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Certification of Engineering Report

This report has been prepared by Unified Compliance Laboratory (UCL) to document compliance
of the device described below with the requirement of Federal Communication Commissions (FCC) Part
15, Subpart E. This report may be reproduced in full. Partial reproduction of this report may only be made
with the written consent of the laboratory. The results in this report apply only to the sample tested.

Applicant Ubiquiti Inc. / EEEEBLREHRBER AT EES AT
Manufacturer Ubiquiti Inc.

Brand Name UBIQUITI

Model Number LTU-LR

Equipment Under Test | FE#F151E55

FCCID SWX-LTULRR

ICID 6545A-LTULRR

On this 13th day of November 2019, I individually and for Unified Compliance Laboratory
certify that the statements made in this engineering report are true, complete and correct to the best of my
knowledge and are made in good faith.

Although NVLAP has accredited the Unified Compliance Laboratory testing facilities, this report
must not be used to claim product certification, approval, or endorsement by NVLAP, NIST or any
agency of the federal government.
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Reviewed By: Alex Macon
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Revision History
Revision Description Date
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TR3679_LTU-LR_UNII-3_NCC_014 Page 3 of 27

PROPRIETARY




UNIFIED
COMPLIANCE
LAB o RATO RY 427 West 12800 SOthh, Draper, UT 84020

Table of Contents

I Client INfOrMAtION. ......ccieeiietierieiie et et eieerteeseestesbeesbeesteesseessaessseesseasseensaesaesssesssesssesnsesnseessessssensss 5
1.1 APDIICANT.....cviiitiiiiiecieeet ettt ettt et e et e et e e b e e be e s taeetaeetbeeebeeabe e ta e bbesabeerbeerbeeabeetaeetaeerbeeareenns 5
1.2 IMLANUTACTUTET ... vt eiveeieeeiee et ete ettt et e st e et e et e e e e steesteesssessseenseesseesssesssessseenseensaessaesssenssenssennes 5

2 Equipment Under TeSt (EUT)......ccccveiiiiiiieiieiiesiesieeieesieesiee st ste e eveeteessaessaesnsesnseensaessaessnessnesnsennns 6
2.1 Identification Of EUT ......cccoiciiiiieiiciiese ettt et e e staestaessaesnbesssaessaenseessnessnes 6
2.2 DeScription Of EUT ......ccciiiiiiiiieiieciesie ettt ettt sveste ettt et esseesssesnseensaensaessaessnesssennsennns 6
2.3 EUT and Support EQUIPIMENL........c.ccoiiirieiieeiieie ettt et ere e e steesenessaessnessseesseessnessnessnes 7
2.4 Interface Ports 0N EUT .......occuiiiiiiiiiecie ettt sttt st e ssteseta e e eseessaesnnes 7
2.5 Operating ENVITONIMENL . ......cc..iiiiiiiiiieitieeiie ettt ettt ettt et e st esbeesatesateeabeebeenbeesaeesaees 7
2.6 OPEratiNg IMOGES. ....ccoueieuiieiieitet ettt ettt et e ettt e b e e sb e s bt e s st e saeeeate e bt e beesbeesatesnteeateenne 7
2.7 EUT EXEICISE SOTEWATE.....cccuiiiiiiieiiiieeiieeiieeeieeeiee ettt e steeesiveesteeesteeesebeeestaeessseessseeensseeessseessseenns 8
2.8 Modification Incorporated/Special Accessories on EUT.........cccooovevieviiiiiniieniciesee e 8
2.9  Deviation, Opinions Additional Information or Interpretations from Test Standard.................... 8

3 Test Specification, Method and ProCedUIESs...........ceevvireiieriienierieriecie ettt see e se e senes 9
3.1 TSt SPECIIICALION. .....vieeieeieeiiieieeieesteeseeste e e te e bt e e e e e sseessbeesseesseessaessaessaesssessseasseenseesseesssenses 9
3.2 SUMMATY OF TESES .1.uviiiieiiieiie ettt ettt et e b e e esteestaestaessaeasseesseesseesseesssesssessseesseesseesseens 9
33 RESUILS ...ttt ettt ettt et e et e et e e e e s teesteessseasseessaesseeseessseasseesseensaessaesseensnensneanns 9
34 TSt LLOCALION ...eeueviieiiiieciiieeiie et ee ettt ettt e et e ettt e estee e taeesabaeestbeesaseeesseasssesensseessseeansseensseesnsseenssenns 9

4 TSt EQUIPITIENL ..c...eiiiiiiiiieee ettt ettt ettt ettt et et e bt e s bt e saeesateeabeebe e beesbeesseesateenteenseeseens 10
4.1 Conducted Emissions at Mains POItS........c..cccviiiiciiiiiiiiiie et 10
4.2 Direct Connect at the Antenna Port TeStS.......cueeviiiiiiiiiiicciie ettt 10
4.3 Radiated EMISSIONS ......cciiiiiiiiiiiiiiciie ettt ettt et eeae e e s b e e s teeesebeeesbeeentaeessseeensaeessens 11
4.4  Equipment CaliDration..........cccceeeuirciieriieriesiesiiesreeteereeseesaessesseesseesseessassssesssesssessseesseesseessnes 12
4.5 Measurement UNCEILAINLY ......c..ccviervieriierieriesreeteeteesteesseesseessaesssessseasseesseesseesssssssessseassesssassseens 12

