UNIFIED
COMPLIANCE
LABORATORY

427 West 12800 South
Draper, UT 84020

Test Report

Certification

FCCID SWX-LTURR

Equipment Under Test BIRIBER

Model Number LTU-Rocket, LTU- Rocket

Test Report Serial Number | TR6234 06

Date of Test(s) 11 May and 1 — 4 June 2021

Report Issue Date 25 June 2021
Test Specification Applicant
47 CFR FCC Part 15, Subpart C  [Ubiquiti Inc EEBEELREBRARARSES AT
RSS-247 Issue 2 685 Third Avenue BIHIERECIR1075R1218

LP0002 1 July, 2020 Section New York, NY 10019
4.10.1

B.Ee
INWVIUAOE -
TESTING NS
NVLAP LAB CODE 600241-0



% UNIFIED
{ 4 COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

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 C. 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. / EEEELREEBRLATEES AT
Manufacturer Ubiquiti Inc.

Brand Name UBIQUITI

Equipment Under Test | EfRIEIES

Model Number LTU-Rocket, LTU- Rocket

FCCID SWX-LTURR

ICID 6545A-LTURR

On this 25" day of June 2021, 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 U.S. federal government.

Unified Compliance Laboratory
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Reviewed By: Alex Macon
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Revision History

Revision Description Date
01 Original Report Release 25 June 2021
Added information on similarity of
02 named products in section 2.2 7 July 2021
03 Updated section 2.4 with correct cable 12 July 2021
length
Amended model number in section 2.4,
04 updated sections 5.1 and 5.4 18 August 2021
Updated section 5.5.2 new
05 30 — 1000 MHz test data and 29 November 2021
section 6 new set up photograph
06 Add PoE Photographs in Section 6 25 February 2022
07 Updated antenna gain and information 16 March 2022
TR6234_LTU-Rocket NCC_BLE_06 Page 3 of 30

PROPRIETARY




% UNIFIED
/ 4 COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

Table of Contents

I Client INfOrMAtION.......ccieeiietieriierteeie et eieesieestestesteebeesbe e seessaessseesseesseessaessaesssesssesssessseenseessessssessses 5
1.1 APDIICANT.....cviiieiiiiieciee ettt ettt ettt e et e et e et e e teestee e taeetbeeabeeabe e baeabbeatbeerbeerbeebeetaearaeeareeareenns 5
LR Y I3 1101 22T <) RSP 5

2 Equipment Under TeSt (EUT)......cccveiiiiiiieiieiiesie ettt et ste e eveeteessaessaesssesnseessaesaesnnessnesnsennns 6
2.1 Identification Of EUT ......ccciiciiiiieiicieesie ettt sttt e et e e staestaesraesstesnsaenseesseessnensnes 6
2.2 DeScription Of EUT ......ocoiiiiiiiiieieciesiese ettt sae sttt et e sneesstesnseensaensaessaessnesssennsennns 6
2.3 EUT and Support EQUIPIMENL........c.cccviiiieiiieeiiecieeieeceereesee st et ete e e steesenessaesssessseesseesseessnessnes 6
2.4 Interface Ports 0N EUT ......c.oociiiiiiiiiiiciececeesee ettt estaesnaesnnesnneenns 7
2.5 Operating ENVITONIMENL . ......cc..iiiiiiiiiietie ettt ettt et e st e shtesatesateebeebeenbeesaeesaeas 7
2.6 OPEratiNg IMOGES. ....cooueieuiieiieiiet ettt et e et e ettt bt e bt e s bt e s st e saeeeate e bt e beeabeesatesateeateenee 7
2.7 EUT EXEICISE SOTEWATE. .....eiiuiiiiiieiiiieeit ettt ettt et ettt e st et st e b e b e saeesaeas 7
2.8 Block Diagram of Test CONfiUIAtION ...........ccceevverieriieeiiieiieeieesieseeseesreeseesseesseesseessnesssesssennns 8
2.9  Modification Incorporated/Special Accessories on EUT.........cccocveviiviiiciincieenieeieeseeeee e 8
2.10  Deviation, Opinions Additional Information or Interpretations from Test Standard.................... 8

