TEST REPORT

Test Report No. : UL-RPT-RP82770JD10A V2.0

Manufacturer . Amedo Smart Tracking Solutions GmbH
Product Name: . Amedo medical UHF Reader
FCCID : 0O8M100890-001
Test Standard(s) :  FCC Parts 15.107, 15.109, 15.207, 15.209 & 15.247
1. This test report shall not be reproduced in full or partial, without the written approval of UL VS 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 2.0 supersedes all previous versions.

Date of Issue: 13 March 2014

Checked by: / g

lan Watch

Senior Engineer, Radio Laboratory

Issued by : / E
pp |

John Newell
Group Quality Manager,
UL VSLTD

This laboratory is accredited by UKAS.
The tests reported herein have been
performed in accordance with its’ terms
of accreditation.

ULVSLTD

Pavilion A, Ashwood Park, Ashwood Way, Basingstoke, Hampshire, RG23 8BG, UK
Telephone: +44 (0)1256 312000
Facsimile: +44 (0)1256 312001



TEST REPORT SERIAL NO: UL-RPT-RP82770JD10A V2.0

VERSION 2.0 ISSUE DATE: 13 MARCH 2014

This page has been left intentionally blank.

Page 2 of 37 UL VS LTD



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP82770JD10A V2.0

ISSUE DATE: 13 MARCH 2014

Table of Contents

1. Customer Information

2. SUMMATY OF TOSHING . uut i iiiieie it es ettt e e e e et et aa e e e e e e te et aeaaea st e eeeeaesssas s aaeeeaeeeesssnnnnns

2.1. General Information

2.2. Summary of Test Results
2.3. Methods and Procedures
2.4. Deviations from the Test Specification

3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)
3.2. Description of EUT
3.3. Modifications Incorporated in the EUT

3.4. Additional Information Related to Testing
3.5. Support Equipment

4. Operation and Monitoring of the EUT during TeSti NG ....oooveiiiiiiiieic i e
4.1. Operating Modes
4.2. Configuration and Peripherals

5. Measurements, Examinations and Derived ReSUItS. ..o,
5.1. General Comments

5.2. Test Results

5.2.1. Receiver/ldle AC Conducted Spurious Emissions
5.2.2. Receiver/ldle Mode Radiated Spurious Emissions
5.2.3. Transmitter AC Conducted Spurious Emissions

5.2.4. Transmitter 20 dB Bandwidth

5.2.5. Transmitter Carrier Frequency Separation

5.2.6. Transmitter Number of Hopping Frequencies and Average Time of
Occupancy

5.2.7. Transmitter Maximum Peak Output Power

5.2.8. Transmitter Radiated Emissions

5.2.9. Transmitter Radiated Emissions

5.2.10. Transmitter Band Edge Radiated Emissions

6. Measurement Uncertainty
Appendix 1. Test Equipment Used

Report Revision History

OO U101

000~~~

UL VS LTD

Page 3 of 37



TEST REPORT SERIAL NO: UL-RPT-RP82770JD10A V2.0

VERSION 2.0 ISSUE DATE: 13 MARCH 2014

1. Customer Information

Company Name: Amedo Smart Tracking Solutions GmbH
Address: Universitatssr. 142,

44799 Bochum,

Germany
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2. Summary of Testing

2.1. General Information

Specification Reference: 47CFR15.247

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference: 47CFR15.107 and 47CFR15.109

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart B (Unintentional Radiators) - Sections 15.107 and 15.109

Specification Reference: 47CFR15.207 and 47CFR15.209

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209
Site Registration: FCC: 209735
Location of Testing: UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom
Test Dates: 30 January 2012 to 25 May 2012
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2.2. Summary of Test Results

I(:4(;(C::FRF§3)ference Measurement Result
Part 15.107(a) Receiver/ldle Mode AC Conducted Emissions )
Part 15.109 Receiver/ldle Mode Radiated Spurious Emissions )
Part 15.207 Transmitter AC Conducted Emissions )
Part 15.247(a)(1)(i) | Transmitter 20 dB Bandwidth @9
Part 15.247(a)(1) Transmitter Carrier Frequency Separation @9
Part 15.247(a)(1)(i) '(I;rslcnus[girt]tce; Number of Hopping Frequencies and Average Time of @
Part 15.247(b)(2) Transmitter Maximum Peak Output Power 9
Egggg(;;l @y Transmitter Radiated Emissions )
Part 15.247(d) Transmitter Band Edge Radiated Emissions )
Key to Results

J = Complied 0 = Did not comply

2.3. Methods and Procedures

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise

Emissions from Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

2.4. 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.