S TSt RESUILS ...eeuiieiieciie ettt ettt e te et e e s ta e st e sabessbeesbe et aesseessbeesseanseenseensaessaessnesnnennseenns 13
5.1 ANLENNA REQUITEIMENLS ........eeiuiiiiieiieiteiieste et ete et eieesteeseeeseaesnseasseesseesseesseesssessseesseensassseens 13
5.2 Conducted Emissions at Mains Ports Data ...........cccuereviiiiiriienienienie e eieeeeseesee e sseeseessaens 14
53 Emission BandWidth ..........ccociiiieiiiiieieieseceee ettt naenae 16
54  Maximum Average Output POWET ........ccooiiiiiiiiiiiiie ettt 17
5.5 SPUIIOUS EIMISSIONS ...eieuviiiieiieiiieeitieeiieesiteesteeetteesbeeetaeesebeeetaeessseesssaeessseessseeessssessseessseessseenns 19
5.6  Maximum Power Spectral Density ........cccooioiiiiiiiiiiieieeesee et 25

TR3679 LTU-LR UNII-3 NCC 014 Page 4 of 27

PROPRIETARY



UNIFIED
COMPLIANCE
LAB o RATO RY 427 West 12800 South, Draper, UT 84020

1 Client Information

1.1 Applicant
Ubiquiti Inc EEEBEBLREEARAE
685 Third Avenue BiES AT
Compan N
pany New York, NY 10019 | &L {E5EH—E1075
12%&
Contact Name Mark Feil
Title Compliance Manager
1.2 Manufacturer
Ubiquiti Inc.
Combpan 685 Third Avenue
pany New York, NY 10017
U.S.A.
Contact Name Mark Feil
Title Compliance Manager
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2 Equipment Under Test (EUT)
2.1 Identification of EUT

Brand Name UBIQUITI

Model Number LTU-LR

Antenna Brand Ubiquiti

Antenna Model LTU-LR

Equipment Under Test miRtEESR

Serial Number 1939A FCECDAFF0154
Dimensions (cm) 51.2 x 38.6 x 25.8

2.2 Description of EUT

The LTU-LR is a fixed point-to-point or point to multiple point transceiver, intended for outdoor use,
operating in the UNII-1, UNII-2A/2C and UNII-3 frequency bands. A Bluetooth LE transceiver is
included for device management. An Ethernet port is used for data transfer and to provide power using a
GP-A240-050G POE supply.

The UNII transceiver uses 5 modulation bandwidths with channels spaced 5 MHz apart. Modulation
bandwidths of 10 MHz, 20 MHz, 30 MHz, 40 MHz, and 50 MHz are used. There are 2 transmit chains,
one for vertically polarized and one for horizontally polarized transmission. The table below shows the
channels used in each band with the different channel bandwidths and maximum power settings that this
report covers. This report covers the circuitry of the device subject to FCC Part 15, Subpart E and
LP0002.

5730, 5735, 5740, 5745, 5750, 5755, 5760, 5765, 5770,
10 MHz 5775, 5780, 5785, 5790, 5795, 5800, 5805, 5810, 5815, TP30
5820, 5825, 5830, 5835, 5840, 5845

5735, 5740, 5745, 5750, 5755, 5760, 5765, 5770, 5775,

20 MHz 5780, 5785, 5790, 5795, 5800, 5805, 5810, 5815, 5820, TP30
5825, 5830, 5835, 5840
UNII-3 5740, 5745, 5750, 5755, 5760, 5765, 5770, 5775, 5780,
30 MHz 5785, 5790, 5795, 5800, 5805, 5810, 5815, 5820, 5825, TP30
5830, 5835

5745, 5750, 5755, 5760, 5765, 5770, 5775, 5780, 5785,

40 MHz 5790, 5795, 5800, 5805, 5810, 5815, 5820, 5820, 5830 TP30
5750, 5755, 5760, 5765, 5770, 5775, 5780, 5785, 5790,
50 MHz 5795, 5800, 5805, 5810, 5815, 5820, 5825 TP30
TR3679 LTU-LR_UNII-3_NCC 014 Page 6 of 27
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2.3 EUT and Support Equipment

The EUT and support equipment used during the test are listed below.

Brand Name
Model Number
Serial Number

Description

Name of Interface Ports /
Interface Cables

BN: UBIQUITI
MN: LTU-LR
SN: N/A

Point-to-Point / Point-to-Multi-
Point Transceiver

PoE — Shielded RJ-45 Input (4
meters) See Section 2.4 (Note 2)

BN: UBIQUITI
MN: GP-A240-050G
SN: N/A

PoE Power supply

See Section 2.4

BN: Dell
MN: XPS
SN: N/A

Laptop Computer

Ethernet Non-Shielded Cat Se to
PoE PSU

Notes: (1) EUT

(2) Interface port connected to EUT (See Section 2.4)
The support equipment listed above was not modified in order to achieve compliance with this standard.

