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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

1 INFORMATION

1.1 Test Item

Name ABB Ability Smart Sensor

FCC ID 2ANYT-SSPMO0O1AA

ISED ID 23238-SSPMO001AA
Model/version PMO01

Serial number 4JNO 23R3 G424

Hardware identity and/or version A

Software identity and/or version 5.0-4 (Version used during testing)
Frequency Range 2402 — 2480 MHz

Number of Channels 40

Operating Modes BT Low Energy 5.0

Type of Modulation GFSK

Rated Output Power 0.0023 W

Type of Power Supply Primary Battery (3.7V Lithium)
Antenna Connector None (Internal U-FL connector on PCB)
Number of Antennas 1

Description of Test Item

The EUT is a Bluetooth Low Energy 5.0 Processor Module in a Wireless Sensor.

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 3 (67)
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1.2 Normal test condition
Temperature: 20-23°C
Relative humidity: 20-50 %
Normal test voltage: 3.7 V DC (Nominal Battery Voltage)

The values are the limit registered during the test period.

1.3 Test Engineer(s)

Frode Sveinsen

1.4 Description of modification for Modification Fi ling

Not applicable.

1.5 Family List Rational

Not Applicable.

1.6 Antenna Requirement
Is the antenna detachable? [ Yes
If detachable, is the antenna connector non-standard? [ Yes

Type of antenna connector: N/A
Ref. FCC §15.203

1.7 Worst-Case Configuration and Mode

All tests were performed with BT LE Long Range and 2Mb Mode.

1.8 Comments

All measurements were performed with the EUT powered by a new battery.

Nemko Norway, Instituttveien 6, Kjeller, Norway

Report no.:
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376453-04-R00
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X No
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.

The tests were conducted for demonstrating compliance with FCC CFR 47 Part 15, paragraph 15.247 and Industry
Canada RSS-247 Issue 2 and RSS-GEN Issue 5.

Tests were performed in accordance with ANSI C63.4-2014 and and ANSI C63.10-2013.
Radiated tests were made in a semi-anechoic chamber at measuring distances of 1m and 3m.
A description of the test facility is on file with FCC and ISED.

<] New Submission X Production Unit
[] Class Il Permissive Change [1 Pre-production Unit
DTS Equipment Code [1 Family Listing

@emko

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CO NFIGURATIONS TESTED.
Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.

Nemko Group authorizes the above named entity to reproduce this report provided it is reproduced in its entirety and for use by the
entity’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use that a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. Nemko Group accepts no responsibility for damages suffered by any third party caused by decisions made or actions based on
this report.
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2.2 Test Summary

TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

Name of test FCC Part 15 RSS-247 Issue 2, ANSI C63.10-2013 Result
reference RSS-GEN Issue 5 Reference
reference
Supply Voltage Variations 15.31(e) g.11 (RSS-GEN) 5 .13 N/A
Antenna Requirement 15.203 5.8 (RSS-GEN) 5.8 Compl ies
Power Line Conducted Emission 15.107(a) 7.2 /8.8 (RSS-GEN) |6.2 N/A
15.207(a)
Occupied Bandwidth (99% BW) N/A 6.7 (RSS-GEN) 6.9.3 Complies
DTS Bandwidth 15.247(a)(2) 5.2 (1) (RSS-247) 11.8 O ption 2 Complies
Peak Power Output L5.247(b) .4 (RSS-247) 11.9.1.1 Complies
Power Spectral Density 15.247(d) 5.2 (2) (RSS-247) 11.10.2 PKPSD (DTS) | Complies
Spurious Emissions (Antenna Conducted)  15.247(c) 5 (RSS-247) 6.7 Complies
11.11 (DTS)
Spurious Emissions (Radiated) 15.247(c) 5.5 (RSS-247) 6.3, 6.5, 6.6, 6.10 Complies
15.109(a) 7.3 (RSS-GEN) 11.12, 11.13 (DTS)
15.209(a) 8.9 (RSS-GEN)

Revision history

Revision |Date

Comment

Sign

00 2020-01-16

First edition

FS

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

3 TEST RESULTS

3.1 Occupied Bandwidth (99% BW)

FCC Part 15.247 (a)(1)(ii)

ISED Canada RSS-247 Issue 2, Clause 5.1

ISED Canada RSS-GEN Issue 5, Clause 6.7

Measurement procedure: ANSI C63.10-2013 Clause 6.9. 3/7.8.3

Test Results: Complies

Measurement Data:

Carrier Frequency Occupied Bandwidth (99% BW)
BT LE Long Range BT LE 2Mbit
2402 MHz 1.07 MHz 2.07 MHz
2440 MHz 1.08 MHz 2.05 MHz
2480 MHz 1.08 MHz 2.06 MHz

See attached plots.

Requirements:

No requirement for 99% BW, reported for information only.
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TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA
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Offset 10.70 dB ® RBW 30 kHz
SWT 1.09 ms VBW 100 kHz

(-]

Mode Sweep

Ref Level 10.00 dBm
& Att 10 dB

1 Occupied Bandwidth

M1[1]
B 2.40200500 GHz

0 dBm

-10 dBm

e

-20 dBm

-30 dBm

-40 dBm
-50 dBm W
’fﬁwaﬁ;"\,\_‘p/\h/

-70 dBém

-80 dBém

CF 2,402 GHz

1001 pts

500.0 kHz,/

Span 5.0 MHz

2 Marker Table

M1 1
T1 1
12 1

2.402005 GHz
2.40146601 GHz
240253807 GHz

0.23 dBm
-17.10 dBm
-16.93 dBm

Ccc Bw
Occ Bw Centroid
Ccc Bw Freq Offset

1.072065503 MHz
2.40200204 GHz
2039723351 kHz

99% Bandwidth, 2402 MHz, BT LE Long Range

Ref Level 10.00 dBm

& Att 10dB  SWT

1.09 ms

Offset 10.70 dB ® RBW 30 kHz
¥BW 100 kHz

Mode Sweep

Measuring...

W e 0

13:04:53

1 Occupied Bandwidth

-0.42 dBm
2.40200000 GHz

M1[1]

0 dBm

-10 dBm

VL/\/T{\

-20 dBm

-30 dBm

-40 dBm
jM/

-60 dBm

-70 dBém

-80 dBém

CF 2,402 GHz

1001 pts

500.0 kHz,/

Span 5.0 MHz

2 Marker Table

M1 1
T1
12 1

—-

2.402 GHz
2.40095423 GHz
240302498 GHz

-0.42 dBm
-18.36 dBm
-16.92 dBm

Ccc Bw
Occ Bw Centroid
Ccc Bw Freq Offset

2.070757614 MHz
2401989606 GHz
-10.394447951 kHz

99% Bandwidth, 2402 MHz, BT LE 2Mbit
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mm e

13:32:34
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Ref Level 10.00 dBm  Offset 10.70 dB ® RBW 30 kHz

TEST REPORT
FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

& Att i0dBE  SWT 1.09 ms VBW 100 kHz Mode Sweep
1 Occupied Bandwidth 1Pk Max
M1[1] -2.67 dBm
2.43975020 GHz
0 dem kL
-10 dBm ﬂ
Tywj N v VM{{
-20 dBm [/ \\
-30 dBm N/\/ \q
-40 dBm L\J\ ]\/‘J
= T
-50 dBm Nw/\/ S \/M
W vy
-70 dBm
-80 dBm
CF 2.44 GHz 1001 pts 500.0 kHz/ Span 5.0 MHz
2 Marker Table
M1 1 2.4397502 GHz -2.67 dBm Occ Bw 1.077197872 MHz
T1 1 2.43946376 GHz -17.86 dBm Occ Bw Centroid 2.44000236 GHz
T2 1 2.44054096 GHz -17.76 dBm Occ Bw Freq Offset 2.35955737 kHz
Measuring...  [NNENNNER L 25'113};]20'?;2
99% Bandwidth, 2440 MHz, BT LE Long Range
(-]
Ref Level 10.00 dBm  Offset 10.70 dB ® RBW 30 kHz
& Att i0dBE  SWT 1.09 ms VBW 100 kHz Mode Sweep
1 Occupied Bandwidth 1Pk Max
-1.42 dBm
M 2.43998000 GHz
0 dBm \mf\\/\/\f
-10 dBm [/
T W [2
-20 dBm I/\AJ 7 yl\\\q\—\
-30 dBm /\/ \
-40 dBm M \/J /”%/\ UW\\’k
Bm
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz 1001 pts 500.0 kHz/ Span 5.0 MHz
2 Marker Table
M1 1 2.43998 GHz -1.42 dBm Occ Bw 2.053017741 MH:z
T1 1 2.43396769 GHz -19.40 dBm Occ Bw Centroid 2.439894204 GHz
T2 1 2.44102071 GHz -18.44 dBm Occ Bw Freq Offset -5.796215003 kHz

