 330 2400 e Ia40 2450 2450 2480 MEQ 2500 2520 2540 2680 2580 2600
Frequency in MHz Freguency in MHz
Test Mode: /4 DQPSK-Low Hopping-on Test Mode: 11/4 DQPSK-High Hopping-on
10y 1
85
o0 100
8BS
13 ¢
BD
5 AR 3 4,
7 o
70 PAR si= P
5 E
£ ® En
& m 4
s
; B i v G AT MBI AV ¥ o0
L = § o i W e R
2336585000 GHe
42041 0BV 50 2535610000 GHz
45 7 41973 dByVim
41 Y
404
3] 3208MA0000 GHe 2534010000 GHz
316 By 31018 aBpvm¥
ks 3 W
25
"z 21m 240 23 230 2400 2420 20 2430 ‘45 2480 2420 2500 20 2540 240 2550 2800

Frequency in MHz

Note: 1. *:Maximum data; x:Over limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.

Frequency in MHz
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Test Mode: 8DPSK-Low Hopping-off

L in 0B Vim

2 323840000 GHz
41180 dEuWim

v

2326185000 GHz
30,273 dEpVimy

2320 240 2360 2380 2400 2420
Frequency in MHz

Test Mode: 8DPSK-Low Hopping-on

Larvei in aBgVim

Note: 1. *:Maximum data; x:Over limit; l:over margin.

2 330465000 GHz
41382 sByV/m

¥

2328230000 GHz
¥ 20,845 cBpVim

2440 2450

2320 2340 el 2380 2400 0
Frequency in MHz

2a40 1450

Test Mode:

8DPSK-High Hopping-off

118
00+
oot
&0
FOC FART L {
E L
; 0
&
g o7
§ B e e Ty ey |
80 2560535000 GHe
41 E70 oBuVim
v
PrLs
I‘ 2ETETRE000
n 31328 dBVIm
m} + + + + + + + + + + + + + 4
2450 2480 2480 2500 2520 2540 2580 2580 2600

Test Mode:

Lavel in diyvim
a2

Frequency in MHz

8DPSK-High Hopping-on

25740000 GH
41,009 dBuVim

v

2531930000 G-
31.07% éBpV,

20t +
2450 2400

2480 2500 2800 2340 2560 2580 2000
Frequency in MHz

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Conducted Method
GFSK Mode:

Test channel:

Lowest channel

Spectrurn | |“€'| Spectrum | |“€'|
Ref Level 20.00 d@m  Offsat 7.652 08 e RBW 100 kH: Raf Level 20.00 dBm  Offsat 7.62 08 w RBW 100 kH:
b ALL 0 d8  SWT Lms e VBW 300 kH: Mode Sweep e ALL 30 d8  SWT Lms & VBW 300 kH: Mode Sweep
SGL Count 100/100 SGL Count 1000/1000
| s [erF=
Mi[1] 0,14 b M1l
10 dBi 240705000 GHe e,
mz{1] -43.26, (D mz{1] -45.60 dim|
o dam itz o dam 240000000 Bz
! ]
s I 1
o aEm—- ¢ 1841 f RarTBm——{] 1
30 dm il 30 dm !
40 dém - — R \ 40 dém v —H’
A Mt AR TRPTEEN [RRRpPRY (0 POLRIP 1 o 1 "\,! bt . W T ST T A A e
M e L ko L e o T 50 dam
50 du 50 du
-70 diy -70 dby
Start 2,306 GHz 1001 pts Htop 2,406 GHz Start 2.306 GHz 1001 pts Htop 2,406 GHT
Marker Marker
Type | Ref | Tre | X-valus | Y-walue | Function | Function Result Il Type | Rof | Tre | X-valus | Y-walue | Function | Function Result Il
ML 1] 2.40205 GHz | -0.14 dBm ML 1] 2.40185 GHz | -2.48 dBm
Mz | 1] 2.4 GHz | -43.26 dBm | Mz | 1] 2.4 GHz | ~45.68 dBm |
M| 1 2,39 &Mz | -47.51 dBm M| 1 2,39 GHz | -45.11 dBm
M4 1/ 2.3743 GHz ~44.26 dim P 1/ 2.3412 GHz ~42. 73 dim
- -
] ] ) ] ] )
LT T Ate T 4 1]

No-hopping mode

Hopping mode

Test channel:

Highest channel

=)

