FCC TEST REPORT
FCC ID: 2BRNG-A25001
On Behalf of
GeoCue Group Inc.
Surveying System
Model No.: Go116S, Go132S

Prepared for . GeoCue Group Inc.

Address . 520 6th Street Madison AL 35756 United States

Prepared By . Shenzhen Alpha Product Testing Co., Ltd.

Address Building i, No.2, Lixin Road, Fuyong Street, Bao'an District,

518103, Shenzhen, Guangdong, China

Report Number : A2409035-C01-R05

Date of Receipt . October 16, 2024

Date of Test . October 16, 2024 - January 14, 2025
Date of Report : January 22, 2025

Version Number VO

Result Pass

ALPHA's reports is using a digital certificate that is trusted on Adobe's official server. If there is no digital certificate or the digital
certificate shows damaged in your report. Please do not accept the report.
E-mail: service@a-lab.cn Tel: 400-8300-895 Website: http://www.a-lab.cn




Page 2 of 47 Report No.: A2409035-C01-R05

1

TABLE OF CONTENTS

Description Page

LSS IR LAY YN /2 5
1.1 MEASUREMENT UNCERTAINTY 1. tttitttttitttittteettitetaaesttesstessaesstasesaasssaasessstanasstasesan sttt sesnersnesstresnesssnnes 5

GENERAL INFORMATION ...ttt et e e st e e e e et e e e et e e s e ta e e e seba e e e eaaa e s eaanseseebaeeenranees 6
2.1 GENERAL DESCRIPTION OF BUT L.itiiiiiiii st e e et e e et e et s et e e s b e s s s e s e ran e sbaees 6
2.2 LIS Y (] o] =S 7
2.3 LIS I X! 1 12 270 7
2.4 DESCRIPTION OF SUPPORT UNITS 1.ittiiitiiitiiiiie i es et e st et s et e st eeat s e s s e s st s e saa s s sbssta e ran s st seraasssnnas 7
2.5 DEVIATION FROM STANDARDS .. cuuiittitttitttettte ettt eestetatsstateea sttt esaetantatta sttt eetneraesstaresnaersnnes 7
2.6 ABNORMALITIES FROM STANDARD CONDITIONS . ...uuiittiittiiiteetteettestteestesatsstnsesaesstsesneraessteesaessns 7
2.7 OTHER INFORMATION REQUESTED BY THE CUSTOMER .....ccttuiiiiitieeiiieeeeetee e e et e eeeeteesetaeeesataaeeeannnnnns 7
2.8 ADDITIONAL INSTRUCTIONS ... ettiittniitteitneettaeestetatsstasesaaesssasesaseraasstaesaetatsttateranesstsesnsersnesstseessaersnnes 7

TEST INSTRUMENT S LI ST ittt e e e e et e et e e e s et eeeeaa e e s s ta e s saba e s saba e sssnn e eearass 8

TEST RESULTS AND MEASUREMENT DAT A .cee ettt e e et s et e e s e s s ab e e s aaa e e e eaaaas 9
4.1 ANTENNA REQUIREMENT  11uu et eiiiiettttiaeteeeterstssantesesesesstanneseeeseestasaeeeseresstanaeeeesesstaraaseessesssnansseeeeees 9
4.2 (©fe] N o1 on 1 =i n I = VT FST ] (0] N =T 10
4.3 EMISSION BANDWIDTH AND 99% OCCUPIED BANDWIDTH....uiitniiitiiiieeitiieiieseeesnseranesstnsesnnssanessnesans 11
4.4 [0 10 2 O o I T 14
4.5 AVERAGE TRANSMIT POWER ... ittt ittt e et e e e et e et e s e et s e saa e s st s e saesabseanseransasaneees 16
4.6 POWER SPECTRAL DENSITY ottiittititiiit ettt ettt e et e et e s e s e e st et et e et s e et e s sbeesa e san s tba e sanssanseenerans 18
4.7 RADIATED BAND EDGE.....uuiitiiiiiiiiii ittt e e et e et e e e et e et s e e s e ea e et s saesa e enseassnseasansebaasnns 20
4.8 CONDUCTED BAND EDGE- .. ..uuiiitiitiiiiiiiii et te et s et et e et et e st b s e st st aaeseta s e sa s s et s e saesansasbnsssnsrannns 24
4.9 LR B F N =0 =11 7] [ ] N 26
4.10 CONDUCTED SPURIOUS EMISSION. .. .ttuiiittiittitieettt et et s etse s essbsestssaaesetasesanssabasesnesanesstnsersnesans 34
411 [od O @ISO I I =SS N 36

4.12 Lo O @ TSI 0] H =1 U  IN 37



Page 3 of 47 Report No.: A2409035-C01-R05

TEST REPORT DECLARATION

Applicant . GeoCue Group Inc.
Address - 520 6th Street Madison AL 35756 United States
Manufacturer * GeoCue Group Inc.
Address © 520 6th Street Madison AL 35756 United States
EUT Description : Surveying System
(A)  Model No. :  Goli16S, Gol32s
(B) Trademark . N/A

Measurement Standard Used:
FCC Rules and Regulations Part 15 Subpart E
ANSI C63.4:2014, ANSI C63.10-2020+Cor.1-2023

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 E 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.