3 Test Specification, Method and ProCedUIES...........ceevuieeiieriieriierieriecie et sre e senes 9
3.1 TSt SPECIIICALION. .....vieeieeiieiiieieeieereesee st e et e e et e e e e e steessbeesseesseessaessaesssesssessseassessseesseesssessss 9
3.2 SUMMATY OF TESES .1.vviiiieiiieiieite ettt ettt e et eb e e e et e steestaessaeesseesseesseesseesssesssessseesseessessseens 9
33 RESUILS ...ttt ettt e at e st e et e et e e bt e bt e s bt e e atesaeeenteeteeteens 10
34 TSt LLOCALION ...ttt ettt ettt s ettt et e bt e s bt e shtesateeate e bt e beesatesneeenteenteenseans 10

4 TSt EQUIPITIENL ....eiiiiiiiieiieeie ettt ettt ettt ettt ettt et e bt e s bt e saeeeuteembe e bt ebeesseasseesmeeenseenseeseans 11
4.1 Conducted Emissions at Maing POTtS.........c.eeiiiiieiiiiiiiiieeeeeeeete et 11
4.2 Direct Connect at the Antenna Port TEeStS.........occuieiiiriiiiienieiie et 11
4.3 Radiated EMISSIONS.......cccveiiieiiieiieiieieeseestestesteebeebeesseesteesteessaessseasseesseesseesssesssesssesssesssassseens 12
4.4  Equipment CaliDration..........cccceeeiieciieriieriesieiiiesreereeteeeesaeseresseesseesseessaessnesssesssessseessessssessnes 13
4.5 Measurement UNCEITAINLY ......c.cecvieevieriieriesiestesteeteeteesieeseessaesssesssessseesseesseesseesssesssessesssaesseens 13

S TSt RESUILS ...eeuiiiiieciie ettt ettt et e e st e st e st esabessbe e beessee st esssessseanseenseensaessaessnennnennsennns 14
5.1 §15.203 Antenna REQUITEIMENTS .........ccceeriirieeiieieeieeertesee e ereeieesteesseeseaesssessseesseesseesseensnas 14
5.2 Conducted Emissions at Mains Ports Data ...........cccveveveriiiriieriienienie e eieeeesee e senesseeseeeeens 14
53 Emissions BandWidth..........cocooiiiiiiii et 16
54  Maximum Average Output POWET ........ccooiuiiiiiiiiiii et 16
5.5 SPUIIOUS EIMISSIONS ...eeeuviiiiiiieiiieeiitieeieeesiteesteeeiteesbeeetaeessbeeestaeessseesssaeesseesssseessssesssesasseesssenans 17
5.6  Maximum Average Power Spectral Density.........cccvvcviiriieriieniieniienie e eieeeesee e sere e eree e 23

LI TS AN T 11 o 0 o 110 £ PSP 24

TR6234 L.TU-Rocket NCC BLE 06 Page 4 0f 30

PROPRIETARY



& UNIFIED
' COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

1 Client Information

1.1 Applicant
Ubiquiti Inc.
Comban 685 Third Avenue
pany New York, NY 10017
U.S.A.
Contact Name Mark Feil
Title Compliance Manager
1.2 Manufacturer
Ubiquiti Inc.
Comban 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-Rocket

Antenna Brand UBIQUITI

Antenna Model LTU-Rocket

Equipment Under Test miRtEESR

Serial Number 18E8291F087B
Dimensions (cm) 24 .4 x 8.2 x 4.8

2.2 Description of EUT

The LTU-Rocket is a fixed point-to-multi-point transceivers, meant for outdoor use, operating in the
5GHz 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 POE-24V-5X-HD POE supply. The LTU- Rocket
and LTU-Rocket are identical products with different naming nomenclature.

This report covers the circuitry of the device subject to FCC Part 15, Subpart C, RSS-247 and LP0002.
The circuitry of the device subject to FCC Part 15 Subpart B was found to be compliant and is covered
under a separate Unified Compliance Laboratory test report.

2.3 EUT and Support Equipment

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

Brand Name Name of Interface Ports /

Moc_iel Number Description Interface Cables
Serial Number

BN: LTU

MN: LTU-Rocket (Note 1) Point-to-multi-point Transceiver See Section 2.4

SN: 18E8291F087B

BN: Ubiquiti Inc.

