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1 INFORMATION

1.1 Test Item

F
Report

TEST REPORT
CC Part 15.247
no.: 362353-08

FCC ID: BXZWH2

Name Ascom

FCCID BXZWH2

ISED ID 3724B-WH2
Model/version WH2

Serial number /

Hardware identity and/or version PB

Software identity and/or version 1.0.4_Nemko
Frequency Range 2402-2480 MHz
Number of Channels 79

Operating Modes

Bluetooth Basic Rate, Bluetooth 2-EDR and Bluetooth 3-EDR

Type of Modulation

BT Basic Rate: GFSK
BT 2-EDR: m/4-DPSK
BT 3-EDR: 8-DPSK

Conducted Output Power

BT Basic Rate: 6.3 mW (Peak)
BT 2-EDR: 4.5 mW (Peak)
BT 3-EDR: 4.9 mW (Peak)

Antenna Connector None
Number of Antennas 1
Antenna Diversity Supported No

Power Supply

Secondary Battery (3.7V Li-lon)

Description of Test ltem

The EUT is a WiFi Handset with Bluetooth and Bluetooth Low Energy.

This Bluetooth part has been tested as a Frequency Hopping system and fulfils all requirements for FHSS systems.

Nemko Norway, Instituttveien 6, Kjeller, Norway

Page 3 (59)



TEST REPORT
FCC Part 15.247

N e m ko Report no.: 362353-08

FCC ID: BXZWH2

1.2 Normal test condition
Temperature: 20-25°C
Relative humidity 20-50 %
Air pressure 860-1060 mbar
Normal test voltage 3.7 Voc (Nominal Voltage)

All tests were performed with the EUT powered from a fully charged battery.

Values above are the limit registered during the test period.

1.3 Test Engineer

Frode Sveinsen

1.4 Antenna Requirement
Does the EUT have detachable antenna(s)? O YES X NO
If detachable, is the antenna connector(s) non-standard? O YES CONO
The tested equipment has only integral antennas. Conducted tests were performed with a temporary antenna connector.

Requirement: FCC 15.203, 15.204

1.5 Comments

The EUT uses the Bluetooth protocol with Frequency Hopping.

Radiated measurements were done with the EUT powered by a fully charged battery.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 362353-08
FCC ID: BXZWH2

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.

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

@mko

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CONFIGURATIONS 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.: 362353-08

FCC ID: BXZWH2

Name of test FCC Part 15 RSS-247 Issue 2, Result
reference RSS-GEN Issue 5
reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) Complies
Number of Operating Frequencies 15.31(m) 5.1 (6) (RSS-247) Complies
Antenna Requirement 15.203 6.8 (RSS-GEN) Complies
Power Line Conducted Emission 15.107(a) 7.2/8.8 (RSS-GEN) | N/A!
15.207(a)
Channel Separation 15.247(a)(1) 1 (4) (RSS-247) Complies
Pseudorandom Hopping Algorithm 15.247(a)(1) 1 (3) (RSS-247) Complies
Time of Occupancy 15.247(a)(1)(iii) 1 (5) (RSS-247) Complies
Hopping Bandwidth 15.247(a)(1) 1 (7) (RSS-247) Complies
Occupied Bandwidth (99% BW) N/A 7 (RSS-GEN) Complies
Peak Power Output 15.247(b) 4 (RSS-247) Complies
Spurious Emissions (Antenna Conducted) 15.247(c) 5 (RSS-247) Complies
Spurious Emissions (Radiated) 15.247(c) 5 (RSS-247) Complies
15.109(a) 3 (RSS-GEN)
15.209(a) 9 (RSS-GEN)
' The EUT is battery powered and the battery is charged in an external charger
Revision history
Version Date Comment Sign
1.0 2019-05-08 First edition FS
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TEST REPORT
FCC Part 15.247

N e m ko Report no.: 362353-08

FCC ID: BXZWH2

3 TEST RESULTS

3.1 Channel Separation and 20dB Bandwidth

FCC Part 15.247(a)(1)
ISED RSS-247 Issue 2, Clause 5.1 (b)
Measurement procedure: ANSI C63.10-2013 Clause 7.8.2

Test Results: Complies

Measurement Data:

Modulation 20 dB Bandwidth Channel Separation Verdict
Basic Rate (GFSK) 0.887 MHz 1.0 MHz Complies
2-EDR (1r/4-DPSK) 1.32 MHz 1.0 MHz Complies

3-EDR (8-DPSK) 1.27 MHz 1.0 MHz Complies

RF channel has no influence on 20 dB bandwidth.

See attached plots

Requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the
20 dB bandwidth of the hopping channel, whichever is greater.

or:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or two-
thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the system operates with an output
power no greater than 125 mW.