Spect
Raf Level 2000 d@m  Offsat 7.60 o8 e RBW 100 kH: Raf Level 20.00 dém  Offset 7.60 d8 = RBW 100 kH:
b ALL 0 d8  SWT Lms e VBW 300 kH: Mode Sweep = AL 30 d8  SWT Lms & VBW 300 kH: Mode Sweep
SGL Count 100/100 SGL Count 1000/1000
1Pk Max 1Pk Max
Mif1] Mif1] .42 dim
10 g8 10 g8 2.477249000 GHe
m2{1] X m2{1] ~44.00 didmy
o cligr 2 ABISO000 CHE B 240350000 GHE
| fydBm:
| }‘ ”
-..-l_: i 43 g i-h
I m 1 -
-3d dbm B0 idBm
71 . -
i’ u";,hm NP ST skl ) M TPV Ty [ Py L e bpdiand T . --\u.d.1 L Akl bar s v N LT [T
50 dem = — - i - 50 dBm
50 du 50 du
70 diy -70 diy
Start 2.476 GHz 1001 pts Btop 2.576 GHz Start 2,476 GHz 1001 pts Htop 2.576 GHT
Marker Marker
Type | Ref | Tre | X¥-valus | Y-walue | Function | Function Result Il Type | Rof | Tre | X-valus | Y-walue | Function | Function Result Il
ML 1] 2.38025 GHz | -2.16 dBm | ML 1] 2.47725 GHz | “6.42 dBm
Mz | 1] 2.4835 Gz | -45.96 dBm | Mz | 1] 2.4835 Gz | ~44.50 dBm |
M| 1 2.5 GHz | -46.63 dBm M3 1 2.5 GHz | -45.64 dBm
M4 1] 2.4976 GHz ~44.08 diim M4 1] 24944 GHz ~43.57 dBm
- -
1 ] £y . 1 ] £y .
ater G s nIL. 2624 e

No-hopping mode

Hopping mode
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w/4ADQPSK Mode:

Test channel:

Lowest channel

Spectrum I

Raf Level 20.00 dBm

Spectrurmn I

Offset 7.62 d8 & RBW 100 kHr

Raf Level 20.00 dém

=)

Offset 7.62 08 = RBW 100 khz
Lms e VBW 300 kH: Mode Sweep

e AL andE SWT Lms w VBW 300 kH:  Mode Sweep e ALL nda SWT
SGL Count 100/100 SGL Count 1000/1000
Em Mas Em Max
mif1] Mi[1] 5,23 diien
10 B 10 B 2.40428000 GHe,
mz{1] 95,39 dim| mz{1] 46,01 dim|
o dBm 2 ﬁ‘”“ o dBm 240000000 iz
|' . -1 dam ‘ll ﬂ
3 | 200 dBm=—tr | |
. R . Lo
i = 1\“ dam wi ) 0. NP
! Al etk T T Y PR i o b e s, dashibak [, > -~
oAt e U AL o e % TR b gy Ay 50 dem
&0 dB &0 dB
-70 dim -70 dim
Start 2,306 GHz 1001 pts Htop 2,406 GHz Start 2.306 GHz 1001 pts Htop 2,406 GHT
Marker Marker
Type | Rat | Tre | X-valus | Y-value | Function | Frinction Result || | _Type | mot | Tee | X-valus | Y-value | Function | Frinction Result Il
M1 1] 240185 GHz | -3.04 dBm | M1 1] 240425 GHz | -5.23 dBm |
Mz 1] 2.4 Ghz | 35,35 dBm Mz 1] 2.4 Gz | ~46,01 dBm
M3 1 2,39 GHz | 47,40 dBm M3 | 2,39 &Mz | -46.76 dBm |
M4 1/ 2.3247 Gz ~43.56 dim P 1/ 2.3801 GHz -4, 04 dim
il '— il '—
L8 I ' o L8 4 ' o
i T 24 a9t

No-hopping mode

Hopping mode

Test channel:

Highest channel

Il
Raf Level 20.00 dBm

Offsat 7.60 d8 & RBW 100 kHr

Raf Level 20.00 dém

=)