MN: POE-24V-5X-HD PoE Power Supply See Section 2.4

SN: N/A

BN: Dell . .

MN: XPS 13 Laptop Personal Computer Ethernet/Shielded or Unshielded
SN: N/A Cat 5e Cable

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.

TR6234_LTU-Rocket NCC_BLE 06 Page 6 of 30
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2.4 Interface Ports on EUT

Name of Ports No. of Ports Fitted to EUT Cable Description/Length
AC (PoE Injector) 1 3 conductor power cord/80 cm
PoE (PoE Injector) 1 Shielded Cat Se cable/8 meters
Lan (PoE Injector) | Un-Shielded Cat 5e cable/1
meters
EHAR AR G &N
Accessories used only for supporting the tests
e i 2 A5 et
Name Brand Model Remark
Shielded Cat 5e cable Cable Matters 160012-BLU-8 8 meters
Shielded Cat 5e cable Cable Matters 160012-BLU-8 1 meters
POE Power Adapter Ubiquiti POE-24V-5X-HD N/A
Power cord 4] CH-1902+CHI106 N/A

2.5 Operating Environment

Power Supply 120 Vac to 24 Volt PoE Power
AC Mains Frequency 60 Hz

Temperature 22.1-21.9°C

Humidity 17.3-23.7%

Barometric Pressure 1021 mBar

2.6 Operating Modes

The LTU-Rocket was connected to a personal computer laptop and tested using test software in order to
enable to constant duty cycle of the Bluetooth transceiver. The measurements within this report are
corrected to reference a 100% duty cycle.

2.7 EUT Exercise Software

EUT firmware version 1.0 was used to operate the transmitter using a constant transmit mode.

TR6234 LTU-Rocket NCC_BLE 06
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2.8 Block Diagram of Test Configuration

Block diagram of the R&S®TS 8997

R&S*TS8997 T—

' Not included in tast system.

Diagram 1: Test Configuration Block Diagram

2.9 Modification Incorporated/Special Accessories on EUT

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

2.10 Deviation, Opinions Additional Information or Interpretations
from Test Standard

There were no deviations, opinions, additional information or interpretations from the test specification.
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3 Test Specification, Method and Procedures
3.1 Test Specification

47 CFR FCC Part 15, Subpart C 15.203, 15.207 and 15.247

Limits and methods of measurement of radio interference characteristics of
Title radio frequency devices.

RSS-247 Issue 2

LP0002 July 1, 2020 Section 4.10.1

Purpose of Test The tests were performed to demonstrate initial compliance

3.2 Summary of Tests

FCC NCC Environmental Frequency

Section Section ISED Section Phenomena Range (MHZ) Result
15.203 4.10.1.3 N/A Antenna requirements N/A Compliant
15.207 3.3 RSS-Gen &Z‘:ﬁ:gﬁi Disturbance at 0.15t030 | Compliant

2400 to .
2400 to .
15.247(b) 4.10.12 RSS-247 §5.4 Peak Output Power 51835 Compliant
Antenna Conducted 0.009 ©
15.247(d) 4.10.1.5 RSS-247 §5.5 S;ufﬁﬂf‘s E?llllisl;icozs 5 50000 Compliant
Radiat i . t
15.247(d) 4.102.5-2.8 | RSS-247 §5.5 Eiﬁlszizifpunous 02%%%00 Compliant
15.247(¢) 410.1.6(2) | RSS-247§5.2 ge;ig)wer Spectral 221%% t;’ 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.
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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 and 10-Meter chambers 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. This site has also been registered with Innovations, Science and Economic Development
(ISED) department and was accepted under Appendix B, Phase 1 procedures of the APEC Tel MRA for
Canadian recognition. ISED No.: 25346, effective until June 30, 2021. Unified Compliance Laboratory
has been assigned Conformity Assessment Number US0223 by ISED.
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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 9/18/2020 9/17/2021
LISN AFJ LS16C/10 | UCL-2512 5/26/2020 5/26/2022
Cat6 ISN Teseq ISé\Ia;I;S— UCL-2971 5/18/2020 5/18/2022
ISN Teseq ISN T800 | UCL-2974 6/1/2020 6/1/2021
LISN Com-Power LIN-120C | UCL-2612 5/19/2021 5/19/2022
AC Power Laplace ACI000A | UCL-2857 N/A N/A
Source Instruments
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 -
g--- 8 __ g e = Spectrum
] [ M- === Analyzer
Transient i = =
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 8/24/2020 8/24/2021
Signal Generator R&S SMBI100A | UCL-2864 N/A N/A
Vector Signal R&S SMBV100A | UCL-2873 N/A N/A
Generator
Switch Extension R&S OSP- UCL-2867 9/8/2020 9/8/2021
Witeh Bx B157WX
Switch Extension R&S OSP-150W | UCL-2870 3/3/2021 3/3/2022