Tested by (name + signature).......... Yannis Wen )/WV"S wemn

Project Engineer

Approved by (name + signature).......: Jack Xu M

Project Manager

Date of issU€.......ccccovvviiiiill January 22, 2025
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Revision History

Revision
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Revisions
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January 22, 2025

Initial released Issue
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1 Test Summary

Test Item Section in CFR 47 Result

. Section 15.203 Section 7.1.4
Antenna requirement PASS
RSS-Gen Issue 5

Section 15.207 Section 7.2.4

AC Power Line Conducted EmISsion | oo Gen Issue 5, ANSI C63.10-2020+Cor.1-2023 | /o0

Peak Transmit Power Section 15.407(a), RSS-247 Issue 2 PASS

Power Spectral Density Section 15.407(a), RSS-247 Issue 2 PASS

Undesirable Emission Section 15.407(b), RSS-247 Issue 2 PASS

26dB/6dB&99% Bandwidth Section 15.407, RSS-Gen Issue 5 PASS
Section 15.407(b)&15.209 Section 5.5

Radiated Emission RSS-Gen Issue 5, RSS-247 Issue 2, ANSI C63.10- PASS

2020+Cor.1-2023

15.205, RSS-247 Issue 2, ANSI C63.10-

2020+Cor.1-2023 PASS

Band Edge

Frequency Stability 15.407(f), RSS-GEN(6.11) PASS

Remark:
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.

1.1 Measurement Uncertainty

Item Uncertainty
Uncertainty for Power point Conducted Emissions Test 1.63dB
Uncertainty for Radiation Emission test in 3m chamber
(below 30MHz) 3548
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 radio frequency 5.06x10°GHz
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 General Information
2.1 General Description of EUT

EUT Name
Model No.

DIFF.

: Surveying System
: Gol16S, Gol132S

. The laser heads are different. All Conducted tests are made with Go116S

" model, and difference testing was performed on the Radiated section.

Power supply

Radio Technology
Operation Frequency

Channel separation
Modulation technology :

Antenna Type

Software version
Hardware version

Intend use environment :

 DC 7.2V from battery.
: 5G WIFI

: 802.11ac80: 5210MHz
: 80MHz for 802.11ac80

IEEE 802.11ac: OFDM (64QAM, 16QAM,QPSK,BPSK)

- Internal antenna, Maximum Gain is 4.46dBi.

(Antenna information is provided by applicant.)

: V1.0.20
1 V1.0

Residential, commercial and light industrial environment
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2.2 Test mode

Transmitting mode Keep the EUT in transmitting with modulation.
EUT was test with 99% duty cycle at its maximum power control level.

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report just
shows that condition’s data.

2.3 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 25, 2017 Certificated by IC
Registration Number: 12135A

2.4 Description of Support Units

Accessories 1 /
Manufacturer -
Model -
Ratings /

2.5 Deviation from Standards

None.

2.6 Abnormalities from Standard Conditions
None.

2.7 Other Information Requested by the Customer
None.

2.8 Additional instructions
Software (Used for test) from client

Channel Power level
Lowest Default
Middle Default
Highest Default




Page 8 of 47

Report No.: A2409035-C01-R05

3 Test Instruments list
Equipment Manufacture Model No. Flrmvyare Serial No. Last cal. el
version Interval
97676 anechoic CHENYU 9*6*6 / N/A 2022.05.18| 3Year
chamber
Spectrum ROHDE&SCHWARZ | FSV40-N 2.3 102137 2024.08.08 | 1Year
analyzer
Spectrum Agilent N9020A | A.14.16 | MY499100060 |2024.08.08| 1Year
analyzer
Receiver | ROHDE&SCHWARZ | ESR  |2.28 sp1| 1316.3003K03- 1,4,/ 1808 | 1Year
102082-Wa
Receiver R&S ESCl  |4.42 SP1 101165 2024.08.08| 1Year
Bilog Antenna Schwarzbeck VULB 9168 / VULB 9168#627 |2023.08.28 | 2Year
Horn Antenna | SCHWARZBECK BBHAE‘)91 200 2106 2023.08.19| 2Year
Loop Antenna | SCHWARZBECK fg%g / 00128 2023.08.19| 2Year
RF Cable Resenberger Cable 1 / RE1 2024.08.08 | 1Year
RF Cable Resenberger Cable 2 / RE2 2024.08.08 | 1Year
RF Cable Resenberger Cable 3 / CE1 2024.08.08 | 1Year
Pre-amplifier HP HP8347A / 2834A00455 |2024.08.08| 1Year
Pre-amplifier Agilent 84498 / 3008A02664 2024.08.08 | 1Year
L.I.S.N.#1 Schwarzbeck NSLK8126 / 8126-466 2024.08.08| 1Year
L.I.S.N.#2 ROHDE&SCHWARZ | ENV216 / 101043 2024.08.08| 1Year
Horn Antenna SCHWARZBECK |BBHA 9170 / 00946 2023.08.19| 2Year
Preamplifier SKET LNP’_A\,)—J 840 SK2018101801 |2024.08.08| 1 Year
Power Meter Agilent E9300A / MY41496628 |2024.08.08| 1 Year
Power Sensor DARE RPR3006W / 15100041SNO91 [ 2024.08.08 | 1 Year
Electronic
Thermo- S.H.Qixiang HTC-1 / N/A 2024.08.11| 1 Year
Hygrometer
Switching Mode JUNKE JK12010S / 20140927-6  |2024.08.08 | 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
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




