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TEST REPORT DECLARATION

Applicant : Shanghai Huace Navigation Technology Ltd.
Address : 599 Gaojing Road, Building D, Shanghai 201702, China
Manufacturer . Shanghai Huace Navigation Technology Ltd.
Address : 599 Gaojing Road, Building D, Shanghai 201702, China
EUT Description . Geodetic GNSS Receiver

(A) ModelNo. : 73+

(B) Trademark EHEN V

Measurement Standard Used:

FCC Rules and Regulations Part 15 Subpart C Section 15.247
ANSI C63.10:2013

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the maximum
emission levels emanating from the device. The maximum emission levels are compared to the FCC Part 15
Subpart C limits both conducted and radiated emissions. The test results are contained in this test report and
Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the accuracy and completeness
of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Reak Yang
Tested by (name + signature).............. @_'— S

Project Engineer

) Simple Guan
Approved by (name + signature).......: Project Manager

Date of iSSU€...... coeveviviriiininn: April 08, 2022
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Revision History
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VO April 08, 2022 Initial released Issue Reak Yang
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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 Item Standards Paragraph Result

FCC Part 15: 15.247(b)(1)

Maximum Peak Output Power ANSI C63.10 :2013

. FCC Part 15: 15.215
Bandwidth ANSI C63.10 :2013 P

FCC Part 15: 15.247(a)(1)

Carrier Frequency Separation ANSI C63.10 2013 P
. FCC Part 15: 15.247(a)(2)(iii)

Number Of Hopping Channel ANSI C63.10 2013 P

Dwell Time FCC Part 15: 15.247(a)(1)(iii) P

ANSI C63.10 :2013

FCC Part 15: 15.209
Radiated Emission FCC Part 15: 15.247(d) P
ANSI C63.10 :2013

FCC Part 15: 15.247(d)

Band Edge Compliance ANSI C63.10 2013

. . FCC Part 15: 15.207
Power Line Conducted Emissions ANSI C63.10 2013 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/A'is an abbreviation for Not Applicable.

4. 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 . Geodetic GNSS Receiver
Trademark : E H c N V
Model Number . 173+
DIFF. : N/A
Test Voltage : DC 7.2V from battery, DC 5V for charging
BT
Radio Technology . Bluetooth (BR+EDR)
Operation
2402-2480MHz
frequency
Channel No. 79 Channels
Modulation type . GFSK, n/4 DQPSK, 8-DPSK
Antenna Type . Internal antenna, Maximum Gain is 1.56dBi.
Software version . V10

Hardware version . V172
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2.2.Accessories of Device (EUT)

Accessoriesl AC Adapter

Manufacturer Yisheng Electronics Co., Ltd.
Model :  EA1012AVRU-050

Ratings Input: AC 100-240V, 1.0A, 50-60Hz

Output: DC 5V,2.4A

2.3.Tested Supporting System Details

No. Description | Manufacturer Model Serial Number SRl IO OF
SDOC
1. Notebook PC DELL Latitude 3490 -- SDOC
2.4.Block Diagram of connection between EUT and simulators
Supporting
System EUT
2.5.Test Mode Description
Tested mode, channel, and data rate information
Frequency
Mode Channel (MH2)
Low :CHO 2402
Middle: CH39 2441
GFSK High: CH78 2480
Hopping 2402-2480
Low :CHO 2402
Middle: CH39 2441
m'4 DQPSK High: CH78 2480
Hopping 2402-2480
Low :CHO 2402
Middle: CH39 2441
-DPSK -
8 S High: CH78 2480
Hopping 2402-2480
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2.6.Test Conditions
Items Required Actual
Temperature range: 15-35°C 24°C
Humidity range: 25-75% 56%
Pressure range: 86-106kPa 98kPa
2.7.Test Facility
Shenzhen Alpha Product Testing Co., Ltd
Building 1, No.2, Lixin Road, Fuyong Street, Bao’an District, 518103,
Shenzhen, Guangdong, China
June 21, 2018 File on Federal Communication Commission
Registration Number: 293961
Designation Number: CN1236
July 15, 2019 Certificated by IC
Registration Number: CN0085
2.8.Measurement Uncertainty
(95% confidence levels, k=2)
Item Uncertainty
Uncertainty for Power point Conducted Emissions Test 2.74dB

Uncertainty for Radiation Emission test in 3m chamber 2.13 dB(Polarize: V)

(below 30MHz) 2.57dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber 3.77dB(Polarize: V)

(30MHz to 1GHz) 3.80dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 4.16dB(Polarize: H)
(1GHz to 25GHz) 4.13dB(Polarize: V)
Uncertainty for radio frequency 5.4%10-8
Uncertainty for conducted RF Power 0.37dB
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

Equipment Manufacture Model No. Serial No. Last cal. Cal Interval
*R* 1
97676 anechoic CHENYU 9*6*6 N/A 2020.09.02 3Year
chamber
Spectrum analyzer | ROHDE&SCHWARZ | FSV40-N 102137 2021.08.25 1Year
Spectrum analyzer Agilent N9020A MY 499100060 2021.08.25 1Year
Receiver ROHDE&SCHWARZ ESR 1316'302:_3\/'?/23'10208 2021.08.25 1Year
Receiver R&S ESCI 101165 2021.08.25 1Year
Bilog Antenna Schwarzbeck VULB 9168 | VULB9168-438 2020.04.12 2Year
Horn Antenna SCHWARZBECK BBH'S 9120 BBHA 9120 D(1201) | 2020.04.12 2Year
Active Loop FMZB
Antenna SCHWARZBECK 15198 00059 2021.08.30 2Year
RF Cable Resenberger Cable 1 RE1 2021.08.25 1Year
RF Cable Resenberger Cable 2 RE2 2021.08.25 1Year
RF Cable Resenberger Cable 3 CEl 2021.08.25 1Year
Pre-amplifier HP HP8347A 2834A00455 2021.08.25 1Year
Pre-amplifier Agilent 8449B 3008A02664 2021.08.25 1Year
L.I.S.N.#1 Schwarzbeck NSLK8126 8126-466 2021.08.25 1Year
L.I.S.N.#2 ROHDE&SCHWARZ | ENV216 101043 2021.08.25 1 Year
Horn Antenna SCHWARZBECK BBHA9170 00946 2021.08.30 2 Year
Preamplifier SKET LNPAéBlSA'O' SK2018101801 2021.08.25 1 Year
Power Meter Agilent E9300A MY41496628 2021.08.25 1 Year
Power Sensor DARE RPR3006W | 15100041SNO91 2021.08.25 1 Year
Temp. & Humid. . WHTH-1000
Chamber Weihuang -40-880 100631 2021.04.21 1 Year
Switching Mode JUNKE JK120108S 20140927-6 2021.08.25 1 Year
Power Supply
10dB Attenuator Mini-Circuits N/A N/A N/A N/A
Adjustable MWRFtest N/A N/A N/A N/A
attenuator
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 Vv2.0.0.0
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3. Maximum Peak Output Power
3.1.Limit

Please refer section15.247.

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
average power detection.

3.3.Test Setup

y

EUT > Power Meter

3.4.Test Result

Condition | Mode Frequency (MHz) Conducted Power (dBm) Limit (dBm) | Verdict
NVNT 1-DH1 2402 10.499 30 Pass
NVNT 1-DH1 2441 11.721 30 Pass
NVNT 1-DH1 2480 10.284 30 Pass
NVNT 2-DH1 2402 5.744 21 Pass
NVNT 2-DH1 2441 7.505 21 Pass
NVNT 2-DH1 2480 6.593 21 Pass
NVNT 3-DH1 2402 6.165 21 Pass
NVNT 3-DH1 2441 7.133 21 Pass
NVNT 3-DH1 2480 6.384 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 8815.217 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.

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

Condition | Mode Frequency 99% OBW -20dB Limit -20 dB Verdict
(MHz) (MHz) Bandwidth Bandwidth (MHz)
(MHz)
NVNT 1-DH1 2402 0.989 1.032 / Pass
NVNT 1-DH1 2441 0.997 1.032 / Pass
NVNT 1-DH1 2480 0.995 1.032 / Pass
NVNT | 2-DH1 2402 1.171 1.214 / Pass
NVNT | 2-DH1 2441 1.175 1.216 / Pass
NVNT | 2-DH1 2480 1.171 1.212 / Pass
NVNT | 3-DH1 2402 1.119 1.154 / Pass
NVNT | 3-DH1 2441 1.111 1.17 / Pass
NVNT | 3-DH1 2480 1.103 1.146 / Pass
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OBW NVNT 1-DH1 2402MHz Antl

&

Ref Level 20.00 dém Offset 7.62 dB & RBW 30 kHz

o att 30dB SWT 623 ps @ VBW 100 kHz  Mode Auto FFT
SGL Count_100/100
(@ 1Pk Max
MI[1] 33.02 dbm|
10 dB 2.40300000 GH2|
7 -\\Mf\cvcn Bw 989.010989011 kH2|
0 dém 1 T2
] e
10 df

7
// A
-20 dBm

=

\, /

,43,5_\‘/

50 dB

60 dB

70 dby

CF 2.402 GHz

1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
w1 1 2.403 GHz | ~33.02 dém |
T1 1 2.40148452 GHz -6.48 dBm | Occ Bw 989.010289011 kHz
T2 1 2.40247353 GHz -7.00 dBm
R.2022 11:48:47