99% Bandwidth, 2440 MHz, BT LE 2Mbit

Nemko Norway, Instituttveien 6, Kjeller, Norway

Measuring...

e 26.11.2019
13:28:55
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Ref Level 10.00 dBm  Offset 10.70 dB ® RBW 30 kHz

& ALt 10dB  SWT

1 Occupied Bandwidth

1.09 ms VBW 100 kHz

Mode Sweep

TEST REPORT
FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

1Pk Max
-2.26 dBm
2.48000500 GHz

MI1[1]

0 dBrm

-10 dBm

b
y

-20 dBm

-30 dBm

-40 dBm

"

-50 dBm

v

%ﬂ

-70 dBm

-80 dim

CF 2.48 GHz

1001 pt

S

500.0 kHz/

Span 5.0 MHz

2 Marker Table

M1 1
T1 1
T2 1

2.480005 GHz
2.47946114 GHz
2.48054125 GHz

-2.26 dBm
-19.53 dBm
-19.03 dBm

Qcc Bw
Occ Bw Centroid
Ccc Bw Freq Offset

1.080117847 MHz

2.480001195 GHz
1.195448845 kHz

99% Bandwidth, 2480 MHz, BT LE Long Range

Ref Level 10.00 dBm  Offset 10.70 dB ® RBW 30 kHz
® Att

10 dB

SWT

1.09 ms VBW 100 kHz

Mode Sweep

Measuring...

e 26.11.2019
12:58:17

1 Occupied Bandwidth 1Pk Max
-1.91 dBm
1 2.48000500 GHz
0 dBm
-10 dBm il A
-20 dam //V v\,\l\ﬂ
-30 dBm / \
-40 dBm TAEVAREVN ""MU’\W
j Bm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 1001 pts 500.0 kHz/ Span 5.0 MHz
2 Marker Table
M1 1 2.480005 GHz -1.91 dBm Occ Bw 2.05835416 MHz
T1 1 2.47397147 GHz -19.59 dBm Occ Bw Centroid 2.48000065 GHz
T2 1 2.48102983 GHz -19.97 dBm Occ Bw Freq Offset 549.625185966 Hz

99% Bandwidth, 2480 MHz, BT LE 2Mbit

Nemko Norway, Instituttveien 6, Kjeller, Norway

Measuring...

e 26.11.2019
13:25:37
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TEST REPORT
FCC Part 15.247
Report no.: 376453-04-R00

< Nem ko FCC ID: 2ANYT-SSPMO01AA

3.2 DTS Bandwidth (6dB BW)

FCC Part 15.247 (a)(2)
ISED Canada RSS-247 Issue 2, Clause 5.2 (a)
Measurement procedure: ANSI C63.10-2013 Clause 11.8

Test Results: Complies

Measurement Data:

Carrier Frequency DTS Bandwidth (6dB BW)
BT LE Long Range BT LE 2Mbit
2402 MHz 647 kHz 1.12 MHz
2440 MHz 619 kHz 1.14 MHz
2480 MHz 619 kHz 1.21 MHz

Requirements:

For Digital Transmission Systems in the 2400-2483.5 MHz band the minimum 6 dB bandwidth shall be at least 500 KHz.

No requirements for Frequency Hopping Systems.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA
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Offset 10.70 dB ® RBW 100 kHz
SWT 1.01 ms VBW 300 kHz

(-]

Mode Sweep

Ref Level 10.00 dBm
& Att 10 dB

1 Frequency Sweep

M1[1]
2.40200800 GHz

0 dBm

-10 dBm

-20 dBm

”\,\

-30 dBm

B

o

-40 dBm

-50 dBm

-60 dBm

-70 dBém

-80 dBém

CF 2,402 GHz

1001 pts

200.0 kHz/

Span 2.0 MHz

2 Marker Table

M1 1
T1 1
12 1

2.402008 GHz
24016763 GHz
2 4023237 GHz

-4.26 dBm
-10.34 dBm
-9.67 dBm

ndB
ndB down BW
) Factor

5.0 cdB
647.40 kHz
3710.5

DTS Bandwidth, 2402 MHz, BT LE Long Range

Ref Level 10.00 dBm
& Att 10 dB

Offset 10.70 dB ® RBW 100 kHz

SWT

1.01 ms

¥BW 300 kHz

Mode Sweep

Measuring...

A 26.11.2019
13:06:39

1 Frequency Sweep

T1

T2

3.58 dBm
2.40199400 GHz

M1[1]

0 dBm

-10 dBm

-20 dBm
- /

-40 dBm

-50 dBm

-60 dBm

-70 dBém

-80 dBém

CF 2,402 GHz

1001 pts

300.0 kHz/

Span 3.0 MHz

2 Marker Table

M1 1
T1
12 1

—-

2.401994 GHz
24014306 GHz
2 4025485 GHz

3.58 dBm
-2.38 dBm
-2.34 dBm

ndB
ndB down BW
) Factor

6.0 dB
1.12 MHz
21438.7

DTS Bandwidth, 2402 MHz, BT LE 2Mbit
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Ref Level 10.00 dBm  Offset 10.70 dB ® RBW 100 kHz
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DTS Bandwidth, 2440 MHz, BT LE Long Range
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Measuring...

DTS Bandwidth, 2440 MHz, BT LE 2Mbit
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TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

(]

Ref Level 10.00 dBm  Offset 10.70 dB ® RBW 100 kHz

& ALt 10dB  SWT 1.01 m=s
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2 Marker Table
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Measuring...

DTS Bandwidth, 2480 MHz, BT LE Long Range
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Ref Level 10.00 dBm  Offset 10.70 dB ® RBW 100 kHz
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Measuring...

DTS Bandwidth, 2480 MHz, BT LE 2Mbit
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

3.3 Peak Power Output

FCC Part 15.247 (b)
ISED Canada RSS-247 Issue 2, Clause 5.4
Measurement procedure: ANSI C63.10-2013 Clause 11.9. 1.2

Test Results: Complies

Measurement Data:

Operating Carrier Freq Conducted Peak Conducted Peak Field Strength Calculated Calculated
Mode Power (dBm) Power (mW) (dBpv/m) EIRP (dBm) Antenna Gain
(dBi)
BT LE LR 2402 MHz 3.69 2.34 99.7 4.46 0.8
2440 MHz 2.74 1.88 101.0 5.75 3.0
2480 MHz 1.33 1.36 99.4 4.20 29
BT LE 2Mb 2402 MHz 3.70 2.34 99.8 4.54 0.8
2440 MHz 2.72 1.87 98.5 3.25 0.5
2480 MHz 1.36 1.37 99.5 4.30 2.9

Output Power reported is Maximum Peak Power.
Radiated Power was calculated from measured Field Strength using the method described in FCC KDB 412172 DO1.
Antenna Gain is less than 6 dBi.

See attached plots.