Page 9 of 47 Report No.: A2409035-C01-R05

4 Test results and Measurement Data

4.1 Antenna requirement:

Standard requirement: ‘ FCC Part15 C Section 15.203

15.203 requirement:

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

E.U.T Antenna:

The antenna is Internal antenna. The best case gain of the antenna is 4.46dBi, for 5180~5240MHz.
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4.2 Conducted Emissions

Test Requirement:

FCC Partl5 C Section 15.207

Test Method:

ANSI C63.10-2020+Cor.1-2023

Test Frequency Range:

150KHz to 30MHz

Class Class B
Severity:
Class B
Receiver setup: RBW=9KHz, VBW=30KHz
Limit: Limit (dBuV)
F MH X
requency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test procedure

The E.U.T and simulators are connected to the main power through a line
impedance stabilization network(L.I.S.N.). The provide a 500hm/50uH
coupling impedance for the measuring equipment. The peripheral devices
are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 50ohm termination. (Please refers
to the block diagram of the test setup and photographs). Both sides of
A.C. line are checked for maximum conducted interference. In order to
find the maximum emission, the relative positions of equipment and all of
the interface cables must be changed according to ANSI C63.10-
2020+Cor.1-2023 on conducted measurement.

Test setup:

Reference Plane

| LISN | LISN
40cm 80cm
UX ﬁm AC power
Equipment E.U.T
EMI
Receiver

Test table/Insulation plane

Remark

ELUT Egquipment Undear Test

LISN L ine impedence Stabilization Nebtwork
Test table haight=0 8m

Test Instruments:

Refer to section 5.10 for details

Test mode:

Refer to section 5.3 for details

Test results:

N/A

Measurement Data

Not applicable for equipment operated with battery.
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4.3 Emission Bandwidth and 99% Occupied Bandwidth

Test Requirement: FCC Partl5 E Section 15.407
Test Method: KDB 789033 D02 General UNII Test Procedures New Rules v02r01
Limit: N/A
Test setup: Spectrum Analyzer

o I e |

/“\\ o I e |
o s o
- oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure: 1. Set center frequency to the nominal EUT channel center frequency.

2. Set span = 1.5 times to 5.0 times the OBW.

3. Set RBW = 1% to 5% of the OBW

4. Set VBW=3"RBW

5. Video averaging is not permitted. Where practical, a sample detection
and single sweep mode shall be used. Otherwise, peak detection and
max hold mode (until the trace stabilizes) shall be used.

6. Use the 99% power bandwidth function of the instrument (if available).
7. If the instrument does not have a 99% power bandwidth function, the
trace data points are recovered and directly summed in power units. The
recovered amplitude data points, beginning at the lowest frequency, are
placed in a running sum until 0.5% of the total is reached; that frequency
is recorded as the lower frequency. The process is repeated until 99.5%
of the total is reached; that frequency is recorded as the upper frequency.
The 99% occupied bandwidth is the difference between these two

frequencies.

Test Instruments: Refer to section 3 for details

Test mode: Refer to section 2.2 for details

Test results: Pass
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Measurement Data: Go116S

-26dB Bandwidth

Band 1 (5150-5250 MHz):

Condition | Mode Frequency Antenna | -26 dB Bandwidth Limit -26 dB Bandwidth | Verdict
(MHz) (MHz) (MHz)
NVNT ac80 5210 Antl 84.6 0.5 Pass
-26dB Bandwidth NVNT ac80 5210MHz Antl
Spectrum :%1
Ref Level 20.00 dBm Offset 11.50 dB @ RBW 3 MHz
Att 26 dB @ SWT 1s @ VBW 10 MHz Mode Auto Sweep
SGL Count 5/5
@ 1Pk Max
M1[1] 1.04 dBm
5.215030 GHz
10 d8m M1 M201] -24.05 dBm|
0 de Yy 5.167520 GHz
™ T CTTE T i LA T O I
-10 dBm J// \h
-20 dem }‘; Tt
A I e dpecorinsace
-40 dBm
-50 dem
-60 dem
-70 dBm
CF 5.21 GHz 1001 pts Span 120.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 5.21503 GHz 1.04 dem
M2 1 5.16752 GHz -24.05 dBm
M3 1 5.25212 GHz -23.74 dbm
Il J v
Date: Z5.DEC.2024 16:47:19

Occupied Channel Bandwidth

Condition | Mode

Frequency (MHz) | Antenna

99% OBW (MHz)

NVNT ac80

5210 Antl

75.764

OBW NVNT ac80 5210MHz Antl
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Spectrum

(=)

Ref Level 20.00 dBm
Att 25 dB
SGL Count 100/100

Offset 11.50 dB & RBW 1 MHz
SWT 17 ps & YBW 3 MHz

Mode Auto FFT

@® 1Pk Max

10 dem

Mi[1]

0 dBm

Occ Bw

-8.10 dBm|
5.218630 GHz|
75.764235764 MHz|

-10 dem Tl

M1

X,

£
T

12 VW

-20 dem /

-30 dBm

dBm ‘/

-50 dBm

-60 dBm

-70 dBm

CF 5.21 GHz

1001 pts

Span 120.0 MHz

Marker

Type | Ref | Tr | X-value Y-value

Function

Function Result

5.21863 GHz
5.171878 GHz
5.247642 GHz

T1

C
M1 1
1
T2 1

-8.10 dBm
-12.78 dém
-13.07 dem

Occ Bw

75.764235764 MHz

JI

Date: 25.DEC.2024 16:42:51
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4.4 Duty Cycle

Test Requirement:

FCC Partl15 E Section 15.407

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Limit:

/

Test setup:

Power Meter

oo
ooo
o o |
s o v

== E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure:

Measurement using an RF average power meter

a) A diode detector and an oscilloscope that together have sufficiently
short response time to permit accurate measurements of the on and off
times of the transmitted signal.