Offsat 7.60 d8 & RBW 100 kHr

b ALL de  HWT Lms @ VBW 300 k4 Mode Sweep o ALL a0dE  SWT 1 ms @ VBW 300 iz Mode Sweep
SGL Count 100/100 SGL Count 1000/1000
1Pk Max 1Pk Max
mif1] Mi[1] EETET
10 dBi 248025000 GHE 10d8
mz{1] 29.35 dfm mz{1]
o ey zagasoono Gzl o e
23.331 détar
Nl A AL Ak sk o PraTTan P v M p— PO FIRESTIUEN oo o b
o Adafitabrsn warly. et [ (Pt
-50 dBy -50 dBy
-70 dim -70 dim
Gtart 2,476 GHz 1001 pts Btop 2,576 Gz | || Btart 2,476 Ghz 1001 pts Btop 2,576 GHz
Marker Marker
Type | Rat | Tre | X-valus | Y-value | Function | Frinction Result || | _Type | mot | Tee | X-valus | Y-value | Function | Frinction Result Il
ML 1] 2.38035 GHz | -3.98 dBm ML 1] 2.47775 GHz | ~7.40 dBm__
Mz | 1] 2.4835 Gz | -39.35 dBm | Mz | 1 2.4835 GHz | -45.37 dBm |
M| 1 2.5 GHz | -47.05 dém | M| 1 2.5.GHz | -45.43 dBm
M4 1/ 2.4835 GHz -39.35 dim P 1 2.4847 GHz ~42. 44 dim
- .— - .—
. I ' ’ . I ' ’

No-hopping mode

Hopping mode
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8DPSK Mode:

Test channel:

Lowest channel

o) E

Spectrum I | Spect
Raf Level 20.00 d8m  Offsat 7.62 08 w RBW 100 kHz Raf Level 20.00 dBm  Offset 7.62 08 = RBW 100 kHz
b ALL de  HWT Lms @ VBW 300 k4 Mode Sweep o ALL ande  SWT 1 ms @ VBW 300 iz Mode Sweep
SGL Count 100/100 BGL Count 1500/1500
1Pk Max Em Max
mi[i] 0. 71 didrn milx] 3,06 didrn
10 dB 2,30225000 GHz 10d8 2,5042
mz{1] 37,70, i) mz{1] :
o dBm 2 ﬂ ol B dam 2,400 I
~10 dim J T ~10 dim | ‘h
=20-tAm=—{0] -19.11% | | 20 Rt |
-30 dem — I -30 dem
- - My .- .
-0 dBm — -0 dBm ¥ ™
s R LR T s P MU o X L.!ﬂ'! ke P o i ..,.u."’q] i danl| bimsb e A hman b Harho b ubfdand
&0 dB &0 dB
-70 dim -70 dim
Start 2,306 GHz 1001 pts Htop 2,406 GHz Start 2.306 GHz 1001 pts Htop 2,406 GHT
Marker Marker
Type | Rat | Tre | X-valus | Y-value | Function | Frinction Result || | _Type | mot | Tee | X-valus | Y-value | Function | Frinction Result Il
M1 1] 2.40225 GHz | -0.73 dBm | M1 1] 240425 GHz | -3.06 dBm |
Mz 1] 2.4 Ghz | -37.70 dBm Mz 1] 2.4 Gz | ~45.47 dBm
M3 1 2,39 &Mz | -47,36 dBm | M3 | 2,39 &Mz | -44.48 dBm
M4 1] 2.363 GHz ~44. 10 diim M4 1] 2.3681 GHz ~42 62 dim
il .— il . .—
L8 I ' o L8 4 ' —
i At T 184

No-hopping mode

Hopping mode

Test channel: Highest channel
Spectrum I‘E"l Spectrum | |“€'|
Raf Level 2000 d@m  Offsat 7.60 o8 e RBW 100 kH: Raf Level 20.00 dBm  Offsat 7.60 08 w RBW 100 kH:
b ALL 0 d8  SWT Lms e VBW 300 kH: Mode Sweep = AL 30d8  SWT Lms & VBW 300 kH: Mode Sweep
SGL Count 100/100 SGL Count 2500/2500
1Pk Max 1Pk Max
mi[i] 2,80 diirn milx] 3,10 diden
10 dBi 2, 47904000 GHz 10d8 2,47705000 GHz
mz{1] 36,90 dBm| mz{1] “44.23 dPm
o din 2. AHISO000 GHE B 2. AHIZO000 GHE
737 dém’ 'LUEHIII o1 =
-30 HBm
bz s s
" 7 Bk vl 7 T
oo AR il by s, s st A Mot g et A s e i A A e | . A s L W T
50 dBm S0 dBm
50 du 50 du
-70 dim -70 dim
Start 2.476 GHz 1001 pts Btop 2.576 GHz Start 2,476 GHz 1001 pts Htop 2.576 GHT
Marker Marker
Type | Rat | Tre | X¥-valus | Y-value | Function | Frinction Result || | _Type | mot | Tee | X-valus | Y-value | Function | Frinction Result Il
ML 1] 2.47995 GHz | -2.83 dbm | ML 1 2.47705 GHz | -3.10 dBm__
Mz | 1] 2.4835 Gz | -36.98 dim | Mz | 1 2.4835 Gz | -44.23 dBm |
M| 1 2.5 GHz | -47.51 dBm | M| 1 2.5 GHz | o dBm |
M4 1] 2.4835 GHz -36.98 dim M4 1 2.489 GHz -42.61 dém
- '— - " '—
L8 I ' o L8 4 ' —

No-hopping mode

Hopping mode
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10.POWER LINE CONDUCTED EMISSIONS
10.1.Block Diagram of Test Setup

PC System Receiver EUT

I ] ] T
80cm

LISN LISN

:50Q Terminator

10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(nV) dB(nV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

10.3.Test Procedure

(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.