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

TR6234 LTU-Rocket NCC_BLE 06
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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 6/1/2020 8/1/2021
Pre-Amplifier Sonoma
9 kHz — 1 GHz Instruments 310N UCL-2889 9/10/2020 9/10/2021
Double Ridge BBHA
Horn Antenna Scwarzbeck 9120D UCL-3065 7/8/2020 7/8/2021
Log Periodic Scwarzbeck STLP 9129 | UCL-3068 11/16/2020 11/16/2021
15 -40 GHz Scwarzbeck BBHA 9170 | UCL-2487 5/21/2020 5/21/2022
Horn Antenna
I-18 .GHZ Com-Power PAM 118A | UCL-3833 9/29/2020 9/29/2021
Amplifier
Test Software UCL Revision 1 | UCL-3108 N/A N/A
Table 3: List of equipment used for Radiated Emissions
~ — . _:*:m 1 . | _.-- irr:alyzer
:l'umtabI; AttSr’\duZtor Pre/Power - - T
Amplifiers
Figure 3: Radiated Emissions Test
TR6234 LTU-Rocket NCC BLE 06 Page 12 of 30
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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) 4.38 95
Radiated Emissions (1 GHz to 18 GHz) 4.37 95
Radiated Emissions (18 GHz to 40 GHz) 3.93 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
TR6234 L TU-Rocket NCC _BLE 06 Page 13 of 30
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5 Test Results
5.1 §15.203 Antenna Requirements

The EUT uses an integral antenna and is manufactured by Ubiquiti Inc. The Maximum gain of the
antenna is 1.5 dBi. The antenna is not user replaceable.

Results

The EUT complied with the specification

5.2 Conducted Emissions at Mains Ports Data

Result
The EUT complied with the specification limit.

oo Limit 1: AG Mains, OF. lgs5 9
dBuVv imit 2 A Mainz, AMG]| Clags B
20
30
SAVG 70
g 5
=y
o i
2 -
[ T
40 i AR
TINK
vl nﬂﬂ
20
10
0.009 0.1 1 10 30
Frequency MHz
ID | Frequency | Probe Cable Atten. Detector | Meter Read | Meas Level Limit Limit Dist.
1 | 150.000kHz 12.2 0.0 QPeak 495 61.8 66.0 -4.2
6 | 612.000kHz 12.3 0.0 C_AVG 267 389 46.0 -71
3 | 609.000kHz 12.3 0.0 QPeak 359 482 56.0 -7.8
5 | 150.000kHz 12.2 0.0 C_AVG 350 472 56.0 -8.8
2 | 192.000kHz 12.2 0.0 QPeak 424 546 63.9 -93
4 | 20.136MHz 12.0 02 QPeak 284 406 60.0 -19.4
7 | 19.020MHz 12.1 02 QPeak 241 36.3 60.0 -237

Graph 1: Conducted Emissions Plot - Neutral
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LABORATORY

L Limit 1: AG Main|
dBpv { imit 2: AQ Main|

90

A

[§i]