-20 dB BW NVNT 1-DH1 2402MHz Antl

&

SGL Count 100/100

Ref Level 20.00 dém Offset 7.62 dB & RBW 30 kHz
o ALt 30de SWT 63.3ps @ VBW 100 kHz Mode Auto FFT

@ 1Pk Max

10 dB

™
i 1[1]
A d

0 dBm:

M2[1]
I

10.33 dBm|
2.40198000 GHZ
9.53 dBm|
2.40146400 GHz

o v\ -\ r/ ) )

J‘J \-f\f’. !

| Te

-20 dBm ,{”

-30 dBm
-

L

T~

50 dB

60 dB

70 dby

CF 2.402 GHz

1001 pts

Span 2.0 MHz

Marker

¥-value | _Function |

Function Result |

Type | Ref | Tre | X-value |
w1 1 2.40108 GHz |
M2 1 2401464 GHz
M3 1 2,402496 GHz

10,33 dBm
-9,53 dém |
-9,29 dBm

2d.MAR.2022 11:48:56

OBW NVNT 1-DH1 2441MHz Antl

&

Ref Level 20.00 dém Offset 7.78 dB & RBW 30 kHz

11:51:51

o ALt 30dE SWT 63.3 ps » VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mMi[1] 31.35 dBm
. 2.44000000 GHZ,
j f\ /\Ol:r. Bw 997.002997003 kHz
LY
0 dBm: T+ 1 z
o A Y b ] A
T~ v v
-20 dBm '[
=30 dBm
- /
-0
J\"
-50 dB
-60 db:
7048
CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
M1 1 2.44 GHz | -31.35 dBm |
T1 1 2.44048052 GHz -5.19 dBm | Occ Bw 997.002997003 kHz
T2 1 2.44147752 GHz -5.22 dBm
~r —
W



Page 14 of 57 Report No.: A2203020-C02-R03

-20 dB BW NVNT 1-DH1 2441MHz Antl

=)

Ref Level 20.00 dém Offset 7.78 dB & RBW 30 kHz

o At 30dB  SWT 63.3ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 100/100
(@ 1Pk Max
W MI[1] 11.50 dBm
10 e8 x 2.44008000 GHZ,
7 /w2 8.22 dBm|
o dem V= 2.44046400 GHz
M2 /V\/J ['E}
10d A e A
.1 v \\
-20 dBm

o
socom | S a

Lo /

50dB
0 dB
7048
CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
L M1 1 2,44008 GHz | 11.50 dBm

M2 1 2440464 GHz -8.22 dBm |

M3 1 2.441496 GHz -8.08 dBm

24.MAR.2022 1l:

OBW NVNT 1-DH1 2480MHz Antl

&

Ref Level 20.00 dém Offset 7.60 dB & RBW 30 kHz

o ALt 30de SWT 63.3ps @ VBW 100 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 32.82 dBm)|
2.48100000 GHz|

o Y- Occ Bw 995.004995005 kHz
\ ,r/\\

0 dBm:

o

-10 di

-20 dBm:
30 dBm ¥

~40 dgn

50 dB

60 dB

70 dby

CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
w1 1 2.461 GHz | 32,82 dém |
T1 1 2.47948052 GHz -6.61 dBm | Occ Bw 995.004295005 kHz
T2 1 2.48047552 GHz -6.75 dBm
— —

4.MAR. 2022

-20 dB BW NVNT 1-DH1 2480MHz Antl
&

Ref Level 20.00 dém Offset 7.60 dB & RBW 30 kHz

lo Att 30d8 SWT  63.3ps @ VBW 100 khz  Mode Auto FFT
SGL Count 100,100
(@ 1Pk Max
MI[1] 10.05 dBm|
10.d8 o 2.47998000 GHZ
A m2[1] 9.53 dBm)|
a . y
0 dem [ /\ 2.47946400 GHZ
M 13
A0 d h Al o Iy
f 1, I/ R
] Y
-20 dBm =

ocx RN .

50dB
0 dB
7048
CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
L M1 1 2,47998 GHz | 10.05 dBm

M2 1 2472464 GHz -9.53 dBm |

M3 1 2,480496 GHz -9.60 dBm
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OBW NVNT 2-DH1 2402MHz Ant1

Ref Level 20.00 dém Offset 7.62 dB & RBW 30 kHz

o ALt 30dE SWT 63.3 ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1i[1] 41.85 dBm
10 dB 2.40300000 GH2|
Occ Bw 1.170829171 MHz
.
0 dBm: . I
T1 b
T LAV A P
-10 f \ —T
hY,
-20 dBm: l’

30 dBm Vi
/’\‘\9\”’_[ 7 \\ "

50dB
0 dB
7048
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
w1 1 2.403 GHz | 41,85 dém |
T1 1 2.40134865 GHz -6.81 dBm | Occ Bw 1,170829171 MHz
T2 1 2.40251948 GHz -10.76 dBm
— —
W
24.MRR.2022
Spectru o
Ref Level 20.00 dém Offset 7.62 dB & RBW 30 kHz
o ALt 30dE SWT 63.3 ps » VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mMi[1] +.44 dBm
. 2.40198200 GHz,
" M2[1] 15.07 dBm|
o dom <~ N 2.40132800 GHz,
104 FaY o \ /
7 ' X
-20 dBm {-
-30 dBm 7

e ]

50 de
-60 db:
7048
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
L M1 1 2.401982 GHz | 4.44 dBm
M2 1 2,401328 GHz -15.07 dBm |
M3 1 2,402542 GHz -15.17 dBm
~r —
W
s: ZU.MAR.2022 12:00:42
Spect o
Ref Level 20.00 dém Offset 7.78 dB & RBW 30 kHz
o ALt 30dE SWT 63.3 ps » VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mMi[1] 39.62 dBm
. 2.44200000 GHz|
Oce Bw 1.174825175 MHz|
o dem - = A - 7
o 2
_10d A\ / o, A

ol [~ \
-30 dBm / \\
[Sogem—i= A\

TN

-50 dB

-60 db:

7048

CF 2.441 GHz 1001 pts Span 2.0 MHz

Marker

Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |

w1 1 2.442 GHz | 30,62 dém |
T1 1 2.44034665 GHz -5.76 dBm | Occ Bw 1174825175 MHz
T2 1 2.44152148 GHz -9.32 dBm

R.2022 11:59:06
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-20 dB BW NVNT 2-DH1 2441MHz Antl

=)

Ref Level 20.00 dém
fo ALt 30 dg
SGL Count 100/100

Offset 7.78 dB & RBW 30 kHz

SWT 63.3ps & VBW 100 kHz  Mode Auto FFT

@ 1Pk Max

10 dB

M1[1]

0 dBm:

/, \Mz[ll

6.12 dBm
2.44098200 GHZ
12.78 dBm|
2.44033000 GHz

04 M

1 Jf\
o \V’/ : o ,/

-20 dBm I
-30 dBm }j

Rk /

50 dB

60 dB

70 dby

CF 2.441 GHz

1001 pts

Span 2.0 MHz

Marker

X-value | ¥-value | _Function |

Function Result |

Type | Ref | Tre |
w1 1

M2 1
M3 1

2.440982 GHz |
2,44033 GHz
2,441546 GHz

.12 dBm
-12.78 dém |
-13.73 dém

2d.MAR.2022

OBW NVNT 2-DH1 2480MHz Antl

&

Ref Level 20.00 dém
fo ALt 30 dg
SGL Count 100/100

Offset 7.60 dB @ RBW 30 kHz

SWT 63.3ps & VBW 100 kHz  Mode Auto FFT

@ 1Pk Max

10 dB

M1[1]

0 dBm:

Oce Bw

37.89 dBm
2.48100000 GHZ
1.170829171 MHz|

»al bl

-10 di

\)\VJ

A
et

-20 dBm /.
-30 dBm

. 4

b

50 dB

60 dB

70 dby

CF 2.48 GHz

1001 pts

Span 2.0 MHz

Marker

X-value | ¥-value | _Function |

Function Result |

Type | Ref | Tre |
w1 1

T1 1
T2 1

2,481 GHz |
2.47934865 GHz
2.48051948 GHz

-37.89 dém
-6,99 dBm |
-10.32 dBm

Occ Bw

1,170829171 MHz |

4.MAR. 2022

12:06:38

-20 dB BW NVNT 2-DH1 2480MHz Antl

&

Ref Level 20.00 dém
fo ALt 30 dg
SGL Count 100/100

Offset 7.60 dB @ RBW 30 kHz

SWT 63.3ps & VBW 100 kHz  Mode Auto FFT

@ 1Pk Max

10 dB

M1[1]

5.10 dBm|
2.47998000 GHZ
14.57 dBm|
2.47933000 GHz

0 dBm:

A0 d 0

T

/'\ {\Mz[ll A
‘ /

-20 dBm /
-30 dBm

o

50 dB

60 dB

70 dby

CF 2.48 GHz

1001 pts

Span 2.0 MHz

Marker

X-value | ¥-value | _Function |

Function Result |

Type | Ref | Tre |
w1 1

M2 1
M3 1

2,47998 GHz |
2,47933 GHz
2,480542 GHz

5.10 dém
-14.57 dém |
-14.58 dBm
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OBW NVNT 3-DH1 2402MHz Antl

