TEST REPORT

Test Report No. : UL-RPT-RP13551588-1616B

Applicant . Raspberry Pi Ltd

Manufacturer . Raspberry Pi Ltd

Model No. . Raspberry Pi Compute Module 4

Technology : BDR&EDR

Test Standard(s) . Japan Radio Law Radio Equipment Regulations,

Article 2, Paragraph 1, Item 19
MIC notice 88 Appendix 43

1. This test report shall not be reproduced except in full, without the written approval of UL International
(UK) Ltd.

2. The results in this report apply only to the sample(s) tested.
3. The sample tested is in compliance with the above standard(s).
4. The test results in this report are traceable to the national or international standards.
5. Version 1.0.

Date of Issue: 03 March 2022

Checked by: LW———

Ben Mercer

Lead Project Engineer, Radio Laboratory

Company Signatory:
ol . L2y,

Sarah Williams
RF Operations Leader, Radio Laboratory

The Bluetooth® word mark and logos are owned by the Bluetooth SIG, Inc. and any use of such marks by
UL International (UK) Ltd is under licence. Other trademarks and trade names are those of their respective
owners.

UL International (UK) Ltd

Unit 1-3 Horizon, Kingsland Business Park, Wade Road, Basingstoke, Hampshire, RG24 8AH, UK
Telephone: +44 (0)1256 312000
Facsimile: +44 (0)1256 312001



TEST REPORT SERIAL NO: UL-RPT-RP13551588-1616B

VERSION 1.0 ISSUE DATE: 03 MARCH 2022

This page has been left intentionally blank.

Page 2 of 40



TEST REPORT SERIAL NO: UL-RPT-RP13551588-1616B

VERSION 1.0 ISSUE DATE: 03 MARCH 2022

Table of Contents

O3 013 o 0.0 L= gl 10 0T T 1 (o o 4

2RS0T 1100 F= LV o 0 == {1 T 5
2.1 General Information
2.2 Summary of Test Results
2.3 Deviations from the Test Specification
2.4 Test and Measurement Equipment

3 Equipment Under Test (EUT) ....ccoiiiiiiieiiii s sssss s s s 7
3.1 Identification of Equipment Under Test (EUT) 7
3.2 Description of EUT 7
3.3 Modifications Incorporated in the EUT 7
3.4 Additional Information Related to Testing 8
3.5 Support Equipment 9

4 Operation and Monitoring of the EUT during Testing ........cccooeiiiiiiiiiiiininiicccs 10
4.1 Operating Modes 10
4.2 Configuration and Peripherals 10

5 Measurements, Examinations and Derived ResuUlts ..........cccoiiiimiiiiici e 11
5.1 General Comments 11
5.2 Test Results 12

5.2.1 Frequency Tolerance 12
5.2.2 Occupied Bandwidth and Spreading Bandwidth 15
5.2.3 Unwanted Emission Strength 20
5.2.4 Output Power, Power Tolerance and EIRP 27
5.2.5 Secondary Radiated Emissions Strength 29
5.2.6 Dwell Time and Duty Cycle 34
5.2.7 Interference Prevention Function 37

6 Calibration and Uncertainty .........cccccceeiiiiiiimiicccsr s sssssss s e e s s s s s s e s sn s s s e e e nmanns 38

7 Report Revision HiStory ........... s s e 39

Appendix 1. Photographs of Test Setup ... 40

Page 3 of 40



TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP13551588-1616B

ISSUE DATE: 03 MARCH 2022

1 Customer Information

Company Name:

Raspberry Pi Ltd

Address:

Maurice Wilkes Building
Cowley Road
Cambridge

CB4 0DS

United Kingdom
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2 Summary of Testing

2.1 General Information

Specification Reference: Japan Radio Law Radio Equipment Regulations
Article 2, Paragraph 1, ltem 19
Specification Title: N/A
Specification Reference: Ordinance Regulating Radio Equipment
Specification Title: Radio Equipment Rules
Location of Testing: Unit 3 Horizon, Wade Road, Kingsland Business Park, Basingstoke,

Hampshire, RG24 8AH, United Kingdom

Test Dates:

22 September 2021 to 04 February 2022

2.2 Summary of Test Results

Measurement

Result

Frequency Tolerance

Occupied Bandwidth and Spreading Bandwidth

Unwanted Emission Strength

Output Power, Power Tolerance and EIRP

Secondary Radiated Emission Strength

Dwell Time and Duty Cycle

Interference Prevention function

COOCCCC

Key to Results

J = Complied

‘63 = Did not comply

2.3 Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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2.4 Test and Measurement Equipment
Calibration Method

A: Calibration conducted by the National Institute of Information and Communications Technology (NICT) or
a designated calibration agency under Article 102-18 paragraph (1) of the Radio Law.

B: Calibration conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law
(Law No. 51 of 1992) Japan Calibration Service System.

C: Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the
NICT or a designated calibration agency under Article 102-18 paragraph (1).

D: Calibration conducted by using other equipment that listed above from a) to c).

Test Equipment Used for Frequency Tolerance, Occupied Bandwidth, Unwanted Emission
Strength, Secondary Radiated Emissions Strength and Dwell Time & Duty Cycle