Requirements:
The maximum peak output power shall not exceed the following limits:
For Digital Transmission Systems in the 2400 - 2483.5 MHz band: 1 Watt

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the intentional
radiator shall be reduced below the stated value above by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

Multi¥iev: Spectrum Spectrum 2 Spectrum 3 Spectrum 4 Spectrum 5 -

Ref Level 10.00 dBm Offset 10.70 dB ® RBW 3 MHz
& Att 10dB  SWT 1.01 ms V¥BW 10MHz Mode Sweep

1 Frequency Sweep

M1[1] 3.69 dBm
¥ 2.4017400 GHz

0 dem

-10 dBm

=20 dBm / \Wm
-30 dem M 4

Tl 1

-50 dBm
-60 dBm
-70 deém
-20 dBém
CF 2,402 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz
: 26.11.2019
veasuring...  [[INENENER Ak AR
Conducted Power, 2402 MHz, BT LR
* RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 99.69 dBuVv/ nm
Ref 110 dBpVv/m T At 10 dB SWT 2.5 ms 2.402128205 GHz
110
1
| 100
[V H I P
TCF
80
70
B Y
3DB
TN Baa=YWERY DS
2P
40
30
—-20
10
Center 2.402 GHz 2 MHz/ Span 20 MHz

Date: 22.NOV.2019 13:09:55

Maximum Field Strength, 2402 MHz, BT LR
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

MultiView Spectrum Spectrum 4 Spectrum 5 Spectrum 2 -

Ref Level 10.00 dBm Offset 10.70 dB ® RBW 3 MHz
& Att 10dB  SWT 1.01 ms V¥BW 10MHz Mode Sweep
1 Frequency Sweep

¥ 2.4397200 GHz

0 dem

-10 dBm

S AN

-30 dém o 4

o %LWM

-50 dBm

-60 dBm

-70 dBm

-80 dBém

CF 2.44 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz

Measuring... INNNNENEN ales

Conducted Power, 2440 MHz, BT LR

* RBW 3 MHz Marker 1 [T1]
VBW 10 MHz 100.98 dBuv/ 2 g
Ref 110 dBupv/m “* Att 10 dB SWT 2.5 ms 2.439743590 GHz

110

[—100

I»—I
s
I

—90

TDF

L Nl
\V‘MWAJV N

—50

40

30

—20

10

Center 2.44 GHz 2 MHz/ Span 20 MHz

Date: 22.NOV.2019 10:07:00

Maximum Field Strength, 2440 MHz, BT LR
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

Multiview Spectrum bl Spectrum 4 @ Spectrum 5 bl Spectrum 2 -

Ref Level 10.00 dBrm  Offset 1070 dB ® RBW 3 MHz
& Att i0dBE  SWT 1.01 ms VBW 10MHz Mode Sweep

1 Frequency Sweep

MI1[1]
M1 2.4798000 GHz

0 dBm

-10 dBém
-20 dém

-30 dBm / \
a0 dam ar] ik,

T P o Mwm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 1001 pts 2.0 MHz / Span 20.0 MHz
weasuring... NNNNNNNEN ~ wa 20112019

13:20:35

Conducted Power, 2480 MHz, BT LR

* RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 99.43 dBuvVv/ 2
Ref 110 dBupv/m * Att 10 dB SWT 2.5 ms 2.479935897 GHz

| 100

I»—I
2l
a

90

80

60
3DB
.ﬁ I ) A/ \M\M\»\AL AC

Center 2.48 GHz 2 MHz/ Span 20 MHz

Date: 22.NOV.2019 13:13:07

Maximum Field Strength, 2480 MHz, BT LR
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

MultiView Spectrum Spectrum 4 Spectrum 5 Spectrum 2 -

Ref Level 10.00 dBm Offset 10.70 dB ® RBW 3 MHz
& Att 10dB  SWT 1.01 ms V¥BW 10MHz Mode Sweep

1 Frequency Sweep

e M1[1] 3.70 dBm
P 2.4015400 GHz
0 dBm
-10 dBm
-20 dBm
-30 dBm
WMM Mﬁ%h‘;’w' MMWW
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz
measuring...  [[INNTEEER AHH 261131322']:'2
Conducted Power, 2402 MHz, BT LE 2Mb
* RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 99.77 dBpV/ I
Ref 110 dBuV/m “ Att 10 dB SWT 2.5 ms 2.401871795 GHz
110
1
L 100 |
| o0
TCE

—-80
/ -

_jwwwﬂ‘/ \MM 308

AC

40

30

20

10

Center 2.402 GHz 2 MHz/ Span 20 MHz

Date: 22.NOV.2019 12:52:41

Maximum Field Strength, 2402 MHz, BT LE 2Mb
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Q\I:emko

TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

MultiView Spectrum Spectrum 4 Spectrum 5 Spectrum 2

Ref Level 10.00 dBm Offset 10.70 dB ® RBW 3 MHz
& Att 10dB  SWT 1.01 ms V¥BW 10MHz Mode Sweep

1 Frequency Sweep

v M1[1] 2,72 dBm
¥ 2.4395200 GHz
0 dem
-10 dBm
-20 dBm
-30 dBm

-40 dBm M

-50 dBm

-60 dBm

-70 dBm

-80 dBém

CF 2.44 GHz 1001 pts

2.0 MHz/ Span 20.0 MHz

Conducted Power, 2440 MHz, BT LE 2Mb

* RBW 3 MHz
VBW 10 MHz
Ref 110 dBupv/m * Att 10 dB SWT 2.5 ms

Measuring... IIIIIIIII

Marker 1 [T1 ]
98.48 dBuV/ w
2.439967949 GHz

110

|-100

——_

EE
)
ac

90

TCF

—80

—70

B

\‘\Wﬂ 3DB
AC

40

30

20

10

Center 2.44 GHz 2 MHz/

Date: 22.NOV.2019 12:07:36

Maximum Field Strength, 2440 MHz, BT LE 2Mb

Nemko Norway, Instituttveien 6, Kjeller, Norway

Span 20 MHz

A 26.11.2019
13:28:09
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

MultiView Spectrum Spectrum 4 Spectrum 5 Spectrum 2 -

Ref Level 10.00 dBm Offset 10.70 dB ® RBW 3 MHz
& Att 10dB  SWT 1.01 ms V¥BW 10MHz Mode Sweep

1 Frequency Sweep

M1[1] 1.36 dBm
L 2.4795000 GHz

0 dem

-10 dBm

-20 dBm /

-30 dam M,
% 'WW

-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz
measuring...  [IHTTEEER AHH 261131224013
Conducted Power, 2480 MHz, BT LE 2Mb
* RBW 3 MHz Marker 1 [T1]
VBW 10 MHz 99.53 dBuV/ s
Ref 110 dBuV/m “ Att 10 dB SWT 2.5 ms 2.479967949 GHz
110
100
| o0
TDF
80
PS
70

;;;WMM \M 3?5

40

—20

10

Center 2.48 GHz 2 MHz/ Span 20 MHz

Date: 22.NOV.2019 12:56:25

Maximum Field Strength, 2480 MHz, BT LE 2Mb
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

34 Conducted Emissions at Antenna Connector

FCC Part 15.247 (d)
ISED Canada RSS-247 Issue 2, Clause 5.5
Measurement procedure: ANSI C63.10-2013 Clause 11.11

Test Results: Complies

Measurement Data:

Operating Mode Carrier Frequency Highest Value (dBc ) Margin (dB) Verdict
BT LR 2402 MHz >40 >20 Pass
2440 MHz >40 >20 Pass

2480 MHz >40 >20 Pass

BT 2Mb 2402 MHz >40 >20 Pass
2440 MHz >40 >20 Pass

2480 MHz >40 >20 Pass

Measured with Peak Detector

RF conducted power to 25 GHz: see attached plots.

Limit
Peak measurement RMS averaging
20 dBc or more in 100 kHz bandwidth 30 dBc or more in 100 kHz bandwidth

Detector type shall be the same as used for measuring Output Power.

Attenuation below the general limits specified in part 15.209(a) is not required.