No requirements for Digital Transmission Systems.
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FCC ID: BXZWH2

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 362353-08
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 362353-08
FCC ID: BXZWH2

3.2 Pseudorandom Hopping Algorithm

FCC Part 15.247 (a)(1)
ISED Canada RSS-247 Issue 2, Clause 5.1

Test Results: Complies
Measurement Data: /

Requirements:

The channel frequencies shall be selected from a pseudorandom ordered list of hopping frequencies. Each frequency
must be used equally by the transmitter.

No requirements for Digital Transmission Systems.

Base Table Hopping Sequence

The EUT follows the Bluetooth Standard and the hopping sequence is Pseudo Random.
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 362353-08
FCC ID: BXZWH2

3.3 Occupancy Time
FCC Part 15.247 (a)(1)(iii)

ISED Canada RSS-247 Issue 2, Clause 5.1 (c¢)
Measurement procedure: ANSI C63.10-2013 Clause 7.8.4

Test Results: Complies

Measurement Data:

Frame Type and Burst Length Frame Length Time of Occupancy Verdict
Data Rate

DH1 - Basic Rate 0.385 ms 1.25 ms 0.124 sec Complies

DH3 - Basic Rate 1.64 ms 2.50 ms 0.262 sec Complies

DH5 - Basic Rate 2.89 ms 3.75ms 0.308 sec Complies
2-DH1 - 2-EDR 0.391 ms 1.25 ms 0.125 sec Complies
2-DH3 - 2-EDR 1.64 ms 2.50 ms 0.262 sec Complies
2-DH5 - 2-EDR 2.89 ms 3.75ms 0.308 sec Complies
3-DH1 - 3-EDR 0.391 ms 1.25 ms 0.125 sec Complies
3-DH3 - 3-EDR 1.64 ms 2.50 ms 0.262 sec Complies
3-DH5 - 3-EDR 2.89 ms 3.75 ms 0.308 sec Complies

Time between RF burst on same channel = Frame Length * Number of Channels

Time of occupancy = (Burst Length * Number of Channels * 400 ms) / Time Between Burst on Same Channel
= (Burst Length * 400 ms) / Frame Length

Number of RF channels is minimum 20 and maximum 78

See attached plots

Requirements:

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed.

No requirements for Digital Transmission Systems.
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FCC Part 15.247
Ne m ko Report no.: 362353-08
FCC ID: BXZWH2
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Ne m ko Report no.: 362353-08
FCC ID: BXZWH2
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FCC Part 15.247

Nem ko Report no.: 362353-08
FCC ID: BXZWH2

3.4 Hopping Bandwidth
FCC Part 15.247 (a)(1)(iii)

ISED Canada RSS-247 Issue 2, Clause 5.1
Measurement procedure: ANSI C63.10-2013 Clause 6.9.2/7.8.3

Test Results: Complies

Measurement Data:

Number of RF Channels in use 20 to 79
Channel Centre Frequencies 2402 to 2480 MHz
Channel Separation 1 MHz

See attached plots.

Requirements:

Frequency hopping systems in the 2400 - 2483.5 MHz band shall use at least 15 non-overlapping channels. No
requirements for bandwidth for this frequency band.
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FCC ID: BXZWH2
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FCC Part 15.247
Ne m ko Report no.: 362353-08

FCC ID: BXZWH2

3.5 Occupied Bandwidth (99% BW)
RSS-GEN Issue 5, Clause 6.7

Measurement procedure: ANSI C63.10-2013 Clause 6.9.2/7.8.3
Test Results: Complies

Measurement Data:

Carrier Frequency and Occupied Bandwidth (99% BW)
Data Rate
2440 MHz Basic Rate 912 kHz
2440 MHz 2-EDR 1.20 MHz
2440 MHz 3-EDR 1.18 MHz

See attached plots.

Requirements:

No limit specified.
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TEST REPORT

FCC Part 15.247
Report no.: 362353-08
FCC ID: BXZWH2

Nemko

3.6 Peak Power Output

FCC 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:

Maximum Peak Power

Carrier Frequency and Conducted Conducted Field Strength Calculated Antenna Gain

Modulation Power (dBm) Power (mW) @3m (dBuV/m) Radiated Power (dBi)
(dBm)

2402 MHz GFSK 7.9 6.2 106.5 11.2 3.3

2440 MHz GFSK 8.0 6.3 106.2 10.9 2.9

2480 MHz GFSK 7.5 5.6 105.3 10.1 2.6

2402 MHz 1/4-DPSK 6.5 4.5

2440 MHz 1/4-DPSK 6.1 4.1

2480 MHz 1/4-DPSK 5.3 3.4

2402 MHz 8-DPSK 6.9 4.9

2440 MHz 8-DPSK 6.4 4.4

2480 MHz 8-DPSK 5.6 3.6

Output Power reported is Maximum Peak Power.