Asset . Calibration | Cal Calibration Cal.
No. Instrument Manufacturer | Type No. Serial No. Authority Method | Date Interval
M2072 | Thermohygrometer | Testo 608-H1 45257961 UL D 08 Sep 2021 12
M2033 | Signal Analyser Rohde & FSV13 101667 Rohde & | 05 Aug 2021 12
Schwarz Schwarz
M2036 | Signal Analyser Rohde & FSV30 101791 Rohde & c 21 May 2021 12
Schwarz Schwarz
A3120 | Attenuator AtlanTecRF | AN18-10 | 237378#4 | UL D Calibrated ;
before use
GO614 | Signal Generator | Rohde & SMB100A | 177687 Rohde & | 19 May 2021 12
Schwarz Schwarz
Test Equipment Used for Output Power, Power Tolerance and EIRP
Asset . Calibration | Cal Calibration Cal.
No. Instrument Manufacturer | Type No. Serial No. Authority Method | Date Interval
M2072 | Thermohygrometer | Testo 608-H1 45257961 UL D 08 Sep 2021 12
M2036 | Signal Analyser | Rohde& FSV30 101791 Rohde & | 21 May 2021 12
Schwarz Schwarz
A3120 | Attenuator AtlanTecRF | AN18-10 | 237378#4 | UL D Calibrated ;
before use
GO614 | Signal Generator | Rohde & SMB100A | 177687 Rohde & c 19 May 2021 12
Schwarz Schwarz
Dare 15100041S Dare
M1999 | RF Power Sensor | 2" RPR3006W | \ 520 Calibrations | © 10 Jun 2021 12
Test Equipment Used for Interference Prevention Function
Asset . Calibration | Cal Calibration Cal.
No. Instrument Manufacturer | Type No. Serial No. Authority Method | Date Interval
M2072 | Thermohygrometer | Testo 608-H1 45257961 UL D 08 Sep 2021 12
A3120 | Attenuator AtlanTecRF | AN18-10 237378#4 | UL D Calibrated -
before use
Wideband Radio 1201.0002
M1758 | Communication ggm‘:‘é CMW 500 | K50- ggm‘:‘é c 09 Apr 2021 12
Tester 117255-XP
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3 Equipment Under Test (EUT)

3.1 Identification of Equipment Under Test (EUT)

Brand Name: Raspberry Pi Ltd

Model Name or Number: Raspberry Pi Compute Module 4

Test Sample Serial Number: 0000011031015231 (Conducted sample #1)
Hardware Version: 1.0

Software Version: 1.0

Brand Name: Raspberry Pi Ltd

Model Name or Number: Raspberry Pi Compute Module 4

Test Sample Serial Number: 0000011033775150 (Conducted sample #2)
Hardware Version: 1.0

Software Version: 1.0

3.2 Description of EUT

The equipment under test was a a single board computer, containing a Bluetooth and WiFi radio module.

3.3 Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4 Additional Information Related to Testing

Category of Equipment: Bluetooth

Type of Radio Wave: F1D/G1D

Power Supply Requirement(s): Nominal 5.0 vDC*

Max Antenna Gain: 3.5 dBi

Channel Spacing: 1 MHz

Mode: Basic Rate Enhanced Data Rate

Modulation: GFSK m/4-DQPSK 8DPSK

Packet Type (Maximum Payload): DH5 2DH5 3DH5

Data Rate (Mbps): 1 2 3

Declared Output Power: 0.03 mW/MHz 0.01 mW/MHz 0.01 mW/MHz

Transmit Frequency Range: 2402 MHz to 2480 MHz

Transmit Channels Tested: Channel ID Channel Number Channel

Frequency (MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480
Receive Frequency Range: 2400 MHz to 2483.5 MHz
Receive Channels Tested: Channel ID Channel Number Channel
Frequency (MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480

*Note: The input voltage to the RF circuit varies by less than 1% when the input voltage from the external
power supply to the receiver varies + 10%. Tests were therefore performed at the rated input voltage only.
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3.5 Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description:

Development board

Brand Name:

Raspberry Pi Ltd

Model Name or Number:

Compute Module 4 |0 Board

Serial Number:

0000011032152810

Description:

Development board

Brand Name:

Raspberry Pi Ltd

Model Name or Number:

Compute Module 4 |0 Board

Serial Number: 000001103152784
Description: LCD Monitor
Brand Name: Asus

Model Name or Number: ProArt PA238
Serial Number: DI9LMTF114809
Description: Keyboard
Brand Name: Dell

Model Name or Number: KB212-B

Serial Number: 0C643N
Description: Mouse

Brand Name: Microsoft

Model Name or Number:

1113

Serial Number:

X821908-002

Description:

HDMI Cable

Brand Name:

Raspberry Pi Ltd

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Switching Adaptor
Brand Name: PRO-ELEC
Model Name or Number: PEL00848

Serial Number:

Not marked or stated
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4 Operation and Monitoring of the EUT during Testing

4.1 Operating Modes

The EUT was tested in the following operating mode(s):

e The worst-case data rate for each mode has been determined based on preliminary testing of the
chipset utilized in this radio. The worst case modes used for testing were:

o Basic Rate DH5 packets of maximum supported length (1 Mbps).
o Enhanced Data Rate 3DH5 packets of maximum supported length (3 Mbps).

e Transmitting in Bluetooth test mode at maximum power on bottom, middle or top channel as
required.

e Receive Mode on bottom, middle or top channel as required.

e For Interference Prevention Function testing, the EUT was configured for normal operation.

4.2 Configuration and Peripherals

The EUT was tested in the following configuration(s):

e Transmit tests: The EUT was controlled using the Bluetooth test commands run from within the
terminal application on the EUT. The Bluetooth test commands were used to enable continuous
transmission and to select the test channels & packet types as required.

¢ Receive tests: Bluetooth test mode was active but not transmitting. The receiver was sweeping
across the operating band in the normal Bluetooth receive mode of operation.

e The EUT was powered from an AC/DC switch mode power supply.

e The customer supplied an RF cable to the EUT in order to perform conducted measurements. The
respective path loss was measured and accounted for as an RF level offset.

e For Interference Prevention Function the EUT was connected with a companion device.
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5 Measurements, Examinations and Derived Results

5.1 General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6 Measurement
Uncertainty for details.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2 Test Results

5.2.1 Frequency Tolerance

Test Summary:

Test Engineer: Raghavendra Katti Test Dates: 22 September 2021 &
23 September 2021

Test Sample Serial Number: 0000011031015231

Reference: Ordinance Regulating Radio Equipment - Article 5 & Annex 1

Test Method: Clause Notice 88 Annex 43 — Test Methods for Radio Equipment
listed in Article 2, paragraph 1, Item (19), Section 3

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 51 to 53
Note(s):
1. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable.

2. The signal analyser resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak
detector was used, sweep time was set to auto and the trace mode was Max Hold.

3. The frequency deviation was calculated by averaging f. and fu.

4. Lowest frequency of the power envelope (f.) ; the furthest frequency below the maximum power
frequency at which the output power falls below the level of -10 dBc.

5. Highest frequency of the power envelope (fi); the furthest frequency above the maximum power
frequency at which the output power falls below the level of -10 dBc.