Page 6 of 37 UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP82770JD10A V2.0

ISSUE DATE: 13 MARCH 2014

3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name:

Amedo

Model Name or Number:

Amedo medical UHF Reader

Serial Number:

000780

Hardware Version Number:

100890-001/000

Software Version Number:

100890-001/000

FCC ID:

0O8M100890-001

Description: PoE Power Supply
Brand Name: Digitus

Model Name or Number: PSE 151

Serial Number: Not stated

3.2. Description of EUT

The equipment under test was a UHF RFID reader intended for use in a medical environment. The
manufacturer confirmed that the build status of the EUT used in testing is representative of the latest product

build standard at the date of this test report.

3.3. Maodifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

UL VS LTD
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3.4. Additional Information Related to Testing

Tested Technology:

Frequency hopping system operating in the ISM band with a 20
dB bandwidth of less than 250 kHz and hopping on at least 50
frequencies

Power Supply Requirement:

Nominal 48 VDC (PoE)

Type of Unit: Transceiver
Channel Spacing: 500 kHz
Modulation: DSB-ASK
Maximum Conducted Output Power: 22.2 dBm

Transmit Frequency Range:

902 MHz to 928 MHz

Transmit Channels Tested:

Channel ID Channel Frequency

(MHz)

Bottom 902.75
Middle 914.75
Top 927.25

Receive Frequency Range:

902 MHz to 928 MHz

Receive Channels Tested:

Channel ID Channel Frequency

(MHz)

Bottom 902.75
Middle 914.75
Top 927.25

3.5. Support Equipment

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

Description: Laptop PC
Brand Name: Dell
Model Name or Number: D610

Serial Number:

Asset Number 00229

Page 8 of 37
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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):
* Receivel/idle Mode

e Continuously transmitting at maximum power on the bottom, middle, top channels or hopping mode
using all 50 channels as required.

4.2. Configuration and Peripherals

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

e« The EUT was set into a transmit or receive mode, by using a bespoke software supplied by the
client.

e« The EUT was connected to data/power supply port of a POE (Power Over Ethernet) power supply,
via an Ethernet cable. The data port of the POE was then connected to a support laptop via an
Ethernet cable.

e Using the bespoke software, a transmitter attenuation setting of 8 was used for all testing.

e AC conducted emissions tests were performed with the EUT connected to the PSE 151 PoE power
supply which was, in turn, connected to 120 VAC 60 Hz single phase via a LISN.
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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. Receiver/ldle AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 17 April 2012
Test Sample Serial No: 000780
FCC Part: 15.107(a)

Test Method Used:

As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (C): 21

Relative Humidity (%): 30

Results: Live - Quasi Peak
Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuv) (dB)

0.150000 Live 46.3 66.0 19.7 Complied
0.199500 Live 43.9 63.6 19.7 Complied
0.343500 Live 36.9 59.1 22.2 Complied
0.928500 Live 31.9 56.0 24.1 Complied
1.743000 Live 31.8 56.0 24.2 Complied
3.057000 Live 35.9 56.0 20.1 Complied

Results: Live - Average
Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuv) (dB)

0.204000 Live 36.6 534 16.8 Complied
0.343500 Live 35.8 49.1 13.3 Complied
3.043500 Live 26.1 46.0 19.9 Complied
11.998500 Live 25.8 50.0 24.2 Complied
24.000000 Live 22.1 50.0 27.9 Complied
29.490000 Live 28.0 50.0 22.0 Complied
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Receiver/ldle Mode AC Conducted Spurious Emissions

(continued)

Results: Neutral - Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBpv) (dBuv) (dB)
0.154500 Neutral 44.2 65.8 21.6 Complied
0.334500 Neutral 39.1 59.3 20.2 Complied
0.793500 Neutral 30.7 56.0 25.3 Complied
0.865500 Neutral 33.4 56.0 22.6 Complied
1.167000 Neutral 29.6 56.0 26.4 Complied
1.270500 Neutral 30.5 56.0 25.5 Complied
1.990500 Neutral 32.3 56.0 23.7 Complied
3.048000 Neutral 36.1 56.0 19.9 Complied
Results: Neutral - Average
Frequency Line Level Limit Margin Result
(MHz) (dBpv) (dBuv) (dB)
0.204000 Neutral 37.7 53.4 15.7 Complied
0.348000 Neutral 32.6 49.0 16.4 Complied
25.705500 Neutral 22.2 50.0 27.8 Complied
25.912500 Neutral 25.2 50.0 24.8 Complied
26.448000 Neutral 21.8 50.0 28.2 Complied
26.569500 Neutral 21.7 50.0 28.3 Complied
26.569500 Neutral 21.8 50.0 28.2 Complied
27.190500 Neutral 21.4 50.0 28.6 Complied
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Receiver/ldle Mode AC Conducted Spurious Emissions (continued)