2.4 Interface Ports on EUT
Name of Ports No. of Ports Fitted to EUT Cable Description/Length
LTU-LR PoE/Data in 1 Shielded Cat Se cable (4 meters)
PoE PSU AC mains 1 3 Conductor power cord (40 cm)
PoE PSU PoE/Data out 1 Shielded Cat 5e cable (8 meters)
PoE PSU Data in 1 Non-shielded Cat Se cable (1 meter)

2.5 Operating Environment

Power Supply 120 VAC
AC Mains Frequency 60 Hz
Temperature 229C
Humidity 21.0%
Barometric Pressure 12.5 psi

2.6 Operating Modes

The LTU-LR was tested while the UNII transceiver was in a constant transmit mode at the upper,
middle, and lower channels for each modulation bandwidth and frequency band. The Bluetooth LE
transceiver was active while testing the UNII-3 transceiver to assess any transmitter interactions. The
worst case test mode, unless otherwise stated, was 802.11ac 10 MHz channel. The EUT was running

firmware version 2.0.5.

TR3679 LTU-LR_UNII-3_NCC 014
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2.7 EUT Exercise Software

Ubiquiti test software and firmware were used to control the transceivers of the EUT. (ART)

2.8 Modification Incorporated/Special Accessories on EUT

There were no modifications made to the EUT during testing to comply with the specification.

2.9 Deviation, Opinions Additional Information or Interpretations
from Test Standard

There were no deviations, opinions, additional information or interpretations from the test specification.

TR3679 LTU-LR_UNII-3 NCC 014 Page 8 of 27
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3 Test Specification, Method and Procedures
3.1 Test Specification

47 CFR FCC Part 15, Subpart E, Section 15.407

Limits and methods of measurement of radio interference characteristics of
Title Unlicensed National Information Infrastructure Devices

RSS-247 Issue 2

LP0002 Section 5.7.1

Purpose of Test The tests were performed to demonstrate initial compliance

3.2 Summary of Tests

FCC NCC Section . Environmental Frequency
Section IC Section Phenomena Range (MHZ) Result
15.407(a) 5733 N/A Antenna requirements Struptural Compliant
Requirement
RSS-Gen Conducted Disturbance at .
15.407(b) 33 Mains Port 0.15to0 30 Compliant
15.407(a) 5.7.5. 1;68 2_32 478622, Bandwidth Requirement 5725 - 5875 | Compliant
15.407(a) 5.7.3.3 1;68 3_32 4786.2.2, Peak Output Power 5725 - 5875 | Compliant
RSS-247 §6.2.2, | Antenna Conducted 0.009 to .
15.407(b) T4 18623 Spurious Emissions 40000 | Compliant
RSS-247 §6.2.2, | Radiated Spurious 0.009 to .
15.407(b) 5.7.4 §6.2.3 Emissions 40000 Compliant
RSS-247 §6.2.2, | Peak Power Spectral .
15.407(a) 5.7.3.3(2) §6.2.3 Density 5725 - 5875 | Compliant

The testing was performed according to the procedures in ANSI C63.10-2013, KDB 558074, KDB 789033,
KDB 662911 and 47 CFR Part 15.
See test standard for details.

3.3 Results

In the configuration tested, the EUT complied with the requirements of the specification.

3.4 Test Location

Testing was performed at the Unified Compliance Laboratory 3-Meter chamber located at 427 West
12800 South, Draper, UT 84020. Unified Compliance Laboratory is accredited by National Voluntary
Laboratory Accreditation Program (NVLAP); NVLAP Code 600241-0 which is effective until 30 June
2021.
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4 Test Equipment

4.1 Conducted Emissions at Mains Ports
Type of Model Asset Date of Last Due Date of
Equipment Manufacturer Number Number Calibration Calibration
EMI Receiver AFJ FFT3010 UCL-2500 12/14/2018 4/17/2020
Transient Limiter Com-Power LIT-930A | UCL-2496 2/11/2019 2/11/2020
LISN AFJ LS16C/10 | UCL-2512 12/14/2018 4/17/2020
Cat6 ISN Teseq IS(I;Ia;léS- UCL-2971 2/11/2019 5/21/2020
ISN Teseq ISN T800 | UCL-2974 2/19/2019 5/21/2020
LISN Com-Power LIN-120C | UCL-2612 2/11/2019 2/11/2020
AC Power Laplace ACI1000A | UCL-2857 N/A N/A
Source Instruments
Monitoring Probe Teseq MD 4070A | UCL-2980 3/16/2019 5/21/2020
Test Software UCL Revision 1 | UCL-3107 N/A N/A