Test Setup Diagram:

Signal

EUT Attenuator
Analyser
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Frequency Tolerance (continued)
Results: DH5

Measured
Frequency
(MHz)

Channel
Frequency
(MHz)

Channel

Tolerance

Tolerance Limit

(kHz) (ppm) | (ppm) | Result

Bottom 2402 2401.997850

-2.15 -0.9 +50.0 Complied

Middle 2441 2441.000000

0.00 0.0 +50.0 Complied

Top 2480 2480.006500

6.50 2.6 +50.0 Complied

Spectrum ] :E Spectrum ] :E
Reflevel 10.00 dem  Offset 11,70 dB @ RBW 100 kHz RefLevel 10.00 dbm  Offset 11,60 dB @ RBW 100 kHz
o Att 20dk ® SWT 200 ms ® YBW 300 kHz  Mode Sweep o _att 20dk ® SWT 200 ms ® VBW 300 kHz Mode Sweep
@ 1Pk view @ 1Pk view
M1[1] -6.08 dBm| M1[1] -5.94 dBm|
2.40216060 GHz 2.44116500 GHz
od ML m2[1] -16.04 dBm| od ML m2[1] -15.84 dBm|
2.40170480 GHz 2.44070480 GHz
-10de 5 -10dB 7
D1 -16.080 dr D1 -15.940 i
20 d 20 d
a0 d a0 d
-40 d -40 d
5
-60 d -60 d
70 d 70 d
-80 d -80 d
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GHz 691 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 24021606 GHz -6.08 dBm ML 1 2441165 GHz -5.94 dBm
M2 1 2.4017048 GHz -16,04 dBm M2 1 2.4407048 GHz -15.84 dBm
M3 1 2.4022909 GHz -16.04 dBrm M3 1 2.4412952 GHz -15.87 dBm
][ ] QR ][ ] [ CECCEE )
13551588
22.8EP.2021 14:52:3

Bottom Channel

] m
Spectrum m

ReflLevel 10,00 dBm  Offset 11,40 dB @ RBW 100 kHz
jo Att 20 db @ SWT 200 ms @ VBW 300 kH2  Mode Sweep
® 1Pk View

MI[1] ~7.52 dBm|
2.48016930 GHZ]
w1 M2[1] -17.50 dBm|
2.47970910 GHZ|

2 3

D1 -17.520 B

GF 2.48 GHz 691 pts
Marker
Type | Ref | Tre | %-value | Y-value | Function
ML 1 2,4801693 GHz -7.52 dém
M2 1 2.4797031 GHz -17.50 dBm
M3 1 2.4803039 GHz -17.50 dBm

Span 3.0 MHz

Function Result

Il )

Top Channel

Middle Channel
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Frequency Tolerance (continued)
Results: 3DH5

Channel Measured ..
Tolerance Tolerance Limit
Channel Frequency Frequency (kHz) (ppm) (PpM) Result
(MHz) (MHz) PP PP
Bottom 2402 2401.989150 -10.85 -4.5 +50.0 Complied

Middle

2441

2440.993500

-6.50

-2.7

+50.0

Complied

Top

2480

2480.000000

0.00

0.0

+50.0

Complied

Spectrum :E Spectrum :E
Reflevel 10.00 dem  Offset 11,70 dB @ RBW 100 kHz RefLevel 10.00 dbm  Offset 11,60 dB @ RBW 100 kHz
o Att 20dk ® SWT 200 ms ® YBW 300 kHz  Mode Sweep o _att 20dk ® SWT 200 ms ® VBW 300 kHz Mode Sweep
@ 1Pk view @ 1Pk view
Mal1] -15.26 dBm| M1[1] -6.07 dBm|
2.40258180 GHz 2.44116060 GHz
od T mal1] -5.46 dBm od ML m2[1] -16.10 dBm|
[ o] 2.40215630 GHz | 2.44040090 GHz
-10 48 = -10 b g =
D1 -15.460 B D1 -16.070 dn
20 d \ 20 d
a0 d a0 d
-40 dem -40 d
It T, P
50 d 50 d
-60 d -60 d
70 d 70 d
-80 d -80 d
CF 2.402 GHz 691 pts Span 3.0 MHz CF 2.441 GHz 691 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 24021563 GHz -5.46 dBm ML 1 24411606 GHz -6.07 dBm
M2 1 24013965 GHz -15.29 dBm M2 1 2.4404009 GHz -16,10 dBm
M3 1 2.4025818 GHz -15.26 dBm M3 1 2.4415861 GHz -15.89 dBm
][ ] QR ][ ] QR
13551588
SEP.2021 15:51:01

Bottom Channel

Spectrum

(=]

Ref Level 10.00 dBm
jo Att 20 di

Offset 11,40 d@ @ RBW 100 kHz
@ SWT

200 ms @ VBW 300 kH2  Mode Sweep

® 1Pk View

MI[1]

w1 M2[1]

-7.52 dBm
2.48016930 GHz
-17.62 dBm|
2.47940520 GHz

D1 -17.520

dBm

GF 2.48 GHz

691 pts

Span 3.0 MHz

Marker

%-value | Y-value |

Function

Function Result

Type | Ref | Tre |
ML

1

M3 1

2,4801693 GHz
2.4794052 GHz
2.4805948 GHz

-7.52 dBm
-17.62 dBm
-17.58 dBm

)

Top Channel

Middle Channel
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5.2.2 Occupied Bandwidth and Spreading Bandwidth

Test Summary:

Test Engineer:

Raghavendra Katti

Test Dates:

22 September 2021 &
23 September 2021

Test Sample Serial Number:

0000011031015231

Reference:

Ordinance Regulating Radio Equipment - Article 6 & Article 49-20

Test Method:

Clause Notice 88 Annex 43 — Test Methods for Radio Equipment
listed in Article 2, paragraph 1, Item (19), Section 4

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

51 to 53

Note(s):

1. Occupied Bandwidth was performed using the 99% Occupied Bandwidth function of a signal analyser.

2. Spreading Bandwidth was performed using the 90% Occupied Bandwidth function of a signal

analyser.

3. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF

cable.