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 22 (67)




TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

[]

Ref Level 400 dBm  Offset 10.70 d& ® RBW 100 kHz

& Att 10dB  SWT 23 ms  WBW 300 kHz Mode Sweep
1 Frequency Sweep 1P| {
Limit Chefk PASS M1[1] -57.76 dBm
0 dEMCGiRg FCCTS 247 2008 PERK PASS 2.16100 GHz
-10 dBm
FCC1s 247 2008 PHAK
-20 dBm
-30 dBm
-40 dBm
-50 dBm
M1
-60 dem f

-80 dBm

-90 deém

CF 1.1505 GHz 1001 pts 229.9 MHz/ Span 2,299 GHz
veasuring...  [[INEHENEN Ak 261131[.24'];3

Conducted Emissions, 1 — 2300 MHz, 2402 MHz, BT LE

[]

Ref Level 400 dBm  Offset 10.70 d& ® RBW 100 kHz

& Att 10dB  SWT 23 ms  WBW 300 kHz Mode Sweep
1 Frequency Sweep 1P| {
Limit Chefk PASS M1[1] -57.25 dBm
0 dBM o RE FUCS 247 20D PERR PASS 220010 GHz
-10 dBm

FCC15 247 20DB PHAK
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

%WWW MWMWWWW’WWMMWWWW

-80 dBm

-90 deém

CF 1.1505 GHz 1001 pts 229.9 MHz/ Span 2,299 GHz
veasuring...  [[INENENER Ak 26113102[:];3

Conducted Emissions, 1 — 2300 MHz, 2440 MHz, BT LE
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Q\I:emko

Offset 10.70dB ® RBW 100 kHz

Ref Level 4.00 dBm
® Att

TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

10dB  SWT 23 ms VBW 300 kHz Mode Sweep
1 Frequency Sweep
Limit Chefk PASS M1[1] -54.81 dBm
0 M e FCC TS 747 2008 PERR PASS 2.19090 GHz

-10 dBm

FCC15 247 20DB PHAK
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-80 dBm

%WWMMW

-90 dBm

CF 1.1505 GHz

1001 pts

229.9 MHz/

Span 2.299 GHz

Conducted Emissions, 1 — 2300 MHz, 2480 MHz, BT LE

Offset 10.70dB ® RBW 100 kHz

Ref Level 4.00 dBm

e 26.11.2019

Measuring... (PR

& Att 10dB  SWT 3ms VBW 300 kHz Mode Sweep
1 Frequency Sweep ax
o damimit Chepk ML PASS M1[1] 3.00 dBm
Line FCC15 247 200B PEAK PASS ‘ 2.402050 GHz
M2[1] -47.90 dBm
-10 dBm
| 2.399950 GHz
FCC1c 247 20DB PHAK
-20 dem
-30 dBm { \
-40 dbm
50 dBm 14 %\ . W\
ﬁ/ MNMI] P/N ‘H ‘qMI M3
-60 dBm f ¥
AW " NS S OV Y
-80 dBm
-a0 dBm
2.3 GHz 1001 pts 30.0 MHz / 2.6 GHz
2 Marker Table
M1 1 2.40205 GHz 3.00 dBm
M2 1 2.39995 GHz -47.90 dBm
M3 1 2.56209 GHz -62.56 dBm
M 1 2.39396 GHz -52.96 dBm

Conducted Emissions, 2300 - 2600 MHz, 2402 MHz, BT LE

Nemko Norway, Instituttveien 6, Kjeller, Norway

e 26.11.2019

Measuring... HOEREE
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FCC ID: 2ANYT-SSPMO01AA

TEST REPORT
FCC Part 15.247
N em ko Report no.: 376453-04-R00

[x] ] ] ] ] (]

Ref Level 3.00 dBm  Offset 10.70 dB & RBW 100 kHz

& Att 10dB  SWT 3ms VBW 300 kHz Mode Sweep
1 Frequency Sweep
0 darmLimit Cheblk PASS L ML[L}— 1.76 dBm
Line FCC15 247 20DB PEAK PASS 2.440110 GHz
10 dam M2[1]] -56.68 dBm
2.343910 GHz
F ! e ?_20DB PHAK
-30 dem J ]
-40 dBim ‘ \
-50 dBm .

P W WP L

-80 dim

b i L s,

|ilqmm-llwuluw R CY TR T

-90 dBm

2.3 GHz 1001 pts 30.0 MHz/

2.6 GH=z
2 Marker Table

—

M1 2.44011 GHz 1.76 dBm
M2 2.34391 GHz -56.68 dBm
M3 1 2.53601 GHz -58.25 dBm

—_

weasuring... NNNNNNNEN e 20012010

12:59:54

Conducted Emissions, 2300 - 2600 MHz, 2440 MHz, BTL E

[x] ] ] ] ] (]

Ref Level 3.00 dBm  Offset 10.70 dB & RBW 100 kHz

& Att 10dB  SWT 3ms VBW 300 kHz Mode Sweep

1 Frequency Sweep

0 dembLimit Chetl PASS i M1[1] 0.99 dBm.
Line FCC15 247 20DB PEAK PASS 5.479970 GHz

10 dam M2[1] -57.67 dBm

2.319930 GHz

F ! e ?_20DB PHAK

-30 dem

-40 dBim

bt Ma
AR

WW] l M3
-60 dBm i i | R
Dt SN LT T WG s A e )

-80 dim

-90 dBm

2.3 GHz 1001 pts

30.0 MHz/ 2.6 GH=z
2 Marker Table

M1 1 2.47997 GHz 0.99 dBm
M2 1 2.31993 GHz -57.67 dBm
M3 1 2.48806 GHz -57.38 dBm

weasuring... NNNNNNNEN ~ wa 20012019

12:57:35

Conducted Emissions, 2300 - 2600 MHz, 2480 MHz, BTL E
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

(]

Ref Level 4.00 dBm  Offset 10.70 dB & RBW 100 kHz

& Att 10dB  SWT 234 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep
o dem Limit Chegtk PASS M1[1] -49.24 dBm
"Line FCC15 247 20DB PEAK PAISS | 12.0090 GHz
p M2[1] -59.89 dBm
-1 dBm 9.6010 GHz
FCC1s 247 200B PHAK
-20 dem
-30 dém
-40 dém
1
-50 dBm Y
d
-60 dam -
M W
v M] ALW*‘"‘\WM ey Mw il Aot Do ot o o b
-0 dBm
-90 dBm
2.6 GHz 1001 pts 2.34 GHz/ 26.0 GHz
2 Marker Table
M1 1 12.009 GHz -49.24 dBm
M2 1 9.601 GHz -59.89 dBm
M3 1 7.217 GHz -66.38 dBm

weasuring... NENNNENEN ~ wa 20012010

13:04:14

Conducted Emissions, 2600 — 26000 MHz, 2402 MHz, BT LE

(]

Ref Level 4.00 dBm  Offset 10.70 dB & RBW 100 kHz

& Att 10dB  SWT 234 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep

pLimit Chebl PASS M1[1]_-50.66 dBm
"Line FCC15 247 20DB PEAK PASS 12.1960 GHz

M2[1] -55.52 dBm
9.7650 GHz

0 dB

-10 dBm

FCC15 247 20DB PHAK
-20 dBm

-30 dbm

-40 dBm

M1
-50 dBm

-60 dBm T

¥
%0 dem ] N MMmWWWM

-80 dBm

-390 dBm

2.6 GH=z 1001 pts 2.34 GHz/ 26.0 GH=z
2 Marker Table

M1 1 12.196 GHz -50.66 dBm
M2 1 9.765 GHz -55.52 dBm
M3 1 7.31 GHz -64.17 dBm

weasuring... NENNNNNEN ~ wa 2012019

13:00:23

Conducted Emissions, 2600 — 26000 MHz, 2440 MHz, BT LE
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FCC ID: 2ANYT-SSPMO01AA

TEST REPORT
FCC Part 15.247
N em ko Report no.: 376453-04-R00

(]