FCC Part 15 Class B Voltage with 2-Line-LISN Live FCC Part 15 Class B Voltage with 2-Line-LISN Neutral
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5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 01 February 2012
Test Sample Serial No: 000780
FCC Part: 15.109

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.5
referencing ANSI C63.4

Frequency Range:

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (C): 21

Relative Humidity (%): 23

Results: Quasi-Peak

Frequency Antenna Level Limit Margin Result

(MHz) Polarity (dBpuVv/m) (dB uVv/m) (dB)
33.056 Vertical 30.2 40.0 9.8 Complied
47.808 Vertical 37.7 40.0 2.3 Complied
86.685 Vertical 33.2 40.0 6.8 Complied
110.098 Vertical 39.7 43.5 3.8 Complied
124.091 Vertical 36.7 43.5 6.8 Complied
194.138 Vertical 32.1 43.5 11.4 Complied
250.010 Horizontal 35.7 46.0 10.3 Complied
267.996 Horizontal 31.2 46.0 14.8 Complied
624.988 Horizontal 33.9 46.0 12.1 Complied
816.867 Vertical 24.2 46.0 21.8 Complied

Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna

factor and cable loss.

2. All other emissions shown on the pre-scan plot were investigated and found to be ambient or >20 dB
below the applicable limit or below the measurement system noise floor.

3. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

Page 14 of 37
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Receiver/ldle Mode Radiated Spurious Emissions (con tinued)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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Receiver/ldle Mode Radiated Spurious Emissions (con tinued)

Test Summary:

Test Engineer: Nick Steele Test Date: 31 January 2012
Test Sample Serial No: 000780

FCC Part: 15.109

Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.6

referencing ANSI C63.4

Frequency Range: 1 GHzto 5 GHz

Environmental Conditions:

Temperature (T): 22

Relative Humidity (%): 21

Results:

Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBuV/m) (dB uVv/m) (dB)

3963.928 Horizontal 46.8 54.0 7.2 Complied

Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

2. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number KO0O1) at a distance of 3 metres. The EUT was placed at a
height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.

3. 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 as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.
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Receiver/ldle Mode Radiated Spurious Emissions (con

tinued)

Start 1 GHz

Marker 1 [T1] RBW 1 Mz RF ALt 0 dB ﬁ/ Marker 1 [T1] RBW 1 Mz RF ALt 0 dB
Ref Lvl 46.81 dBYV VBW 3 Mz 6’ Ref Lvl 40.42 dBYV VBW 3 Mz
80 dByV 3.96392786 GHz SW 7.5 s Uni t dByV 80 dBYV 4.89178357 GHz SwWr 5 s Uni t dByYV
60| 60
DL 54 [dByV DL 54 [dByV

50

40

20

Start 4 GHz

300 MHz/ Stop 4 Gz 100 MHz/ Stop 5 Gz
Title: 82770 Titl e: 82770
[Comment  A: RADI ATED SPURI QUS EM SSI ONS TX MODE TOP CHANNEL [Comment  A: RADI ATED SPURI QUS EM SSI ONS TX MODE TOP CHANNEL
Dat e 31.JAN. 2012 20: 32: 37 Dat e 31.JAN. 2012 20:13:20
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5.2.3. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 19 April 2012
Test Sample Serial No: 000780

FCC Part: 15.207

Test Method Used: As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (T): 22

Relative Humidity (%): 30

Results: Live - Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBuV) (dBpVv) (dB)

0.199500 Live 46.4 63.6 17.2 Complied
0.388500 Live 40.8 58.1 17.3 Complied
0.663000 Live 37.9 56.0 18.1 Complied
1.239000 Live 37.8 56.0 18.2 Complied
1.248000 Live 38.1 56.0 17.9 Complied
1.531500 Live 40.6 56.0 15.4 Complied
2.908500 Live 42.8 56.0 13.2 Complied
3.637500 Live 37.3 56.0 18.7 Complied
18.244500 Live 40.6 60.0 194 Complied
26.610000 Live 40.8 60.0 19.2 Complied