4. The signal analyser resolution bandwidth was set to 300 kHz and video bandwidth 300 kHz. A peak
detector was used, sweep time was set to auto and the trace mode was Max Hold.

Test Setup Diagram:

EUT

Attenuator

Signal

Analyser
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Occupied Bandwidth and Spreading Bandwidth (continued)

Results: Occupied Bandwidth / DH5

Occupied Bandwidth
(MHz)

Limit
(MHz)

Margin
(MHz)

Result

78.234

83.5

5.266

Complied

Spectrum ]

(=]

RefLevel 10.00 derm  Offset 11.60 d8 ® RBW 300 kHz

jo Att 20 db @ SWT 200 ms @ YBW 300 kHz  Mode Sweep

@ 1Pk view

-6.59 dBm
2.432880 GHz
78.234442836 MHz|

CF 2.441 GHz 691 pts

Span 170.0 MHz

Il

13551588

pate: 22.5EP.2021 15:12:17

Results: Spreading Bandwidth / DH5

Spreading Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

70853.835

2500

70353.835

Complied

Spectrum

(=]

ReflLevel 10,00 dBm  Offset 11,60 dB @ RBW 300 kHz

jo Att 20 db @ SWT 200 ms @ VBW 300 kH2  Mode Sweep

® 1Pk View

-6.60 dBm
2.432140 GHz
70.853835022 MHz|

GF 2.441 GHz 691 pts

Span 170.0 MHz

[ CECEEE K
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Occupied Bandwidth and Spreading Bandwidth (continued)

Results: Spreading Factor / DH5

Spreading .

Bandwidth S‘El\”n‘:i'f:)te S'T!:;‘fo'?g Limit Margin Result
(MHz) y
70.854 1 70.854 >5 65.854 Complied
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Occupied Bandwidth and Spreading Bandwidth (continued)

Results: Occupied Bandwidth / 3DH5

Occupied Bandwidth
(MHz)

Limit
(MHz)

Margin
(MHz)

Result

78.480

83.5

5.020

Complied

Spectrum ]

(=]

RefLevel 10.00 derm  Offset 11.60 d8 ® RBW 300 kHz

o att 20d8 @ SWT 200 ms ® VBW 300 kH2  Mode Swesp
0 17K View
Mi[1] ~5.45 dBm)
2.414920 GHz
o de 0ce Bw 78.480463007 MHZ|
N T2
T
04 o
204

&
5

CF 2.441 GHz 691 pts

Span 170.0 MHz

Results: Spreading Bandwidth / 3DH5

Spreading Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

70853.835

2500

70353.835

Complied

Spectrum

(=]

ReflLevel 10,00 dBm  Offset 11,60 dB @ RBW 300 kHz

o Att 20d8 @ SWT 200 ms @ VBW 300 kHz  Mode Sweep
617k View
MI[1] -5.22 dBm|
2.410000 GHz
0 dem T OceBw 70.853835022 MHz
b 12
1048 1\
s0de \
30d \

N
=]

GF 2.441 GHz 691 pts

Span 170.0 MHz

'-Illlllll [
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Occupied Bandwidth and Spreading Bandwidth (continued)

Results: Spreading Factor / 3DH5

Spreading .

Bandwidth S‘El\”n‘:i'f:)te S'T!:;‘fo'?g Limit Margin Result
(MHz) y
70.854 1 70.854 >5 65.854 Complied
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5.2.3 Unwanted Emission Strength

Test Summary:

Test Engineer: Jose Bayona Test Date: 01 February 2022

Test Sample Serial Number: 0000011033775150

Reference: Ordinance Regulating Radio Equipment - Article 7 & Annex 3-26

Test Method: Clause Notice 88 Annex 43 — Test Methods for Radio Equipment
listed in Article 2, paragraph 1, Item (19), Section 5

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 53
Note(s):

1. The signal analyser was connected to the EUT antenna port via suitable RF cables and attenuators.
The RF path loss was included as a reference level offset.

2. The signal analyser resolution bandwidth was set to 1 MHz and video bandwidth 1 MHz. An RMS
detector was used, sweep time was set to auto and the trace mode was Max Hold.

Test Setup Diagram:

Signal
Analyser

EUT Attenuator
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Unwanted Emission Strength (continued)

Results: DH5 / Bottom Channel

Frequency Range
(MHz)

Frequency
(MHz)

Peak Level
(dBm)

Peak Level
(W)

Limit
(HW)

Margin
(HW)

Result

>30, <2387

2166.030

-50.0

0.010

2.5

2.490

Complied

22387 , <2400

2399.990

-38.8

0.133

25.0

24.867

Complied

>2483.5 , <2496.5

2488.910

-49.7

0.011

25.0

24.989

Complied

>2496.5 , 12500

6868.500

-44.7

0.034

2.5

2.466

Complied

Spectrum ] n;:[
Ref Level 20,00 d2m  Offset 11,10 B Mode Sweep
Count 100/100
@1 View
Limit §heck
o _ine _EPURIOUS_LINE_ABS_|
10d6m
0dar
-10 B
20 df |
| SPURIOUS_LINE_ABS_
40 ‘
-50 cEm
20 et [y "
-60 o
70k
Start 30.0 MHz 24000 pts Stop 12.5 GHz
Spurious Emissions
Range low | RangeUp | REW | Frequency |  Powerabs | ALimit
30.000 MHz 2,387 GHz 1.000 MH2 2,16603 GHz -50.02 dBm -24.02 dB
2.387 GHz 2,400 GHz 1.000 MHz 239939 GHz -33.77 dBm -22.77 B
2.483 GHz 2.496 GHz 1.000 MHz 248831 CHz -42.75 dBm -33.75 dB
2,496 GHz 12,500 GHz 1.000 MHz 686850 GHz -44.71 dBém -18.71 dB
- n TLoza0zE
Measuring...  LRNRNEUED il 1
S LR
1.FFR.
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Unwanted Emission Strength (continued)
Results: DH5 / Middle Channel

Frequency Range
(MHz)

Frequency
(MHz)

Peak Level
(dBm)

Peak Level
(W)

Limit
(HW)

Margin
(HW)