Clags

G-
L

a0

A= 70

&0

50 [~

. | n] P

30 A ¥, ‘ TR

e AN AVAYATY 0

{

20

10
0.005 0.1 1 10 30

Frequency MHz

ID | Frequency | Probe Cable Atten. Detector | Meter Read | Meas Level Limit | Limit Dist.
1 | 150.000kHz 12.2 0.0 QPeak 48.9 61.2 66.0 4.8
7 | 806.000kHz 12.3 0.0 C_AVG 264 38.7 46.0 -7.3
3 | 812.000kHz 12.3 0.0 QPeak 38.3 48.8 56.0 -7.4
5 | 150.000kHz 12.2 0.0 C_AVG 345 46.7 56.0 9.3
2 | 189.000kHz 12.2 0.0 QPeak 417 54.0 64.1 -10.1
6 | 198.000kHz 12.2 0.0 C_AVG 26.6 38.9 53.7 -14.8
4 | 20.139MHz 12.0 0.2 QPeak 28.0 40.2 60.0 -19.8
8 | 19.737MHz 12.0 0.2 QPeak 242 364 60.0 -23.6
Graph 2: Conducted Emissions Plot — Line 1
TR6234 LTU-Rocket NCC BLE 06 Page 15 of 30
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5.3 Emissions Bandwidth

Digital modulation techniques system:

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

Frequency Emissions 6 dB Bandwidth Emissions 99% Bandwidth
(MHz) (MHz) (MHz)
2402 0.67 1.01
2442 0.67 1.00
2480 0.63 0.99

Result

In the configuration tested, the 6 dB bandwidth was greater than 500 kHz; therefore, the EUT complied
with the requirements of the specification (see spectrum analyzer plot within the Annex).

5.4 Maximum Average Output Power

The maximum average RF conducted output power measured for this device was -4.0 dBm or 0.4 mW.

The antenna gain is 0 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)

Measured Output
Frequency TP Settings Power Output Power
(MHz) (dBm) (mW)
2402 -6.7 0.21
2442 -6.0 0.25
2480 -4.0 0.40
Result

In the configuration tested, the maximum average RF output power was less than 1 watt; therefore, the
EUT complied with the requirements of the specification (see spectrum analyzer plot within the Annex).

TR6234_LTU-Rocket NCC_BLE 06 Page 16 of 30
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5.5 Spurious Emissions

5.5.1 Conducted Spurious Emissions

Limits on emissions outside the frequency band:

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator below that in the 100kHz bandwidth within the band that contains the highest level of the desired

power, the attenuation shall be as below:

(1) The attenuation shall be at least 20dB when the conducted power is measured according to Appendix
II of this section, based on either an RF conducted or a radiated measurement.

(2) The attenuation shall be at least 30dB when the conducted power is measured according to the
paragraph (1) (C) of this section 4.10.1.2.

In addition, radiated emissions that fall under Section 3.5 the restricted bands must also comply with the
radiated emission limit specified in Section 3.6.

The plots below are of the worst case.

Band Edge

Level in dBm

2310 2320 2340 2360 2380 2400 2420 2440 2460 2483.5
Frequency in MHz
Limit Sum Level X Fail
Band Edge

Level in dBm

T T
2440 2460
Frequency in MHz

r T
2400 2420

Sum Level X Fail

Limit
Result

Conducted spurious emissions were attenuated 30 dB or more below the fundamental; therefore, the EUT
complies with the specification.
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5.5.2 Radiated Spurious Emissions in the Restricted Bands of §15.205

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.
When different test distances are used, a correction of 10log(d1/d2) was utilized.

dBuV =20 log(uV)

