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May 31, 2022

Alveo Technologies

Wayne Okada

1000 Atlantic Ave, Suite 114
Alameda CA 94501

Dear Wayne Okada,

Enclosed is the EMC Wireless test report for compliance testing of the Alveo Technologies. Alveo be.well System
as tested to the requirements of Title 47 of the CFR, Ch. 1 (10-1-06 ed.), Part 15 Subpart C for Intentional
Radiators.

Thank you for using the services of Eurofins Electrical and Electronic Testing NA, Inc. If you have any
questions regarding these results or if Eurofins Electrical and Electronic Testing NA, Inc. can be of further
service to you, please feel free to contact me.

Documentation Department
Eurofins Electrical and Electronic Testing NA. Inc.

Reference: WIR115645-FCC-ISED-BLE

ACCREDITED)

Certificates and reports shall not be reproduced except m full, without the written permission of Eurofins Electrical and Electronic Testing
NA, Inc. While use of the A2L.A logo i this report reflects Eurofins Electrical and Electronic Testing NA, Inc. accreditation under these
programs, the report must not be used by the client o claim product certification, approval, or endorsement by A2LA or any agency of
the Federal Government. This letter of transmittal is not a part of the attached report.

Eurofins Electrical and Electronic Testing NA, Inc. 15 part of the Eurofins Electrical & Electronics (E&E) global compliance network.

Report: WIR115645-FCC-BLE © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Pageiof 47

Maryland | California | Texas

www.metlabs.com
DOC-WIR TEMP-FCC22-24-27-80-7-12-2021 — Rev 1 - Approved by DOC Managar



«~ eurofins

HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

FCC/ISED Test Report

Applicant name: Alveo Technologies

Product: Electronic Alveo be.well System

Report: WIR115645-FCC-ISED-BLE

Applicant Address:

1000 Atlantic Ave, Suite 114
Alameda CA 94501

Prepared By:

Eurofins Electrical and Electronic Testing NA, Inc.
3162 Belick St.

Santa Clara CA. 95054
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FCC/ISED Test Report

Applicant name: Alveo Technologies

Product: Electronic Alveo be.well System

Standard
47 CFR FCC Part 15, Subpart C (Section 15.247)
RSS 247 Issue2, February 2017
RSS Gen IssueS, March 2019
ANSI C63.10: 2013

Alb%ﬁ Saldiver

erto Saldiver
Test Engineer, Wireless Laboratory

Engineering Statement: The measurements shown m this report were made in accordance with the procedures indicated, and the enussions from this
equipment were found to be within the limits applicable. I assume full responsibility for the accuracy and completeness of these measurements, and for the
qualifications of all persons taking them It 1s further stated that upon the basis of the measurements made, the equipment tested 1s capable of operation 1n
accordance with the requirements FCC Rules under normal use and mamtenance.

Gary Chou

Gary Chou
Wireless Engineering Manager, Wireless Laboratory
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Report Status Sheet

Revision Report Date Reason for Revision
%] May 31, 2022 Initial Issue.
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I Executive Summary

Executive Summary

47 CFR FCC Part 15, Subpart C (SECTION 15.247)

RSS 247 Issue2, RSS Gen Issueb

s ISED Test Item Result Remarks
Cluse
15.207 AC Power Conducted . o
RSS Gen 8.8 L PASS | Meet the requirement of limit.
Emission
15.205 . i
Radiated Emissions and Band Edge } .
&15.209 & RSS Gen 8.8 Measurement | PASS | Meet the requirement of limit.
15.247(d)
15.247(a)(2) | RSS2475.5C | ©dB bandwidth & 99% bandwidth | PASS | Meet the requirement of limit.
RSS 247 5.2.1 ] o
15.247(b) Conducted power PASS | Meet the requirement of limit.
RSS Gen 6.7
15.247(e) RSS 247 5.4.4 Power Spectral Density PASS | Meet the requirement of limit.
15203 | RSS2475.22 Antenna Requirement PASS SCB antenna (without connector) meet
he requirement.
Note:

1.Determining compliance based on the results of the compliance measurement, not taking into account measurement
instrumentation uncertainty.
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II. Equipment Information

A. Overview
EUT Summary Table

Product: | Analyzer

Brand: | ALVEO

Model(s) Tested: | be.well Analyzer

Series Number: | A-ANA-000002

Filing Status: | Original

: . 3.7 Vdc powered by battery, 120 Vac from
_ _ y Power: power adaptor
EUT Specifications: Voltage Frequency: N/A
Technology / Type of Modulations: BLUETOOTH LE: DTS
Operating Frequency : BLE: 2402-2480 MHz
FCC ID: 2A6UO0-AANA2
ISED ID: TBD
Antenna Type: PCB Antenna -13.8 dBi
Antenna connector: N/A

Analysis: | The results obtained relate only to the item(s) tested.

Temperature: 20.3°C

Environmental Test

v s it 0
Conditions: Relative Humidity: 47.5%

Barometric Pressure: 860-1060 mbar

Evaluated by: | Alberto Saldiver

Issue Date(s): | May 31, 2022

NOTE: The following modules can be chosen to be configured in the EUT.