Spect o
Ref Level 20.00 dém Offset 7.62 dB & RBW 30 kHz
o ALt 30dE SWT 63.3 ps » VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mMi[1] 41.81 dBm
. 2.40300000 GHZ,
Oce Bw 1.118881119 MHz|
0 dBm: / T 7 N —
T A £
o4 FAY P \ AvA
=7
prp
-20 dBm / F\\—‘ /
]
-30 dBm
[0 d / = 4
Sy N
-50 dB
-60 db:
7048
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
w1 1 2.403 GHz | 41,81 dém |
T1 1 2.40144456 GHz -8.83 dBm | Occ Bw 1118881119 MHz
T2 1 2.40256344 GHz -7.93 dBm
~r —
W
24.MRR.2022
Spectru o
Ref Level 20.00 dém Offset 7.62 dB & RBW 30 kHz
o ALt 30dE SWT 63.3 ps » VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mMi[1] .38 dBm|
. 2.40198200 GHz,
T M2[1] 15.50 dBm|
o dom 2.40143000 GHz,
Al —
o d ?( = (T
-20 dBm
-30 dém =
, / AN
-50 dB
-60 db:
7048
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
L M1 1 2.401982 GHz | 4.38 dBm
M2 1 2,40143 GHz -15,50 dBm |
M3 1 2,402584 GHz -15.49 dBm

OBW NVNT 3-DH1 2441MHz Antl

Spect

&

Ref Level 20.00 dém
fo ALt 30 dg
SGL Count 100/100

Offset 7.78 dB & RBW 30 kHz
SWT 63.3 ps & VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dB

mMi[1] 39.53 dBm)|

2.44200000 GHZ

0 dBm:

Al

Ocec Bw 1.110889111 MHz|

-10 di

i
FAY)

A A

-20 dBm

ey

-30 dBm

ke

50 dB

60 dB

70 dby

CF 2.441 GHz

1001 pts

Span 2.0 MHz

Marker
Type | Ref | Tre |
w1 1

X-value | ¥-value

|
-39.53 dBm

Function

| Function Result

1
1

2.44045055 GHz
2.44156144 GHz

2,442 GHz |
-7.69 dBm |
-5.85 dBm

Oce Bw 1,110889111 MHz |

R.2022
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-20 dB BW NVNT 3-DH1 2441MHz Antl

Spect

=)

Ref Level 20.00 dém
fo ALt 30 dg
SGL Count 100/100

Offset 7.78 dB & RBW 30 kHz

SWT 63.3ps & VBW 100 kHz  Mode Auto FFT

@ 1Pk Max

10 dB

I M1[1]

0 dBm:

m2[1]

Ta }

+.24 dBm|
2.44098800 GHZ
15.15 dBm)|
2.44042400 GHz

-10 di

A S s

AavA

-20 dBm

3

-30 dBm

Rt

50 dB

R

60 dB

70 dby

CF 2.441 GHz

1001 pts

Span 2.0 MHz

Marker

X-value | ¥-value |

Function

Function Result |

Type | Ref | Tre |
w1 1

M2 1
M3 1

2.440988 GHz |
2.440424 GHz
2.441594 GHz

4.24 dBm
-15.15 dém |
-15.71 dBm

24.MRR.2022 11:57:47
Spectru o
Ref Level 20.00 dém Offset 7.60 dB & RBW 30 kHz
o ALt 30dE SWT 63.3 ps » VBW 100 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mMi[1] 37.97 dBm
. 2.48100000 GHz,
Oce Bw 1.102897103 MHz|
0 dBm =
VAN . \_m/\ /\»
_10d Y / -
/ s \
-20 dBm 7
—~
-30 dBm f/ \
!
di o A
- /
-50 dB
-60 db:
7048
CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result |
M1 1 2.481 GHz | -37.97 dBm |
T1 1 2.47946054 GHz -10.20 dBm | Occ Bw 1,102897103 MHz
T2 1 2.48056344 GHz -7.67 dBm

=: 2d.MAR.2022

12:04:22

-20 dB BW NVNT 3-DH1 2480MHz Antl

Spect

&

Ref Level 20.00 dém
fo ALt 30 dg
SGL Count 100/100

Offset 7.60 dB @ RBW 30 kHz
SWT

63.3 ps & VBW 100 kHz  Mode Auto FFT

@ 1Pk Max

10 dB

M1[1]

0 dBm:

m2[1]

5.09 dBm
2.47998000 GHZ
14.40 dBm|
2.47943600 GHz

-0d b

AN A

20 cBm L

-30 dBm

g

-
50 dB

60 dB

70 dby

CF 2.48 GHz

1001 pts

Span 2.0 MHz

Marker

X-value |

¥-value | _Function |

Function Result |

Type | Ref | Tre |
w1 1

2,47998 GHz |
2,479436 GHz
2,480582 GHz

5.0 dém
-14.40 dém |
-14.31 dBm

R.2022

10d
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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 mwW

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 20kHz RBW and 62kHz VBW.

5.3.Test Result

Condition | Mode | Hopping Freql (MHz) Hopping Freq2 (MHz) | HFS (MHz) | Limit (MHz) | Verdict
NVNT 1-DH1 2441.051 2442.05 0.999 0.700 Pass
NVNT 2-DH1 2440.98 2441.982 1.002 0.857 Pass
NVNT 3-DH1 2440.982 2441.982 1 0.857
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CFS NVNT 1-DH1 2441MHz Antl

&

fo AL

Ref Level 20.00 dém
30 dB

Offset 7.78 dB & RBW 30 kHz

SWT  63.3 ps @ VBW 100 kHz  Mode Auto FFT

(@ 1Pk Max

MI[1]

10 dB

0dBm:

AN

m2[1]

79

3.55 dBm)|
2.44105100 GHz|
3.70 dBm)|
2.44205000 GHz|

V]

Lot

-20 dey

-30 dBm

-40 d

50 dB

-60 dBm

-70d

CF 2.4415 GHz

1001 pts

Span 2.0 MHz

Marker
Type | Ref | Trc |

¥-value | ¥-valua |

Function |

Function Result |

Ligh

1

2,441051 GHz |

3,55 dBm

M2

1

2.44205 GHz |

3.70 dBm

Date: 24.MAR.2022

Spect

08:10:31

[

CFS NVNT 2-DH1 2441MHz Antl

&

Ref Level 20.00 dém
fo AL 30 dB

Offset 7.78 dB & RBW 30 kHz
SWT  63.3 ps & VBW 100 kHz

Mode Auto FFT

(@ 1Pk Max

10 dB

nay

MI[1]

™ a\

m2[1]

6.41 dBm)|
2.44098000 GHz|
6.36 dBm)|

N 144199‘2\90 GHz

0dBm:

\\

J

N

-10,dBm-

-20 dey

-30 dBm

-40 d

50 dB

-60 dBm

-70d

CF 2.4415 GHz

1001 pts

Span 2.0 MHz

Marker

Type | Ref | Trc |

¥-value |

¥-valus

| Function |

Function Result |

Ligh

1

2,44098 GHz |

6.41 dBm

M2

1

2,441082 GHz |

6,36 dBm

Date: 2d4.MAR.2022 11

10d:ll

Ghw e

CFS NVNT 3-DH1 2441MHz Antl

&

Ref Level 20.00 dém
fo AL 30 dB

Offset 7.78 dB & RBW 30 kHz
SWT  63.3 ps & VBW 100 kHz

Mode Auto FFT

(@ 1Pk Max

MI[1]

10 dB

0dBm:

M

m2[1]

6.35 dBm)|
2.44098200 GHz|
6.26 dBm|
2.44198200 GHz|

T\ ol

J

o

-20 dey

[P

~J

-30 dBm

-40 d

50 dB

-60 dBm

-70d

CF 2.4415 GHz

1001 pts

Span 2.0 MHz

Marker

¥-value | ¥-valua |

Function |

Function Result |

Type | Ref | Trc |
M1 1

2,440982 GHz | 6,35 dBm

M2 1

2,441982 GHz ‘ 6.26 dBm

T

Date: 24.MAR.2022

[
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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 Hopping Number Limit Verdict
NVNT 1-DH1 79 15 Pass
NVNT 2-DH1 79 15 Pass
NVNT 3-DH1 79 15 Pass




Page 22 of 57 Report No.: A2203020-C02-R03

Hopping No. NVNT 1-DH1 2441MHz

Ref Level 20.00 dém Offset 7.78 dB @ RBW 100 kHz
fo AL 30de  SWT 948 ps @ VBW 300 kHz  Mode Auto FFT
(@ 1Pk Max

MI[1] 9.48 dBm)|

il s

0 (AL LA AR

0 ol
50 dB HJLH

-60 dBm

-70 di

Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker

Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |

M1 1 2.4017535 GHz | 9,48 dem |

| M2 1 2.48016 GHz | 10,41 dBm |

) [

Hopping No. NVNT 2-DH1 2441MHz

Ref Level 20.00 dém Offset 7.78 dB @ RBW 100 kHz
fo AL 30de  SWT 948 ps @ VBW 300 kHz  Mode Auto FFT
(@ 1Pk Max

-0.10 dBm|
2.4014195 GHz|

10 dB

-60 dBm

70 d

Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker

Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |

M1 1 2.4014195 GHz | -0,10 dém |
| m2 1 2.4804105 GHz | 5.45 dBm |
T
- X

Date: 24.MAR.2022 11:07:37

Hopping No. NVNT 3-DH1 2441MHz

Ref Level 20.00 dém Offset 7.78 dB & RBW 100 kHz

fo ALt 30dE  SWT 94,89 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
MI[1] 2.04 dBm|
2.4015030 GHz|
1ode M2[1] -1.75 dBm|

X T

Date: 24.MAR.2022 1l:44:51

-60 dBm
70 d
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker
Type | Ref | Trc | ¥-value ¥-valua | Function Function Result
M1 1 2,401503 GHz | 2,04 deém |
| m2 1 2,480494 GHz | -1.75 dém |
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7. Dwell Time
7.1.Test limit

Please refer section15.247

According to 815.247(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=1MHz, Span = 0Hz, Sweep = auto.