150uV =43.5 dBuV

Ex 20log (3/10) = -10.45

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

Result

All emissions in the restricted bands of §15.205 met the limits specified in §15.209; therefore, the EUT
complies with the specification.
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LTU-ROCKET_NCC_3m_ClassB_retest
60
55
50 EN 55032
T EN 55032
45 ‘ﬂp
40 m !
€
>
t. M’ l
= ! J s
2 | ‘Yu
HM‘”' \H n” L
‘H
[ \h‘ﬂ HH i
2 wM ! Ml H\ | H\ _x
k \
| L1
20 | | ') i
1s]
10 i
30 MHz 50 MHz 100 MHz 150 MHz ~ 200 MHz 250 MHz 350 MHz 450 MHz 550 MHz 700 MHz 850 MHz 1 GHz
Frequency [Hz]
__ENS55032 __ EN55032 __ ENS55032 _ Peak (Vertical)  Peak (Horizontal) Peak (Manual suspects) (Vertical) . Peak (Peak/Lim.Q-Peak) (Vertical)
.« Peak (Peak/Lim.Q-Peak) (Horizontal) ~, Level (QuasiPeak) (Vertical) ., Level (QuasiPeak) (Horizontal)
QuasiPeak
Frequency Level (dBpV/m) Limit (dBpV/m) Margin Azimuth (°) Height Pol. Correction (dB)
147.02 MHz 35.036 40 -4.964 208 1.134 Vertical -12.725
575.01 MHz 42.512 47 -4.488 62 1.132 Vertical -1.351
624.96 MHz 46.977 47 -0.023 351 1 Vertical 0.006
652.43 MHz 42.192 47 -4.808 3 1.172 Vertical -0.128
662.6 MHz 43.545 47 -3.455 63 1.856 Vertical -0.061
674.96 MHz 45.855 47 -1.145 62 1.677 Vertical 0.129
749.97 MHz 44.371 47 -2.629 53 1.542 Vertical 1.785
400.02 MHz 40.276 47 -6.724 292 1.704 Horizontal -4.019
624.97 MHz 37.517 47 -9.483 14 1.315 Horizontal 0.006
750.03 MHz 35.879 47 -11.121 323 2.758 Horizontal 1.785
799.98 MHz 42.984 47 -4.016 328 1.495 Horizontal 1.842
Table 4: Radiated Emissions 30 — 1000 MHz
LTU-Rocket_RE_BLE_1-17GHz_Low
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75
70
65
60
F 55|ECC Part 15/FCC Part 15209 QPeak/3.0m FCC Part 15/FCC Part 15.209 Average/3.0m
N 64
a 50 iy bl
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3 a5
I x x *
40 { " x
‘ ! X x
35 i
I g
| M/M»M‘w Ll i V
30 Bl " i x
25
20
1GHz 2GHz 3GHz 4GHz 5GHz  6GHz 7GHz 8GHz 9GHz 11 GHz 13'GHz 15 GHz 17 GHz
Frequency [Hz]
__ FCC Part 15/FCC Part 15.209 Average/3.0m . FCC Part 15/FCC Part 15.209 QPeak/3.0m FCC Part 15/FCC Part 15.209 Peak/3.0m __ Peak (Vertical)
__ Peak (Horizontal) , Peak (Peak/Lim.Avg) (Vertical) Peak (Manual suspects) (Horizontal) ~  Peak (Peak/Lim.Avg) (Horizontal) Level (Peak) (Vertical)
« Level (Avg) (Vertical) Level (Peak) (Horizontal) Level (Avg) (Horizontal)
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Vertical
Source Frequenc; Level Limit Margin (dB) Azimuth (°) Height (m) Pol. Correction (dB)
quency (dBuV/m) (dBuV/m) 8 e .
Peak 7.2173 GHz 53.874 74 20.126 155 2318 Vertical 6.62
Peak 14.726 GHz 56.654 74 -17.346 104 2.141 Vertical 14.228
Peak 16.638 GHz 57.529 74 -16.471 75 3.65 Vertical 15.112
Source Frequenc: Level Limit Margin (dB) Azimuth (°) Height (m) Pol Correction (dB)
quency (dBpV/m) (dBpV/m) e e -
Avg 7.2173 GHz 41439 54 -12.561 155 2318 Vertical 6.62
Avg 14.726 GHz 43.396 54 -10.604 104 2.141 Vertical 14.228
Avg 16.638 GHz 43337 54 -10.663 75 3.65 Vertical 15.112
Horizontal
Source Frequenc; Level Limit Margin (dB) Azimuth (°) Height (m) Pol. Correction (dB)
quency (dBuV/m) (dBpV/m) 8 e .
Peak 1.8003 GHz 47.879 74 26.121 168 1.631 Horizontal 9.592
Peak 4.9994 GHz 46.582 74 27.418 142 2.643 Horizontal 0.421
Peak 72172 GHz 51.581 74 22,419 134 3.65 Horizontal 6.619
Peak 14.237 GHz 56.63 74 17.37 100 3.297 Horizontal 14.612
Peak 16.707 GHz 57.505 74 -16.495 307 15 Horizontal 15.575
Source Frequenc; Level Limit Margin (dB) Azimuth (°) Height (m) Pol. Correction (dB)
quency (dBuV/m) (dBuV/m) 8 e .
Avg 1.8003 GHz 30205 54 23.795 168 1.631 Horizontal 9.592
Avg 4.9994 GHz 37.803 54 -16.197 142 2.643 Horizontal 0.421
Avg 72172 GHz 38.41 54 -15.59 134 3.65 Horizontal 6.619
Avg 14.237 GHz 43591 54 -10.409 100 3.297 Horizontal 14.612
Avg 16.707 GHz 43.803 54 -10.197 307 15 Horizontal 15.575