Result

>30, <2387

2108.280

-50.0

0.010

2.5

2.490

Complied

22387 , <2400

2390.070

-49.9

0.010

25.0

24.990

Complied

>2483.5 , <2496.5

2494.760

-49.5

0.011

25.0

24.989

Complied

>2496.5 , 12500

6872.500

-44.8

0.033

2.5

2.467

Complied

Spectrum ] n;:[
Ref Level 20,00 d2m  Offset 11,10 B Mode Sweep
SGL Count 100/100
@1 View
Limit §heck
o _ine _EPURIOUS_LINE_ABS_|
10d6m
0dar
-10 B
20
| SPURIQUS_LINE_£BS_
40
el
50 cBot
|20 e L -~
-60 o
70k
Start 30.0 MHz 24000 pts Stop 12.5 GHz
Spurious Emissions
Range low | RangeUp | REW | Frequency |  Powerabs | ALimit
30.000 MHz 2,387 GHz 1.000 MH2 2,10828 GHz -49.96 dBm -23.95 dB
2.387 GHz 2,400 GHz 1.000 MHz 239007 GHz -42.38 dBm -33.83 dB
2.483 GHz 2.496 GHz 1.000 MHz 249476 CHz -42.52 dBm -33.52 dB
2,496 GHz 12,500 GHz 1.000 MHz 6,587250 GHz 44,78 dBm -16.73 db
01022022
Ready CECET ] W
S LR
1.FFR <171
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Unwanted Emission Strength (continued)
Results: DH5 / Top Channel

Frequency Range
(MHz)

Frequency
(MHz)

Peak Level
(dBm)

Peak Level
(W)

Limit
(HW)

Margin
(HW)

Result

>30, <2387

2133.030

-49.8

0.010

2.5

2.490

Complied

22387 , <2400

2389.980

-49.9

0.010

25.0

24.990

Complied

>2483.5 , <2496.5

2483.440

-49.4

0.012

25.0

24.988

Complied

>2496.5 , 12500

6951.030

-44.7

0.034

2.5

2.466

Complied

Spectrum ] n;:[
Ref Level 20,00 d2m  Offset 11,10 B Mode Sweep
SGL Count 100/100
@1 View
Limit §heck
o _ine _EPURIOUS_LINE_ABS_|
10d6m
0dar
-10 B
20
| SPURIQUS_LINE_£BS_
40
el
S0 B L pry
. e o al
-60 o
70k
Start 30.0 MHz 24000 pts Stop 12.5 GHz
Spurious Emissions
Range Low Range Up REW | Frequency |  Powerabs | ALimit
30.000 MHz 2,387 GHz 1.000 MH2 2,13303 GHz -49.85 dBm -23.85 dB
2.387 GHz 2,400 GHz 1.000 MHz 2.38998 GHz -42.94 dBm -23.94 dB
2.483 GHz 2.496 GHz 1.000 MHz 248344 CHz -42.39 dBm -33.33 dB
2,496 GHz 12,500 GHz 1.000 MHz 695103 GHz 44,70 dBm -16.70 db
01022022
Ready CECET ] W
S LR
1.FFR CTETTSE
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Unwanted Emission Strength (continued)
Results: 3DH5 / Bottom Channel

Frequency Range
(MHz)

Frequency
(MHz)

Peak Level
(dBm)

Peak Level
(W)

Limit
(HW)

Margin
(HW)

Result

>30, <2387

2215.530

-50.0

0.010

2.5

2.490

Complied

22387 , <2400

2388.920

-49.9

0.010

25.0

24.990

Complied

>2483.5 , <2496.5

2490.900

-49.6

0.011

25.0

24.989

Complied

>2496.5 , 12500

6906.510

-44.7

0.034

2.5

2.466

Complied

Spectrum ] n;:[
Ref Level 20,00 d2m  Offset 11,10 B Mode Sweep
SGL Count 100/100
@1 View
Limit §heck
o _ine _EPURIOUS_LINE_ABS_|
10d6m
0dar
-10 B
20
[ SPURIOUS_LTNE_ABS_
40
y el
50 By T
i S
-60 o
70k
Start 30.0 MHz 24000 pts Stop 12.5 GHz
Spurious Emissions
Range Low Range Up REW Frequency |  Powerabs | ALimit
30.000 MHz 2,387 GHz 1.000 MH2 2,21553 GHz -49.98 dBm -23.95 dB
2.387 GHz 2,400 GHz 1.000 MHz 2.38 2 -42.39 dBm -33.83 dB
2.483 GHz 2.496 GHz 1.000 MHz 249020 CHz -42.58 dBm -33.53 dB
2,496 GHz 12,500 GHz 1.000 MHz 690651 GHz -44.66 dBm -18 65 db
01022022
Ready CECET ] a7
S LR
e | EERSTataeatean
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Unwanted Emission Strength (continued)

Results: 3DH5 / Middle Channel

Frequency Range
(MHz)

Frequency
(MHz)

Peak Level
(dBm)

Peak Level
(W)

Limit
(HW)

Margin
(HW)

Result

>30, <2387

2182.530

-49.9

0.010

2.5

2.490

Complied

22387 , <2400

2396.630

-49.9

0.010

25.0

24.990

Complied

>2483.5 , <2496.5

2487.840

-49.6

0.011

25.0

24.989

Complied

>2496.5 , 12500

6901.010

-44.9

0.032

2.5

2.468

Complied

Spectrum ] n;:[

Ref Level 20,00 d2m  Offset 11,10 B Mode Sweep

SGL Count 100/100

@1 View

Limit §heck

o _ine _EPURIOUS_LINE_ABS_|

10d6m

0dar

-10 B

20

| SPURIQUS_LINE_£BS_

40

LI ——— s T

-60 o

70k

Start 30.0 MHz 24000 pts Stop 12.5 GHz

Spurious Emissions

Range low | RangeUp | REW | Frequency |  Powerabs | ALimit
30.000 MHz 2,387 GHz 1.000 MH2 2,18253 GHz -49.93 dBm -23.93 dB
2.387 GHz 2,400 GHz 1.000 MHz 2.39663 GHz -42.36 dBm -33.85 dB
2.483 GHz 2.496 GHz 1.000 MHz 248754 CHz -42.64 dBm -33.64 dB
2,496 GHz 12,500 GHz 1.000 MHz 690101 GHz 44,95 dBm -18.95 db
01022022
Ready CECET ] a7
S LR
Gater 1FFR2GZS C8:21:dd
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Unwanted Emission Strength (continued)
Results: 3DH5 / Top Channel