(2) Setup the EUT and simulator as shown in 10.1

(3) The EUT Power connected to the power mains through a power adapter and a line impedance
stabilization network (L.1.S.N1). The other peripheral devices power cord connected to the power mains
through a line impedance stabilization network (L.I.S.N2), this provided a 50-ohm coupling impedance for
the EUT (Please refer to the block diagram of the test setup and photographs). Both sides of power line
were checked for maximum conducted interference. In order to find the maximum emission, the relative
positions of equipments and all of the interface cables were changed according to ANSI C63.10 :2013on
conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.

(5) The frequency range from 150 KHz to 30MHz is checked.

10.4.Test Result

PASS. (See below detailed test data)
Note: If peak Result comply with AV limit, QP and AV Result is deemed to comply with AV limit
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Line:
o \ FCT Pait 15 CLASS B QP
_H_‘ [
5 _"‘--.__\_m‘-hh‘“_‘-_- l FIOC Pand 15 CLASS [ AV
0 f"?I ‘f‘.‘.rx &
¢ g 3
W) R
) P *Ud%{\“fl:I M[W | ﬂw%ﬂmw%wmwwwﬁ
i :'-._;:"'ulI.\,:'r:',rEIl""l'lj"*lillk.-llwll!‘_r|| r [\ I i ‘fﬁ:ﬁ\“ﬁ[f ‘td V Ry Vﬁh 4}‘ ﬂ-.,fr&ll."."ﬂ-hﬁ AN A P
- :‘.I\ !{Ejluz IUJ“'"{ ‘ [T WY TV 'K\*”'MH‘LJ; N -
l]-i[:nsn 05 [MHz] 5 30000

Reading Corect Measure- )
MNo. Mk. Freq.  Level Factor ment Limit Margin

MHz dBuv dB dBuv dBul/ dB Detectior Comment

0.1650  31.26 9.93 4119 6521 -2402  peak

" 05610 2722 9.94 3716 5500 -18.84  peak

0.9510 2250 9.94 3244 5500 -2356  peak

52199 223 10.05 3228 6000 2772  peak

1
2
3
4 15610 2313 9.89 3302 5600 -2298  peak
5
6

211920 2157 10.47 3204 6000 -2796  peak

*Maximum data  x:Overlimit l:over margin Reference Only
Note: Measurement=Reading Leve+Correc Factor.  Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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Neutral:
D dBuy
70
\ FCT Pant 15 CLASS B QP
&0
- I
& R Farl 15 CLASS B AW
= [
an r"; \f\, [
|
i JLJV'WIJ"\I ’/'&1 J'%\/"\Ja"‘ £
Ll i i VY .
. IRARNAL R AL T
{ f b b | s *
)‘Mﬂ i AN/ LA et ﬁ\
20 ¥ ] 'HI' .'[ W l.' ] III' v :.I‘.li'-‘k peoak
L7 R o, ot
o ""._. £
10 s i B PN
oo
@150 0.5 [MHz) 5 30000
Reading Correct Measure- )
Mo. Mk.  Freq.  Level Factor ment Limit Margin
MHz dBuV dB dBuV dBuV dB  Detector Commeant
1 0.1650  30.81 9.93 40.74 6521 -2447  peak
2% 05280 3073 9.95 40.68 5600 -1532  peak
3 09510 2715 9.94 37.09 5600 -1891  pesak
4 156809 27.20 9.89 37.09 5600 -1891  peak
5 22230 2712 9.89 3r.o 56.00 -1899  peak
6 27869 2672 994 3666 5600 -1934  peak
*“Maximum data  x:Over limit  l:over margin Reference Only

Note: Measurement=Reading Level+Correc Factor.

Factor=(LISN or ISMN or PLC or Current Probe)Factor+Cable

Note: All modes and channels have been tested and only the GFSK 2402MHz mode with the worst data

is listed.
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11. ANTENNA REQUIREMENTS

11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203 and RSS-GEN, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6dBi..

11.2.Result

The EUT antenna is Internal Antenna. It complies with the standard requirement.
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12. TEST SETUP PHOTO
12.1.Photo of Radiated Emission test
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12.2.Photo of Conducted Emission test
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13.PHOTOS OF EUT
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