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

7.3.Test Result

PASS.
Condition | Mode Frequency Pulse Time | Total Dwell Time | Period Time Limit | Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT 1-DH1 2441 0.404 129.280 31600 400 Pass
NVNT 1-DH3 2441 1.659 265.440 31600 400 Pass
NVNT 1-DH5 2441 2.907 310.080 31600 400 Pass
NVNT | 2-DH1 2441 0.406 129.920 31600 400 Pass
NVNT | 2-DH3 2441 1.659 265.440 31600 400 Pass
NVNT | 2-DH5 2441 2.906 309.973 31600 400 Pass
NVNT | 3-DH1 2441 0.408 130.560 31600 400 Pass
NVNT | 3-DH3 2441 1.658 265.280 31600 400 Pass
NVNT | 3-DH5 2441 291 310.400 31600 400 Pass

Note: 1 A period time = 0.4 (s) * 79 = 31.6(s)
2 DH1 time slot = Pulse Duration * (1600/(2*79)) * A period time
DH3 time slot = Pulse Duration * (1600/(4*79)) * A period time
DHS5 time slot = Pulse Duration * (1600/(6*79)) * A period time
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Dwell NVNT 1-DH1 2441MHz

o
B v
Ref Level 20.00 dBm  Offset 7.78 dB e RBW 1 MHz
Att 30dE @ SWT  10ms @ VBW 3 MHz
SGL TRG:VID
@ 1Pk Clrw
MI[1] 1.67 dBm)|
N -28.000 ps|
10 d&m D1[1] -2.72 dB)|
sras—4RG 1,700 dBm: 404.000 ps
o
-10 dBm
-20 der
-30 dB

N”\l

60 dB
-70 dBm
CF 2.441 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
M1 1 -28.0 ps -1,87 dBm
D1 M1 1 404.0 ps -2.72 dB

=: 2d.MAR.2022 09:14:05

Dwell NVNT 1-DH3 2441MHz

Ref Level 20.00 dBm  Offset 7.78 dB e RBW 1 MHz
Att 20dE @ SWT  10ms @ VBW 3 MHz
SGL TRG:VID

@ 1Pk Clrw

T MI[1] 10.56 dBm|
N £l 0.000000000 s|
10 éBm p1[1] -1.32 dB
I a0 1.659000 ms
TaEm TRG 1,800 dBm:

-10 dBm

-20 dBi

=30 dB

60 dB

-70 dBm

CF 2.441 GHz 10001 pts

Marker

Type | Ref | Trc | ¥-value | ¥-valua | Function |
M1 1 0.05 10,56 dBm
D1 M1 1 1.659 ms -1.32 dB

1.0 ms/

Function Result |

24.MAR.2022 08

Dwell NVNT 1-DH5 2441MHz

o
< v
Ref Level 20.00 dém Offset 7.78 dB & RBW 1 MHz

Att 20dE @ SWT  10ms @ VBW 3 MHz
SGL TRG:VID
@ 1Pk Clrw

MI[1] 10.42 dBm|
o Mi 1 0.000000000 s|
10 d&m D1[1] -1.21 dB|
. 2.907000 ms|
TaEm TRG 1,800 dBm:

-10 dBm

-20 dBi

=30 dB

o

60 dB

-70 dBm

CF 2.441 GHz 10001 pts

Marker

Type | Ref | Trc | ¥-value | ¥-valua | Function |
M1 1 0.05 10,42 dBm
D1 M1 1 2.907 ms -1.21 d8

1.0 ms/

Function Result |

=: 2d.MAR.2022 0B8:25:50
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Dwell NVNT 2-DH1 2441MHz

=)

Ref Level 20.00 dBm  Offset 7.78 dB e RBW 1 MHz
Att 20dE @ SWT  10ms @ VBW 3 MHz
SGL TRG:VID
@ 1Pk Clrw

MI[1] 4.15 dBm)|
N -36.000 ps|
10 d&m D1[1] -3.29 dB)|
P 406.000 ps

m 75 2200 dom

-10 dBm

-20 dBi

=30 dB

-70 dBm
CF 2.441 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
M1 1 -36.0 ps -4,15 dBm
p1| M1 1 406.0 ps -3.29 d
- —
X
o
< v
Ref Level 20.00 dBm  Offset 7.78 dB e RBW 1 MHz
Att 30dE @ SWT  10ms @ VBW 3 MHz
SGL TRG:VID
@ 1Pk Clrw
MI[1] .52 dBm)|
N -67.000 ps|
10 d&m D1[1] -0.89 dB)|
o . . 1.659000 ms
= (RG -1.800 dsm—F
-10 dBm
-20 der
-30 dB
m t 1
60dB
-70 dBm
CF 2.441 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
M1 1 -67.0 ps -6,52 dBm
p1| M1 1 1.659 ms -0.89 d8
- —
X
1. MAR.
o
v
Ref Level 20.00 dBm  Offset 7.78 dB e RBW 1 MHz
Att 30dE @ SWT  10ms @ VBW 3 MHz
SGL TRG:VID
(@ 1Rm Clrw
MI[1] 9.40 dBm)|
N L 5§ 1.000 ps|
10 d&m ] D1[1] 0.68 dB|
- 1RG 1.600 dBm. 2.906000 ms|
-10 dBm
-20 der
-30 dB

60 dB
-70 dBm
CF 2.441 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
M1 1 1000.0 ns 9,40 dBm
D1 M1 1 2.906 ms 0.66 db
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Dwell NVNT 3-DH1 2441MHz

=)

Ref Level 20.00 dim
Att
SGL TRG:VID

Offset 7.78 dB & RBW
30 dB @ SWT

1 MHz
10 ms @ VBW 3 MHz

@ 1Pk Clrw

MI[1]
10 éBm

D1[1
N [

0 dem—r

e

0.82 dBm|
0.000000000 5|
4.95 dB
408.000 ps|

-10 dBm

-20 dBi

=30 dB

60 dB

-70 dBm

CF 2.441 GHz 10001 pts

1.0 ms/

Marker

Type | Ref | Trc | ¥-value | ¥-valua | Function |

Function Result |

0.05
408.0 ps

0,82 dBm
4.95 dg

Dwell NVNT 3-DH3 2441MHz

&

Ref Level 20.00 dim
Att
SGL TRG:VID

Offset 7.78 dB & RBW
30 dB @ SWT

1 MHz
10 ms @ VBW 3 MHz

@ 1Pk Clrw

MI[1]

D1[1]
0 dBm—r

5.36 dBm)|
-36.000 ps|
0.80 dB|
1.658000 ms|

TRG -2.200 dBrm

-10 dBm

-20 dBi

=30 dB

d

60 dB

-70 dBm

CF 2.441 GHz 10001 pts

1.0 ms/

Marker

Type | Ref | Trc | ¥-value | ¥-valua | Function |
M1 1

Function Result |

-36.0 ps
1.658 ms

-5.36 dBm

D1 M1 1 0.80 d&

4.MAR.

Dwell NVNT 3-DH5 2441MHz

&

Ref Level 20.00 dim
Att
SGL TRG:VID

Offset 7.78 dB & RBW
30 dB @ SWT

1 MHz
10 ms @ VBW 3 MHz

@ 1Pk Clrw

MI[1]
10 dem—Hj

D1[1]

0 dem:

5.86 dBm)|
0.000000000 s|
-4.60 dB|
2.910000 ms|

{TRG -2.400 dBmr

-10 dBm

-20 dBi

=30 dB

60 dB

-70 dBm

CF 2.441 GHz 10001 pts

1.0 ms/

Marker

Type | Ref | Trc | ¥-value | ¥-valua | Function |

Function Result |

0.0s
2.91 ms

5.86 dBm
-4.60 di

11:39:53
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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 4.5-5.15
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-5.46

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
417725 -4.17775 37.5-38.25 1435-1626.5 9.0-92
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 T4.8-752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 1718.8-1722.2 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291-8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.3606 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 312-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43-36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (3)
15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uVv/m dB(uV)/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 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0

74.0 dB(uV)/m (Peak

Above 1000 3 (uV)/m (Peak)
54.0 dB(uV)/m (Average)

Note 1: The peak limit is 20 dB higher than the average limit

Harmonic emissions limits comply with below 54 dBuV/m at 3m. Other emissions radiated outside
of the specified frequency bands, except for harmonics, shall be attenuated by at least 50 dB
below the level of the fundamental or comply with the radiated emissions limits specified in section
15.209(a) limit in the table below has to be followed.
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8.2.Test Procedure

The measuring distance of 3m shall be used for measurements at frequency up to 1GH and above
1GHz, The EUT was placed on a rotating 0.8 m high above ground for below 1GHz and 1.5m high
for abovelGHz testing, The table was rotated 360 degrees to determine the position of the highest
radiation.