789033 D02 General UNII Test Procedures New Rules v02r01 Page 3
b) Set the center frequency of the instrument to the center frequency of
the transmission. Set RBW = EBW if possible; otherwise, set RBW to the

largest available value. Set VBW = RBW. Set detector = peak

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass
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Correction Factor (dB)

Mi[1]

76.51
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Antl
100 ms & VBW 10 MHz

Duty Cycle NVNT ac80 5210MHz Antl

Offset 11.50 dB @ RBW 10 MHz

30 dB @& SWT

5210

Ref Level 20.00 dBm

Spectrum
SGL

@ 1Rm Clrw
10 dem

0 By

10.0 ms/

10001 pts

-50 dBm
-60 deém
-70 dem
CF 5.21 GHz

Measurement Data: Go116S

Mode | Frequency (MHz) | Antenna | Duty Cycle (%)

ac80

j& ALt

Duty Cycle

Condition

NVNT

Date: 25.DEC.2024 16:42:01
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4.5 Average Transmit Power

Test Requirement:

FCC Partl15 E Section 15.407

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Limit:

For the band 5.15-5.25GHz, 5.25-5.35GHz, 5.47-5.725GHz, the
maximum conducted output power over the frequency bands of operation
shall not exceed 250mW.

For the band 5.725-5.85GHz, the maximum conducted output power over
the frequency bands of operation shall not exceed 1W.

Test setup:

Power Meter

o o o |
ooo
o o |
s o v

== E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure:

Measurement using an RF average power meter

0] Measurements may be performed using a wideband RF power
meter with a thermocouple detector or equivalent if all of the
conditions listed below are satisfied
a) The EUT is configured to transmit continuously or to transmit
with a constant duty cycle.
b) At all times when the EUT is transmitting, it must be
transmitting at its maximum power control level.
¢) The integration period of the power meter exceeds the
repetition period of the transmitted signal by at least a factor of

five.

(ii) If the transmitter does not transmit continuously, measure the
duty cycle, x, of the transmitter output signal as described in
section B).

(iii) Measure the average power of the transmitter. This

measurement is an average over both the on and off periods of
the transmitter.

(iv) Adjust the measurement in dBm by adding 10 log(1/x) where x is
the duty cycle (e.g., 10log(1/0.25) if the duty cycle is 25 percent).

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass
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Measurement Data: Go116S
Band 1 (5150-5250 MHz)

Condition | Mode | Frequency | Antenna | Conducted Duty Cycle F;roovf/agr Limit | Verdict
(MH2z) Power (dBm) | Factor (dB) (dBm) (dBm)
NVNT ac80 5210 Antl 11.218 1.16 12.378 24 Pass

Note: Total Power= Conducted Power+ Duty Cycle Factor
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4.6 Power Spectral Density

Test Requirement:

FCC Partl15 E Section 15.407

Test Method:

ANSI C63.10-2020+Cor.1-2023, section 12.6

Limit:

<11.00dBm/MHz for 5150MHz-5250MHz, 5250-5350MHz and 5470-5725
MHz
<30.00dBm/500KHz for 5725MHz-5850MHz

Test setup:

Spectrum Analyzer

=Y
A~ ooo
ooo

- = E'i' E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure:

Refer-to ANSI C63.10-2020+Cor.1-2023, section.12.6

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass
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Measurement Data: Go116S
Band 1 (5150-5250 MHz)

Condition | Mode | Frequency (MHz)

Antenna | Max PSD (dBm)

Limit (dBm) | Verdict

NVNT ac80 5210

Antl -4.143

11 Pass

Spectrum

PSD NVNT ac80 5210MHz Antl

(=)

Ref Level 15.00 dBm Offset
jo Att 15 dB @ SWT
SGL Count 100/100

11,50 dB @ RBW 1 MHz

100 ms & VBW 3 MHz Mode Auto Sweep

@® 1Pk Max

10 dBm

M1[1]

0 dBm

-4.14 dBm
9.212520 GHz|

-10 dBm

WL

MM

-20 dBm

-30 dem

o Bl i

-50 dBm

-60 dBm

-70 dem

-80 dem

CF 5.21 GHz

1001 pts

Span 120.0 MHz

JI

Date: 25.DEC.2024 16:43:44
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4.7 Radiated Band Edge

Test Requirement:

FCC Partl15 E Section 15.407 and 15.205

Test Method:

ANSI| C63.10-2020+Cor.1-2023

Test site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Receiver setup:
Frequency Detector RBW VBW Remark
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz AV IMHz | 3MHz | Average Value
Limit:
Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz 68.2 Peak Value

Undesirable emission limits:
(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions

outside of the 5.15-5.35 GHz band shall not exceed an EIRP of -27
dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions

outside of the 5.15-5.35 GHz band shall not exceed an EIRP of -27
dBm/MHz. Devices operating in the 5.25-5.35 GHz band that generate
emissions in the 5.15-5.25 GHz band must meet all applicable
technical requirements for operation in the 5.15-5.25 GHz band
(including indoor use) or alternatively meet an out-of-band emission
EIRP limit of -27 dBm/MHz in the 5.15-5.25 GHz band.