Model No. FCCID Note
Report: WIR115645-FCC-ISED-BLE © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 7 of 47
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B.

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units. The following

support unifs or accessories were used to form a representative test configuration during the tests.
ID Product Brand Model No. Serial No. FCCID Remarks
B Laptop ACER A315-51-5330 NXGNPAAOL67300AAS597600 - -
Note: (Describe the outline of a simulator, if used for the tests, as a note under the table.)
Insert Cable Connections to/from EUT provided by test team.

L i Shielding ) )
1D Descriptions Qty. Length (m) (Yes/Na) Cores (Qty.) Remarks

- - - - 0 -

Note: The core(s) is(are) originally attached to the cable(s).

General Description of Applied Standards

References
The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

47 CFR FCC Part 15, Subpart C (Section 15.247)
558074 DO1 15.247 Meas Guidance v05r02

ANSI C63.10:2013

RSS 247 Issue2

RSS Gen IssueS

00000

Test Site

All testing was performed at Eurofins Electrical and Electronic Testing NA, Inc.. 3162 Belick St. Santa Clara, CA
95054. All equipment used in making physical determinations is accurate and bears recent traceability to the
National Institute of Standards and Technology.

Eurofins Electrical and Electronic Testing NA, Inc. has been accredited by the American Association for Laboratory
Accreditation (A2LA) (Certificate #: 0591.02) in accordance with ISO/TIEC 17025:2017.

Eurofins Electrical and Electronic Testing NA, Inc. is part of the Eurofins Electrical & Electronics (E&E) global
compliance network.
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E. Measurement Uncertainty
Test Method Eiient xpanen K Confidence Level
Uncertainty
RF Frequencies +4.52 Hz 2 95%
RF Power Conducted Emissions +2.32 dB 2z 95%
RF Power Conducted Spurious Emissions +2.25 dB 2 95%
RF Power Radiated Emissions +3.01 dB 2z 95%
Uncertainty Calculations Summary
Report: WIR115645-FCC-ISED-BLE © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 9 of 47
Maryland | California | Texas

www.metlabs.com



«~ eurofins
E&E

HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

F. Modifications
a) Modifications to EUT
No modifications were made to the EUT.
b) Modifications to Test Standard

No modifications were made to the test standard.

G. Disposition of EUT

The test sample including all support equipment (if any), submitted to the Electromagnetic Compatibility Lab for
testing was returned to ALVEO upon completion of testing.
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III. Electromagnetic Compatibility Criteria for Intentional Radiators
Radiated Emission and Bandage Measurement
Limits of Radiated Emission and Bandage Measurement:

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified as below
table. Other emissions shall be at least 20dB below the highest level of the desired power:

Fl‘e(g:&l;{):ies Field Strength (microvolts/meter) Measur;:::sl))istance
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88 ~216 150 3
216 ~ 960 200 3
Above 960 500 3

Test Procedures: The transmitter was turmed on. Measurements were performed of the low, mid and high Channels.

The EUT was rotated orthogonally through all three axes. Plots shown are corrected for both

antenna correction factor and distance and compared to a 3 m limit line. Only noise floor was
measured above 18 GHz.
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Test Setup

For Radiated Emission Below 30MHz

1m
EUT& 3m
Support Units | |
Turn Table
80cm
|
Ground Plane
Test Receiver
\ I —
oooo0
v 0 0 0 &=y
For Radiated emission 30 MHz to 1GHz
Ant. Tower S
Variable
EUT& 1 10m
Support Units
Turn Table
80 cmT
L
Ground Plane
Test Receiver
| | I
oo0oo
] 0 0 0 Gy
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1-4m
Variable

/

For Radiated emission 1GHz to 40GHz
EUT&

Ant. Tower
3m \
Support Units | |

] %"KAMM

Ground Plane

Test Receiver
\ I | —
o 000
M"“" © O O Gy

Test Results: The EUT was tested is compliant with Radiated Spurious Emissions Requirements.

Test Equipment List

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date
152003 EMI Test Recerver Keysight N9030B 10/08/2021 10/08/2022
152399 Turntable Controller SUNOL SCIENCE SCo9V Not Required Not Required
152486 | 5 Meter Chamber Control Room Panashield 3 Megoilmml Not Required | Not Required
182435 Horn Antenna ETS-LINDGREN 3117 03/03/2021 03/09/2023

N/A Preamplifier EMC Instrument EMCI118A45SE Note 1 Note 1
152668 Preamplifier Sonoma Instrument 310N Note 1 Note 1
152600 Antenna TESEQ GmbH D-12623 05/11/2021 05/ 11/ 2023
153983 Loop Antenna ETS-LINDGREN 6512 10/ 14 /2021 10/ 14 /2023

Note 1: Venfied by calibrated mnstrumentation at the fime of testing

Test Engineer: Alberto Saldivar

Test Date(s): 04/28/2022

Report: WIR115645-FCC-ISED-ELE
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Test Data
Radiated Emissions (30 MHz~1000 MHz)