Radiated Power was calculated from measured Field Strength using the method described in FCC KDB 412172 DO1.
Conducted values have been corrected 0.9 dB for cable loss.

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 limit 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 ID: BXZWH2
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N e m ko Report no.: 362353-08

FCC ID: BXZWH2
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N e m ko Report no.: 362353-08

FCC ID: BXZWH2

MultiView Spectrum m Spectrum 2 m -

Ref Level 20.00 dBm Offset 10.50dB ® RBW 3 MHz

Att 19dB  SWT 1.01 ms VBW 10MHz Mode Auto Sweep
1 Frequency Sweep

2.4398800 GHz
10 dBm

Ml

0 dem

-10 dem
-20 dem

-30 dem /
-40 dBm M' W‘“—") M v
o ey

-50 dBm

-60 dém

=70 dem

CF 2.44 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz
Measuring... [INNNNNEER . 20042073

Conducted Power, 2440 MHz, 2-EDR

MultiView Spectrum m Spectrum 2 m -

Ref Level 20.00 dBm  Offset 10.50 dB ® RBW 3 MHz

ALL 19dB  SWT 1.01 ms  VBW 10MHz Mode Auto Sweep
1 Frequency Sweep

2.4400200 GHz
10 dBm

0 dem

-10 dBi

-20 dBm

-30 dBm

40 dBm T, M.J.

-50 dBm

-60 dBm

-70 dB

CF 2.44 GHz 1001 pts 2,0 MHz/ Span 20.0 MHz
Measuring... NENNNNENN e 26042010

Conducted Power, 2440 MHz, 3-EDR

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 27 (59)



TEST REPORT
FCC Part 15.247
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FCC ID: BXZWH2
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 362353-08
FCC ID: BXZWH2

3.7 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

Test Results:

Carrier Frequency Highest Value (dBc) Margin (dB) Verdict
2402 MHz > 60 > 40 Pass
2440 MHz > 60 > 40 Pass
2480 MHz > 60 > 40 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.
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FCC Part 15.247
Ne m ko Report no.: 362353-08
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FCC ID: BXZWH2
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-E0 dB
-50 dBm
2.3 GHz 1001 pts 30.0 MHz/ 2.6 GHz
measuring... TNNNNNNEN o 76082019
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FCC ID: BXZWH2

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 362353-08

Multiview Spectrum m Spectrum 2 n Spectrum 3 E3 -

ReflLevel 2.00dBm Offset 10.50 dB ® RBW 100 kHz

® Att 10dB  SWT 3ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
0 daml Emir Cheblk palss M2 1 —63-28-dBrm
Line FCC15 247 20DB PEAK PASS 2.483270 GHz
M1[1] 1.65 dBm
-10 dBm 2479670 GHz

Finl Sas 200R PHAK

-30 dém

I
. |
I
el [,

T e e e i T e T e i Y e e L DY TN P W MY Sy T

-B0 dBm

-90 dém

2.3 GHz 1001 pts 30.0 MHz/ 2.6 GHz
Measuring... ENENENEN . 20.04.2079

Conducted Emissions, 2300 - 2600 MHz, 2480MHz, 3-EDR

MultiView Spectrum m Spectrum 2 m Spectrum 3 n -

RefLevel 7.00 dBm  Offset 10.50 dB ® RBW 100 kHz

- Att 10dB  SWT 74 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep {
Limit Chetk PASS M1[1] -67.30 dBm
o dur, L€ FEC15 247 20DB PEAK PASS 7.92020 GHz
-10 dem
FCCis 247 2008 PHAK
-20 dB
-30 dem
-40 dem
-50 dem
-60 dem
M1
s | I
Y %W A S s b i ] frocnveit o oo
-50 dB
-50 dem
2.6 GHz 1001 pts 740.0 MHz/ 10.0 GHz
Measuring... EEENNNEEN ANE 25-12‘:‘-5270: ig

Conducted Emissions, 2600 - 10000 MHz, 2440MHz, Basic Rate
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FCC ID: BXZWH2

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 362353-08

Multiview Spectrum m Spectrum 2 n Spectrum 3 E3 -

ReflLevel 3.00dBm Offset 10.50 dB ® RBW 100 kHz

® Att 10dB  SWT 74ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
o demLimit Chetk PASS M1[1]__ -69.59 dBm
Line FCC15 247 20DB PEAK PASS 4,78450 GHz
-10 dBm

=

FCClg 247 20DB PHA
-20 de

-30 dém

-40 dBm

-50 dBm

-60 dBm

r =

-80 dBm

-90 dém

2.6 GHz 1001 pts 740.0 MHz/ 10.0 GHz

Measuring... [IINNNNNEN . 20042023

Conducted Emissions, 2600 - 10000 MHz, 2440MHz, 2-EDR

MultiView Spectrum m Spectrum 2 n Spectrum 3 n -

RefLevel 3.00 dBm Offset 10.50 dB ® RBW 100 kHz

& Att 10dB  SWT 74 ms  VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep 1P