Ref Level 4.00 dBm  Offset 10.70 dB & RBW 100 kHz

& Att 10dB  SWT 234 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep
o dem Limit Chegtk PASS M1[1] -53.19 dBm
"Line FCC15 247 20DB PEAK PAISS 9.9290 GHz
M2[1] -52.46 dBm
710 dim 12.4060 GHz
FCC1s 247 200B PHAK
-20 dem
-30 dém
-40 dém
-50 dem 11 e
Y
-60 dem
M3
%%W LMW : ‘M - e oottt WWW
-0 dBm
-90 dBm
2.6 GHz 1001 pts 2.34 GHz/ 26.0 GHz
2 Marker Table
M1 1 9.929 GHz -53.19 dBm
M2 1 12.406 GHz -52.46 dBm
M3 1 7.451 GHz -65.65 dBm
veasuring...  ENENNENER wa 70112019

Conducted Emissions, 2600 — 26000 MHz, 2480 MHz, BT LE

(=]
Ref Level 4.00 dBm  Offset 10.70 dB & RBW 100 kHz
& Att 10dB  SWT 23 ms  VBW 300 kHz Mode Sweep

1 Frequency Sweep 1Pk Max
Limit Chefk PASS M1[1] -56.40 dBm
0 M e FCC TS 747 2008 PERR PASS 2.15420 GHz

-10 dBm

FCC15 247 20DB PHAK
-20 dBm

-30 dBm

-40 dBm

-50 dBm

ML

-60 dBm

-80 dBm

-90 dBm

CF 1.1505 GHz 1001 pts

229.9 MHz/ Span 2.299 GHz

) 26.11.2019
Measuring... Illllllll L 12:45:12

Conducted Emissions, 1 — 2300 MHz, 2402 MHz, BT LE2M b
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

(]

Ref Level 4.00 dBm  Offset 10.70 dB & RBW 100 kHz

& Att 10dB  SWT 23 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep
Limit Chefk PASS M1[1] -55.47 dBm
0 M e FCC TS 747 2008 PERR PASS 2.19090 GHz
-10 dBm
FCC15 247 20DE PHAK
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm

-80 dBm

-90 dBm

CF 1.1505 GHz 1001 pts 229.9 MHz/ Span 2.299 GHz
veasuring... EENNNNNEE W 20,012010

Conducted Emissions, 1 — 2300 MHz, 2440 MHz, BT LE2M b

(]

Ref Level 4.00 dBm  Offset 10.70 dB & RBW 100 kHz
& Att 10dB  SWT 23 ms  VBW 300 kHz Mode Sweep

1 Frequency Sweep
Limit Chefk PASS M1[1] -54.18 dBm

0 dBm e FUT TS 297 2UDB PERR PASS 2.25520 GHz

-10 dBm

FCC15 247 20DB PHAK
-20 dBm

-30 dBm

-40 dBm

-50 dBm Tl

-60 dBm

-80 dBm

-90 dBm

CF 1.1505 GHz 1001 pts 229.9 MHz/ Span 2.790 GHz
weasuring... NENNNNNEN ~ wa 20012010

12:53:28

Conducted Emissions, 1 — 2300 MHz, 2480 MHz, BT LE 2M b
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Offset 10.70 dB ® RBW 100 kHz
SWT WBW 300 kHz

Ref Level 5.00 dBm

& Att 10 dB 3 ms Mode Sweep

TEST REPORT

FCC

Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

1 Frequency Sweep
Limit Chefk

PASS

M3[1]

-57.88 dBm

0 dBm s et UDE TEAR

M1[1]

2.305840 GHz

-10 dBém

FCC15 247 20DB PHAK

202050 GHzZ

3.00 dBm

-20 dim

-30 dBém

-40 dBm J

-50 dBm

b

T

a A h

A Ml

[ v

v e

-80 dBm

-90 dém

2.3 GHz 1001 pts

30.0 MHz/

2.6 GHz

2 Marker Table

3.00 dBm
-28.93 dBm
-57.88 dBm

2.40205 GHz
2.39995 GHz
2.30584 GHz

M1 1
M2
I3 1

—-

Conducted Emissions, 2300 - 2600 MHz, 2402 MHz, BT LE 2Mb

Mode Sweep

Offset 10.70 dB ® RBW 100 kHz
WBW 300 kHz

Ref Level 3.00 dBm

& Att 10dB  SWT 3 ms

Measuring...

A 26.11.2019
12:43:52

1 Frequency Sweep

o darmLimit Chebls pAlss ML M1[1] 2.17 dBm
Line FCC 15 247 20DB PEAK palss H 5139810 GHiz
15 e M2[1]] -55.64 dBm
J \ 2.343910 GHz
F%laﬁ#? 20DB PHAK
-30 dBm () \]
-40 dbm J \
-50 dBém mz (\/J \L -
~50 dBm I h | J\Jﬂw A | T
7 /A NK&J\AMM J\mlAA [\. ﬁ J\”| M. \M . ﬂ /Il A ﬂ N .\ J[\ /\ A\ il .{\ ﬁ h
(6 4 ¥ ¥ £ W s i A T T L S LY A
-20 dém
-90 dBm
2.3 GHz 1001 pts 30.0 MHz/ 2.6 GHz
2 Marker Table
M1 i 2.43981 GHz 2.17 dBm
M2 1 2.34391 GHz -55.64 dBm
M3 1 2.53601 GHz -57.39 dBm

Conducted Emissions, 2300 - 2600 MHz, 2440 MHz, BT L E 2Mb

Nemko Norway, Instituttveien 6, Kjeller, Norway

Measuring...

A 26.11.2019
12:40:02
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TEST REPORT
FCC Part 15.247
N em ko Report no.: 376453-04-R00

FCC ID: 2ANYT-SSPMO01AA

[]

Ref Level 3.00 dBm Offset 10.70 d& ® RBW 100 kHz

& Att 10dB  SWT 3ms WBW 300 kHz Mode Sweep
1 Frequency Sweep
1 deymLimit Chetle PAISS i3 M1[1]} 1.02 dBm.

Line FCC15 247 20DB PEAK PASS 2.470970 GHz
10 dam M2[1]]  -56.46 dBm

) \ 2319930 GHz
il g7 200B PRAK
-30 dBm {} ‘]
-40 dBm
I
-50 dBm
[ TN |

o0 o I | A i

S AW NN ]
A NS AN A L ) AR LA s

! A e

-80 dBém

-90 dim

2.3 GHz 1001 pts

30.0 MHz/ 2.6 GHz
2 Marker Table

M1 1 2.47997 GHz 1.02 dBm
Mz 2.31993 GHz -56.46 dBm
M3 1 2.50155 GHz -50.70 dBm

—-

Measuring... INENNENEN males

Conducted Emissions, 2300 - 2600 MHz, 2480 MHz, BT L E 2Mb

[]
Ref Level 400 dBm  Offset 10.70 d& ® RBW 100 kHz
& Att 10dB  SWT 234 ms  VBW 300 kHz Mode Sweep

1 Frequency Sweep

1Pk Max
Limit Chefk PASS M2[1] -58.59 dBm
0 dBM o RE FUCS 247 20D PERR PASS 9.6010 GHz
M1[1] -50.57 dBm
10 dom 12.0090 GHz
FFCC15 247 20DB PHAK
-20 dém
-30 dBm
=40 dBm
1
-&0 dBém
=
"
-60 dém

“Ho dem Wﬁ WMWlM L MJ\'J.WJWPIWAM MW.NWMW W""‘J"‘W W

i ol
-80 dBm
-90 deém
2.6 GHz 1001 pts 2.34 GHz/ 26.0 GHz
veasuring...  [|ININENER Ak 261121424053

Conducted Emissions, 2600 — 26000 MHz, 2402 MHz, BT LE 2Mb
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Ref Level 4.00 dBm

Offset 10.70 dB ® RBW 100 kHz

TEST REPORT
FCC Part 15.247
Report no.: 376453-04-R00

FCC ID: 2ANYT-SSPMO01AA

& Att 10dB  SWT 234 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep
Limit Chefk PAISS M1[1] -49.76 dBm
0 dBMCine FCUTS 247 Z0UB PERK PASS 12.1960 GHz
M2[1] -53.50 dBm
-10 dem 9.7650 GHz
Fcois 247 zo0e PRk
-20 dam
30 dam
-40 dam
M1
-50 dem " :
¥
-60 dam
~7p, dem WW Whie W"M M”"vw e WWWWWW W
-&0 dam
-a0 dem
2.6 GHz 1001 pts 2.34 GHz/ 26.0 GHz
measuring...  [IHTTEEER AHH 261121429053
Conducted Emissions, 2600 — 26000 MHz, 2440 MHz, BT LE 2Mb