(3) For transmitters operating in the 5.47-5.725 GHz band: all emissions

outside of the 5.47-5.725 GHz band shall not exceed an EIRP of —27
dBm/MHz.

Test Procedure:

The EUT was placed on the top of a rotating table 1.5 m above the
ground at a 3 meter camber. The table was rotated 360 degrees to
determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height antenna
tower.

The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make
the measurement.

For each suspected emission, the EUT was arranged to its worst
case and then the antenna was tuned to heights from 1 meter to 4
meters and the rotable table was turned from O degrees to 360
degrees to find the maximum reading.

The test-receiver system was set to Peak Detect Function and
Specified Bandwidth with Maximum Hold Mode.

If the emission level of the EUT in peak mode was 10dB lower than
the limit specified, then testing could be stopped and the peak values
of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using peak, quasi-
peak or average method as specified and then reported in a data
sheet.

Test setup:

Above 1GHz
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b
Test Antenna«
»
<Ilm .. 4m>v)

Tum Tablev o epzzzzzzzz

v

=150cm :.,

ANNNNRRNNNRNNY
AODNNNNNNNR

| Receiverv H Preamplifier+

Test Instruments: Refer to section 3 for details
Test mode: Refer to section 2.2 for details
Test results: Pass

Remark:

According to KDB 789033 D02 v02r01 section G) 1) (d), for For measurements above 1000 MHz @ 3m
distance, the limit of field strength is computed as follows:

E[dBuV/m] = EIRP[dBm] + 95.2,
For example, if EIRP = -27dBm
E[dBuV/m] =-27 + 95.2 = 68.2dBuVv/m.



Page 22 of 47 Report No.: A2409035-C01-R05
Measurement Data: Go116S
Bandl
Mode: 802.11ac(HT80) Frequency: 5210MHz
Reading Factor Measure o
Antenna Frequency Level Level Limit Over Detector
Pol. (MHz) (dBuV/m) limit(dB)
(dBuVv) (dB/m) (dBuV/m)
5150.00 37.33 17.21 54.54 68.20 -13.66 PK
5150.00 36.88 17.21 54.09 68.20 -14.11 PK
Mode: 802.11ac(HT80) Frequency: 5210MHz
Ant E Reading Factor Measure Limit o
ntenna requenc imi ver
Pol. (l\(jIHz) Y| Level Level @Buv/im) | timit@s) | Detector
(dBuVv) (dB/m) (dBuV/m)
H 5150.00 22.44 17.18 39.62 54.00 -14.38 AV
5150.00 24.72 17.18 41.90 54.00 -12.10 AV
Mode: 802.11ac(HT80) Frequency: 5210MHz
Reading Factor Measure o
Antenna Frequency Level Level Limit Over Detector
Pol. (MHz) (dBuV/m) limit(dB)
(dBuVv) (dB/m) (dBuV/m)
5350.00 33.84 17.21 51.05 68.20 -17.15 PK
5350.00 35.45 17.21 52.66 68.20 -15.54 PK
Mode: 802.11ac(HT80) Frequency: 5210MHz
Reading Factor Measure o
Antenna Frequency Level Level Limit Over Detector
Pol. (MHz) (dBuV/m) limit(dB)
(dBuVv) (dB/m) (dBuV/m)
5350.00 27.40 17.18 44.58 54.00 -9.42 AV
5350.00 23.18 17.18 40.36 54.00 -13.64 AV
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Measurement Data: Go132S
Band1
Mode: 802.11ac(HT80) Frequency: 5210MHz
Reading Factor Measure o
Antenna Frequency Level Level Limit Over Detector
Pol. (MHz) (dBuV/m) limit(dB)
(dBuVv) (dB/m) (dBuV/m)
H 5150.00 35.50 17.21 52.71 68.20 -15.49 PK
V 5150.00 36.74 17.21 53.95 68.20 -14.25 PK
Mode: 802.11ac(HT80) Frequency: 5210MHz
Reading Factor Measure o
Antenna Frequency Level Level Limit Over Detector
Pol. (MHz) (dBuV/m) limit(dB)
(dBuVv) (dB/m) (dBuV/m)
H 5150.00 22.56 17.18 39.74 54.00 -14.26 AV
\Y 5150.00 25.45 17.18 42.63 54.00 -11.37 AV
Mode: 802.11ac(HT80) Frequency: 5210MHz
Reading Factor Measure o
Antenna Frequency Level Level Limit Over Detector
Pol. (MHz) (dBuVv/m) limit(dB)
(dBuVv) (dB/m) (dBuVv/m)
H 5350.00 35.89 17.21 53.10 68.20 -15.10 PK
\Vi 5350.00 33.47 17.21 50.68 68.20 -17.52 PK
Mode: 802.11ac(HT80) Frequency: 5210MHz
Reading Factor Measure o
Antenna Frequency Level Level Limit Over Detector
Pol. (MHz) (dBuV/m) limit(dB)
(dBuVv) (dB/m) (dBuV/m)
H 5350.00 25.00 17.18 42.18 54.00 -11.82 AV
V 5350.00 26.16 17.18 43.34 54.00 -10.66 AV
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4.8 Conducted Band Edge

Test Requirement:

FCC Partl15 E Section 15.407 and 15.205

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Limit:

For transmitters operating in the 5.15-5.25 GHz band: All emissions
outside of the 5.15-5.35 GHz band shall not exceed an e.i.r.p. of =27
dBm/MHz.