EUT Test Condition Measurement Detail

Input Power S5Vdc Frequency Range 30MHz-1GHz

Environmental Conditions | 25 deg. C, 70% RH Tested By Alberto Saldivar

Test Mode TX MODE BLE 2440 MHz

80

704

Level [dBuV/m]
=]

st o ket
201 i T .\ﬁ‘M-W-*M-‘,g,WW‘MWM A I Al
BT Y TS e Lot ¢
il PR = e
T A T
'-wJ' ¢
4
-109
-20 T T T T T T T T T T T T T T T T T T
30 MHz 100 MHz 200 MHz 300 MHz 400 MHz 500 MHz 600 MHz 700 MHz 800 MHz 00 MHz 1GHz
Frequency [Hz]
== 47 CFR Part 15 section 15.109 - RE Class B - Class:B QPeak/3.0m — Peak (Vertical) Peak (Manual suspects) (Vertical) ¢ Level (QuasiPeak (PASS)) (Vertical)
Antenna Polanty & Test Distance: Vertical at 3m
Frequency o Level Limt Peak Margin Peak 5 Factor Pass/
No| = vpz) |Polanzation| o i riB@vim)] | dB@Vim) [dB] Heeh (cm) | Ascle @en (S rmrin) Fail
1] 31522 Vertical 9731776 40 -30.2682 259 181 -11.52 Pass
2 | 139492 Vertical 6.626065 435 -36.8739 323 101 -14.39 Pass
3| 793222 | Vertical 18 54151 46 -27.4585 2.69 316 -25 Pass
REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
Report: WIR115645-FCC-ISED-BLE © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 14 of 47
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EUT Test Condition Measurement Detail

Input Power 5Vdc Frequency Range 30MHz-1GHz

Environmental Conditions | 25 deg. C, 70% RH Tested By Alberto Saldivar

Test Mode TX MODE BLE 2440 MHz

a0

704

&0

504

Level [dBuV/m]
55

(]
o
i1

&
10 A
D_
=104
201 — | : | ! | . | ! . . . . . | . . .
30MHz 100 MHz 200 MHz 300 MHz 400 MHz 500 MHz 600 MHz 700 MHz 800 MHz 200 MHz 1GHz
Frequency [Hz]
== 47 CFR Part 15 section 15.109 - RE Class B - Class:BE QPeak/3.0m Peak (Horizontal) Peak (Manual suspects) (Horizontal)
¢ Level (QuasiPeak (PASS)) (Horizontal)
Antenna Polanty & Test Distance: Honizontal at 3m
Frequency = i Level Limut Peak Margm Peak i Factor Pass/
No.| ™ i) | Polanzation | oo rdB@Vim)] | dB(uV/m) [dB] Height (cm) |Angle (Deg)| 1y /)] Fail
1] 30336 | Horizontal 12.32453 40 -27.6755 101 342 -8.75 Pass
2] 105672 Hornizontal 9.171351 43.5 -34 3286 1.05 322 -15.11 Pass
3| 84492 | Horizontal 18.33633 46 -27.6637 2.55 242 -185 Pass
REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
Report: WIR115645-FCC-ISED-BLE © 2023, Eurofins Electrical and Electronic Testing NA, Inc. Page 15 of 47
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Radiated Emissions (Above 1GHz)

EUT Test Condition Measurement Detail

Input Power 5Vdc Frequency Range 1GHz-26GHz

Environmental Conditions |25 deg. C, 70% RH Tested By Alberto Saldivar

Test Mode TX MODE BLE 2402 MHz

g0

80

m-_—- —_— o ——— - —_—— - —_— . i —

G0
AT T e o
%40 M o w.,,fk' Jﬁ,?w_h¢wm4wkww £ .
g | °

30

20

10

{GHz 2GH. 3GRz 4GHz SGH: 6GHz 7GHz 8GHr SGHz 10GHz T GHz 120 136z 1aGHZ 15GHz 18GRz | 18GH

== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m — Peak (Vertical)

o Level (Average (PASS)) (Vertical)

Report: WIR115645-FCC-ISED-BELE
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FLF
|

110

100

904

[
e

<
=

[}
=

-;,,.._‘wpl__.\.t,*..-“m.WMWMMwW_WWMMMM\'JmmﬁmdeMMWMmdmmn.-&.

Level [dBaV/m]
3

-
=
I

[
ind

20

104

0

&

== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m — Peak (Vertical)
o Level (Average (PASS)) (Vertical)

Peak (Manual suspects) (Vertical)

2.31 GHz 2315 GHz 2.32 GHz 2.325 GHz 2.33 GHz 2.335 GHz 2.34 GHz 2.345 GHz 2.35 GHz 2.355 GHz 2.36 GHz 2.365 GHz 2.37 GHz 2.375 GHz 2.38 GHz
Frequency [Hz]

239 GHz

o Level (Peak (PASS)) (Vertical)