The Test antenna shall vary between 1m and 4m, Both Horizontal and Vertical antenna are set of
make measurement.

The initial step in collecting conducted emission data is a spectrum analyzer Peak detector mode
pre-scanning the measurement frequency range. Significant Peaks are then marked. and then Qusia
Peak Detector mode premeasured

If Peak value comply with QP limit Below 1GHz.The EUT deemed to comply with QP limit. But the
Peak value and average value both need to comply with applicable limit above 1GHz.

For the actual test configuration, please see the test setup photo.

8.3.Block Diagram of Test setup

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

i/ Receiver 00 |

Below 30MHz Test Setup

EUT

Metal Full Soldered Ground Plane

Spectrum Analyzer
/Receiver ' o

Above 30MHz Test Setup
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Test Antennas«

<1lm .. 4m >

Tum Table - ez

=P

:150Cm>.1:

ANNNANNNNNNNNY
DOONNNNNNNNNNG

| Receiverv H Preamplifiers

Above 1GHz Test Setup
8.4.Test Result

Test Condition

Continual Transmitting in maximum power.

9KHz~150KHz RBW?200Hz VBW1KHz

150KHz~30MHz RBW9KHz VBW 30KHz
30MHZ~1GHz RBW120KHz VBW 300KHz

AbovelGHz RBW1MHz VBW 3MHz

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: 1.The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

2.0nly show the test data of the worst Channel in this report.
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From 30MHz to 1000MHz: Conclusion: PASS
EUT Description Geodetic GNSS Receiver Model No. i73+
Temperature 24°C Humidity 56%
Pol Vertical Test date 2022.03.10
Test Voltage DC 5V From USB Port Test mode GFSK (2441MHz)

80.0 dBuY{m

70

60

FCC Part15Class B Radiation

50

40

30 M

" WN

10

0.0

30,000 40 50 60 70 80 (MHz) 300 400 500 600 700 1000.000
No. MK. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuYy dB dBuVim dBuVim dB Detector om degree  Comment

1 30.0702 13.03 13.52 26.55 4000 -1345 peak

2 * 526306 17.45 13.78 3123 4000 -877 peak

3 56.9979 16.59 13.41 30.00 4000 -10.00 peak

4 100.8278 17.83 10.93 28.76 4350 -1474 peak

5 140.8679 1.9 14.38 26.29 4350 -17.21 peak

6 236.1198 13.29 12.46 2575 4600 -2025 peak

| Pol | Horizontal

80.0 dBuY/m

70

60

50

30

e o
20 b

FCC Part15Class B Radiation

10 '—I

10

0.0

30.000 40 50 60 70 80 (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 dBuVim dBuv/m dB Detector om degree  Comment

1 * 425552 10.19 14.28 2447 4000 -15.53 peak

2 57.6007 10.40 13.41 23.81 40.00 -16.19 peak

3 93.8781 14.81 10.36 2517 4350 -18.33 peak

4 132.7160 13.82 13.79 2761 4350 -1589 peak

5 238.8959 1243 12.52 2495 4600 -21.05 peak

6 536.1458 10.55 18.96 29.51 46.00 -16.49 peak

“Maximum data  x:Overlimit !:over margin

Note: Measurement=Reading Level+Correc Factor.

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

Remark: All modes have been tested, and only worst data of GFSK (2441MHz) was listed in this report.
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Report No.: A2203020-C02-R03

From 1G-25GHz

Test Mode: GFSK TX Low

FCC limit.

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

Freq I_R;\TSI (F;_(I) /I\ir) Al\:n;(t:etr; r;a Cable FAa (r:rt](Sr Result Limit | Margin Remark
(MHz) (dBuV/m) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuVv/m)| (dB)
4804 43.73 V 33.95 10.18 34.26 53.60 74 -20.40 PK
4804 35.04 V 33.95 10.18 34.26 4491 54 -9.09 AV
7206 / / / / / / / /
9608 / / / / / / / /
4804 42.83 H 33.95 10.18 34.26 52.70 74 -21.30 PK
4804 35.58 H 33.95 10.18 34.26 45.45 54 -8.55 AV
7206 / / / / / / / /
9608 / / / / / / / /
Test Mode: GFSK TX Mid
4882 45.47 V 33.93 10.2 34.29 55.31 74 -18.69 PK
4882 35.79 V 33.93 10.2 34.29 45.63 54 -8.37 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 44.94 H 33.93 10.2 34.29 54.78 74 -19.22 PK
4882 33.22 H 33.93 10.2 34.29 43.06 54 -10.94 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: GFSK TX High
4960 44.08 V 33.98 10.22 34.25 54.03 74 -19.97 PK
4960 35.05 V 33.98 10.22 34.25 45.00 54 -9.00 AV
7440 / / / / / / / / /
9920 / / / / / / / /
4960 | 47.11 H 33.98 10.22 34.25 57.06 74 -16.94 PK
4960 | 36.58 H 33.98 10.22 34.25 46.53 54 -7.47 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:
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Report No.: A2203020-C02-R03

From 1G-25GHz

Test Mode: /4 DQPSK TX Low
Freq I_R;\TSI (F;_(I) /I\ir) Al\:n;(t:etr; r;a Cable FAa (r:rt](Sr Result Limit | Margin Remark
(MHz) (dBuV/m) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuVv/m)| (dB)
4804 43.69 V 33.95 10.18 34.26 53.56 74 -20.44 PK
4804 35.68 V 33.95 10.18 34.26 45.55 54 -8.45 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 42.53 H 33.95 10.18 34.26 52.40 74 -21.60 PK
4804 34.95 H 33.95 10.18 34.26 44.82 54 -9.18 AV
7206 / / / / / / / /
9608 / / / / / / / /
Test Mode: /4 DQPSK TX Mid
4882 45.21 V 33.93 10.2 34.25 55.09 74 -18.91 PK
4882 35.38 V 33.93 10.2 34.25 45.26 54 -8.74 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 44.84 H 33.93 10.2 34.29 54.68 74 -19.32 PK
4882 33.85 H 33.93 10.2 34.29 43.69 54 -10.31 AV
7323 / / / / / / / / /
9764 / / / / / / / /

Test Mode: /4 DQPSK TX High
4960 43.52 V 33.98 10.22 34.25 53.47 74 -20.53 PK
4960 35.36 V 33.98 10.22 34.25 45.31 54 -8.69 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 | 47.35 H 33.98 10.22 34.25 57.30 74 -16.70 PK
4960 | 36.61 H 33.98 10.22 34.25 46.56 54 -7.44 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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Report No.: A2203020-C02-R03

Test Mode: 8-DPSK TX Low

Freq I_R;\TSI (F;_(I) /I\ir) Al\:n;(t:etr; r;a Cable FAa (r:rt](Sr Result Limit | Margin Remark
(MHz) (dBuV/m) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuVv/m)| (dB)
4804 44.21 V 33.95 10.18 34.26 54.08 74 -19.92 PK
4804 35.44 V 33.95 10.18 34.26 45.31 54 -8.69 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 42.89 H 33.95 10.18 34.26 52.76 74 -21.24 PK
4804 34.96 H 33.95 10.18 34.26 44.83 54 -9.17 AV
7206 / / / / / /
9608 / / / / /
Test Mode: 8-DPSK TX Mid
4882 45.51 V 33.93 10.2 34.29 55.35 74 -18.65 PK
4882 35.77 V 33.93 10.2 34.29 45.61 54 -8.39 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 44.48 H 33.93 10.2 34.29 54.32 74 -19.68 PK
4882 33.56 H 33.93 10.2 34.29 43.40 54 -10.60 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: 8-DPSK TX High
4960 44.02 V 33.98 10.22 34.25 53.97 74 -20.03 PK
4960 35.13 V 33.98 10.22 34.25 45.08 54 -8.92 AV
7440 / / / / / / / / /
9920 / / / / / / / /
4960 | 46.64 H 33.98 10.22 34.25 56.59 74 -17.41 PK
4960 | 36.28 H 33.98 10.22 34.25 46.23 54 -7.77 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.




Page 34 of 57 Report No.: A2203020-C02-R03

Conducted RF Spurious Emission

Tx. Spurious NVNT 1-DH1 2402MHz Antl Ref
Spectrum @

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz

Att 30dB  SWT 189 s @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1i[1] 10.54 dBm)|

2.4019779010 GHz|
10 dBm X

0 dem:

-10 dBm

7?4.