Ref Level 4.00 dBm
& Att

10dB  SWT

Offset 10.70 dB ® RBW 100 kHz
234 ms  VBW 300 kHz

Mode Sweep

1 Frequency Sweep
Limit Chefk

0 dBrm

PASS

M1[1]_-49.27 dBm

'Line FCC15 247 20DB PEAK

PASS

9.9290 GHz

M2[1] -52.66 dBm

-10 dBm

12.4060 GHz

FC2C15 247 2008 PHAK

m

-30 dBm

-40 dBm

M1

-50 dBm

-60 dBm

el

o ™,

-80 dBm

-90 dBm

2.6 GHz

1001 pts

2.34 GHz/

26.0 GHz

2 Marker Table

M1 1
M2 1
I3 1

9.929 GHz
12.406 GHz
7.451 GHz

-49.27 dBm
-52.66 dBm
-61.76 dBm

Conducted Emissions, 2600 — 26000 MHz, 2480 MHz, BT LE 2Mb

Nemko Norway, Instituttveien 6, Kjeller, Norway

Measuring...

A 26.11.2019
12:53:11
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TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

Q\I:emko

3.5 Restricted Bands of operation

Restricted Bands of operation for FCC and ISED are defined in FCC Part 15.205 and ISED RSS-GEN, Issue 5 clause 8.10.

Generally, no fundamentals are allowed in the restricted bands and all emissions must comply with the limits in FCC 15.209 or
RSS-GEN, Issue 5, clause 8.9.

FCC (MHz) ISED (MH2) FCC (GH2) ISED (GHz2)
0.090-0.110 g:gi'.l‘é‘;' 0.96-1.427
0.495-0.505 1.435-1.6265
2.1735-2.1905 1.6455-1.6465
3.020-3.026 1.660-1.710
4.125-4.128 1.7188-1.7222
4.17725-4.17775 2223
4.20725-4.20775 2.31-2.39
5.677-5.683 2.4835-2.5
6.215-6.218 2.69-2.9 2.655-2.9
6.26775-6.26825 3.26-3.267
6.31175-6.31225 3.332-3.339
8.201-8.294 3.3458-3.358
8.362-8.366 3.6-4.4 3.5-4.4
8.37625-8.38675 455.15
8.41425.8.41475 5.35-5.46
12.29-12.293 7.25-7.75
12.51975-12.52025 8.025-8.5
12.57675-12.57725 9.0-9.2
13.36-13.41 9.3-95
16.42-16.423 10.6-12.7
16.69475-16.69525 13.25-13.4
16.80425-16.80475 14.47-14.5
25.5-25.67 15.35-16.2
37.5-38.25 17.7-21.4
73746 22.01-23.12
74.8-75.2 23.6-24.0
1ot 108-138 31.2-31.8
149.9-150.05 36.43-36.5
156.52475-156.52525 Above 38.6
156.7-156.9
162.0125-167.17
167.72-173.2
240-285
322-335.4
399.9-410
608-614

Frequencies in Bold text are specific for FCC or ISED, all other frequencies are common.
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TEST REPORT
FCC Part 15.247

N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

3.6 Radiated Emissions, Band Edge

FCC Part 15.209 (a)
ISED Canada RSS-GEN Issue 5, Clause 7.3 /8.9
Measurement procedure: ANSI C63.10-2013 Clause 11.1 2

Test Results: Complies

Measurement Data:

Operating Mode Detector Measured field strength (dB~ pV/m) Limit Margin
2390 MHz 2483.5 MHz dBuv/m dB
BT LE LR Peak 45.3 58.8 74 28.7 15.2
BT LE 2Mb 45.0 63.7 74 29.0 10.3
BT LE LR Average 25.3 38.8 54 28.7 15.2
BT LE 2Mb 25.0 43.7 54 29.0 10.3

Average Detector values are measured with Peak Detector and corrected for Duty Cycle.

See attached plots.
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VBW 3 MHz
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TEST REPORT
FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA
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2.385913462 GHz

110

LIMIT CHE(

K PASS

Markef 1 [T1 ]
N 9b.71 dBuV m
¥ 4DP2099359 GHz

-100

EE
)
ac

90

[\
/

—80

—70

60

50

20

10

Center

Date: 22.NOV.2019 13:11:11
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* RBW 1 MHz
VBW 3 MHz

Span 50 MHz
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Lower Band Edge, 2402 MHz, BT LE 2Mb
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TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

* RBW 1 MHz
VBW 3 MHz

Marker 2 [T1 ]
58.83 dBuV/

Ref 110 dBpVv/m * Att 10 dB SWT 2.5 ms 2.483532051 GHz
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Date: 22.NOV.2019 13:12:41
Upper Band Edge, 2480 MHz, BT LE
* RBW 1 MHz Marker 2 [T1 ]
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Ref 110 dBpVv/m * Att 10 dB SWT 2.5 ms 2.483500000 GHz
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Upper Band Edge, 2480 MHz, BT LE 2Mb
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TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

3.7 Radiated Emission, 30 — 1000 MHz.

FCC Part 15.209 (a)
ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9
Measurement procedure: ANSI C63.10-2013 Clause 11.12

Test Results: Complies
Measurement Data:
Detector: Peak

Measuring distance 3m

All frequencies are more than 20 dB below the limit even when measured with Peak Detector.

See attached plots

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN lIssue 5, Clause 8.9 @ frequencies defined i n clause 8.10
Frequency Radiated emission limit @3 meters
30 — 88 MHz 100 pV/m 40.0 dBuV/m
88 — 216 MHz 150 uV/m 43.5 dBuV/m
216 — 960 MHz 200 pv/m 46.0 dBuV/m
960 — 1000 MHz 500 pv/m 54.0 dBuV/m
Limits above are with Quasi Peak Detector
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

“* RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 26.32 dBuV/ I
Ref 80 dBuv/m ~ Att 20 dB SWT 100 ms 1.000000000 GHz
80
LIMIT CHEGdK PASS
o
E=R | 0
[ e
50 I
— .
cccliszdo .
30

20 b
W wJWW Pt

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.NOV.2019 09:27:57

Radiated Emissions, 30 — 1000 MHz, HP, BT LE

“ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 25.94 dBpVv/ It
Ref 80 dBpv/m “ Att 20 dB SWT 100 ms 995.344000000 MHz
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VA< H I P
[ e
50 I
I .
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30
WW 308
- PP T "
o
--10
-20
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.NOV.2019 09:25:53

Radiated Emissions, 30 — 1000 MHz, VP, BT LE
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

“ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 26.28 dBuV/ m
Ref 87 dBuV/m “ Att 20 dB SWT 100 ms 972.840000000 MHz
80
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[ e
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I .
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1 L rll.hh
Ao bndlh \ 308
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o
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Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 25.NOV.2019 09:39:18
Radiated Emissions, 30 — 1000 MHz, HP, BT 2Mb
“ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 26.05 dBuV/ m
Ref 87 dBuVv/m “ Att 20 dB SWT 100 ms 971.288000000 MHz
80
L|MIT CHEQGK PASS
70
VA< H I P
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50 I
I .
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30 T
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Wit

29 WM o

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.NOV.2019 09:37:13

Radiated Emissions, 30 — 1000 MHz, VP, BT 2Mb
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

3.8 Radiated Emissions, 1-26 GHz

FCC Part 15.209 (a)

ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9

Measurement procedure: ANSI C63.10-2013 Clause 11.1 2
Test Results: Complies

Measurement Data:

Measuring distance: 3m (1 - 18 GHz)
1m (18 — 26 GHz)

Peak Detector:

Frequency RF channel Field strength, Limit Margin
Peak Detector, 3m (dB pV/m) (dB)
(MHz) Long Range 2Mb (dBpVv/m) LR 2Mb
7320 19 51.6 52.2 74 22.4 21.8
7440 39 56.9 57.0 74 17.1 17.0
12400 39 49.2 / 74 24.8 /
Other freqs 0/19/39 <54 <54 74 <20 <20

Average Detector:

Frequency RF channel Field strength, Limit Margin
Average Detector, 3m (dB pV/m) (dB)
(MHz) Long Range 2Mb (dBpVv/m) LR 2Mb
7320 19 31.6 32.2 54 22.4 21.8
7440 39 36.9 37.0 54 17.1 17.0
12400 39 29.2 / 54 24.8 /

Average Detector values are calculated from Peak values by Duty Cycle Correction Factor.
A Band Reject Filter was used for measurements from 1 GHz to 4 GHz and a High Pass Filter was used from 3 GHz to 18 GHz.
Antenna factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”.