Antenna Polanty & Test Distance: Vertical at 3m
Frequency L Level Limit Peak Margin Peak . Factor Pass/
No| * mMpz) |Pelanzation| oo ripevim)] | dB@V/m) [dB] Height (cm) | Angle Deg)| 1 4p1 /)] Fail
1| 11317 | Vertical 46.997 74 -27.003 336 167 339 Pass
> | 11317 | Vertical 3450759 54 T19.4924 3.36 167 339 Pass
3| 15894 | Vertical 517552 74 522448 281 2 486 Pass
4| 15894 | Vertical 3832897 54 15671 281 o4 486 Pass
5| 17901 | Vertical 53.11647 74 08835 162 195 311 Pass
6 | 17901 | Vertical 40.7935 54 2132065 162 195 311 Pass
7| 23895 | Vertical 612258 74 127742 154 350 37.46 Pass
8 | 23895 | Vertical 48 81258 4 518742 154 350 37.46 Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition

Measurement Detail

Input Power 5vdc

Frequency Range

1GHz-26GHz

Environmental Conditions

25 deg. C, 70% RH

Tested By

Alberto Saldivar

Test Mode

TX MODE BLE 2402 MHz

S0

B0

704

o
o

L
o

Leve;l [dBaeV/m]

[
[=1

204

104

4] T T T T T
1GHz 2GHz 3GHz 4GHz 5GHz 6GHz

=== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m

o Level (Peak (PASS)) (Horizontal)

Report: WIR115645-FCC-ISED-BELE
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o Level (Average (PASS)) (Horizontal)
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- =

110

100

904

[
2

Level [dBaV/m]
<y uun [+3] -
OO Y e O

[
ind

20

104

0

FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m
o Level (Peak (PASS)) (Horizontal)

Frequency [Hz]

Peak (Horizontal)
o Level {Average (PASS)) (Horizontal)

231 GHz 2315 GHz 2.32 GHz 2.325 GHz 2.33 GHz 2.335 GHz 2.34 GHz 2.345 GHz 2.35 GHz 2.355 GHz 2.36 GHz 2365 GHz 237 GHz 2375 GHz 2.38 GHz

Peak (Manual suspects) (Horizontal)

239 GHz

Antenna Polanty & Test Distance: Horizontal at 3m
Frequency . Level Limut Peak Margin Peak ] Factor Pass/
No| " npp) | Pelanzation | o raptivim)] | dB@Vim) [dB] Height (cm) |Angle (Deg)|  [4p(1/m)) Fail
1| 12669 | Horizontal 49324 74 24676 245 125 429 Pass
2| 12669 | Horizontal 36,9261 53 17,0739 245 125 229 Pass
3| 15680 | Horzonsal 51.14002 7 73 8591 1 335 %79 Pass
2| 15680 | Horizontal 3836434 53 156357 1 335 279 Pass
5| 17754 | Horzonsl 53.60973 7 20,3903 171 27 333 Pass
6 | 17754 | Horizontal 3084572 53 13.1543 171 27 333 Pass
71 2389 | Horzonsl 5776964 7 162304 Xy 17 3751 Pass
8| 2389 | Horizontal 3483005 53 7916995 242 17 3751 Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 5Vdc Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Alberto Saldivar
Test Mode TX MODE BLE 2440 MHz
80
80
_lm-—-—- — 0 — — - — — —— - - s e —
B0
S b VR
3" A by gk M«-«'emw.ﬁwwhmf"‘“*“ﬁ”
==} semlfii gt iy
S | Vs Ao i .
E-’ :.."""' P »
30
20
10

0 T T T T T T T T T T T T T T T
1GHz 2GHz 3GHz 4GHz O5GH: 6GHz 7GHz B8GHz 9GHz 10GHz 11GHz 12GHz 13GHz 14GHz 15GHz 16 GHz

" 18 GHz

Freguency [Hz]
FCC Part 15.247 Average/3.0m = FCC Part 15.247 Peak/3.0m — Peak (Vertical) Peak (Manual suspects) (Vertical) ¢ Level (Peak (PASS)) (Vertical)
¢ Level (Average (PASS)) (Vertical)
Antenna Polanty & Test Distance: Verfical at 3m

Frequency 5 = Level Limt Peak Margin Peak : Factor Pass/

No.| © M) |Polanzation| oo rdBivim)] | dB(uVim) [dB] Height (cm) [ Angle (Deg) | [ 4p /)] Fail
1 11892 Vertical 4790535 74 -26.0947 1.59 175 3.85 Pass
2 11892 Vertical 35.39092 54 -18.6091 1.59 175 3.85 Pass
3 16021 Vertical 52 56252 74 -21.4375 1.63 310 5.11 Pass
4 16021 Vertical 39.85721 54 -14.1428 1.63 310 511 Pass
5 17932 Vertical 53.68904 74 -20.311 3.33 11 3.04 Pass
6 17932 Vertical 40.82416 54 -13.1758 3.33 11 3.04 Pass

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 5Vdc Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Alberto Saldivar
Test Mode TX MODE BLE 2440 MHz
80
80
70
B0
E kb =¥ == o
£ %
'ﬁBU- i
[==]
= o
< 404 ©
[ o
30
20
10
] T T T T T T T T T T T T T T T T
1GHz 2GHz 3GHz 4GHz 5GHz 6GHz 7GHz 8GHz 9GHz 10GHz 11GHz 12GHz 13GHz 14GHz 15GHz 16 GHz 18 GHz