-30 dBm

40 dB

-50 dBm

-60 dg

-70 dBm

CF 2.402 GHz 30001 pts Span 1.5 MHz
— et

Date: 24.MAR.2022 11:49:22

Tx. Spurious NVNT 1-DH1 2402MHz Ant1 Emission

Spectrum o
Ref Level 20.00 dBm _ Offset 7.62 oB @ RBW 100 kHz
Att 30 dB SWT 265 ms & VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
(@ 1Pk Max
o MI[1] 10.29 dBm)|
10 dBm 2.402070 GHz|
mz2(1] 37.93 dBm|
0 dem 18.347240 GHz|
todBm—HO1 -0.463 d8
-20 dBm
-30 dB
40 d T . -
60 dB
-70 dBi
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2.40207 GHz 10.29 dBm
Mz 1| 18.34724 GHz -37.93 dém
M3 1 4.803423 GHz -39.08 dBm
M4 1 7.106313 GHz -41,83 dém
M 1 9.635081 GHz -41.63 dBm
— —
W
Date: 24.MAR.2022 11:49:35

Tx. Spurious NVNT 1-DH1 2441MHz Antl Ref
Spectrum @

Ref Level 20.00 dém Offset 7.78 dB & RBW 100 kHz

Att 30dB  SWT 189 s @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

M1[1] 11.69 dBm)|
s 2.4411402950 GHz
10 dBm =

0 dem:

-10 dBm

2 de

-30 dBm

40 dB

-50 dBm

-60 dg

-70 dBm

CF 2.441 GHz 30001 pts

Span 1.5 MHz
—
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Tx. Spurious NVNT 1-DH1 2441MHz Ant1 Emission

Spect

&

Ref Level 20.00 dém

Offset 7.78 dB & RBW 100 kHz

Att 30dB SWT 265 ms & VBW 300 kHz  Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M mMi[1] 11.22 dBm|
10 dBm 2.440900 GHz|
m2[1] 37.81 dBm)|
0 dBm: 21.989512 GHz|
T gEm—HC! -8.315 dem:
-20 dBm
-30 de
e
-40 dg

Report No.: A2203020-C02-R03

60 dB
-70 dBi
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 2.4400 GHz 11.22 dBm
Mz 1| 21989512 GHz -37,81 dBm
M3 1 5.024007 GHz -41.26 dBm
M4 1 7.281015 GHz -42,35 dBm
M 1 9.853605 GHz -40.58 dBm

Tx. Spurious NVNT 1-DH1 2480MHz Antl Ref

Spectru

&

Ref Level 20.00 dém
Att 30 dB
SGL Count 100/100

Offset 7.60 dB & RBW
SWT

100 kHz

18.9 ps & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dBm

M1i[1] 10.24 dBm)|

2.4799747510 GHz|

0 dem:

-10 dBm

-20, f

-30 dBm

-40 o8

-50 dBm

-60 dg

-70 dBm

CF 2.48 GHz

30001 pts

Span 1.5 MHz
—

=: 2d.MAR.2022

11:53:54

Tx. Spurious NVNT 1-DH1 2480MHz Ant1 Emission

Spect

&

Ref Level 20.00 dém

Offset 7.60 dB & RBW

100 kHz

Att 30dB SWT 265 ms & VBW 300 kHz  Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M M1[1] 10.08 dBm|
10 dBm—Y. 2.479720 GHz|
M2[1] 38.17 dBm)|
0 dBm 15.608477 GHz|
=tE-dBrr—{01 -9.760 de;
-20 dBm
-30 de

-40 dg

-60 dBy

-70 dBi

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 2.47972 GHz 10.08 dBm
Mz 1 15,608477 GHz -38.17 dBm
M3 1 £.136063 GHz -41.18 dém
M4 1 7,428365 GHz -41,73 dem
M5 1 10020366 GHz -40.81 dBm

11:54:07
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Tx. Spurious NVNT 2-DH1 2402MHz Antl Ref
(Spectrum =)

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz

Att 30dB  SWT 189 s @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

mM1[1] +.86 dBm)|
2.4019772010 GHz|

0 dem:
-1p¥dBm
-/z::\

-30 dBm

-40 o8

-50 dBm

-60 dg

-70 dBm

CF 2.402 GHz 30001 pts Span 1.5 MHz
— — —_

Tx. Spurious NVNT 2-DH1 2402MHz Ant1 Emission
(Spectrum =)

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz

Att 30dB  SWT  265ms @ VBW 300 kHz  Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max

mMi[1] 3.91 dBm
10 dBm—r 2.402070 GHZ|
M2[1] 37.92 dBm)|

21.682167 GHz|

0 dBm:

-10 dg

D1 -15.144 dim
-20 dBm

-30 dBy

M2

-40 di

-60 dB
-70 dBi
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2.40207 GHz 2,91 dém
Mz 1 21,632167 GHz -37.92 dém
M3 1 4,974506 GHz -41.12 dém
M4 1 7.08249 GHz -41,48 dem
M5 1 9,784195 GHz -41.47 dBm

Tx. Spurious NVNT 2-DH1 2441MHz Antl Ref
Spectrum @

Ref Level 20.00 dém Offset 7.78 dB & RBW 100 kHz

Att 30dB  SWT 189 s @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

mM1[1] 6.71 dBm)|
2.4411399950 GHz|
10 dBm +

\/__‘\,-//!\

0 dem:

-20 di

-30 dem \

-40 o8

-50 dBm

-60 dg

-70 dBm

CF 2.441 GHz 30001 pts

Span 1.5 MHz
—
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Tx. Spurious NVNT 2-DH1 2441MHz Ant1 Emission

Ref Level 20.00 dém Offset 7.78 dB & RBW 100 kHz

Att 30dB  SWT 265 ms & VBW 300 kHz  Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
mMi[1] 5.92 dBm
10 dBm—L1 2.441780 GHz|
M2[1] 38.17 dBm)|
0 dBm 16.888743 GHZ|
-10 dg
D1 -13.291 dBm
-20 dBm
-30 dBy
-40 dg

60 dB
-70 dBi
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2.44178 GHz 5.92 dBm
Mz 1| 16888743 GHz -38.17 dBm
M3 1 4.806053 GHz -41.22 dBm
M4 1 7.345426 GHz -42,50 dém
M 1 9.875058 GHz -39.46 dBm

11:59:46

Tx. Spurious NVNT 2-DH1 2480MHz Ant1 Ref

Spectru

&

Ref Level 20.00 dém Offset 7.60 dB & RBW 100 kHz
Att 30dB SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1i[1] 5.62 dBm)|

2.4799789510 GHz|
10 dBm

~ T
0 dem:

Apm—]
-

-30 dBm

-40 o8

-50 dBm

-60 dg

-70 dBm

CF 2.48 GHz 30001 pts Span 1.5 MHz
p—

=: 2d.MAR.2022 12

Tx. Spurious NVNT 2-DH1 2480MHz Ant1 Emission

Spect o
Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz
Att 30dB  SWT  2655ms @ VBW 300 kHz  Made Auto Sweep
SGL Count 10/10
(@ 1Pk Max
MI[1] 5.48 dBm)|
10 dBm—4 2.479720 GHz|
T m2[1] 36.75 dBm|
0 dem 21.267763 GHZ|
-10 d8
D1 -14.379 dBm-
-20 dBm
-30 dB e
" e Ms ¥
40 de L 3
-60 dB
-70 dBi
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 2.47972 GHz 5.48 dém
Mz 1 21267763 GHz -36.75 dBm
M3 1 £,002831 GHz -41.02 dém
M4 1 7.592479 GHz -41,66 dem
M5 1 9,807136 GHz -40.00 dBm
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Tx. Spurious NVNT 3-DH1 2402MHz Antl Ref
(Spectrum =)

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz

Att 30dE SWT 18.9 us & VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
mM1[1] +.83 dBm)|
2.4019790510 GHz|
10 dBm

0 dsm v,_/'-

\\"‘“‘\_/ \

-40 o8

-50 dBm

-60 dg

-70 dBm

CF 2.402 GHz 30001 pts Span 1.5 MHz
— — —_

24.MAR.2022 12:03:06

Tx. Spurious NVNT 3-DH1 2402MHz Ant1 Emission

Spectru o
Ref Level 20.00 dém Offset 7.62 dB @ RBW 100 kHz
At 20dB SWT  285ms @ VBW 300 kHz  Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
mMi[1] +.61 dBm
10 dBm— 2.402070 GHz
M2[1] 38.16 dBm)|
0 dBm: 15.261720 GHz|
-10 dB
D1 -15.171 dBm
-20 dBm
-30 de
M3 c
M4
-40d x

60 dB
-70 dBi
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2.40207 GHz 4.61 dém
Mz 1| 15.26172 GHz -38.16 dBm
M3 1 4.708131 GHz -39.94 dBm
M4 1 7,012786 GHz -41,65 dBm
M 1 9.421556 GHz -41.09 dém
— —
W
24.MAR.2022 12

Tx. Spurious NVNT 3-DH1 2441MHz Antl Ref

Spectru

&

Ref Level 20.00 dém Offset 7.78 dB & RBW 100 kHz

Att 30dB  SWT 189 s @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1i[1] 6.64 dBm)|

2.4408210060 GHz|
10 dBm

0 dem: /‘\\__J_—\,—H

VAR a

40 dB

-50 dBm

-60 dg

-70 dBm

CF 2.441 GH:' 30001 pts — Span 1.5 MHz
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Report No.: A2203020-C02-R03

Tx. Spurious NVNT 3-DH1 2441MHz Ant1 Emission

Spect o
Ref Level 20.00 dBm  Offset 7.78 6B & RBW 100 kHz
Att 30dB  SWT  2655ms @ VBW 300 kHz  Made Auto Sweep
SGL Count 10/10
(@ 1Pk Max
MI[1] 5.49 dBm)|
10 dBm—+ 2.440900 GHz
m2[1] 36.59 dBm|
0 dem 22.121862 GHzZ|
-10 d8
D1 -13.364 dBrm
-20 dBm
-30 dB -
Ms
40 db M4 -
-60 dB
-70 dei
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 2.4409 GHz 5.49 dém
Mz 1 22121862 GHz -36.59 dBm
M3 1 £,029301 GHz -41.29 dém
M4 1 7.155724 GHz -42,44 dem
M5 1 9,654492 GHz -40.75 dBm