Table 1:List of equipment used for Conducted Emissions Testing at Mains Port

! -E- 0 | e Spectrum
T - Analyzer
Transient
LISN Limiter
Figure 1: Conducted Emissions Test
4.2 Direct Connect at the Antenna Port Tests
Type of Model Asset Date of Last | Due Date of
Equipment Manufacturer Number Number Calibration Calibration
Spectrum Analyzer R&S FSV40 UCL-2861 06/12/2019 06/12/2020
Signal Generator R&S SMBI100A | UCL-2864 N/A N/A
Vector Signal R&S SMBV100A | UCL-2873 N/A N/A
Generator
. . OSP-
Switch Extension R&S B157TWX UCL-2867 | 06/13/2019 06/13/2020
Switch Extension R&S OSP-150W | UCL-2870 | 06/14/2019 06/14/2020

Table 2:List of equipment used for Direct Connect at the Antenna Port

TR3679 LTU-LR_UNII-3 NCC 014 Page 10 of 27
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EUT

Antenna Port

Attenuator
Spectrum Analyzer

Figure 2: Direct Connect at the Antenna Port Test
4.3 Radiated Emissions

Type of Model Asset Date of Last | Due Date of
Equipment Manufacturer Number Number Calibration Calibration
EMI Receiver Keysight N9038A UCL-2778 11/26/2018 5/3/2020
Pre-Amplifier Sonoma 310N UCL-2889 | 9/13/2018 5/16/2020
Instruments
Double Ridge BBHA
Horn Antenna Scwarzbeck 9120D UCL-3065 4/11/2019 6/3/2020
Log Periodic Scwarzbeck STLP 9129 | UCL-3068 4/11/2019 6/3/2020
15 -40 GHz Scwarzbeck BBHA 9170 | UCL-2487 2/15/2017 4/16/2020
Horn Antenna
18- 40. GHz Scwarzbeck BBV 9721 | UCL-2490 4/1/2019 4/1/2020
Amplifier
0.5- 18. GHz Scwarzbeck BBV 9718C | UCL-2493 4/1/2019 4/1/2020
Amplifier
Loop Antenna Com-Power AL-130R | UCL-2596 10/26/2018 4/23/2020
Test Software UCL Revision 1 | UCL-3108 N/A N/A
Table 3:List of equipment used for Radiated Emissions
TR3679 LTU-LR_UNII-3 NCC 014 Page 11 of 27
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EUT ° 2 .
) R . _ pectrum
—_— "H_ B o i Analyzer
: =

- - 6db -
Turntable Attenuator Pre/Power
Amplifiers

Figure 3: Radiated Emissions Test

4.4 Equipment Calibration

All applicable equipment is calibrated using either an independent calibration laboratory or Unified
Compliance Laboratory personnel at intervals defined in ANSI C63.4:2014 following outlined calibration
procedures. All measurement instrumentation is traceable to the National Institute of Standards and
Technology (NIST). Supporting documentation relative to traceability is on file and is available for
examination upon request.

4.5 Measurement Uncertainty

Test Uncertainty (+ dB) Confidence (%)

Conducted Emissions 1.44 95
Radiated Emissions (9 kHz to 30 MHz) 2.50 95
Radiated Emissions (30 MHz to 1 GHz) 3.95 95
Radiated Emissions (1 GHz to 18 GHz) 5.56 95
Radiated Emissions (18 GHz to 40 GHz) 5.16 95
Direct Connect Tests K Factor Value
Emissions Bandwidth 2 2.0%
Output Power 2 1.0dB
Peak Power Spectral Density 2 1.3dB
Band Edge 2 0.8 dB
Transmitter Spurious Emissions 2 1.8dB
TR3679_LTU-LR UNII-3 NCC 014 Page 12 of 27
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5 Test Results
5.1 Antenna Requirements

The EUT uses an Omni and an optional accessory Dish antenna. The Maximum gain of the Omni antenna
is 3 dBi and the optional Dish antenna gain curve is in the graph below. The antennas are not user
replaceable.

Boresight Swept Gain

—— LBE-5AC-LR-gen65best_WithDish_WideSweep_P1_AAmp ]
201 —— LBE-5AC-LR-gen65best_WithDish_WideSweep_P2_AAmp
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284
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26 1

251

241

231

Gain [dBi]

224

21+

20 4

19 A

18

17 A

16

15

4.0 45 5.0 55 6.0 6.5 7.0
Frequency [GHz]

Graph 1: Dish Antenna Gain Curve

Results
The EUT complied with the specification
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5.2 Conducted Emissions at Mains Ports Data

100 Limit 1: A Mainls, CIP, [lds5 H
dBpV Limit 2: AQ Mains, AVG| Clags
S0
30
'“ 70
]
50 -
o ]
40 1
IR -
20 | L : \‘I., aN ﬂwﬁw
JI ) [ a¥) - “\\J/.:w\{:\f‘\ Fal nfﬁfﬂva"/ ﬂr’r\\wﬂdm
20 TR
10
0.009 0.1 1 10 30
Frequency MHz
Graph 2: Line Conductor
Receiver | Probe/ Cable/ Meas. . .
Frehq;lllj-lency Line Detector | Reading LISN Atten Level ( dém\lllltm) M(e:;g)ln
(MHZ) (dBuV) (dB) Factor (dB) | (dBuV) H
0.162 Line 1 QP 449 12.2 0.0 57.1 65.4 -8.2
0.501 Line 1 QP 27.6 12.3 0.0 39.9 56.0 -16.1
0.495 Line 1 AVG 17.7 12.3 0.0 299 46.1 -16.1
0.171 Line 1 AVG 25.6 12.2 0.0 37.9 54.9 -17.1