2. For transmitters operating solely in the 5.725-5.850 GHz band:

All emissions shall be limited to a level of =27 dBm/MHz at 75 MHz or
more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25
MHz above or below the band edge increasing linearly to a level of
15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5
MHz above or below the band edge increasing linearly to a level of
27 dBm/MHz at the band edge.

Test Procedure:

The procedure for peak unwanted emissions measurements above 1000
MHz is as follows:

a) Peak emission levels are measured by setting the instrument as
follows:

1) RBW =1 MHz.

2) VBW 2= [3 x RBW].

3) Detector = peak.

4) Sweep time = auto.

5) Trace mode = max hold.

6) Allow sweeps to continue until the trace stabilizes.

Test setup:

Spectrum Analyzer

i o |
A~ | oo
i o |
— e |

=1= . E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass
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Measurement Data: Go116S

Band Edge
Condition | Mode | Frequency (MHz) | Antenna | Max Value (dBc) | Limit (dBc) | Verdict
NVNT ac80 5210 Antl -38.24 -27 Pass
NVNT ac80 5210 Antl -39.8 -27 Pass

Band Edge NVNT ac80 5210MHz Low Antl

Spectrum |

(=)

Ref Level 20.00 dBm

Offset 11.60 dB & RBW 1 MHz

M3

Att 25dB SWT 28.2 ps @ VBW 3 MHz Mode Auto FFT
SGL Count 100/100
@® 1Pk Max
mMi1[1] -6.18 dBm,|
5.203960 GHz|
10 dBm M2[1] -43.12 dBm,|
5.150000 GH
0 dBm M1 .
-10 dBm [’\M iy ri ’“un “”-V" T \’\M‘!
-20 dem i \
-27.00( n
g ry—tl 000 dBrm i T

T
PR A=A T T

]
-50 dBm
-60 dBm
-70 dBm
Start 5.06 GHz 1001 pts Stop 5.26 GHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result |
M1 1 5.203896 GHz -6.18 dBm
M2 1 5.15 GHz -43.12 dbm
M3 1 5.1298 GHz -38.25 dbm
i J i
Date: 25.DEC.2024 16:45:43
Band Edge NVNT ac80 5210MHz High Antl
Spectrum | ':%[
Ref Level 20.00 dBm Offset 11.65 dB @ RBW 1 MHz
Att 26dB  SWT 28.2 ps @ VBW 3 MHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] -7.95 dBm,|
5.212850 GHz
10 dém m2[1] -42.27 dBm
0 b 5.350000 GHz
M1
-10 dBem, f UXW VU\\W\.
-20 dgm J\/ﬁ]l
30 dbm D1 -27,000 dBrr i
\1 vz M3
= g M- y
Brm A E AT AT WL TN A VP AT
-50 dBm
-60 dBm
-70 dBm
Start 5.16 GHz 1001 pts Stop 5.36 GHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result |
M1 1 5.21285 GHz -7.95 dBm
M2 1 5.35 GHz -42.27 dbm
M3 1 5.3568 GHz -39.81 dBm
i J i
Date: 25.DEC.2024 16:46:41
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4.9 Radiated Emission

Test Requirement:

FCC Part15 C Section 15.209 and 15.205

Test Method:

ANSI| C63.10-2020+Cor.1-2023

Test Frequency Range:

30MHz to 40GHz

Test site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Receiver setup: Frequency Detector RBW VBW Value
30MHz- Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
1GHz
Peak 1MHz 3MHz Peak Value
Above 1GHz AV IMHz | 3MHz | Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
74.0 Peak Value
Above 1GHz 54.0 Average Value

Test Procedure:

Substitution method was performed to determine the actual ERP
emission levels of the EUT.
The following test procedure as below:

1>.Below 1GHz test procedure:

1. The EUT was placed on the top of a rotating table (0.8m for below
1GHz and 1.5 meters for above 1GHz) above the ground ata 3
meter camber. The table was rotated 360 degrees to determine the
position of the highest radiation.

2. The EUT was set 3 meters away from the interference-receiving
antenna, which was mounted on the top of a variable-height
antenna tower.

3. The antenna height is varied from one meter to four meters above
the ground to determine the maximum value of the field strength.
Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

4. For each suspected emission, the EUT was arranged to its worst
case and then the antenna was tuned to heights from 1 meter to 4
meters and the rotable table was turned from 0 degrees to 360
degrees to find the maximum reading.

5. The test-receiver system was set to Peak Detect Function and
Specified Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10dB lower than
the limit specified, then testing could be stopped and the peak
values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using
peak, quasi-peak or average method as specified and then reported
in a data sheet.