Tx. Spurious NVNT 3-DH1 2480MHz Antl Ref

Spectru

&

Ref Level 20.00 dém
Att 30 dB
SGL Count 100/100

Offset 7.60 dB & RBW 100 kHz

SWT

18.9 ps & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

5.61 dBm|
2.4799777510 GHz|

0 dem:

T~

-10 f7
-2048

N

-30 dBm

-40 o8

-50 dBm

-60 dg

-70 dBm

CF 2.48 GHz

30001 pts

Span 1.5 MHz
—

=: 2d.MAR.2022

12:05:20

Tx. Spurious NVNT 3-DH1 2480MHz Ant1 Emission

S =
Ref Level 20.00 dém Offset 7.60 dB @ RBW 100 kHz
Att 30dB SWT 265 ms & VBW 300 kHz  Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
mMi[1] +.26 dBm
10 dBm—t 2.479720 GHz|
T M2[1] 37.92 dBm)|
0 dBm: 16.903743 GHz|
-10 dB
D1 -14.391 dBm
-20 dBm
-30 de

-40 dg

-60 dB
-70 dBi
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2.47972 GHz 4,26 dBm
Mz 1 16,903743 GHz -37.92 dém
M3 1 4.764601 GHz -41.71 dém
M4 1 7.563362 GHz -41,71 dem
M5 1 9.771842 GHz -40.72 dBm

12:05:34
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9. Band Edge Compliance

9.1.Limit

All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and
2483.5MHz to 2500MHz restricted frequency bands shall not exceed the limits shown in 15.209, all
the other emissions outside operation frequency band 2400MHz to 2483.5MHz shall be at least 20dB
below the fundamental emissions, or comply with 15.209 limits.

9.2.Test Procedure

9.2.1 Put the EUT on a 1.5m high table, power on the EUT. Emissions were scanned and measured
rotating the EUT to 360 degrees, Find the maximum Emission

9.2.2 Check the spurious emissions out of band.

9.2.3 RBW 1MHz, VBW 3MHz, peak detector for peak value , RBW 1MHz ,VBW 10Hz , RMS

detector for AV value.

9.3.Block Diagram of Test Setup
Same as 8.3.
9.4.Test Result

PASS. (See below detailed test data)
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Radiated Method:

Hopping off
Polarization: Vertical & Horizontal Test Mode: GFSK-Low
Mg
100
anT
80T
FCC PART 15 2GHz _FK
E 70t
h=l
E 60T
& L
50T 23897 35000 GHr
i 41,027 dBpWim
\
40+
+ 2.3806532000 GHz
0. 780 dBpWim
304 ) i
20 t t t t t t t t t t t t t |
23a0 23490 2400 2410 2420 2430 2440 2450
Frequency in MHz
Hopalng n
Polarization: Vertical & Horizontal

& % 2 & 8 5 & &

E
=
=
b
F
g i
50 23EE0R0000 GHE
I
. 41,122 api'm
v
40"
= £ 350260000 GHE
30,351 M
= h
3
0+ + + + + + + + + + + + + {
2380 2300 2400 2410 2420 2430 2440 2450

Frequency in MHz
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Polarization:

Polarization:

Level in dBpim

Hopping off
Vertical & Horizontal Test Mode: GFSK-High
FCC Pari-15-3GHI FK
E
=
S
b=l
=
i
2AEITECCOD GHz
41,091 Byd'm
7
Z 453585030 GHI
WAL B m
ZJIED I ZAI.TD I 2.-1:3!:! I ZJI'IH I 15II:II:I
Frecuency in MHz
Hopping on
Vertical & Horizontal
"
10
a0-
a0-
FCC Part 15 2GHz_FP K
T0-
B0
50+
2 423590000 GHz
A0.584 dBpVim
404 i
2 483605000 GHz
E51 dBuVim
30 'ED
201 1 t t t t t t i
2450 2470 2480 2400 2500

Frequency in MHz
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Report No.: A2203020-C02-R03

Polarization

Polarization:

g
z
[
5

Hopping off
Vertical & Horizontal Test Mode: /4 DQPSK -Low
10
05
a0
85
80
70
B5
B0
55
s0T 2.388039000 GHz
T 47,495 dEEVim
A5T
T v
40+
4o 2380828000 GHz
BT 30,375 dByim
a0 ./
25
2071 t t t t t t t t t t t t t {
2380 2300 2400 2410 2420 2430 2440 2450
H’Op.ping_on. KAl I
Vertical & Horizontal
10
05
an
85
a0
0
B5
B0
50
50 2.3B0068000 GHz
E YT
4 41,205 dBylim
40
2.380824000 GHz
35 30014 dByiim
30 L
2&
2071 t t t t t t t t t t t t t i
2320 2300 2400 2410 2420 2430 2440 2450

Frequency in MHz
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Polarization:

Level in dBpim

Polarization:

Lenel in dBpWim

Hopping off
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Polarization:
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Conducted Method

Band Edge NVNT 1-DH1 2402MHz Ant1 No-Hopping Ref

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz
o ALt 30dE SWT 18.9 ps & VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 10.51 dBm)|
MpL 2.40197600 GHz|
10 dBm w,‘ T
|
J 1
0 dem: / oy
-10 dBm . i
7
/ |
-20 di t
” \
|
-30 dBm

40 dB

50 cfin & “/J \ - a
AN WA LAY PO A

-70 dBm

CF 2.402 GHz 1001 pts
—

Span 8.0 MHz
—

Date: 2d.MA]

Band Edge NVNT 1-DH1 2402MHz Ant1 No-Hopping Emission

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz
fo ALt 30de  SWT 113.8 ps & VBW 300 kHz
SGL Count 100/100

@ 1Pk Max

Mode Auto FFT

mMi[1] 10.60 dBm|
10 df

2.401950008GH?Z|
M2[1] 48.30 #Bm)|
0 dem:

2.40000000|HzZ
=todBrr=—=01 -9.490 dg

-20 dBm ‘

-30 dBm il
-40d |

N I
-50 dbi

v MM JPRFTI Y RETUAE FYNUSTA RYSRSPTN P Y YT

-70 dBi

Start 2.306 GHz
Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 2.40195 GHz 10,60 dBm
2.4 GHz -48.30 dBm
2.39 GHz -54.66 dem
2.3424 GHz -51,30 dém

1001 pts

SlDE 2.406 GHz

M2
[l
M4

Band Edge NVNT 1-DH1 2480MHz Ant1 No-Hopping Ref

Ref Level 20.00 dém Offset 7.60 dB & RBW 100 kHz

o At 30dB  SWT  18.9ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 1007100
(@ 1Pk Max
M1[1] 10.24 dBm

MEL 2.47997600 GHz|

10 dBm
M

0 dem -

-10 dBm f“[j \l\"
20 ds {[ k

-30 dem ‘f\Lf' s / \
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;505_’,. i Jl"l 5 NPAWY] '
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Vi o \ f’"\jr \[{\\‘H
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- — m—
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Band Edge NVNT 1-DH1 2480MHz Ant1 No-Hopping Emission

Spectrum o
Ref Level 20.00 dBm  Offset 7.60 dB e RBW 100 kHz
lo Att 30de  SWT  113.8 ps @ VBW 300 kHz  Made Auto FFT
SGL Count 100/100
(@ 1Pk Max
MI[1] 10.21 dBm)|
2.47995000 GH2|
m2[1] 46.53 dBm|
2.48350000 GH2z|
11 -9.756 dBn
PREYTIRER) SN AT SRPTIS" SFTSTUETN PSPV NSRGRR. PRRFFRNE S TRYS Bl AT
-60 dB
70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result |
M1 [ 2.47995 GHz 10,21 dBm |
M2 1 2.4835 GHz | -46.53 dBm
M3 1 2.5 GHz -55,50 dBm |
M4 1 2.4835 GHz -46.53 dBm
— —
W
Date: 24.MAR.2022 11:53:41

Band Edge NVNT 2-DH1 2402MHz Ant1 No-Hopping Ref

Spectrum

Ref Level 20.00 dém

&

fo ALt 30 dg
SGL Count 100/100

SWT

Offset 7.62 dB & RBW
18.9 ps & VBW 300 kHz
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Mode Auto FFT
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10 dBm
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4.85 dBm|
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0 dem:
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-20 di
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-40 o8

-50 dBm

W“M,ﬂ\,ﬂ’v‘w\f\/\ll v
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CF 2.402 GHz
e—

1001 pts

Span 8.0 MHz

Date: 2d4.MAR.2022 12:00:55

Band Edge NVNT 2-DH1 2402MHz Antl No-Hopping Emission

Spectrum o
Ref Level 20.00 dbm  Offset 7.62 dB e RBW 100 kHz
lo Att 30dB  SWT 113.8 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
(@ 1Pk Max
MI[1] +.82 dBm|
10 d 2.40195000), GHz|
m2[1] 53.62 WBm|
0 dBm: 2.40000000(3H2)
-10 dBm T
D1 -15.154 dBém I
-20 dBm [
-30 dBm i\
40d :
50 db 4 5 |'A1 }
[RS8 SRS NP NPFATY YN YT TEPRTAND B AE WU RESPTRTS TRUISTII T e T
-60 dB
70 dB
Start 2.306 GHz 1001 pts Stop 2.406 GHz
(Start 2.99 op 2. 300 Gz )
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 [ 2.30195 GHz 4,82 dBm
M2 1 2.4 GHz | -£3.62 dBm
M3 1 2.39 GHz -55.09 dém |
M4 1 2.3574 GHz -51.72 dBm
— —
W
Date: 24.MAR.2022 12:01:00
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Band Edge NVNT 2-DH1 2480MHz Ant1 No-Hopping Ref