Table 5: Transmitting at the Lowest Frequency 1 — 17 GHz
LTU-Rocket_RE_BLE_1-17GHz_Mid
80
75
70
65
60
F 35FFCC Part 15/FCC Part 15.209 QPeak/3.0m FCC Part 15/FCC Part 15.209 Average/3.0m
g e
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1GHz 2 GHz 3 GHz 4 GHz 5 GHz 6GHz 7GHz 8GHz 9GHz 11 GHz 13 GHz 15 GHz 17 GHz
Frequency [Hz]
__ FCC Part 15/FCC Part 15.209 Average/3.0m __ FCC Part 15/FCC Part 15.209 QPeak/3.0m FCC Part 15/FCC Part 15.209 Peak/3.0m __ Peak (Vertical)
__ Peak (Horizontal) ., Peak (Peak/Lim.Avg) (Vertical) , Peak (Peak/Lim.Avg) (Horizontal) Level (Peak) (Vertical)  Level (Avg) (Vertical)
Level (Peak) (Horizontal) » Level (Avg) (Horizontal)
Vertical
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Level Limit " o o : Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Peak 7.3261 GHz 53.305 74 -20.695 196 2.827 Vertical 7.015
Peak 12.209 GHz 52.14 74 -21.86 143 3.298 Vertical 11.769
Peak 14.934 GHz 57.112 74 -16.888 351 3.315 Vertical 14.553
Peak 16.851 GHz 57.984 74 -16.016 259 1.5 Vertical 16.285
Level Limit . . ° . Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Avg 7.3261 GHz 39.131 54 -14.869 196 2.827 Vertical 7.015
Avg 12.209 GHz 39.203 54 -14.797 143 3.298 Vertical 11.769
Avg 14.934 GHz 43.665 54 -10.335 351 3.315 Vertical 14.553
Avg 16.851 GHz 44.413 54 -9.587 259 1.5 Vertical 16.285
Horizontal
Level Limit . . ° . Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Peak 1.2996 GHz 49.129 74 -24.871 185 1.803 Horizontal -11.652
Peak 7.3253 GHz 52.604 74 -21.396 210 2.641 Horizontal 7.014
Peak 14.355 GHz 56.836 74 -17.164 170 3.144 Horizontal 14.298
Peak 16.715 GHz 57.372 74 -16.628 1 1.773 Horizontal 15.555
Level Limit . . ° . Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Avg 1.2996 GHz 24.597 54 -29.403 185 1.803 Horizontal -11.652
Avg 7.3253 GHz 39.485 54 -14.515 210 2.641 Horizontal 7.014
Avg 14.355 GHz 43.302 54 -10.698 170 3.144 Horizontal 14.298
Avg 16.715 GHz 43.757 54 -10.243 1 1.773 Horizontal 15.555
Table 6:Transmitting at the Middle Frequency 1 — 17 GHz
LTU-Rocket_RE_BLE_1-17GHz_High
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T S5|recPartis/FEc Part 15209 QPeak/3:0m FCC Part 15/FCC Part 15:209 Average/3:0m
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1GHz 2 GHz 3 GHz 4GHz 6GHz 7GHz 8GHz 9GHz 11 GHz  13'GHz 15 GHz 17 GHz
Frequency [Hz]
__ FCC Part 15/FCC Part 15.209 Average/3.0m . FCC Part 15/FCC Part 15.209 QPeak/3.0m FCC Part 15/FCC Part 15.209 Peak/3.0m __ Peak (Vertical)
__ Peak (Horizontal) , Peak (Peak/Lim.Avg) (Vertical) o Peak (Peak/Lim.Avg) (Horizontal) Level (Peak) (Vertical)  Level (Avg) (Vertical)
Level (Peak) (Horizontal) . Level (Avg) (Horizontal)
Vertical
Level Limit " o o : Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Peak 7.4394 GHz 54.582 74 -19.418 196 2.827 Vertical 7.161
Peak 15.037 GHz 56.363 74 -17.637 320 1.5 Vertical 14.439
Peak 16.792 GHz 57.356 74 -16.644 129 1.638 Vertical 16.102
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Level Limit . . ° . Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Avg 7.4394 GHz 42.181 54 -11.819 196 2.827 Vertical 7.161
Avg 15.037 GHz 43.38 54 -10.62 320 1.5 Vertical 14.439
Avg 16.792 GHz 44.238 54 -9.762 129 1.638 Vertical 16.102
Horizontal
Level Limit . . ° . Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Peak 7.4397 GHz 52.916 74 -21.084 125 3.278 Horizontal 7.158
Peak 14.494 GHz 56 74 -18 188 2.334 Horizontal 13.807
Peak 16.916 GHz 58.322 74 -15.678 262 3.179 Horizontal 16.563
Level Limit . . ° . Correction
Source Frequency (dBuV/m) (dBuV/m) Margin (dB) Azimuth (°) Height (m) Pol. (dB)
Avg 7.4397 GHz 39.812 54 -14.188 125 3.278 Horizontal 7.158
Avg 14.494 GHz 43.178 54 -10.822 188 2.334 Horizontal 13.807
Avg 16.916 GHz 44.647 54 -9.353 262 3.179 Horizontal 16.563