Freguency [Hz]
FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m Peak (Harizontal)
@ Level (Peak (PASS]) (Horizontal) ¢ Level (Average (PASS)) (Horizontal)

Peak (Manual sus pects) (Horizontal)

Antenna Polanty & Test Distance: Honizontal at 3m

Frequency - Level Limt Peak Margin Peak : Factor Pass/
No| ~Miz) | Pelnzation | oo raBuVim)] | dB(uV/m) [dB] Height (cm) | Angle Deg)(  rqpy/my) Fail
1 11455 Honzontal 4831152 74 -25 6885 1.18 105 3.63 Pass
> | 11255 | Horizontal 35 34559 54 15,6544 118 105 363 Pass
3 15523 Honzontal 5232847 74 -21.6715 285 1 499 Pass
3 | 15523 | Horizontal 39.26156 54 147384 285 1 499 Pass
5 17796 Honzontal 5381632 74 -20.1837 3.11 3 328 Pass
6 | 17796 | Horizontal 4084318 54 13,1568 311 3 328 Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition

Measurement Detail

Input Power

SVdc

Frequency Range

1GHz-26GHz

Environmental Conditions

25 deg. C, 70% RH

Tested By

Alberto Saldivar

Test Mode

TX MODE BLE 2480 MHz

90

B0

704

pal
o

Leve;l [dBaeV/m]
o

w
o

204

0 T T T T
1GHz 2GHz 3GHz 4GHz 50GHz

=== FCC Part 15.247 Average/3.0m == FCC Part 15247 Peak/3.0m — Peak (Vertical)

o Level (Average (PASS)) (Vertical)
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E&E

- =

110
1001
90
a0
. 70]
E
.
Eﬁ 50 gum.-m,.\f\...,.a&muwh’.wwuk.mm’u.%ww&,\»mﬂwavm-.-mwuln-w'wmaw'wlfa_qmwmvmlwmamm-mhhwmymw-w
%. i e e e e e e S e Sl A il R el om0 e e 8 e b i i it il e
5 504
Fr &
— 40]
30
204
101
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
24835 GHz 2485 GHz 24865 GHz 2488 GHz 24895 GHz 2491 GHz 24925 GHz 2454 GHz 24955 GHz 2497 GHz 2.4985 GHz 2.5 GHz
Frequency [Hz]
FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m — Peak (Vertical) Peak (Manual suspects) (Vertical] o Level (Peak (PASS)) (Vertical)
o Level (Average (PASS)) (Vertical)
Antenna Polarity & Test Distance: Vertical at 3m
Frequency L Level Lamit Peak Margin Peak . Factor Pass/
No| * mMpz) |Pelanzation| oo ripevim)] | dB@V/m) [dB] Height (cm) |Angle (Deg)| 1451/ Fail
1 37914 Vertical 44 93358 74 -29.0664 1.69 119 144 Pass
2 37914 Vertical 32.05667 54 -21.9433 1.69 119 1.44 Pass
3 12611 Vertical 50.7838 74 -23.2162 1.64 108 4.19 Pass
4 12611 Vertical 37.07858 54 -16.9214 1.64 108 4.19 Pass
5 16135 Vertical 53.41261 74 -20.5874 3.29 169 52 Pass
6 16135 Vertical 40.28147 54 -13 7185 3.29 169 52 Pass
7 17901 Vertical 54.1595 74 -19.8405 2.15 330 3.11 Pass
3 17901 Vertical 41.30587 54 -12.6941 215 330 3.11 Pass
9 24837 Vertical 58.18568 74 -15.8143 13 357 37.84 Pass
10 24837 Vertical 45.07534 54 -8.92466 13 357 37.84 Pass

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 5Vdc Frequency Range 1GHz-26GHz
Environmental Conditions |25 deg. C, 70% RH Tested By Alberto Saldivar
Test Mode TX MODE BLE 2480 MHz
a0
B0
704
&4
= = o umine g HR R A T ZESRRE= LR o
- sl "
=50 X i
(7 bl
o A ) -~ py!
= x i o
g 404 &
g |
304
204
104
0 T T T T T T T T T T T T T T T T
1GHz 2GHz 3GHz 4GH: 5GH: 6GHz 7GH: B8GHz 9GHz 10GHz 11GH: 12GHz 13GHz 14GH:z 15GHz 16 GHz 18 GHz
Frequency [Hz]
== FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m Peak (Horizontal) Peak (Manual suspects) (Horizontal)
o Level (Peak (PASS)) (Horizontal) < Level (Average (PASS)) (Horizontal)
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110

100

90

80

70

60

50

Level [dBaV/m]

40+

304

20

104

]
24835 GHz 2.485 GHz 2.4865 GHz 2488 GHz 24895 GHz 2491 GHz 24925 GHz 24594 GHz 2.4955 GHz 2497 GHz 2.4985 GHz 2.5 GHz
Frequency [Hz]

FCC Part 15.247 Average/3.0m == FCC Part 15.247 Peak/3.0m Peak (Horizontal) Peak (Manual suspects) (Horizontal)
o Level (Peak (PASS)) (Horizontal) < Level {Average (PASS)) (Horizontal)