0 demLimit Chetk MI1[1] _-69.10 dBm
Line FCC {5 247 20DB PEAK PASS > 75150 GH»

-10 dBm

FCClg 247 20DB PRAK

=20 dBi

-30 dBm

-40 dBm

-50 dBm

-60 dBm

M1
WU«" UWW WWMWWWWWWW
PRV o e Al

-80 dBm

-90 dBm

2.6 GHz 1001 pts 740.0 MHz/ 10.0 GHz

measuring... [IHNERENER AXI 261?14123['5?

Conducted Emissions, 2600 - 10000 MHz, 2440MHz, 3-EDR
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FCC ID: BXZWH2

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 362353-08

Multiview Spectrum m Spectrum 2 n Spectrum 3 E3 -
RefLevel 7.00 dBm Offset 10.50 dB ® RBW 100 kHz
® Att 10dB  SWT 160 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
Limit Chefk PASS M1[1]] -63.40 dBm
o s Line FCC15 247 20DB PEAK PASS 25.9760 GHz
-10 dBm
FCC15 247 2008 PHAK
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm Ty
70 d P TWEN . I i Aot e b 4, WWWWMNWMM W
! Y AT Liandd AT
-0 dBm
-390 dBm
10.0 GHz 1001 pts 1.6 GHz/ 26.0 GHz
Measuring... [IINNNNNEN . 20042022
Conducted Emissions, 10000 - 26000 MHz, 2440MHz, Basic Rate
MultiView Spectrum m Spectrum 2 n Spectrum 3 n -
RefLevel 3.00 dBm Offset 10.50 dB ® RBW 100 kHz
& Att 10dB  SWT 160 ms  WBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

0 demLimit Chetk PASS MI1[1] _-63.98 dBm
Line FCC {5 247 20DB PEAK PASS 55.9580 GHr
-10 dBm
FCClg 247 20DB PRAK
=20 dBi
-30 dBm
-40 dBm
-50 dBm
-60 dem —
T b . e A o Ve oty P Pt S
el T T T
-80 dBm
-90 dBm
10.0 GHz 1001 pts 1.6 GHz/ 26.0 GHz
measuring... [|HEINENER AXI 261?1452“;3

Conducted Emissions, 10000 - 26000 MHz, 2440MHz, 2-EDR

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 39 (59)



FCC ID: BXZWH2

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 362353-08

Multiview Spectrum m Spectrum 2 n Spectrum 3 E3 -

ReflLevel 3.00dBm Offset 10.50 dB ® RBW 100 kHz

® Att 10dB  SWT 160 ms  VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

o demLimit Chetk PASS M1[1]__ -62.81 dBm
Line FCC15 247 20DB PEAK PASS 25.8800 GHz

-10 dBm

FCClg 247 20DB PHA
-20 dém

=

-30 dém

-40 dBm

-50 dBm

-60 dBm

T

70 dB, Al A4 , )
B S P S

-80 dBm

-90 dém

10.0 GHz 1001 pts 1.6 GHz/ 26.0 GHz

Measuring... [INNNNNEN . 20.04.2025

Conducted Emissions, 10000 - 26000 MHz, 2440MHz, 3-EDR

MultiView Spectrum m Spectrum 3 n -

RefLevel 8.00 dBm Offset 10.50 dB ® RBW 100 kHz

& Att 10dB  SWT 2ms  VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

1Pk Max
Limit Chetk ml H 7.53 dBm
» dap e FCC IS 247 20DB PEAK ‘ I Uﬂ‘ﬂﬂuﬂiﬂuwﬂu 5.449200 GHz.
M2[1] -47.31 dBm
J J mlw v } 2.400050 GHz
-10 dem }
FCC1E 247 2008 PRAK / \
-20 dBm
-30 dem l \
-40 dem / \
f |
-50 dEm
3
-60 dBm (LWW// \‘4'
T s P L 4 n"‘\ru_,_,. " T "
-80 dem
-90 dem
2.35 GHz 1001 pts 20.0 MHz/ 2.55 GHz
2 Marker Table
M1 1 2.4492 GHz 7.52 dBm
M2 1 2.40005 GHz -47.31 gBm
M3 1 2.48337 GHz -59.81 dBm
Measuring... [INENNEER A 25'1';‘:‘;122[:';3

Conducted Emissions, Band Edge, Hopping
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 362353-08
FCC ID: BXZWH2