Frequency Range
(MHz)

Frequency
(MHz)

Peak Level
(dBm)

Peak Level
(W)

Limit
(HW)

Margin
(HW)

Result

>30, <2387

2133.030

-49.9

0.010

2.5

2.490

Complied

22387 , <2400

2397.020

-49.9

0.010

25.0

24.990

Complied

>2483.5 , <2496.5

2492.470

-49.6

0.011

25.0

24.989

Complied

>2496.5 , 12500

6884.500

-44.9

0.033

2.5

2.467

Complied

Spectrum ] n;:[
Ref Level 20,00 d2m  Offset 11,10 B Mode Sweep
SGL Count 100/100
@1 View
Limit §heck
o _ine _EPURIOUS_LINE_ABS_|
10d6m
0dar
-10 B
20
| SPURIOUS_LINE_ABS_
40
e el
50 CB ey -
o1 vt
-60 o
70k
Start 30.0 MHz 24000 pts Stop 12.5 GHz
Spurious Emissions
Range low | RangeUp | REW | Frequency |  Powerabs | ALimit
30.000 MHz 2,387 GHz 1.000 MH2 2,13303 GHz -49.87 dBm -23.87 dB
2.387 GHz 2,400 GHz 1.000 MHz 239702 GHz -42.39 dBm -33.83 dB
2.483 GHz 2.496 GHz 1.000 MHz 249247 CHz -42.65 dBm -33.66 dB
2,496 GHz 12,500 GHz 1.000 MHz 6.58450 GHz -44.87 dEém -18.67 dB
01022022
Ready CECET ] Wz
S LR
Tater 1FFR2RZS 8222

Page 26 of 40




TEST REPORT SERIAL NO: UL-RPT-RP13551588-1616B

VERSION 1.0 ISSUE DATE: 03 MARCH 2022

5.2.4 Output Power, Power Tolerance and EIRP

Test Summary:

Test Engineer: Jose Bayona Test Date: 04 February 2022
Test Sample Serial Number: 0000011033775150

Reference: Ordinance Regulating Radio Equipment - Article 49-20 & Article 14
Test Method: Clause Notice 88 Annex 43 — Test Methods for Radio Equipment

listed in Article 2, paragraph 1, Item (19), Section 6

Peak Antenna Gain “G” (dBi): 3.5

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 51
Note(s):

1. Measurements were performed with the EUT transmitting at maximum power in Basic Rate and EDR
modes (DH5 and 3DH5) whilst hopping across the band of operation using a fast power sensor which
automatically averaged across the bursts. Therefore no duty cycle correction calculations were
required. The ouput power referred to 1 MHz was calculated by dividing the total power by spread
bandwidth.

The peak antenna gain was added to the conducted output power measured to obtain the EIRP.
Tolerance was calculated by using the following calculation:

Tolerance = Output Power / Declared Power*100 - 100

Test Setup Diagram:

Power
Sensor

EUT Attenuator
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Output Power, Power Tolerance and EIRP (continued)

Results:DH5 / RF Output Power

Measured Measured Soreadin Output
Output Output P 'ng P Limit Margin
Bandwidth Power Result
Power Power (MHz2) (MW/MHz) (mW/MHz) (mW)
(dBm) (mW)
3.3 2.138 70.850 0.030 3.0 2.970 Complied
Results:DH5 / EIRP
(F)’gw:rt I?’gw:rt Antenna EIRP Limit Margin Result
(MW/MHz) (dBm/MHz) Gain (dBi) (dBm/MHz) | (dBm/MHz) (dB)
0.030 -15.2 3.5 -11.7 6.9 18.6 Complied
Results:DH5 / RF Output Power Tolerance
Output Power Declared Output Tolerance Limit Result
(mW/MHZz) Power (mW/MHz) (%) (%)
0.030 0.030 0.0 +20 to -80 Complied
Results: 3DH5 / RF Output Power
Measured Measured .
Output Output Spread_lng Output Limit Margin
Bandwidth Power Result
Power Power (MHz2) (MW/MHz) (mW/MHz) (mW)
(dBm) (mW)
-2.5 0.562 70.850 0.008 3.0 2.992 Complied
Results: 3DH5 / EIRP
I?’gw:: I?’zw:rt Antenna EIRP Limit Margin Result
(MW/MHz) (dBm/MHz) Gain (dBi) (dBm/MHz) | (dBm/MHz) (dB)
0.008 -21.0 3.5 -17.5 6.9 24.4 Complied
Results: 3DH5 / RF Output Power Tolerance
Output Power Declared Output Tolerance Limit Result
(mW/MHz) Power (mW/MHz) (%) (%)
0.008 0.010 -20.0 +20 to -80 Complied
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5.2.5 Secondary Radiated Emissions Strength

Test Summary:

Test Engineer:

Jose Bayona

Test Date:

01 February 2022

Test Sample Serial Number:

0000011033775150

Reference:

Ordinance Regulating Radio Equipment - Article 24

Test Method:

Clause Notice 88 Annex 43 — Test Methods for Radio Equipment
listed in Article 2, paragraph 1, Item (19), Section 7

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

53

Note(s):

1. No spurious emissions were detected above the noise floor of the measuring receiver, therefore the
highest peak noise floor reading of the measuring receiver was recorded in the table below.

2. The signal analyser was connected to the EUT antenna port via suitable RF cables and attenuators.

The RF path loss was included as a reference level offset.

3. The resolution bandwidth of the signal analyser was set to 100 kHz for frequencies below 1 GHz and 1
MHz for frequencies above 1 GHz. The video bandwidth was set to the same value as the resolution
bandwidth. A peak detector was used, sweep time was set to auto and the trace mode was Max Hold.