Antenna Polanty & Test Distance: Horizontal at 3m
Frequency . Level Limut Peak Margin Peak ] Factor Pass/
No| " npp) | Pelanzation | o raptivim)] | dB@Vim) [dB] Height (cm) |Angle (Deg)|  [4p(1/m)) Fail
1 16144 Hornizontal 52 46682 74 -21.5332 1.06 7 5.32 Pass
2] 16144 Horizontal 39.78174 54 -14.2183 1.06 7 5.32 Pass
3 17879 Honzontal 53.87609 74 -20.1239 2.59 358 3.15 Pass
4] 17879 Horizontal 40.91639 54 -13.0836 2.59 358 3.15 Pass
5 2483 8 Honzontal 58.20308 74 -15.7969 1.42 284 37.96 Pass
6 | 24838 | Homzontal 45.18443 54 -8.81557 1.42 284 37.96 Pass
REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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Conducted Emission Measurement

Limits of Conducted Emission Measurement :

The following standards specified below are covered in the scope of this section of the test report:

Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

Conducted Emissions - Test Procedure

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected to the
power mains through a line impedance stabilization network (LISN). Other support units were connected to the
power mains through another LISN. The two LISNs provide 50 ohmy/ 50uH of coupling impedance for the
measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maxinmm conducted interference.

c. The frequency ranges from 150 kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was not
recorded.
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Conducted Emissions - Test Setup

Vertical Ground
/ Reference Plane Test Receiver

i
|
]

| I |
EUT oo oo
40cm oo oo .

‘ ‘ 80cm
Ll

=

14

|
I
\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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FLF
|

Test Results:
Phase Line (L) Detector Function Quasi-Peak / Average
F Level Limit Marei Level Limit Marei
No e (QP) |(QP) AEM | (Averega) (Average) AN Correction ?Sﬁ
a
[MHz] (dBuV) | (dBuV) (dB) (dBuV) (dBuv) (dB) (dB)
0.53 4252 56.00 -13.48 . i . 0.23 P
2 0.53 - - - 32.63 46.00 -13.37 0.23 Pass
Test Plot:
80
704
601
50-\
z ° F
840
T
3 30;
201
104
D_
-5

I ZN:1H2 3I‘~.II1H2 4h.:1H25n.:1Hz I ?I\‘:1Hzl
Freguency [Hz]
— 47 CFR Part 15 section 15,207 Average — 47 CFR Part 15 section 15.207 QPeak

Avg (Avg/Lim.Avg) (Phase 1)« Meas.Q-Peak (dBuV) (QuasiPeak) (Phase 1)

150 kHz 200 kHz 300 kHz 400 kHz 600 kHz 800 kHz

Peak (Phase 1) — Awvg (Phase 1)
& Meas.Avg (dBuV) (Average) (Phase 1)
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Phase Neutral (N) Detector Function Quasi-Peak / Average
Fr Level Limit Marei Level Limit Marsi
No 4 (QP) [(QP) gm (Averege) (Average) g Correction ;asj
a
[MHz] (dBuV) | (dBuV) (dB) (dBuV) (dBuv) (dB) (dB)
0.54 40.94 56.00 -15.06 - 2 - 0.23 Pass
2 0.54 5 - - 30.93 46.00 -15.07 0.23 Pass
Test Plot:
a0
704
G0

-5 T
150 kHz 200 kHz

2MHz | 3MHz 4AMHzZSMHz | 7MHz 10 MHz 20 MHz30 MHz

Frequency [Hz]

=— 47 CFR Part 15 section 15.207 Average = 47 CFR Part 15 section 15.207 QPeak Peak (Neutral) — Awvg (Meutral)
Awvg (Avg/Lim Avg) (Meutral) o Meas Q-Peak [dBuV) (QuasiPeak) (Neutral) o Meas Avg (dBuV) (Average) (Meutral)

300 kHz 400 kHz 600 kHz 800 kHz

Peak (Peak/Lim.Q-Peak) (Meutral)
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Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: CE Voltage — AC Power Port Test Date(s): 04/28/2022

MET Asset # Equipment Manufacturer Model Last Cal Date | Cal Due Date
152481 10 Me;;’SChmj’A) &3 ETS-Lingren DKE- 8X8 DBL Not Required | Not Required
100337 LISN Com-Power LI-215A 10/07/2021 10/07/2022
100304 EMI Receiver Narda PMM 5010 04/26/2021 04/26/2022

Note:  Functionally tested equipment is verified using calibrated mstrumentation at the time of testing.

Table 1. Conducted Emissions, Test Equipment

Test Engineer:

Test Date(s):

Report: WIR115645-FCC-ISED-ELE
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6dB Bandwidth Measurement & 99% Bandwidth Measurement

Limits of Conducted Emission Measurement :

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

Test Procedure

99% Bandwidth Measurement
Refer to ANSI C63.10 section 6.9.3
-6dB Bandwidth Measurement

Set resolution bandwidth (RBW) = 100kHz

Set the video bandwidth (VBW) > 3 x RBW, Detector = Peak.
Trace mode = max hold.

Sweep = auto couple.