Table 4: Line Conductor

TR3679 LTU-LR_UNII-3_NCC 014
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Graph 3: Neutral Conductor

Frequency . Receiyer Probe / Cable / Meas. Limit Margin
Line Detector | Reading LISN Atten Level
(MHZ) (@Bwv) | (dB) | Factor(dB) | (dBuv) | @BHVIM) | (dB)
0.174 Neut QP 44.7 12.2 0.0 57.0 64.8 -7.8
0.492 Neut QP 29.0 12.3 0.0 41.2 56.1 -14.9
0.489 Neut AVG 18.3 12.3 0.0 30.6 46.2 -15.6
0.177 Neut AVG 26.3 12.2 0.0 38.6 54.6 -16.0
Table 5: Neutral Conductor
Result

The EUT complied with the specification limit.
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5.3 Emission Bandwidth

Digital modulation techniques system:

(A) For digitally modulated systems, the minimum 6dB bandwidth shall be at least 500 kHz.

Nominal BW Frequency En;ziﬁvr\\,isd(tith

(MHz) (MHz) (MHz)
10 5730 9.55
10 5790 9.55
10 5845 9.55
20 5735 19.05
20 5790 18.95
20 5840 18.95
30 5740 28.45
30 5790 28.45
30 5835 28.45
40 5745 37.85
40 5790 37.90
40 5830 37.90
50 5750 47.35
50 5790 47.35
50 5825 47.35

Table 6: Bandwidth Emissions

Result

In the configuration tested, the 6 dB bandwidth was greater than 500 kHz; therefore, the EUT complied

with the requirements of the specification

TR3679 LTU-LR_UNII-3_NCC 014
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5.4 Maximum Average Output Power

The maximum average RF conducted output power measured for this device was 26.7 dBm or 467.74
mW. The limit is 30 dBm, or 1W. The antenna has a gain of 3 dBi.

For the 5.725 GHz~5.850 GHz band

(1) The maximum conducted output power shall be less than or equal to 1 Watt.

(2) The maximum power spectral density shall be less than or equal to 30 dBm in any 500 kHz

band.

(3) Fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain greater than 6 dBi without any corresponding reduction in transmitter

conducted power.

(4) In addition to (3), if transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be

reduced by the amount in dBi that the directional gain of the antenna exceeds 6 dBi.

Maximum Conducted Output Power Limit:
Point-to-multipoint systems (P2M): if Gtx > 6 dBi, then Pout = 30 — (Gtx — 6) dBm

e.i.r.p Power Limit:
Point-to-multipoint systems (P2M): Peirp < 36 dBm (4 W)

i Frequenc . Measured Conducted
Nor(nl\lnrl‘-?zl)BW (I?IIHZ) Y| DataRate | TP Setting EIRP Output Power
10 5730 vt0 30 29.7 26.7
10 5790 vt0 30 294 26.4
10 5845 vt0 30 29.3 26.3
20 5735 vt0 30 29.6 26.6
20 5790 vt0 30 29.4 26.4
20 5840 vt0 30 29.2 26.2
30 5740 vt0 30 29.5 26.5
30 5790 vt0 30 29.3 26.3
30 5835 vt0 30 29.1 26.1
40 5745 vi0 30 29.5 26.5
40 5790 vi0 30 29.3 26.3
40 5830 vi0 30 29.1 26.1
50 5750 vi0 30 294 26.4
50 5790 vi0 30 29.3 26.3
50 5825 vi0 30 29.1 26.1

Table 7: 3dBi Antenna

TR3679 LTU-LR_UNII-3 NCC 014 Page 17 of 27
PROPRIETARY



UNIFIED
COMPLIANCE
LABORATORY

427 West 12800 South, Draper, UT 84020

The maximum average RF conducted output power measured for this device was 23.6 dBm or 229.09

mW. The limit is 30 dBm, or 1W. The antenna has a gain of 26 dBi.

Maximum Conducted Output Power Limit:

Point-to-point systems (P2P): 30 dBm

i Frequenc . Measured Conducted
Nor(nl\lnﬁzl)Bw (I?IIHZ) Y| DataRate | TP Setting EIRP Output Power
10 5730 vt0 16 43.6 17.6
10 5790 vt0 17 44.8 18.8
10 5845 vt0 19 47.0 21.0
20 5735 vt0 18 45.6 19.6
20 5790 vt0 19 46.8 20.8
20 5840 vt0 22 49.6 23.6
30 5740 vt0 18 45.5 19.5
30 5790 vt0 20 47.6 21.6
30 5835 vt0 20 47.7 21.7
40 5745 vi0 20 474 21.4
40 5790 vi0 20 47.5 21.5
40 5830 v10 21 48.4 224
50 5750 v10 20 473 213
50 5790 v10 21 48.3 22.3
50 5825 vi0 19 46.5 20.5
Table 8: 26dBi Antenna
Result