Test Setup Diagram:

EUT

Attenuator

Signal

Analyser
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Secondary Radiated Emissions Strength (continued)

Results: DH5 / Bottom Channel

FreRc;l;elzcy Frequency Peak Level Peak Level Limit Margin Result
g (MHz) (dBm) (nW) (W) (W)
(MHz)
30-1000 561.803 -79.3 0.011 4.0 3.989 Complied
1000-12500 6939.030 -64.7 0.336 20.0 19.664 Complied
Results: DH5 / Middle Channel
FreRc;l;elzcy Frequency Peak Level Peak Level Limit Margin Result
g (MHz) (dBm) (nW) (W) (W)
(MHz)
30-1000 878.508 -80.1 0.010 4.0 3.990 Complied
1000-12500 6910.280 -64.4 0.363 20.0 19.637 Complied
Results: DH5 / Top Channel
FreRc;l;elzcy Frequency Peak Level Peak Level Limit Margin Result
g (MHz) (dBm) (nW) (W) (W)
(MHz)
30-1000 941.558 -80.0 0.010 4.0 3.990 Complied
1000-12500 6894.470 -65.4 0.288 20.0 19.712 Complied
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Secondary Radiated Emissions Strength (continued)

Results: DH5

Spectrum ] ng.: Spectrum ] :r;:
RefLevel -30.00 dem_ Offset 11.10dB Mode Sweep Ref Level -30.00 dem  Offset 11.10 dB Mode Sweep
@1 Yiew @1 Yiew
Limit ¢heck PABS Limit ¢heck
Line _PURIOUS_LINE_ABS PARS Line _PURIOUS_LINE_ABS
df -40 o
50 -50
| SPURIOUS_LINE_ABS_ | SPURIOUS_LINE_aBS_
60 d t -60 of t
F0n |
00 dBm a0 cem
-100 dBm -100 df
-110 dbm -110 df
-120 dbm -120
Start 30.0 MHz 26000 pts Stop 12.5 GHz Start 30.0 MHz 26000 pts Stop 12.5 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Frequency | Powerabs | aLimit Rangelow | Rangeup | REW | Frequency |  Powerabs | aLimit
30.000 MHz 1.000 GHz 100,000 kHz 551.80250 MH2 -79.31 dBm -25.31 dB 30.000 MHz 1.000 GHz 100,000 kHz 878.50750 MHz -80.11 dém -26.11 dB
1.000 GHz 12,500 GHz 1.000 MHz 6.93903 GHz 74 dBm -17.74 dB 1.000 GHz 12,500 GHz 1.000 MHz 6.91028 GHz -64.39 dBm -17.33 dB
] Measuring... || (¥ s y ] Measuring... [0 0 e ey y
aize

Spectrum

Ref Lewel -30.00 d8m  Offset 11

10 dB Mode Sweep

@1 View

Limit
Line

heck

BPURIOUS_LINE_ABS,

PARS
PABS

40 dBm

50 dBm

[ =PURIOUS_LINE_4BS

40 dem—}

<70 dBm

-30

-a0 df

-100 dém

-110 démn

-120 B

Start 30.0 MHz

26000 pts

Stop 12.5 GHz

Spurious Emissions

Rangelow | RangeUp

| RBW | Frequency |

Power Abs

imit

1.000 GHz
12,500 GHz

30.000 MHz
1.000 GHz

941 55750 MHz
6,99447 GHz

100.000 kHz
1.000 MHz

-80.00 dBm
-65.45 dBm

| Measuring...

-26.00 db
-18.45 db

01022022
00521

Top Channel
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Secondary Radiated Emissions Strength (continued)

Results: 3DH5 / Bottom Channel

FreRc;l;elzcy Frequency Peak Level Peak Level Limit Margin Result
g (MHz) (dBm) (nW) (W) (W)
(MHz)
30-1000 749.983 -79.1 0.012 4.0 3.988 Complied
1000-12500 6681.720 -65.0 0.316 20.0 19.684 Complied
Results: 3DH5 / Middle Channel
FreRc;l;elzcy Frequency Peak Level Peak Level Limit Margin Result
g (MHz) (dBm) (nW) (W) (W)
(MHz)
30-1000 761.623 -79.8 0.010 4.0 3.990 Complied
1000-12500 6678.840 -65.3 0.295 20.0 19.705 Complied
Results: 3DH5 / Top Channel
FreRc;l;elzcy Frequency Peak Level Peak Level Limit Margin Result
g (MHz) (dBm) (nW) (W) (W)
(MHz)
30-1000 777.628 -79.7 0.011 4.0 3.989 Complied
1000-12500 6942.860 -65.1 0.309 20.0 19.691 Complied
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Secondary Radiated Emissions Strength (continued)

Spectrum ] ? Spectrum ] ?
Ref Level -30.00 dem __ Offset 11.10 dB Mode Sweep Ref Level -30.00 dem __ Offset 11.10 dB Mode Sweep
@1 view @1 view
Limit ¢heck PARS Limit ¢heck PAES
Line _EPURIOUS_LINE_ABS PABS Line _EPURIOUS_LINE_ABS PABS
40 cBm 40 dBm
50 0B 50 B
| SPURIOUS_LINE_4BS_ | SPURIOUS_LINE_4BS_
60 dBm -60 cEm

<70 cBm

=70 dBm—f

-90 dBm -90 dBm
-100 den -100 B
-110 den -110 dem
-120 dern -120
Start 30.0 MHz 26000 pts Stop 12.5 GHz Start 30.0 MHz 26000 pts Stop 12.5 GHz
Spurious Emissions Spurious Emissions
Range Low Range Up REW Frequency Power Abs | Alimit Rangelow | Rangelp | REW | Frequency | Powerabs | Alimit
20.000 HHz 1,000 GHz 100,000 kHz 749.92250 MHz ~73.08 dBm -25.02 dB 20.000 MHz 1.000 GHz 100.000 kHz 76162250 MHz ~73.76 dBm 25,72 dB
1,000 GHz 12,500 GHz 1.000 MHz 6.58172 GHz -64.96 dBm -17.95 db 1.000 GHz 12,500 GHz 1.000 MHz 657834 GHz -65.28 dBm -18.22 dB
| Measuring...  @UARARALD Wl i | Measuring... CRNRASAND Wk it
L35o1s S PELY
ater | FER ate: | FFR PELH
Spectrum ] ng:l
Ref Level -30.00 dem  Offset 11.10dB Mode Sweep
@01 view
Limit ¢hack PARS
Line _FPURIOUS_LINE_ABS PABS
40 dBm
50 o
[ SPURIOUS.|
50 df