3.8 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 (MHz) FCC (GHz) ISED (GHz)
96-1.24
0.090-0.110 ?_gﬂ_ pr 0.96-1.427
0.495-0.505 1435-1.6265
2.1735-2.1905 1.6455-1.6465
3.020-3.026 1.660-1.710
4.125-4.128 1718817222
417725-417775 2223
4.20725-4.20775 2.312.39
5.677-5.683 2483525
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
8.291-8.294 3.3458-3.358
8.362-8.366 3.6-4.4 3.5-4.4
8.37625-8.38675 45515
8.41425-8 41475 5.35-5.46
12.2912.293 7.25:7.75
12.51975-12.52025 8.025-8.5
12.5767512.57725 9.0-9.2
13.36-13.41 9.3-95
16.42-16.423 106-12.7
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 177214
73-74.6 22.01-23.12
748752 23.6-24.0
1‘:82';_?3'24 108-138 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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3.9 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 11.12

Test Results: Complies

Measurement Data:

TEST REPORT

FCC Part 15.247
Report no.: 362353-08
FCC ID: BXZWH2

Carrier Frequency Band Edge Measured Field Strength (dBuV/m) Limit (dBuV/m) Margin (dB)
and Data Rate Frequency
Peak Average Peak Average Peak Average

Detector Detector Det Det Det Det
2402 MHz GFSK 2390 MHz 46.1 26.1 27.9 27.9
2480 MHz GFSK 2483.5 MHz 61.8 41.8 12.2 12.2
2402 MHz 2-EDR 2390 MHz 43.8 23.8 74 54 30.2 30.2
2480 MHZ 2-EDR 2483.5 MHz 59.2 39.2 14.8 14.8
2402 MHz 3-EDR 2390 MHz 44.7 24.7 29.3 29.3
2480 MHz 3-EDR 2483.5 MHz 59.0 39.0 15.0 15.0

Band Edge is measured with the EUT transmitting on 2402 and 2480 MHz

Average values are calculated from Peak Values using the Duty Cycle correction factor.

See attached plots.

Duty Cycle Correction Factors

Correction Factor = -20 x log(Sum of Bursts / (Frame Length x (Min # Hopping Channels / Bursts per frame)))
=-20 x log((0.140 + 3x0.164) / (4.000 x (20 / 4))) dB = -20 x log(0.632 / 20) = 30.0 dB

Maximum Allowed Correction Factor = 20

dB
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

® *RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 46.07 dBuV/m
Ref 117 dBuv/m *Att 10 4B SWT 2.5 ms 2.388477564 GHz
Markgqr 1 [T1|]
LIMIT CHEFCK PAYS 106.4¢ dBpvV/m

110
v 2.402019231 cHz ||IEM

1 PK]

a
- [\
\

—90

~70 /
60 3pB
\\‘\- N

L

50 WW
WA MMIAM N

S M 2r AR o Lo Ak A A
20

—20

Center 2.39 GHz 5 MH=z/ Span 50 MH=z

Date: 7.MAY.2019 15:41:53

Lower Band Edge, Peak, 2402 MHz GFSK

@ *RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 61.83 dBuvV/m

Ref 117 dBuv/m *Att 10 dB SWT 2.5 ms 2.483500000 GHz

Markdr 1 [T1 |]
LfMIT cHEFK PAgsS 105.24 dBpv/m
! 2.479974359 cHz | IEM

/

20 / TDF

80 \ Ps
—70 \

/ 3pB

MW S =

—110

—40

—30

—20

Center 2.4835 GHz 2 MH=z/ Span 20 MHz

Date: 7.MAY.2019 15:45:44

Upper Band Edge, Peak, 2480 MHz GFSK
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FCC ID: BXZWH2

TEST REPORT
FCC Part 15.247
Nem ko Report no.: 362353-08

® *RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 43.83 dBpV/m
Ref 110 dBpvV/m *Att 10 dB SWT 2.5 ms 2.389118590 GHz
110 yarkdr 1 [(T1]]
LpMIT CcHEfCK N ﬂ\ 103.37 aBpvV/m
100 2.40217%487 cuz|EM

E== |
\ TDF
—80
/ \ s
—70 /
—60
JJ/ \\\AMA 3DB
L so Ac
- w,,.u' W
INTIROSR; S SRR . Aasaday A Lew 4MWW

—30

—20

10

Center 2.39 GH=z 5 MH=z/ Span 50 MHz

Date: 7.MAY.2019 13:28:15

Lower Band Edge, Peak, 2402 MHz 2-EDR

@ *RBW 1 MHz Marker 2 [T1 1
VBW 3 MHz 59.15

dBuv/m

Ref 110 dBuv/m *Att 10 de SWT 2.5 ms 2.483500000 GH=z
110 Markdr 1 [T1 |1

1 LEMIT CHEJCK PA4sS 100.9 dBuv/m

480104564 cuz|IEN

100
[ran 1 [ IO
/ TDF
—80
\\\ Ps
—70
—60

ac

—30

—20

10

Center 2.4835 GHz 2 MHz/ Span 20 MHz

Date: 7.MAY.2019 13:40:05

Upper Band Edge, Peak, 2480 MHz 2-EDR
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

® *RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 44.68 dBpV/m
Ref 110 dBpvV/m *Att 10 dB SWT 2.5 ms 2.387916667 GHz
110 Markdr 1 [(T1]]
LpMIT CcHEfCK N 103.81 dBuV/m
A 2.402019231 cuz|EM

[\
\
I\ .