See plots.

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN Issue 5, clause 8.9 @ frequencies definedi n clause 8.10
Radiated emission limit @3 meters
Frequency Average Detector Peak Detector
1-26 GHz 54.0 dBuV/m 74.0 dBuV/m
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

* RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 45.44 dBpv/ m
Ref 70 dBpv/m * Att 10 dB SWT 20 ms 3.944800000 GHz
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Radiated Emissions, 1 — 4 GHz, 2402MHz, HP, BT LE LR

* RBW 1 MHz Marker 1 [T1 ]
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Radiated Emissions, 1 — 4 GHz, 2402MHz, VP, BT LE LR
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

“ RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 45.76 dBpV/ m
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Radiated Emissions, 1 — 4 GHz, 2440MHz, HP, BT LE LR
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Radiated Emissions, 1 — 4 GHz, 2440MHz, VP, BT LE LR
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TEST REPORT
FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

Marker 1 [T1 ]
45.37 dBpVv/ w

Ref 70 dBuv/m * Att 10 dB SWT 20 ms 3.395200000 GHz
70
LIMIT CHEK PASS
|65
=R | o0
2 RV*
MaxH |
50
|45

_F;:lC:LSA 2 \ MI' A

30 A A ol
e a1l

20

Start 1 GHz

Date: 22.NOV.2019 13:54:23

300 MHz/

Radiated Emissions, 1 — 4 GHz, 2480MHz, HP, BT LE LR
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Radiated Emissions, 1 — 4 GHz, 2480MHz, VP, BT LE LR
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N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

“ RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 45.36 dBpV/ m
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Radiated Emissions, 1 — 4 GHz, 2402MHz, HP, BT LE2M b
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Radiated Emissions, 1 — 4 GHz, 2402MHz, VP, BT LE 2Mb
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA
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Radiated Emissions, 1 — 4 GHz, 2440MHz, VP, BT LE 2Mb
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TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA
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Radiated Emissions, 1 — 4 GHz, 2480MHz, VP, BT LE 2Mb
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

“ RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 53.47 dBpV/ m
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Radiated Emissions, 3 — 18 GHz, 2402MHz, HP, BT LE LR
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Radiated Emissions, 3 — 18 GHz, 2402MHz, VP, BT LE LR
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FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

* RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 53.19 dBuV/ e
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Radiated Emissions, 3 — 18 GHz, 2440MHz, HP, BT LE LR
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VBW 10 MHz 53.85 dBuV/ I
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Date: 22.NOV.2019 14:11:00

Radiated Emissions, 3 — 18 GHz, 2440MHz, VP, BT LE LR

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 47 (67)



(I\Iemko

TEST REPORT
FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

* RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 54.91 dBuV/ 1%
Ref 72 dBpv/m “ Att 10dB SWT 90 ms 7.440000000 GHz
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Radiated Emissions, 3 — 18 GHz, 2480MHz, HP, BT LE LR
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Radiated Emissions, 3 — 18 GHz, 2480MHz, VP, BT LE LR
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TEST REPORT
FCC Part 15.247
Report no.: 376453-04-R00

FCC ID: 2ANYT-SSPMOO01AA
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Radiated Emissions, 3 — 18 GHz, 2402MHz, VP, BT LE 2Mb
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FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

* RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 53.27 dBuV/ 1%
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Radiated Emissions, 3 — 18 GHz, 2440MHz, HP, BT LE2 Mb
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Radiated Emissions, 3 — 18 GHz, 2440MHz, VP, BT LE 2Mb
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TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

Marker 1 [T1 ]
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Radiated Emissions, 3 — 18 GHz, 2480MHz, HP, BT LE2M b

Ref 72 dBpv/m

* RBW 1 MHz
VBW 10 MHz
* Att 10dB SWT 90 ms
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1.5 GHz/

Radiated Emissions, 3 — 18 GHz, 2480MHz, VP, BT LE 2Mb
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MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.53846154 CHz VvBW 3 MHz 52.07 dBpvVv/ [ag
Ref 77.5 dBpv/m * At 10 dB SWT 50 ms 25.538461538 GHz
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Radiated Emissions, 18 — 26 GHz, 2402MHz, HP, BTLEL R, @1m
MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.98717949 CHz VvBW 3 MHz 52.19 dBuv/ [ad
Ref 77.5 dBpv/m At 10 dB SWT 50 ms 25.987179487 GHz
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Radiated Emissions, 18 — 26 GHz, 2402MHz, VP, BT LEL R, @1m
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Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.32051282 CHz VBW 3 MHz 51.92 dBuv/ 2
Ref 77.5 dBupv/m * Att 10 dB SWT 50 ms 25.320512821 GHz
Offs¢t -9.5 dB
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TRV (T e e el
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Date: 25.NOV.2019 12:43:47

Radiated Emissions, 18 — 26 GHz, 2440MHz, HP, BT LEL R, @1m

MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
23.80769231 CHz VBW 3 MHz 51.95 dBuv/ 2
Ref 77.5 dBupv/m * Att 10 dB SWT 50 ms 23.807692308 GHz
Offset -9.5 dB
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Radiated Emissions, 18 — 26 GHz, 2440MHz, VP, BTLEL R, @1m
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MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.48717949 CHz VBW 3 MHz 52.12 dBuv/ 2
Ref 77.5 dBupv/m * Att 10 dB SWT 50 ms 25.487179487 GHz
Offs¢t -9.5 dB
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Date: 25.NOV.2019 12:07:56

Radiated Emissions, 18 — 26 GHz, 2480MHz, HP, BT LEL R, @1m

MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
24.97435897 CHz VBW 3 MHz 51.92 dBuvVv/ n
Ref 77.5 dBpv/m T AL 10 dB SWT 50 ms 24.974358974 GHz
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Radiated Emissions, 18 — 26 GHz, 2480MHz, VP, BTLEL R, @1m
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FCC ID: 2ANYT-SSPMO01AA

MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.55128205 CHz VvBW 3 MHz 52.12 dBpvVv/ [ag
Ref 77.5 dBpv/m * At 10 dB SWT 50 ms 25.551282051 GHz
Offset -9.5 dB
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Date: 25.NOV.2019 12:57:28

Radiated Emissions, 18 — 26 GHz, 2402MHz, HP, BT LE2 Mb, @1m

MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.87179487 CHz VvBW 3 MHz 52.07 dBuvVv/ [ad
Ref 77.5 dBpv/m * ATt 10 dB SWT 50 ms 25.871794872 GHz
Offset -9.5 dB
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Date: 25.NOV.2019 12:58:29

Radiated Emissions, 18 — 26 GHz, 2402MHz, VP, BT LE 2 Mb, @1m
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MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.32051282 CHz VBW 3 MHz 51.69 dBuv/ 2
Ref 77.5 dBupv/m * Att 10 dB SWT 50 ms 25.320512821 GHz
Offs¢t -9.5 dB
|75 o eredic—p
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65
TCF
| 60 LNA
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Date: 25.NOV.2019 12:36:39