-100 dbm
-110 dBm
~120 dern
Start 30.0 MHz 26000 pts Stop 12.5 GHz
Spurious Emissions
Rangelow | Rangelp | REW | Frequency | Powerabs | aLimit
30.000 MHz 1,000 GHz 100,000 kHz T77.62750 MHz -T2.67 dbm -256.67 db
1.000 GHz 12,500 GHz 1.000 MHz 6.94286 GHz2 -65.14 dbm -18.14 db
—
] Measuring...  (EEUNARNED i it y
350103
ate: 1.FRR

Top Channel
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5.2.6 Dwell Time and Duty Cycle
Test Summary:

Test Engineer: Raghavendra Katti Test Dates: 22 September 2021 &
23 September 2021

Test Sample Serial Number: 0000011031015231

Reference: Ordinance Regulating Radio Equipment - Article 49-20

Test Method: Clause Notice 88 Annex 43 — Test Methods for Radio Equipment
listed in Article 2, paragraph 1, ltem (19), Section 12

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 5110 53
Note(s):
1. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable.

2. The signal analyser was set up as follows: the resolution bandwidth was set to 1 MHz and video

bandwidth of 3 MHz. A peak detector was used. The EUT was set to transmit in a hopping frequency
mode with zero span.

3. Dwell Time was measured using a signal analyser in the time domain and calculated by using the
following calculation:

Dwell Time = (0.4*Spreading BW [MHz] * On Time / Symbol Rate [Mbps]) / (Period * Hopping
Number)

Test Setup Diagram:

Signal
Analyser

EUT Attenuator
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Dwell Time and Duty Cycle (continued)
Results: DH5

On time Period Duty Cycle
(ms) (ms) (%)

2.870 3.739 76.8

Spreading | Transmission

Bandwidth Rate Numberof | o o) Time | Limit Margin

Result
(MHz) (Mbps) Hops (s) (s)

70.854 1 79 0.275 0.4 0.125 Complied

m
Spectrum ] A

Ref Level 10.00 dem  Offset 11.60 dB @ RBW 1 MHz
jo Att 20dB @ SWT 30 ms @ VBW 3 MHz
SGL

@ 1Pk Wiew

MI[1] -6.52 dBm|
- 7.6522 ms|
I D2 D3 D2[1] -0.08 dB|
TP 5695 TS|

-20 dem

-30 dem

-40 dEm

-50 dem

-60 dBm

=70 oy

-80 db

CF 2,441 GHz 691 pts
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 7.6522 ms -6.52 dem
p2| M1 1 2,8696 ms -0.08 dB
D3| w1 1 3.7391 ms -0.03 dB

j ) ]

3.0ms/

13551588

Date: 22.5EP.2021 15:03:13
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Dwell Time and Duty Cycle (continued)

Results: 3DH5
On time Period Duty Cycle
(ms) (ms) (%)
2.870 3.739 76.8
Spreading | Transmission L .
. Number of . Limit Margin
Bandwidth Rate Hobs Dwell Time (s) (SS)’ Result
(MHz) (Mbps) P
70.854 3 79 0.092 0.4 0.308 Complied
Spectrum ] [%]
Ref Level 10,00 dém  Offset 11.60 dB @ RBW 1MHz
|o Att 2008 @ SWT 30ms @ VBW 3 MHz
SGL
@ 1Pk Yiew
M1[1] -5.93 dBm|
od o — 5.2174 ms|
10 T TR ) WZ.iﬁDﬁ ms]
=40
-0
-40 L
-60 d
=70 dB
-80 dp
CF 2.441 GHz 691 pts 3.0ms/
Marker
Type | Ref | Tre X-value Y-value | Function | Function Result |
M1 1 5.2174 ms -5.93 dBm
p2| M1 1 2.80896 ms 1.81d8
03| M1 1 3.7391 ms 0,01 de
j ] (]
13551588
Date: 23.SEP.2021 16:03:36
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5.2.7 Interference Prevention Function

Test Summary:

Test Engineer:

Raghavendra Katti

Test Date: 30 September 2021

Test Sample Serial Number:

0000011031015231

Reference:

Ordinance Regulating Radio Equipment - Article 9-4

Test Method:

Clause Notice 88 Annex 43 — Test Methods for Radio Equipment
listed in Article 2, paragraph 1, Item (19), Section 11

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

53

Note(s):

1. The EUT was configured for normal operation and connected to a companion device.

2. The EUT has the function to transmit the identification code automatically. The identification code was
verified via the companion device.

3. The EUT possesses function to receive identification code automatically. The identification code
transmitted by the companion device was identified. The EUT stopped transmitting when the ID code

was different.

Test Setup Diagram:

EUT Attenuator Compa.mion
Device
Results:
Function Result
Transmit Identification Code Complied
Receive ldentification Code Complied
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6 Calibration and Uncertainty

Measuring Instrument Calibration

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.

Measurement Uncertainty & Decision Rule

Overview

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in
the results. Consequently the result of a measurement is only an approximation to the value measured
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with
reference values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement
results.

Decision Rule

The decision rule applied is based upon the accuracy method criteria. The measurement uncertainty is
met and the result is considered in conformance with the requirement criteria if the observed value is
within the prescribed limit.

Measurement Uncertainty

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an
appropriate coverage factor such that a confidence level of approximately 95% is maintained. For the
purposes of this document “approximately” is interpreted as meaning “effectively” or “for most practical
purposes”.

Measurement Type Confidence Calculated
Level (%) Uncertainty
Frequency Tolerance 95% 11.62 ppm
Occupied Bandwidth and Spreading Bandwidth 95% +3.92 %
Unwanted Emission Strength 95% 12.62 dB
Output Power, Power Tolerance and EIRP 95% +1.13 dB
Secondary Radiated Emission Strength 95% 12.62 dB
Dwell Time and Duty Cycle 95% 11.14 %

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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7 Report Revision History

Version Revision Details
Number Page No(s) | Clause | Details
1.0 - - Initial Version
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Appendix 1. Photographs of Test Setup

--- END OF REPORT ---
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