In the configuration tested, the maximum average RF output power was less than 1 watt; therefore, the
EUT compiled with the requirements of the specification (see spectrum analyzer plots in attached Annex).
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5.5 Spurious Emissions

5.5.1 Conducted Spurious Emissions

For transmitters operating in the 5.725 GHz~5.850 GHz band: All emissions within the frequency
range from the band edge to 5 MHz above or below the band edge shall be less than or equal to
an EIRP of 27 dBm/MHz~15.6 dBm/MHz (limits corresponding to linear method); all emissions
within the frequency range from the band edge to 5 MHz~25 MHz above or below the band edge
shall be less than or equal to an EIRP of 15.6 dBm/MHz~10 dBm/MHz (limits corresponding to
linear method); all emissions within the frequency range from the band edge to 25 MHz~75 MHz
above or below the band edge shall be less than or equal to an EIRP of 10 dBm/MHz~ -27
dBm/MHz (limits corresponding to linear method); for frequencies 75 MHz or greater above or
below the band edge, emissions shall be less than or equal to an EIRP of -27 dBm/MHz.

U-NII
(5725-5850 MHz)

EIRP (dBm/MHz)

Frequency (MHz)

Result

Conducted spurious emissions were attenuated below the limit; therefore, the EUT complies with the

specification. See Annex for test results
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5.5.2 Radiated Spurious Emissions in the Restricted Bands

Additional regulations shall apply except for this standard, the emissions from the low-power
radio-frequency devices shall be less than or equal the field strength levels specified in the following
table and the level of any unwanted emissions shall not exceed the level of the fundamental emission.
The tighter limit applies at the band edges. The plots below are prescan data, the tabular data is final data.
dBuV =20 log(uV)

150uV =43.5 dBuV

Frequency (MHz) Field strength Measurement distance
(micro-volts/meter) (meters)
0.009 — 0.490 (included) 2,400/Freq.(kHz) 300

0.490 (excluded) — 1.705 (included | 24,000/Freq. (kHz) 30

1.705 (excluded) — 30 (excluded) 30 30
30 (included) — 88 (included) 100 3
88 (excluded) — 216 (included) 150 3
216 (excluded) — 960 (included) 200 3
Above 960 (excluded) 500 3

The EUT uses various power settings based on the channel in use. In order to reduce test time, the
radiated spurious emissions at the lowest, middle, and highest channel were measured at the maximum
power of TP30.

Result

All emissions in the restricted bands met the limits specified in LP0002; therefore, the EUT complies with
the specification. See Annex for Conducted Band edge plots.

Receiver Correction
Frequency Antenna Reading Factor Limit Margin
(MHZ) Polarity Detector (dBuVv) (dB) (dBuV/m) (dB)
605.66 H QP 43.5 -6.9 46.0 -2.5
800.01 H QP 40.3 -2.0 46.0 -5.7
48.36 Vv QP 24.0 -12.1 40.0 -16.0
199.99 \Y% QP 32.6 -15.2 43.5 -11.0
603.08 \Y% QP 25.1 -6.9 46.0 -10.9
605.30 Vv QP 39.9 -6.9 46.0 -6.1
800.01 \Y% QP 31.0 -4.6 46.0 -15.0

Table 9: 30-1000MHz Frequency Range Mid Channel (worst case)
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e Keysight EMI Receiver - Frequency Scan =
X 04:36:39 PM Oct 21, 2019

lFreq (Meters) 605.663739 MHz FREQUENCY SCAN
™ CISPR NFE =1 -
1] Atten: 10 dB Free Run

Ref 76.99 dBpVim
e 1Pas

' w
et vl.u‘uw ] M il Y
it W e |

Start 30 MHz ] ] ] ] Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz Dwell Time 6.733 ps (60 kHz)