2>.Above 1GHz test procedure:

1. On the test site as test setup graph above,the EUT shall be placed at
the 1.5m support on the turntable and in the position closest to normal
use as declared by the provider.

2. The test antenna shall be oriented initially for vertical polarization and
shall be chosen to correspond to the frequency of the transmitter.The
output of the test antenna shall be connected to the measuring
receiver.
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3. The transmitter shall be switched on, if possible, without modulation
and the measuring receiver shall be tuned to the frequency of the
transmitter under test.

4. The test antenna shall be raised and lowered from 1m to 4m until a
maximum signal level is detected by the measuring receiver. Then the
turntable should be rotated through 360° in the horizontal plane, until
the maximum signal level is detected by the measuring receiver.

5. Repeat step 4 for test frequency with the test antenna polarized
horizontally.

6. Remove the transmitter and replace it with a substitution antenna

7. Feed the substitution antenna at the transmitter end with a signal
generator connected to the antenna by means of a nonradiating cable.
With the antennas at both ends vertically polarized, and with the signal
generator tuned to a particular test frequency, raise and lower the test
antenna to obtain a maximum reading at the spectrum analyzer. Adjust
the level of the signal generator output until the previously recorded
maximum reading for this set of conditions is obtained. This should be
done carefully repeating the adjustment of the test antenna and
generator output.

8. Repeat step 7 with both antennas horizontally polarized for each test
frequency.

9. Calculate power in dBm into a reference ideal half-wave dipole
antenna by reducing the readings obtained in steps 7 and 8 by the
power loss in the cable between the generator and the antenna, and
further corrected for the gain of the substitution antenna used relative
to an ideal half-wave dipole antenna by the following formula:
EIRP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)
where:

Pg is the generator output power into the substitution antenna.

Test setup:

Below 1GHz

) _
e -

Test Antennas

A

< ]lm .. 4dm >+,

ry
'
'
1
'
'
'

A EEEEEEEEEEEEE

< 80cm = Tum Table:

T 7
/ ’
7 K
7 H
7 H
7 H
g 7
Ed 2

VAN
| Receivers H Preamplifiers }/

L

=

Above 1GHz
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Tum Table - ez

<150cm :«.,:

AONNNNNANNRDNN
AODNNNNNNNR

Test Antennas

< lm

l Recei\'er.‘}__l Preamplifiers

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass
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Measurement Data: Go116S

Below 1GHz
Antenna polarity: Vertical
20.0 dBu¥/m
Fi
60
FCC Fast 15 Class B Radiation [30-1000])
50 |-
|
10 | s
2
30 1
20
10
0.0
30.000 40 50 G0 70 90 [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 dBuvim dB Detector cm degree Comment
1 55.2853 14 58 13.57 2815 4000 -1185 peak
2 168.8277 19.45 14.19 33.64 4350 -986 peak
3 500.0088 2047 18.21 38.68 46.00 -732 QP
4 600.0222 18.58 2022 38.80 4600 -720 peak
5 700.0406 17.31 21.74 39.05 4600 -695 QP
6 * 800.0076 19.73 2290 42 B3 46.00 -337 QP

Note:1. *:Maximum data; x:Over limit; l:over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Antenna polarity: Horizontal
80.0  dBu¥/m

i

60
FCC Part 15 Class B Radiation (20-1000)

: f

an 3
2 -
3n
20
10
0.0
30,000 40 50 &0 70 80 [MHz] 300 400 500 GO0 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree Comment
1 169.5990 21.76 1412 35.88 4350 762 QP
2 400.0109 16.59 16.24 32.83 4600 -1317 peak
3 600.0222 17.85 20.22 38.07 4600 -793 QP
4 700.0406 19.49 21.74 4123 4600 477 QP
5 * 8000077 18.77 2290 41.67 4600 433 QP
5] 900.0422 15.65 24 04 39.69 46.00 -6.31 peak

Note:1. *:Maximum data; x:Over limit; l-over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Measurement Data: Go132S

Below 1GHz
Antenna polarity: Vertical
0.0 dBuV/m
7l
60
FCC Fart 15 Class B Aadiation [20-1000])
50 |_
F B
" P AL
1
30
20
10
0.0
20000 A0 50 &0 70 $0 [MH=) 300 400 500 €00 FOO  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuVim dBuY/m dB Detector cm degree Comment
1 2292395 19.81 1227 3208 46.00 -1392 peak
2 500.0088 21.33 18.21 39.54 46.00 -6.46 peak
3 763.1972 16.54 22 62 39.16 4600 -684 QP
4 * 8000077 19.49 22.90 42 39 46.00 -361 QP
5 850.0412 16.07 23.34 39 .41 4600 -659 QP
6 1000.000 1744 24 83 42 27 5400 -1173 peak

Note:1. *Maximum data; x:Over limit; l:over margin.
2 Measurement=Reading Level+Caorrect Factor; Correct Factor=Antenna Factor+Cable Loss.
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Antenna polarity: Horizontal
20.0 dBuV/m

70

60
FCC Fart 15 Class B Hadiation [20-1000)

: r

I L
“ ; £
2 e
30
1
20 W
10
0.0
30000 A0 50 E0 70 #0 [MHz] 300 400 500 GO0 700 1000.000
Na. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree

MHz dBuv dB dBuvim dBuvim dB Detector cm degree Comment
1 153.0393 10.00 15.05 25.05 4350 -18.45 peak
2 2291859 18.64 1226 30.90 46.00 -1510 peak
3 500.0088 17.99 18.21 36.20 46.00 -9.80 peak
4 750.0206 15.62 2247 38.09 4600 -791 QP
5 * 8000077 16.34 2290 39.24 46.00 -B.76 QP
6 900.0422 13.83 2404 37.87 46.00 -8.13 peak

Note:1. *:Maximum data; x:Over limit; I:over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Above 1GHz: Go116S

Detector: PK

802.11ac(HT80) 5210MHz

Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
10420.18 49.61 16.29 14.62 32.65 47.87 74.00 -26.13 Vertical
15630.27 53.4 21.83 17.66 34.46 58.43 74.00 -15.57 Vertical
10420.05 50.32 16.29 14.62 32.65 48.58 74.00 -25.42 | Horizontal
15630.07 49.76 21.83 17.66 34.46 54.79 74.00 -19.21 | Horizontal
Detector: AV
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
10420.15 40.86 16.29 14.62 32.65 39.12 54.00 -14.88 Vertical
15630.26 42.65 21.83 17.66 34.46 47.68 54.00 -6.32 Vertical
10420.15 40.83 16.29 14.62 32.65 39.09 54.00 -14.91 | Horizontal
15630.18 40.66 21.83 17.66 34.46 45.69 54.00 -8.31 Horizontal
Above 1GHz: Go132S
802.11ac(HT80) 5210MHz
Detector: PK
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r .
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
10420.29 50.32 16.29 14.62 32.65 48.58 74.00 -25.42 Vertical
15630.13 53.17 21.83 17.66 34.46 58.20 74.00 -15.80 Vertical
10420.31 51.14 16.29 14.62 32.65 49.40 74.00 -24.60 | Horizontal
15630.25 52.11 21.83 17.66 34.46 57.14 74.00 -16.86 | Horizontal
Detector: AV
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit | polarization
(dBuV) (dB/m) (dB) (dB) (dB)
10420.10 38.06 16.29 14.62 32.65 38.06 54.00 -15.94 Vertical
15630.10 41.96 21.83 17.66 34.46 41.96 54.00 -12.04 Vertical
10420.04 41.04 16.29 14.62 32.65 41.04 54.00 -12.96 | Horizontal
15630.29 40.25 21.83 17.66 34.46 40.25 54.00 -13.75 | Horizontal
Note:

1. Level = Read Level + Antenna Factor+ Cable loss- Preamp Factor.

2. The test trace is same as the ambient noise (the test frequency range: 18GHz~40GHz), therefore no data
appear in the report.

3. This limit applies for using average detector, if the test result on peak is lower than average limit, then
average measurement needn’t be performed.
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4.10 Conducted Spurious Emission

Test Requirement:

FCC Partl15 E Section 15.407

Test Method:

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

Limit:

For transmitters operating in the 5.15-5.25 GHz band: All emissions
outside of the 5.15-5.35 GHz band shall not exceed an e.i.r.p. of —27
dBm/MHz.

2. For transmitters operating solely in the 5.725-5.850 GHz band:

All emissions shall be limited to a level of =27 dBm/MHz at 75 MHz or
more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25
MHz above or below the band edge increasing linearly to a level of
15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5
MHz above or below the band edge increasing linearly to a level of
27 dBm/MHz at the band edge.

Test Procedure:

The procedure for peak unwanted emissions measurements above 1000
MHz is as follows:

a) Peak emission levels are measured by setting the instrument as
follows:

1) RBW =1 MHz.

2) VBW 2= [3 x RBW].

3) Detector = peak.

4) Sweep time = auto.

5) Trace mode = max hold.

6) Allow sweeps to continue until the trace stabilizes.

Test setup:

Spectrum Analyzer

i o |
A~ | oo
i o |
— e |

=1= . E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 3 for details

Test mode:

Refer to section 2.2 for details

Test results:

Pass
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Measurement Data: Go116S

Conducted RF Spurious Emission

Condition | Mode | Frequency (MHz) | Antenna

Max Value (dBc)

Limit (dBc) | Verdict

NVNT

ac80 5210

Antl

-29.7

-27 Pass

Tx. Spurious NVNT ac80 5210MHz Antl Emission

Spectrum |

=)

Ref Level 10.00 dBm Offset 11.50 d

SGL Count 100/100

B & RBW 1 MHz

}o Att 20dB  SWT 160 ms & VBW 3 MHz

Mode Auto Sweep

@ 1Pk Max

0 dBm

M1[1]

-29.71 dBm)|
39.98002 GHz

-10 dBm

-20 dBm

D1 -27.000 dBm

-30 dBm

-50 dBm

-60 dBm

-70 dem

-80 deém

Start 30.0 MHz

30001 pts

Stop 40.0 GHz

Marker
Type | Ref | Trc | X-value |

Y-value

Function

Function Result |

M1 [ 1] 39,98002 GHz |

-29.71 dém

Jl

Date: Z5.DEC.Z2024 16:44:44
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4.11 Photos of Test

.
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4.12 Photos of EUT

Gol116S
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TRUEVIEW GO
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Complies with 21 CFR 10400 and 104011 except for
mezcwszﬂea 3 _as describedin
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