/

—50
7 o gl
!%Qq,5a\\/ FAA_L g T A .A..NM

—30

—20

10

Center 2.39 GH=z 5 MH=z/ Span 50 MHz

Date: 7.MAY.2019 13:31:57

Lower Band Edge, Peak, 2402 MHz 3-EDR

@ *RBW 1 MHz Marker 2 [T1 1
VBW 3 MHz 58.95 dBuvV/m
Re f 110 dBpvV/m *Att 10 daB SWT 2.5 ms 2.483500000 GHz
110 Markdr 1 [T1 |1
1 LEMIT CHEJCK PA4sS 101 .34 dBuv/m
4799743590 crz|([IFEN

—100
[ran 1 [ IO
/ TDF
—80
\ PS
=70 /

—60

o NN b

—30

—20

10

Center 2.4835 GHz 2 MHz/ Span 20 MHz

Date: 7.MAY.2019 13:41:55

Upper Band Edge, Peak, 2480 MHz 3-EDR
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TEST REPORT

FCC Part 15.247
Report no.: 362353-08
FCC ID: BXZWH2

3.10 Radiated Emissions, 30 — 1000 MHz

FCC 15.205, 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:

Measuring distance 3 m.

Tested in test mode with EUT transmitting.

No spurious emissions were detected.

See attached plots.

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN Issue 5, Clause 8.9 @ frequencies defined in clause 8.10
Frequency Radiated emission limit @3 meters
30 — 88 MHz 100 pV/m 40.0 dBuV/m
88 — 216 MHz 150 pV/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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TEST REPORT
FCC Part 15.247

FCC ID: BXZWH2

< N e m ko Report no.: 362353-08

*RBW 100 kH=z Marker 1 [T1 1]
* VBW 300 kH=z 26.80 dBuv/m
Ref 80 dBpV/m *Att 20 dB SWT 100 ms 30.000000000 MH=z
80
LIEMIT CHECK PA4sS
=70
1 PK]
=60
TDF
—50 Ps
FCcCcl52Q9
3DB
AC
=30
f MMM
PO AWWMWW”W
o
Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date: 29.MAR.2019 15:59:23

Radiated Emissions, 30 — 1000 MHz, 2440 MHz, EUT V, VP

*RBW 100 kH=z Marker 1 [T1 ]
*VBW 300 kH=z 26.25 dBuv/m
Ref 80 dBuvV/m *Att 20 dB SWT 100 ms 986.808000000 MH=z
80
LITMIT CHELCK PA4sS
=70
—60
xor
—50 PS
Fccils52d9
;
3DB
AC
—30 T
20 o WWNWW’“MW“W
" MW
o
Start 30 MH=z 97 MH=z/ Stop 1 GH=z

Date: 29.MAR.2019 16:01:58

Radiated Emissions, 30 — 1000 MHz, 2440 MHz, EUT V, HP
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3.11 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 11.12

Test Results: Complies

Measurement Data:

Measuring distance: 3 m (1-18 GHz)

Pre-scan (18-26 GHz)

Measured values:

TEST REPORT
FCC Part 15.247

Report no.: 362353-08

FCC ID: BXZWH2

Frequency Channel Polarization Peak Average Peak Margin Av Margin
(MHz) (dBuV/m) (dBuV/m) (dB) (dB)
Any 00/38/78 V/H <54 <44 > 20 >10

Average Detector values are calculated from Peak values by Duty Cycle Correction Factor.
All measurements were performed with the EUT transmitting on a fixed channel.

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 defined in 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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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 44 .76 dBuv/m
Ref 70 dABuv/m *Att 10 4dB SWT 20 ms 3.788800000 GH=z
70
LIEMIT CHHECK PAHsS
| o5 .
1 PK]
== |
2 RM *
MAXE TDF
—55
ea
es
—50