Graph 4: Worst Case Receiver Plot (30-1000MHz Horizontal, at 10MHz BW)
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Receiver Correction
Frequency Transceiver Antenna Reading Factor Limit Margin
(GHZ) BW (MHz) Polarity Detector (dBuVv) (dB) (dBuV/m) (dB)
17.27 50 Vv P 50.2 9.8 74.0 -23.8
17.21 30 \Y% P 493 10.2 74.0 -24.7
17.21 20 Vv P 50.7 10.2 74.0 -23.3
17.21 20 H P 50.1 10.2 74.0 -23.9
17.19 10 H P 49.4 10.3 74.0 -24.6
17.19 10 \Y% P 50.6 10.4 74.0 -23.4
4.80 50 H P 49.0 0.3 74.0 -25.0
7.21 50 H P 54.0 8.2 74.0 -20.0
7.21 50 H P 44.8 8.2 54.0 9.2
4.81 50 Vv P 48.2 0.3 74.0 -25.8
7.21 50 \Y% P 54.0 8.2 74.0 -20.0
7.21 50 Vv A 44.9 8.2 54.0 9.1
4.81 40 \'% P 48.5 0.3 74.0 -25.5
7.21 40 A% P 53.9 8.2 74.0 -20.1
7.21 40 \ A 45.2 8.2 54.0 -8.8
4.30 40 H P 49.4 0.3 74.0 -24.6
7.21 40 H P 53.9 8.2 74.0 -20.2
7.21 40 H A 45.7 8.2 54.0 -8.3
4.81 30 H P 49.0 0.3 74.0 -25.0
7.21 30 H P 54.2 8.2 74.0 -19.8
7.21 30 H A 46.3 8.2 54.0 -71.7
4.81 30 \Y% P 49.1 0.3 74.0 -24.9
7.21 30 v P 54.0 8.2 74.0 -20.0
7.21 30 \ A 46.0 8.2 54.0 -8.0
4.80 20 A% P 47.9 0.3 74.0 -26.1
7.21 20 A% P 54.1 8.2 74.0 -19.9
7.21 20 \'% A 46.0 8.2 74.0 -28.0
4.81 20 H P 48.7 0.3 74.0 -25.3
7.21 20 H P 55.5 8.2 74.0 -18.5
7.21 20 H A 46.6 8.2 54.0 -7.4
4.80 10 H P 49.4 0.3 74.0 -24.6
7.21 10 H P 54.0 8.2 74.0 -20.0
7.21 10 H A 44.8 8.2 54.0 9.2
11.46 10 H P 53.5 14.3 74.0 -20.5
11.46 10 H A 42.3 14.2 54.0 -11.7
4.80 10 \ P 50.0 0.3 74.0 -24.0
4.80 10 Vv A 42.7 0.3 54.0 -11.3
7.21 10 \Y% P 53.9 8.2 74.0 -20.1
7.21 10 Vv A 46.0 8.2 54.0 -8.0

Note: If peak measurements are below the average limit, average measurements may not have been recorded.
Note: No harmonics noted from the SGhz transceiver with the 50-ohm loads applied to the RF output. See below

for worst case plots of the data noted above.

Table 10: Transmitting on the Lowest Frequency for Each of the Bandwidths Noted
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Receiver Correction
Frequency Transceiver Antenna Reading Factor Limit Margin
(GHZ) BW (MHz) Polarity Detector (dBuv) (dB) (dBuV/m) (dB)
17.37 10 Vv P 54.7 8.9 74.0 -19.3
17.37 10 \% A 43.2 8.9 54.0 -10.8
4.80 50 \% P 49.5 0.3 74.0 -24.5
7.21 50 \4 P 54.4 8.2 74.0 -19.6
7.21 50 \4 A 449 8.2 54.0 9.1
4.80 50 H P 48.8 0.3 74.0 -25.2
7.21 50 H P 53.7 8.2 74.0 -20.3
7.21 50 H A 45.7 8.2 54.0 -8.3
4.81 40 \4 P 49.1 0.3 74.0 -24.9
7.21 40 \4 P 53.8 8.2 74.0 -20.2
7.21 40 \% A 45.9 8.2 54.0 -8.1
4.80 40 H P 48.6 0.3 74.0 -25.4
7.21 40 H P 54.0 8.2 74.0 -20.0
7.21 40 H P 45.7 8.2 54.0 -8.3
4.80 30 \4 P 47.8 0.3 74.0 -26.2
7.21 30 \% P 54.2 8.2 74.0 -19.8
7.21 30 \% A 45.0 8.2 54.0 -9.0
4.81 30 H P 47.5 0.3 74.0 -26.5
7.21 30 H P 55.3 8.2 74.0 -18.7
7.21 30 H A 47.5 8.2 54.0 -6.5
4.81 20 \% P 49.0 0.3 74.0 -25.0
7.21 20 \% P 54.4 8.2 74.0 -19.6
7.21 20 \4 A 45.1 8.2 54.0 -8.9
4.81 20 H P 47.8 0.3 74.0 -26.2
7.21 20 H P 51.0 8.2 74.0 -23.0
7.21 20 H A 41.4 8.2 54.0 -12.6
11.58 20 H P 52.3 14.0 74.0 -21.7
11.58 20 H A 40.0 14.0 54.0 -14.0
4.80 10 \4 P 48.3 0.3 74.0 -25.7
7.21 10 \4 P 54.2 8.2 74.0 -19.8
7.21 10 \% A 45.1 8.2 54.0 -8.9
11.58 10 \% P 52.8 14.0 74.0 -21.2
11.58 10 \4 A 40.4 14.0 54.0 -13.6
4.80 10 H P 50.2 0.3 74.0 -23.8
4.80 10 H A 43.2 0.3 54.0 -10.8
7.21 10 H P 54.7 8.2 74.0 -19.3
7.21 10 H A 45.5 8.2 54.0 -8.5
11.58 10 H P 55.1 14.0 74.0 -18.9
11.58 10 H A 43.9 14.0 54.0 -10.1

Note: If peak measurements are below the average limit, average measurements may not have been recorded.
Note: No harmonics noted from the SGhz transceiver with the 50-ohm loads applied to the RF output. See below
section for worst case plots of the data noted above.