Results: Live - Average

Frequency Line Level Limit Margin Result
(MHz) (dBpv) (dBuv) (dB)

0.204000 Live 40.3 53.4 13.2 Complied
0.667500 Live 31.9 46.0 141 Complied
0.748500 Live 32.2 46.0 13.8 Complied
2.125500 Live 31.9 46.0 141 Complied
2.931000 Live 334 46.0 12.6 Complied
18.244500 Live 37.0 50.0 13.0 Complied
23.127000 Live 37.8 50.0 12.2 Complied
24.351000 Live 35.6 50.0 14.4 Complied
26.488500 Live 37.0 50.0 13.0 Complied
26.610000 Live 37.8 50.0 12.2 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)

Results: Neutral - Quasi Peak
Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuv) (dB)

0.199500 Neutral 48.0 63.6 15.6 Complied
0.267000 Neutral 42.8 61.2 18.4 Complied
0.375000 Neutral 41.2 58.4 17.2 Complied
0.667500 Neutral 38.7 56.0 17.3 Complied
1.194000 Neutral 41.4 56.0 14.6 Complied
2.058000 Neutral 40.7 56.0 15.3 Complied
2.922000 Neutral 43.2 56.0 12.8 Complied
3.628500 Neutral 37.1 56.0 18.9 Complied
26.488500 Neutral 40.3 60.0 19.7 Complied
26.610000 Neutral 40.9 60.0 19.1 Complied

Results: Neutral - Average
Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBpv) (dB)

0.204000 Neutral 41.1 53.4 12.3 Complied
0.379500 Neutral 38.6 48.3 9.7 Complied
1.041000 Neutral 32.0 46.0 14.0 Complied
1.662000 Neutral 31.8 46.0 14.2 Complied
2.922000 Neutral 33.7 46.0 12.3 Complied
18.244500 Neutral 36.7 50.0 13.3 Complied
23.127000 Neutral 37.2 50.0 12.8 Complied
26.488500 Neutral 36.9 50.0 13.1 Complied
26.547000 Neutral 36.8 50.0 13.2 Complied
26.610000 Neutral 37.8 50.0 12.2 Complied
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Transmitter AC Conducted Spurious Emissions (contin

ued)

Level in dBV

FCC Part 15 Class B Voltage with 2-Line-LISN Live

651
ok FcclF Jage on Main:

150k 300 400500 800 1M M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

Level in a8V

65T
60T

FCC Part 15 Class B Voltage with 2-Line-LISN Neutral

300 400500 800 1M 2M  3M 4M SM 6 8 10M 20M 30
Frequency in Hz

Live
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5.2.4. Transmitter 20 dB Bandwidth

Test Summary:

Test Engineer: Nick Steele Test Date: 24 May 2012
Test Sample Serial No: 000780
FCC Part: 15.247(a)(1)(i)
Test Method Used: As detailed in ANSI C63.10 Section 6.9.1
Environmental Conditions:
Temperature (T): 27
Relative Humidity (%): 53
Results:
Channel 20 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 91.182 <500 408.818 Complied
Middle 91.182 <500 408.818 Complied
Top 90.180 <500 409.820 Complied
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Transmitter 20 dB Bandwidth (continued)
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D2 [71.2 dBNV

GOMM

100

Delta 1 [T1] RBW 5 kHz RF ALt 20 dB Delta 1 [T1] RBW 5 kHz RF ALt 20 dB
Ref Lvl 0.32 dB VBW 20 kHz Ref Lvl 1.34 dB VBW 20 kHz
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5.2.5. Transmitter Carrier Frequency Separation

Test Summary:

Test Engineer: Nick Steele Test Date: 17 April 2012
Test Sample Serial No: 000780
FCC Part: 15.247(a)(1)
Test Method Used: As detailed in ANSI C63.10 Section 7.7.2
Environmental Conditions:
Temperature (T): 21
Relative Humidity (%): 19
Results:
Carrier Frequency Limit* Margin Result
Separation (kHz) (kHz) (kHz)
501.002 91.182 409.820 Complied
Note(s):

1. *The limit is a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
The 20dB bandwidth figure was used as it was the greater.
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5.2.6. Transmitter Number of Hopping Frequencies and Aver

age Time of Occupancy

Test Summary:

Test Engineer:

Nick Steele

Test Date:

24 May 2012

Test Sample Serial No:

000780

FCC Part:

15.247(a)(1)(i)

Test Method Used:

As detailed in ANSI C63.10 Sections 7.7.3 and 7.7.4

Environmental Conditions:

Temperature (C):

27

Relative Humidity (%):

53

Results: Number of Hopping Freguencies:

Number of Hops Limit (Hops) Note Result
50 =50 1 Complied
Results: Average Time of Occupancy:
Emision, 5?“82??3333 L Mergin Note Resul
376.954 0.361 0.4 0.039 2 Complied
Note(s):

1. For a hopping channel 20 dB bandwidth of less than 250 kHz.

2. *In a 20 second period.

3. The EUT was set to transmit in a hopping mode, using all 50 channels.

Limit:

If the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period.
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Transmitter Time of Occupancy (continued)

Delta 1 [T1] RBW 5 kHz  RF Att 10 dB Delta 1 [T1] RBW 1 MEz  RF At 20 dB
Ref Lvl 0.95 dB VBW 5 kHz Ref Lvl -0.25 dB VBW 1 M
90 dBWV 360. 721443 s swr 20 s Uni t dBwv 110 dBWV 376. 753507 ms swr 1s Uni t dBwv
90, 110
80 100
7 9
1
60, 1 80|
Yy
5 7
40 60
30 50
WUy b s A A il ]
20 40
gl JAL U TSN TN TR [ERUORS| XWX\ PRY INT RSOV W PYY
1 b WhiicH
0 20
-10 10
Center 915 Mz 2 s/ Center 915 Mz 100 ms/
Title: 82770 Title: 82770
Dat e 24. MAY. 2012 22: 46: 16 Dat e 24. MAY. 2012 22: 53: 00

TX on time in 20 sec period*

Delta 1 [T1] RBW 300 kHz RF ALt 20 dB
Ref Lvl 0.00 dB VBW 500 kHz

110 dByV 0. 00000000 Hz swr 5 s Uni t dByVv
110

o (OO O

TX on period

20
mS(arl 902 MHz 2.6 MHz/ Stop 928 Mz
Title: 82770
Dat e 24. MAY. 2012 23: 00: 04
Number Of Hopping Channels
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5.2.7. Transmitter Maximum Peak Output Power

Test Summary:

Test Engineer:

Nick Steele

Test Date:

30 January 2012

Test Sample Serial No:

000780

FCC Part:

15.247(b)(2)

Test Method Used:

As detailed in ANSI C63.10 Section 6.10.1 and Sections 6.3 and 6.6
referencing ANSI C63.4 (see note below)

Environmental Conditions:

Temperature (T): 22
Relative Humidity (%): 21
Results:
Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 22.2 30.0 7.8 Complied
Middle 21.7 30.0 8.3 Complied
Top 21.0 30.0 9.0 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power Antenna (dBm) EIRP Limit (dB)
(dBm) Gain (dBm)
(dBi)
Bottom 22.2 9.0 31.2 36.0 4.8 Complied
Middle 21.7 9.0 30.7 36.0 5.3 Complied
Top 21.0 9.0 30.0 36.0 6.0 Complied
Notegs!:

1. Tests were performed using a combination of the conducted test method described in ANSI C63.10
Section 6.10.1 and the test methods for radiated emissions measurements described in Sections 6.3 and
6.6. The reason for this being that the measurements were performed radiated as the EUT has an
integral antenna and does have not an external antenna port. The EIRP was measured and the
conducted power calculated by subtracting the antenna gain.

Page 26 of 37 UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP82770JD10A V2.0

ISSUE DATE: 13 MARCH 2014

Transmitter Maximum Peak Output Power (continued)