—45 .
WMWWWWW‘WM on
k;[():clbl\ AC

WMW&WWM

20

Start 1 GH=z 300 MHz/ Stop 4 GHz

Date: 7.MAY.2019 13:50:40

Radiated Emissions, 1000 — 4000 MHz, 2402 MHz GFSK, EUT V, VP

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 44 .86 dBuv/m
Ref 70 dABuv/m *Att 10 4B SWT 20 ms 3.944800000 GH=z
70
LIEMIT CHHECK PAHsS
| o5 E
1 PK]
Es= |
2 RM *
MAXE TDF
—55
PA
Ps
—50

ac

—45

»,wf JJW v q" M PW“PN“WN ' 3pB
ECCl5aA
—a0

20

Start 1 GH=z 300 MHz/ Stop 4 GHz

Date: 7.MAY.2019 13:52:35

Radiated Emissions, 1000 — 4000 MHz, 2402 MHz GFSK, EUT V, HP

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 49 (59)



TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 44 .41 dBuv/m
Ref 87 dBuvV/m *Att 10 4dB SWT 20 ms 3.964000000 GH=z
70
LIEMIT CHHECK PAHsS
| o5 E
1 PK]
E== |
2 RM *
MAXE TDF
—55
PA
Ps
—50

—45
¢ Mh‘ W WP W “N'Ww ‘w 3pB
| Egcisa Ac

—30 ~\M\"UIMI'\

25

20

Start 1 GHz 300 MHz/ Stop 4 GHz

Date: 7.MAY.2019 13:58:09

Radiated Emissions, 1000 — 4000 MHz, 2440 MHz GFSK, EUT V, VP

® *RBW 1 MH=z Marker 1 [T1 ]
* VBW 3 MH=z 44 .66 dBuv/m
Ref 87 dABuvV/m *Att 10 d4dB SWT 20 ms 4.000000000 GH=z
70
LICMIT CHErCK PA4sS
| o5 Ex
E== |
2 RM *
TDF
H —55
PA
PS
—50
—45

e SMW ne

30 “-/“"VA 1Y I

—25

20

Start 1 GH=z 300 MH=z/ Stop 4 GH=z

Date: 7.MAY.2019 14:00:04

Radiated Emissions, 1000 — 4000 MHz, 2440 MHz GFSK, EUT V, HP
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 44 .45 dBuv/m
Ref 70 dABuv/m *Att 10 4dB SWT 20 ms 3.954400000 GH=z
70
LIEMIT CHHECK PAHsS
| o5 E
1 PK]
E== |
2 RM *
MAXE TDF
—55
PA
Ps
—50

—45
PTITE L .
ke WN«NW"’WWW“ L o

20

Start 1 GH=z 300 MHz/ Stop 4 GHz

Date: 7.MAY.2019 14:12:55

Radiated Emissions, 1000 — 4000 MHz, 2480 MHz GFSK, EUT V, VP

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MH=z 45 .28 dBuv/m
Ref 70 dABuv/m *Att 10 4B SWT 20 ms 3.517600000 GH=z
70
LIEMIT CHHECK PAHsS
| o5 E
1 PK]
Es= |
2 RM *
MAXE TDF
—55
PA
Ps
—50

3pB
ac

MWWM

—30 AN S N

20

Start 1 GH=z 300 MHz/ Stop 4 GHz

Date: 7.MAY.2019 14:14:50

Radiated Emissions, 1000 — 4000 MHz, 2480 MHz GFSK, EUT V, HP
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 53.51 dBpv/m
Ref 72 dBuv/m *Att 10 dB SWT 90 ms 17.604000000 GH=z
70 TIMIT CHE[CK TAYS
1 el B
60
2 RM *
MAXH ToE
| =5 i | La
50
a5
3pB

WWWM&M‘M%W V
Y

—30

—25

Start 3 GH=z 1.5 GHz/ Stop 18 GH=z

Date: 7.MAY.2019 14:40:27

Radiated Emissions, 3000 — 18000 MHz, 2402 MHz GFSK, EUT V, VP

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.40 dBpvV/m
Ref 72 dBuv/m *Att 10 dB SWT 90 ms 17.922000000 GH=z
70 TIMIT CHE[CK TAYS
ST [ °°
-60
2 RM *
MAXH TRE
55 NA

3pB

l“vA’oM -

—25

Start 3 GH=z 1.5 GHz/ Stop 18 GH=z

Date: 7.MAY.2019 14:42:23

Radiated Emissions, 3000 — 18000 MHz, 2402 MHz GFSK, EUT V, HP
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.13 dBpv/m
Ref 72 dBuv/m *Att 10 dB SWT 90 ms 17.616000000 GH=z
70 TEMIT CHECK TAGS
1 el B
60
2 RM *
MAXH ToE
55 NA
=
50
—45 t
3pB