P ap o

Measure the maximum width of the emission that is constrained by the frequencies associated with the two amplitude
points (upper and lower) that are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission

Conducted Emissions - Test Setup

Spectrum
Analyzer

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: 6dB Bandwidth Measurement & 99% Bandwidth Measurement

Test Date(s): 04//26/2022

MET Asset #

Equipment

Manufacturer

Model

Last Cal Date

Cal Due Date

152003

EMI Test Receiver

Keysight

NS030B

10/08/2021

10/08/2022

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Test Result:

DATA RATE 2MBPS

Frequency 6dB Bandwidth | 99% Bandwidth | Minimum Limit .
Channel Pass / Fail
(MHz) (MIHz) (MHz) (MHz)
37 2402 1.142 2.08 0.5 PASS
17 2440 1.148 2.0842 0.5 PASS
39 2480 1.142 2.0851 0.5 PASS
Test Plots:
99% Occupied Bandwidth:
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inpat £ 50 O At 20 0B Tri: Free Hun
Comoctons: OF  Prasmp: Of Gal

Freq Rel: Int

NFE® Adanive

#F Gan: Low

Ref Lyl Offsst 0.50 dB
ScalelDiv 10.0 dB RefValue 10.30 dBm

Canted 0 GHz Ficeo BW 300.00 kHz
#Roc EW 100.00 kHz

2 Meirics

0.41dBm

Occupied Bandwi

2. b Tolal Power
Transmit Freq Emer KH; % of DBW Power
X 0E Sandwidtn 2 MH: xdB

Inpat 50 Q Atan; 20 9B T Free Run Canter Freq 2440000000 GHz
g b Cruteetnns Praame Off Galn Cff AogiHald: 1006100

Fraq Rat: Int (3) #F Gan: Low Facko Sid. None

WL Aderitve

Eeala/Div 10.0 dB

Cantar 2.440000 GHz Hfides BW S00.00 kHz ) Span 6 MHz
#Res BW 100.00 kHz Sweep 10.0 ms (1001 pis)

2 Metrics

CCoupiea Bandwic
2 Total Power 0.07 dBm

2,
Transmit Freq Emer % of OBW Power
x 0B Bandwidth xdi

BLE-2440MHz (2Mbps Data Rate)
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2 430060000 GHz
00100

Input RF At 20 0B Tri: Free Hun Cantor Freg
Ceupling DC Proamp: O Galg: Oft Aynyi-iek
#iF Gan: Low S

G lnign o Freq Ref Int (5)
NFE: Adanive
Ref Lyl Offsst 0.50 dB
RefValue 10.30 dBm

ScalelDiv 10.0 dB

Span 6 MHE
Swoup 10.0 me (1001 pte)

Fuideo BW 300.00 kHz

Center 2460000 GHEZ
#Roc EW 100.00 kHz

2 Metrics
Tolal Power

Occupied Bandwicth
2.0851 MHz
Transmit Freq Emer
X 0E Sandwidtn

C el
BLE-2480MHz (2Mbps Data Rate)
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6 dB Occupied Bandwidth:

Input £ 501 Adten; 20 dB Trg. Froe Run Contar Freq: 2 402000000 GHz
Comochons O Prosmg: Off Cate: OF AvgfHiaid =1 (O 00

Freg Ref: nt [S) #IF Gair. Low R Stit: Nons

NFE: Adaplive

Fal Lvl Offzal (.50 dB
Fef Value 10.30 dBm

Span 6 MHz
Swoop 10.0 ms (1001 pts)

Occupied Bandwidth

20800 MHz Tolal Power
Transmit Freq Emror % of OEW Power
x (5 Biandwidih

Atten; 20 b Ing: Free Run Centar Frog: 2420000000 GHz
Proamp: Oft Gate: Off Ang|Hold: 100/100
#IF Gaire Low Fiad Hone

Faf Lvl Offeal 0dB
Scale/Div 10.0 dE Rel Value 10.30 dBm
Log T

Center 2440000 GHz ] 300, z Span 6 MHz,
#Roc EW 100,00 kkz Swoap 10.0 me (1001 pte)

2 Medrics

Occupied Bandwidih
21 4 Tolal Power 0.07 dBm

Transmit Freq Error % of OEW Power 90,

x 05 Bandwidin . I 1 dB

aacm??

BLE-2440MHz (2Mbps Data Rate)
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InputZ 5003 Atten; 20 0B g Frae Run Contar Freg: 2 480000000 GHz
Con OF  Proamg: Off Cate: OF Avg] 00
Frog nt | 5) wiF Gaire Low
MFE" Adaping

1 Graph Ref Lvl Offsat 050 dB
Scala/Div 10.0 dB Ref Value 10.30 dBm

Cantei 246000 F oo 3001 Span & MHz
HRoc EW 10000 4 Swoap 10.0 me (1001 pte)

2 Medrics

Occupicd Bandwidih

2 0B51 MHz Tolal Power
Transmit Freq Emror % of OEW Power
X 05 Bancwidin R z 1dB

@5~ ? %

BLE-2480MHz (2Mbps Data Rate)
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Conducted Output Power Measurement

Limits of Output Power Measurement :
FCC 15.247

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30dBm)

RSS 247

E.IR.P for systems using digital modulation in the 2400-2483.5 MHz bands: 4 Watt (36.02dBm)

Test Procedure

A power meter sensor was used on the output port of the EUT. A power meter was used to read the response of the power
sensor. Record the power level.