Radiated Emissions, 18 — 26 GHz, 2440MHz, HP, BT LE2 Mb, @1m

MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
24.93589744 CHz VBW 3 MHz 52.05 dBuv/ 2
Ref 77.5 dBupv/m * Att 10 dB SWT 50 ms 24.935897436 GHz
Offs¢t -9.5 dB
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Date: 25.NOV.2019 12:35:51

Radiated Emissions, 18 — 26 GHz, 2440MHz, VP, BT LE 2 Mb, @1m
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MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
25.98717949 CHz VBW 3 MHz 53.00 dBuv/ 2
Ref 77.5 dBupv/m * Att 10 dB SWT 50 ms 25.987179487 GHz
Offs¢t -9.5 dB
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TCF
| 60 LNA

|45
FCC15P

40

30

Center 22 GHz 800 MHz/ Span 8 GHz

Date: 25.NOV.2019 12:15:26

Radiated Emissions, 18 — 26 GHz, 2480MHz, HP, BT LE2 Mb, @1m

MARKER 1 * RBW 1 MHz Marker 1 [T1 ]
26 CHz VBW 3 MHz 52.14 dBuv/ 2
Ref 77.5 dBupv/m * Att 10 dB SWT 50 ms 26.000000000 GHz
Offs¢t -9.5 dB
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Date: 25.NOV.2019 12:16:09

Radiated Emissions, 18 — 26 GHz, 2480MHz, VP, BT LE2 Mb, @1m
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* RBW 1 MHz
VBW 3 MHz

TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

Marker 1 [T1 ]
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Radiated Emissions, 7320 GHz, 2440MHz, VP, BT LE LR
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Radiated Emissions, 7440 GHz, 2480MHz, HP, BT LE LR

Nemko Norway, Instituttveien 6, Kjeller, Norway

Span 20 MHz

Page 58 (67)



TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

“ RBW 1 MHz Marker 1 [T1 ]
VvBW 3 MHz 49.19 dBpvVv/ n
Ref 72 dBpVv/m * At 10 dB * SWT 100 ms 12.401666667 GHz
70
65

60

TCF
55 LNA
> M

3DB

AC

40

|35

30

Center 12.4 GHz 2 MHz/ Span 20 MHz

Date: 22.NOV.2019 14:50:58

Radiated Emissions, 12400 GHz, 2480MHz, VP, BT LE LR
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* RBW 1 MHz Marker 1 [T1 ]
VvBW 3 MHz 52.24 dBpv/ n
Ref 72 dBpVv/m * At 10 dB * SWT 100 ms 7.321506410 GHz
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Radiated Emissions, 7320 GHz, 2440MHz, VP, BT LE 2Mb
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Radiated Emissions, 7440 GHz, 2480MHz, HP, BT LE 2Mb
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3.9 Power Spectral Density (PSD)

FCC part 15.247(d)

ISED Canada RSS-247 Issue 2, Clause 5.2 (2)

Measurement procedure: ANSI C63.10-2013 Clause 11.10

Test Results: Complies

Measurement Data:

The measurement procedure PKPSD described in ANSI C63.10-2013 was used.

TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

Operating Mode

Carrier Frequency

Measured Power Spe

ctral Density (dBm/3kHz)

BT LELR 2402 MHz -2.5
2440 MHz -3.5
2480 MHz -4.8
BT LE 2Mb 2402 MHz -12.8
2440 MHz -13.0
2480 MHz -14.4

Requirements:

The Power Spectral Density of a Digital Transmission System shall be no greater than +8 dBm in any 3 kHz band

No requirements for Frequency Hopping Systems.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

[]
Ref Level 0.00 dBm  Offset 10.70 dB ® RBW 3 kHz
& Att 10dB  SWT 16.7 me  WBW 10 kHz Mode Sweep

1 Frequency Sweep

g M1[1] .
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Power Spectral Density, 2402 MHz, BT LE LR

(=]
Ref Level 0.00 dBm  Offset 10.70dB & RBW 3 kHz
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Power Spectral Density, 2440 MHz, BT LE LR
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Offset 10.70 dB ® RBW 3 kHz

Ref Level 0.00 dBm

TEST REPORT
FCC Part 15.247
Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

& Att 10dB  SWT 16.7 me  WBW 10 kHz Mode Sweep
1 Frequency Sweep
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Power Spectral Density, 2480 MHz, BT LE LR

Offset 10.70dB ® RBW 3 kHz
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Power Spectral Density, 2402 MHz, BT LE 2Mb
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Power Spectral Density, 2440 MHz, BT LE 2Mb
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Power Spectral Density, 2480 MHz, BT LE 2Mb

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 64 (67)



TEST REPORT

FCC Part 15.247
N em ko Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMOO1AA

4 Measurement Uncertainty

Measurement Uncertainty Values

Test Item Uncertainty
Output Power +0.5 dB
Power Spectral Density +0.5dB
Out of Band Emissions, Conducted <3.6 GHz +0.6 dB
> 3.6 GHz +0.9 dB
Spurious Emissions, Radiated <1GHz +2.5dB
>1 GHz +2.2dB
Emission Bandwidth +4 %
Power Line Conducted Emissions +2.9/-4.1dB
Spectrum Mask Measurements Frequency +5 %
Amplitude +1.0dB
Frequency Error +0.6 ppm
Temperature Uncertainty +1°C

All uncertainty values are expanded standard uncertainty to give a confidence level of 95%, based on coverage factor k=2
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LIST OF TEST EQUIPMENT

TEST REPORT
FCC Part 15.247
Report no.: 376453-04-R00

FCC ID: 2ANYT-SSPMO01AA

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment and
ancillaries are identified (numbered) by the Test Laboratory.

No. | Model number Description Manufacturer Ref. no. Cal. date Cal. Due
1 FSW43 Spectrum Analyzer Rohde & Schwarz | LR 1690 2019.01 2020.01
2 ESU40 Measuring Receiver Rohde & Schwarz | LR 1639 2019.01 2020.01
3 6810.17B Attenuator Suhner LR 1669 2019.07 2020.07
4 6HC3000/18000 | Highpass Filter Trilithic LR 1614 2019.07 2020.07
5 JB3 BiLog Antenna Sunol Sciences N-4525 2017.11 2020.11
6 Model 317 Preamplifier Sonoma Inst. LR 1687 2019.07 2020.07
7 3115 Horn Antenna EMCO LR 1330 2016.10 2021.10
8 8449A Pre-amplifier Hewlett Packard LR 1322 2019.07 2020.07
9 3117-PA Horn Antenna with PreAmp EMCO LR 1717 2017.12 2019.12
10 638 Antenna Horn Narda LR 1480 2010.06 2020.06

The software listed below has been used for one or more tests.
No. Manufacturer Name Version Comment
Rohde & Schwarz EMC32 10.50.10 Power Line Conducted test software
Rohde & Schwarz EMC32 10.50.10 Radiated Emission test software
Rohde & Schwarz GPIBShot 2.7 Screenshots from R&S Spectrum Analyzers
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6 BLOCK DIAGRAM

6.1 Power Line Conducted Emission

TEST REPORT

FCC Part 15.247

Report no.: 376453-04-R00
FCC ID: 2ANYT-SSPMO01AA

Shielded Room

EUT

LISN

Test Receiver

6.2 Test Site Radiated Emission

Anechoic Chamber

EUT

Non-conducting
support on Turntable,

H =0.8m Ground Plane

Antenna /

H=1-4m

Test Receiver

Shielded Room

This test setup is used for all radiated emissions tests. For frequencies below 30 MHz the measuring distance is 10m, for all other
frequencies it is 3m or 1m. Emissions above 1 GHz are measured with a Spectrum Analyzer and Horn Antenna. For measurements
above 18 GHz the test receiver is moved inside the anechoic chamber and located next to the antenna to minimize the cable loss. All
measurements at 1GHz and above were performed with turntable height 1.5m and with the ground plane covered by absorbers. A pre-
amplifier is used for all measurements above 30 MHz, and High-Pass or Band-Pass filter is used for all harmonics.
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