Ref Level 20.00 dém Offset 7.60 dB & RBW 100 kHz

o ALt 30de SWT 168.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1i[1] 5.60 dBm)|
2.47997600 GHz
10 dBém

0 dem 7 } d ’I\
/l \/J \\
-10 dBm:

|
/ \
20 d8 ‘

-30 dem \ ‘l‘ \ fin

40 dB A | UU \ -

o AN w/ W A \

nd Lt T R VAR,
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-70 dBm
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)i w

Date: 24.MAR.2022 12:07

Band Edge NVNT 2-DH1 2480MHz Ant1 No-Hopping Emission

Ref Level 20.00 dém Offset 7.60 dB & RBW 100 kHz

J= Att 30dB SWT  113.8 ps @ VBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 5.60 dBm)|
2.47995000 GHz|
M2[1] 54.04 dBm
2.48350000 GHz|

D1 -14.398 dem

4
:
ot o Tttt A d st et s e et st P ot e o
-60 dB
70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.47995 GHz 5,60 dBm
M2 1 2.4835 GHz -54.04 dBm
M3 1 2,5 GHz -54.28 dem
M4 1 2.4875 GHz -51.19 dBm
- —
X
Date: 2d4.MAR.2022 12 23

Band Edge NVNT 3-DH1 2402MHz Ant1 No-Hopping Ref

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz

o ate 30dB SWT  16.9 ps @ VBW 300 kHz  Mode Auto FFT
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Band Edge NVNT 3-DH1 2402MHz Ant1 No-Hopping Emission

Spectrum o
Ref Level 20.00 dbm  Offset 7.62 db @ RBW 100 khz
o att 30dB SWT  113.8 s @ VBW 300 kHz  Mode Auto FFT
SGL Count_100/100
(@ 1Pk Max
MI[1] .81 dBm
10 dl 2.40185000), GHz|
m2[1] 51.84¢Bm|
0 dBm: 2.400000004GH2|
-10 dBm
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20 dBm
-30 dBm ( ‘
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70 de
Start 2.306 GHz 1001 pts Stop 2.406 GHz
(Start 2.30 op 2.106 GHz |
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
[I| 1| 2.40185 GHz 481 dbm |
M2 1 2.4 GHz | -51.84 dBm
w3 1 2.39 GHz -54,85 dBm |
M 1 2.3246 GHz -51,94 dBm
— —
X
Date: 24.MAR.Z022 12:02:51

Band Edge NVNT 3-DH1 2480MHz Ant1 No-Hopping Ref

Spectrum

Ref Level 20.00 dém
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fo ALt 30 dg
SGL Count 100/100

SWT
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Band Edge NVNT 3-DH1 2480MHz Antl No-Hopping Emission

Spectrum

Ref Level 20.00 dém

&

Offset 7.60 db & RBW 100 kHz
lo Att 30de  SWT  113.8 ps @ VBW 300 kHz  Made Auto FFT
SGL Count 100/100
(@ 1Pk Max
MI[1] 5.57 dBm)|
. 2.47995000 GHz|
oY m2[1] 51.17 dBm
di 2.48350000 GH2z|
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5
FRPRY ™Y NV F¥TY NPT TINN /SIS [EYTSPYRTANS ETARRY I TIPS PN T
70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.47995 GHz 5,57 dém |
M2 1 2.4835 GHz | -E1.17 dém
M3 1 2.5 GHz -54,04 dBm |
M4 1 2.4835 GHz -51.17 dBm
— —
W
Date: 24.MAR.2022 12:05:04
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Band Edge(Hopping) NVNT 1-DH1 2402MHz Ant1 Hopping Ref

Spectrum

&
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Band Edge(Hopping) NVNT 1-DH1 2402MHz Ant1 Hopping Emission

Spectrum
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Date: 24.MAR.2022 0B8:30:48

Band Edge(Hopping) NVNT 1-DH1 2480MHz Antl Hopping Ref

Spectrum
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Band Edge(Hopping) NVNT 1-DH1 2480MH

z Antl Hopping Emission

Spectrum o
Ref Level 20.00 dBm  Offset 7,60 dB e RBW 100 kHz
lo Att 30d8  SWT  113.8 ps @ VBW 300 kHz  Mode auto FFT
SGL Count 2000/2000
@ 1Pk Max
o MI[1] 10.27 dBm|
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m2[1] 50.79 dBm
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- —
X
Date: 24.MAR.2022 09:19
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Band Edge(Hopping) NVNT 2-DH1 2402MHz Ant1 Hopping Emission

Spectrum
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Band Edge(Hopping) NVNT 2-DH1 2480MHz Antl Hopping Ref

Spectrum
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Band Edge(Hopping) NVNT 2-DH1 2480MHz Ant1 Hopping Emission
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Spectrum o
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14 1 2.4848 GHz -50.43 dém
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Band Edge(Hopping) NVNT 3-DH1 2402MHz Ant1 Hopping Emission

Ref Level 20.00 dém Offset 7.62 dB & RBW 100 kHz

o ALt 30de  SWT 113.8 ps » VBW 300 kHz Mode Auto FFT
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mMi[1] +.69 dBm
104 2.40495000 GHzZ

M2[1] 51.74 dB”l
0 dem: 2.4000000C M’E‘

-10 dBm
D1 -15.250 dBm
-20 dBm
-30 dBm
i /
M4 M3 'iﬂ
5048 > 3
LR AE: [N WS IR ST FIPNTRRTN PTI Y P ST T S DIYYRS L
60 dB
70 dB
Start 2.306 GHz 1001 pts Stop 2.406 GHz
(Start 2.99 op 2. 300 Gz )
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.30495 GHz 4,66 dBm
M2 1 2.4 GHz | -51.74 dBm
M3 1 2.39 GHz -52,95 dm |
M4 1 2.3736 GHz -50.91 dBm
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Date: 24.MAR.2022 11:42:55

Band Edge(Hopping) NVNT 3-DH1 2480MHz Ant1 Hopping Ref
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Band Edge(Hopping) NVNT 3-DH1 2480MHz Ant1 Hopping Emission
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lo Att 30de  SWT  113.8 ps @ VBW 300 kHz  Made Auto FFT
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M3 1 2.5 GHz -53.06 dBm |
M4 1 2.4918 GHz -49.90 dBm

Date: 2d4.MAR.2022 11:47:24
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10.Power Line Conducted Emissions
10.1.Block Diagram of Test Setup

PC System Receiver EUT

80cm

LISN LISN

&
<

:50Q Terminator

10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(u1V) dB (V)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5SMHz ~ 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.I1.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 :20130n 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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EUT Description Geodetic GNSS Receiver Model No. i73+
Temperature 24°C Humidity 56%
Pol Line Test date 2022.03.10
Test Voltage AC 120V/ 60Hz Test mode GFSK (2441MHz)
80.0 dBuV
70
FCC Part 15 CLASS B QP
B0
i |
f FCC Part 15 CLASS B AV
50
‘ V4 [
i ' Z
10 g 3
30
peak
20
10 AVG
0.0
0.150 5 (MHz) 5 30.000
Reading Corect Measure-
No. Mk.  Freq.  Level Factor ~ment Limit Margin
We @ @ @ @ @ Deeds  Cammen
1 0.1620 3506 2493 44 99 6536 -2037 aP
2 0.1620 11.12 993 2105 5536 -34.31 AVG
3 0.2430 31.13 9.96 4109 6199 -2090 QP
4 0.2430 a.51 9.96 1847 5100 -3352  AVG
5" 0.4980 35.10 9.96 45.06 56.03 -10.97 QP
] 0.4980 16.87 9.96 2683 46.03 -19.20 AVG
7 0.7350 3125 993 4118 56.00 -14.82 peak
8 1.7460 28 66 9.89 3855 56.00 -17.45 peak
9 45870  28.30 10.01 3831  56.00 -17.69  peak
| Pol | Neutral
80.0 dBuY
70
FCC Part 15 CLASS B QP
60 I
17 FCC Part 15 CLASS B AV
50
] |
4
40
5 [
’ WWWMW
20 peak
oo
0.150 05 (MHz) 5 30.000
Reading Correct Measure- .
No. Mk.  Freg Level Factor ment Limit  Margin
MHz dBuV dB dBuY dBuY dB  Detector Comment
1 01650 4209 993 5202 6521 -13.19  peak
2 02400 36.81 996 4677 6210 -15.33  peak
3 * 05039 3597 996 4593 5600 -10.07  peak
4 10470 30.15 992 4007 5600 1503 peak
5 18930  23.20 988 3308 56.00 2202 peak

[=]

38040 2351 9.96 3347  56.00 -22.53 peak

*:Maximum data  x:Overlimit l:over margin
Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

Remark: All modes have been tested, and only worst data of GFSK (2441MHz) was listed in this report.
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11. Antenna Requirements

11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203, 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.

--------- END OF REPORT-------