Test Setup

Power Meter
EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo)

Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/TEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Conducted Output Power Measurement I Test Date(s): 04/26/2022
Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date
N/A Power Meter ROHDE & SCHWARZ NRQ6 05/05/2021 05/05/2022
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Test Result:
FCC
Data Rate: 2Mbps(Peak Power)
Limit ;
Channel Frequency (MHz) Conducted Power (dBm) (dBm) Pass/Fail
m
37 2402 -4.48 30 Pass
17 2440 -4.82 30 Pass
39 2480 -5.13 30 Pass
Data Rate: 2Mbps (Time-Average Power)
Channel Frequency (MHz) Conducted Power (dBm)
37 2402 -7.22
17 2440 -7.63
39 2480 -7.92
ISED:
Limit Limit
Channel Frequenc Conducted Power (dBm EIRP (dBm Pass/Fail
equency (MH2) G @Bm) | e
37 2402 -7.22 30 -21.02 36.02 Pass
17 2440 -7.63 30 -21.43 36.02 Pass
39 2480 -7.92 30 -21.72 36.02 Pass
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Power Spectral Density Measurement

Limits of Power Spectral Measurement :

The Maximum of Power Spectral Density Measurement is 8dBm in any 3 kHz.

Test Procedure

A power meter sensor was used on the output port of the EUT. A power meter was used to read the response of the power
sensor. Record the power level.

Test Setup

Spectrum
Analyzer

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo)
Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/TEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Power Spectral Density Measurement Test Date(s): 04/26/2022
MET Asset # Equipment Manufacturer Model Last Cal Date | Cal Due Date
152003 EMI Test Receiver Keysight N9030B 10/08/2021 10/08/2022

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Test Result:
Data Rate: 2Mbps
PSD Limit
Channel Frequency (MHz Pass/Fail
ey (e (dBm/3kHz) (dBm/3kHz)

37 2402 -22.99 8 Pass

17 2440 -23.81 8 Pass

39 2480 -22.45 8 Pass
Test Plots:

kT

KEYSIGHT Ingut: RF :

1 Spactum
Scale/Div 10 dB

npul £ 500
3 Cormetions: O
i Fraq Fed int (5)
NFE Adapiive

Center 2.402000 GHz
@htes BW 3.0 kHz

€0 a2

Eniten: 20 48
Preamp. DF Gate O Aag|Hoid = 100100
IF Gain Low Tiig Free Fam

Sig Track Oft PN

PNO BasUWIdo A Type: Log-Power [1] )

Rel Lvl Offsel 0.50 dB
Ref Level 10.50 dBm

#Viden BW 8.1 kHz

Sweep 3.87 ms (1001 pis

BLE-2402MHz (2Mbps Data Rate)

Span 2.300 MHz

K
o™
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Inout: RF PHO: Bost Wide  Ava Tvne Log-Pawir |1 }
Caupling: DG Corrections: OF Cal: Of Trigg: Fesa Fam

Fraq Red Ini(s) IF Gean Low

NFE Adaptive Sig Track: O PN

Ref Lvl Offeot .50 dB
Rel Level 10.50 dBm

v

Centar 2.440000 GHz #ides BW 01 kHz i
#Res BW 3.0 kHz Sweep 3.87 ms (1001 pis) |

W N

BLE-2440MHz (2Mbps Data Rate)

SIGHT nout RF Inpul £ 500 HAdten: 20 dB PNO: Bost Wide  Awg Tvpe: Log-Fower | 1| 2
BT e oG Corroctions: O Preamp: OF Galo: Off Trig; Froo Fun
G Al Frag Rel Int(5) IF Gan Low
NFE Adapfive Sig Track: OF

Ref Lvl Offeot .50 dB
Rel Level 10.50 dBm

.

Center 2.480000 GH2 #ideo BW ‘H kHz Span 2.300 MHz
#Res BW 3.0 kHz Sweep 3.87 ms (1001 pis)

‘. X F
L) ERY

BLE-2480MHz (2Mbps Data Rate)
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Conducted Out of Band Emission Measurement

Limits of Conducted Out of Band Emission Measurement:

Below 20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth)

Test Procedure
MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment within the
fundamental EBW.

MEASUREMENT PROCEDURE OOBE

1. Set RBW = 100 kHz.

2. Set VBW =300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

Test Setup

Spectrum

EUT
Analyzer

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Conducted Out of Band Emission Measurement Test Date(s): 04/26/2022

MET Asset # Equipment Manufacturer Model Last Cal Date | Cal Due Date
152003 EMI Test Receiver Keysight N9030B 10/08/2021 10/08/2022

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Test Result:

Data Rate: 2NMbps

Low Channel 2307MHz-2407MHz Low Channel 30 MHz-25 GHz

g T L e
Trag Frem fian

W ?

Fumeton #ish
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IV. Pictures of test Arrangements

Please see setup photo file
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END OF REPORT
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