A

—30

—25

Start 3 GH=z 1.5 GHz/ Stop 18 GH=z

Date: 7.MAY.2019 14:46:10

Radiated Emissions, 3000 — 18000 MHz, 2440 MHz GFSK, EUT V, VP

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.63 dBuv/m

Ref 72 dBuv/m *Att 10 dB SWT 90 ms 17.808000000 GHz
70 TIMIT CHE[CK TAYS

ST [ °°
-60

2 RM *

MAXH TRE
. —[ zxa
50
a5

3pB

AM.M iv.u/\m_.M NNW’\MMM

-

—30

—25

Start 3 GH=z 1.5 GHz/ Stop 18 GH=z

Date: 7.MAY.2019 14:48:06

Radiated Emissions, 3000 — 18000 MHz, 2440 MHz GFSK, EUT V, HP
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*RBW 1 MHz
* VBW 3 MHz

Marker 1 [T1 ]

52.78 dBpvV/m

Ref 72 dBuv/m *Att 10 dB SWT 90 ms 17.718000000 GH=z
70 TIMIT CHE[CK TAYS
Ea
1 el B
[Max ]
60
2 RM *
MAXH ToE
| =5 —|| ma
50
3pB
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o AWu_.m,NWWW
25
Start 3 GHz 1.5 GHz/ Stop 18 GHz
Date: 7.MAY.2019 14:51:40
Radiated Emissions, 3000 — 18000 MHz, 2480 MHz GFSK, EUT V, VP
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.26 dBuv/m
Ref 72 dBuv/m *Att 10 dB SWT 90 ms 17.592000000 GH=z
70 TIMIT CHE[CK TAYS
Ea
ST [ °°
[Max ]
2 maa <[ 60
MAXH TRE

3pB
ac

—25

start 3 GHz

Date: 7.MAY.2019 14:53:35

1.5 GHz/

Stop 18 GHz

Radiated Emissions, 3000 — 18000 MHz, 2480 MHz GFSK, EUT V, HP
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*RBW 1 MH=z Marker 1 [(r1 1
* VBW 3 MH=z 61.90 dBuv/m
Ref 85 dBuvV/m *Att 10 dB SWT 50 ms 25.435897436 GH=z
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Date: 29.MAR.2019 14:47:09

Prescan, 18 — 26 GHz, 2402 MHz, ~10cm

*RBW 1 MH=z Marker 1 [(r1 1
* VBW 3 MH=z 62 .32 dBuv/m
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Date: 29.MAR.2019 14:45:21

Prescan, 18 — 26 GHz, 2440 MHz, ~10cm

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 55 (59)



TEST REPORT

FCC Part 15.247
Nem ko Report no.: 362353-08
FCC ID: BXZWH2

*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 61.72 dBuvV/m
Ref 85 dBuvV/m *Att 10 dB SWT 50 ms 25.384615385 GHz
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| so E
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[l —75
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—65

e S P T T LY e e e ploghsd)

ac
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35

Center 22 GHz 800 MH=z/ Span 8 GHz

Date: 29.MAR.2019 14:48:41

Prescan, 18 — 26 GHz, 2480 MHz, ~10cm
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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 +0.9dB
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 +1.0 dB
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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5

LIST OF TEST EQUIPMENT

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 nhumber 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 Cou
4 6HC3000/18000 Highpass Filter Trilithic LR 1614 Cou
5 JB3 BiLog Antenna Sunol Sciences N-4525 2016-05 2019-05
6 317 Preamplifier Sonoma Inst. LR 1687 2018-07 2019-07
7 3115 Horn Antenna EMCO LR 1330 2016-10 2019-10
8 3117-PA Horn Antenna with Preamp | EMCO LR 1717 2017-12 2019-12
9 8449A Pre-amplifier Hewlett Packard LR 1322 2018-07 2019-07
10 638 Horn Antenna Narda LR 1480 2010-06 2020-06
11 WRCG2400/2483.5 | Band Reject Filter Wainwright Inst. LR 1530 Cou
12 | ST18/SMA/N/36 RF Cable Suhner LR 1627 COou
13 | SF102/1000MM RF Cable Suhner SN 50113/2 Ccou
14 | SF102/2000MM RF Cable Suhner SN 500100/2 Ccou

COU - Calibrate ON Use; N/A — Not Applicable

The software listed below has been used for one or more tests.

No. Manufacturer Name Version Comment
1 Rohde & Schwarz EMC32 10.20.10 Radiated Emission test software
2 Rohde & Schwarz GPIBShot 2.7 Screenshots from R&S Spectrum Analyzers
3
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6 BLOCK DIAGRAM

6.1 Conducted Tests

10 dB
EUT So d Spectrum

Analyzer

This test set-up is used for all Conducted tests.

6.2 Test Site Radiated Emission

TEST REPORT

FCC Part 15.247
Report no.: 362353-08
FCC ID: BXZWH2

Anechoic Chamber

Antenna
H=1-4m

EUT

Non-conducting
support on Turntable,

H=0.8m Ground Plane

Test Receiver

Shielded Room

This test setup is used for all radiated emissions tests. The measuring distance 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, and High-Pass filter is used for all harmonics.
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