Table 11: Transmitting on the Middle Frequency (5200MHz)
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Receiver Correction
Frequency Transceiver Antenna Reading Factor Limit Margin
(GH2) BW (MHz) Polarity Detector (dBuv) (dB) (dBpVim) (dB)
17.48 40 Vv P 48.7 8.1 74.0 -25.3
17.50 30 \% P 48.9 7.9 74.0 -25.1
17.51 30 H P 47.6 7.9 74.0 -26.4
17.51 20 \4 P 49.9 7.9 74.0 -24.1
17.51 20 H P 49 .4 7.9 74.0 -24.6
17.53 10 \ P 55.5 7.7 74.0 -18.5
17.53 10 \% P 55.5 7.7 74.0 -18.5
17.53 10 \4 A 447 7.7 54.0 9.3
17.54 10 H P 514 7.7 74.0 -22.6
17.54 10 H A 40.4 7.7 54.0 -13.6
4.80 50 \% P 493 0.3 74.0 -24.7
7.21 50 \% P 54.2 8.2 74.0 -19.8
7.21 50 \4 A 449 8.2 54.0 9.1
4.80 50 H P 48.3 0.3 74.0 -25.7
7.21 50 H P 53.8 8.2 74.0 -20.2
7.21 50 H A 45.7 8.2 54.0 -8.3
4.81 40 \% P 49.1 0.3 74.0 -24.9
7.21 40 \4 P 53.8 8.2 74.0 -20.2
7.21 40 \4 A 459 8.2 54.0 -8.1
4.80 40 H P 47.6 0.3 74.0 -26.4
7.21 40 H P 54.2 8.2 74.0 -19.8
7.21 40 H P 433 8.2 54.0 -10.7
4.80 30 \4 P 49.5 0.3 74.0 -24.5
7.21 30 \4 P 54.2 8.2 74.0 -19.8
7.21 30 \% A 46.0 8.2 54.0 -8.0
4.80 30 H P 48.6 0.3 74.0 -25.4
7.21 30 H P 53.9 8.2 74.0 -20.1
7.21 30 H A 45.8 8.2 54.0 -8.2
4.81 20 \4 P 47.5 0.3 74.0 -26.5
7.21 20 \% P 54.2 8.2 74.0 -19.8
7.21 20 \% A 45.1 8.2 54.0 -8.9
4.80 20 H P 49.5 0.3 74.0 -24.5
7.21 20 H P 55.6 8.2 74.0 -18.4
7.21 20 H A 46.6 8.2 54.0 -7.4
4.80 10 \% P 48.9 0.3 74.0 -25.1
7.21 10 \% P 54.2 8.2 74.0 -19.8
7.21 10 \4 A 45.5 8.2 54.0 -8.5
11.69 10 \4 P 52.9 14.0 74.0 -21.1
11.69 10 \4 A 40.4 14.0 54.0 -13.6
4.80 10 H A 48.4 0.3 54.0 -5.6
7.21 10 H P 55.0 8.2 74.0 -19.0
7.21 10 H A 47.6 8.2 54.0 -6.4
11.69 10 H P 54.7 14.0 74.0 -19.3
11.69 10 H A 42.4 14.0 54.0 -11.6

Note: If peak measurements are below the average limit, average measurements may not have been recorded.
Note: No harmonics noted from the SGhz transceiver with the 50-ohm loads applied to the RF output. See below
section for worst case plots of the data noted above.

Table 12: Transmitting on the Highest Frequency for Each of the Bandwidths Noted
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5.6 Maximum Power Spectral Density

(2) For digitally modulated systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall be less than or equal to 30 dBm in any 500kHz band during any time interval
of continuous transmission.

N°r("“;|';_|"‘z')'3w Fr‘z,‘\"n‘l‘_lez';"y DataRate | TP Setting M?:;‘r:fd
10 5730 o0 30 120
10 5790 0 30 1.6
10 5845 v 30 13
20 5735 v 30 93
20 5790 0 30 8.9
20 5840 Vo0 30 3.6
30 5740 Vo0 30 74
30 5790 0 30 72
30 5835 v 30 68
20 5745 Vi 30 3.0
20 5790 Vi 30 76
20 5830 V0 30 72
50 5750 V0 30 70
50 5790 V0 30 63
50 5825 Vi 30 63

Table 13: 3dBi Antenna
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N°r("“;|';_|"‘z')'3w Fr‘:,‘\"n‘:_lez';cy DataRate | TPSetting | pamc.
10 5730 0 6 35
10 5790 V0 7 45
10 5845 Vo0 19 6.6
20 5735 0 3 23
20 5790 0 19 36
20 5840 0 2 64
30 5740 0 s 09
30 5790 V0 20 24
30 5835 V0 20 29
20 5745 Vi 20 31
20 5790 Vi 20 34
20 5830 Vi 21 43
50 5750 Vi 20 27
50 5790 Vi 21 36
50 5825 Vi 19 20

Result

Table 14: 26dBi Antenna

The maximum average power spectral density was less than the limit of 8§ dBm; therefore, the EUT
complies with the specification.
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-- End of Test Report --
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