Table 7: Transmitting at the Highest Frequency 1 — 17 GHz
15.209_RE_17-26GHz_ble_high

80

75

70

65

60

FCC Part 15/FCC Part 15.209 Average/3.0m

Level [dBpV/m]
«
@

17GHz  17.5GHz 18GHz 185GHz 19GHz 19.5GHz 20 GHz 20.5GHz 21GHz 21.5 GHz 22 GHz 22.5 GHz 23 GHz 235 GHz 24 GHz 25 GHz 26 GHz
Frequency [Hz)]

__ FCC Part 15/FCC Part 15.209 Average/3.0m . FCC Part 15/FCC Part 15.209 QPeak/3.0m FCC Part 15/FCC Part 15.209 Peak/3.0m __ Peak (Vertical)
__ Peak (Horizontal)

NOTE: No significant emissions were observed in the vertical or horizontal orientation of the antenna
from 17 — 26 GHz at Low, Mid and High transmitting frequency.

Table 8: Transmitting at the Highest Frequency 17 — 26 GHz
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5.6 Maximum Average Power Spectral Density
Digital modulation techniques system:
(A) For digitally modulated systems, the minimum 6dB bandwidth shall be at least 500 kHz.

(B) For digitally modulated systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall be less than or equal to 8 dBm in any 3kHz band during any time interval of
continuous transmission, and shall reduce the power spectral density requirement according to the Section
4.10.1.3.

Frequency Measurement Criteria
(MHz) (dBm) (dBm)
2402 -14.23 8.0
2442 -13.71 8.0
2480 -11.59 8.0

Result
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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6 Test Setup Photos

144404000 ) )
" i 1232222) ) )
TILIEE TR R R R D

T

TR6234_LTU-Rocket NCC_BLE 06 Page 24 of 30
PROPRIETARY



% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

TR6234_LTU-Rocket NCC_BLE 06 Page 25 of 30
PROPRIETARY



% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

TR6234 L TU-Rocket NCC _BLE 06 Page 26 of 30
PROPRIETARY



% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

TR6234 L TU-Rocket NCC _BLE 06 Page 27 of 30
PROPRIETARY



w UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

TR6234 L TU-Rocket NCC _BLE 06 Page 28 of 30
PROPRIETARY



% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

TR6234 L TU-Rocket NCC _BLE 06 Page 29 of 30
PROPRIETARY



% UNIFIED
COMPLIANCE
LABORATORY 427 West 12800 South, Draper, UT 84020

-- End of Test Report --
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