Marker 1 [T1] RBW 200 Ktz  RF ALt 20 dB 2 Marker 1 [T1] RBW 200 kHz  RF ALt 20 dB
Ref Ll 31.16 dBm  VBW 200 kHz & ret Lui 30.67 dBm  VBW 200 kHz
40 dBm 902.77705411 Mz SWF 5 s Uni t dBr 40 dBm 914.75701403 Mz SWE 5 s Uni t dBr
36.5 HB Off set 36.5 HB Offset
1 b
P
20 20
10, 10
o] W]
o o
- 20| - 20|
Center 902.75 Mz 100 kHz/ Span 1 M Center 914.75 Mz 100 kHe/ Span 1 M
Title: 82770 Title: 82770
comment A: TRANSM TTER RADI ATED PEAK OUTPUT PONER comment A: TRANSM TTER RADI ATED PEAK OUTPUT PONER
Dat e 30. JAN. 2012 20: 32: 17 Dat e 30. JAN. 2012 20: 38: 13
Marker 1 [T1] RBW 200 kHz  RF ALt 20 dB
Ref Ll 30.04 dBm  VBW 200 kHz
40 dBm 927.26302605 Mz SWF 5 ms Uni t dBr
36.5 fiB Of f bt
1
L 3
0
- 40|
60
Center 927.25 Mz 100 KHz/ Span 1 M
Title: 82770
comment A: TRANSM TTER RADI ATED PEAK OUTPUT PONER
Dat e 30. JAN. 2012 20: 46: 26
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5.2.8. Transmitter Radiated Emissions

Test Summary:

Test Engineer:

Nick Steele

Test Date:

01 February 2012

Test Sample Serial No:

000780

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.5

referencing ANSI C63.4

Frequency Range

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (T): 21
Relative Humidity (%): 23
Results: Quasi-Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpVv/m) (dB)
125.121 Vertical 25.9 43.5 17.6 Complied
Note(s):
1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna

factor and cable loss

2. The emission shown at 928 MHz on the 30 MHz to 1 GHz plot is the EUT fundamental.

3. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the top channel
only.

4. All other emissions shown on the pre-scan plot were investigated and found to be ambient or >20 dB
below the applicable limit or below the measurement system noise floor.

5. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) at a

distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.
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Transmitter Radiated Emissions (continued)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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5.2.9. Transmitter Radiated Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 25 May 2012
Test Sample Serial No: 000780
FCC Part: 15.247(d) & 15.209(a)
Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.6
referencing ANSI C63.4
Frequency Range 1 GHz to 12.75 GHz

Environmental Conditions:

Temperature (T): 27

Relative Humidity (%): 54

Results:

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dB uv/m) (dB)

3997.996 Vertical 44.1 54.0 9.9 Complied

Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss

2. 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 as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.

3. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number K0002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number K0001) at a distance of 3 metres. The EUT was placed at a
height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 1 M RF Att 10 dB Marker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl 42.47 dByV VBW 3 Mz S Ref Lvl 44.11 dByV VBW 3 Mz
80 dByV 2.65931864 GHz sSwr 5 ns Uni t dByvV 80 dByV 3.99799599 GHz sSwr 5 ns Uni t dByvV
3.9 dp Ofsef 0.8 db Offsef
60 60)
D1 54 |[dByV D1 54 |[dByV
50 50

20 20
Start 1 G 200 MHz/ Stop 3 Gz Start 3 G 100 MHz/ Stop 4 Gz
Title: 82770 Title: 82770
[Conment A: RADI ATED SPURI OUS EM SSI ONS TX MODE TOP CHANNEL [Conment A: RADI ATED SPURI OUS EM SSI ONS TX MODE TOP CHANNEL
Dat e 25. MAY. 2012 02: 58: 40 Dat e 25. MAY. 2012 03: 03: 12
Marker 1 [T1] RBW 1 Mz RF At t 0 dB Marker 1 [T1] RBW 1 Mz RF Att 0 dB
Ref Lvl 41.55 dByV vBW 3 Mz Ref Lvl 34.01 dByV vBW 3 Mz
80 dByV 5.90380762 GHz swr 5 ms Uni t dByVv 80 dByV 7.64328657 Gz SWr 11.5 ns Uni t dByVv
8 8
0.5 dp Ofsef 0.7 dp O'fsef
7 7
D1 54 ([dBy (D1 54 |[dBY
1
A0 A ALAR G A i TPl e A 40

0 0
ol - 20!
Start 4 GHz 200 MHz/ Stop 6 Gz Start 6 GHz 200 MHz/ Stop 8 Gz
ITitle: 82770 ITitle: 82770
[Comment A: RADI ATED SPURI QUS EM SSI ONS TX MODE TOP CHANNEL [Comment A: RADI ATED SPURI QUS EM SSI ONS TX MODE TOP CHANNEL
Dat e 25. MAY. 2012 02: 00: 09 Dat e 25. MAY. 2012 02: 18: 49

UL VS LTD Page 31 of 37



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP82770JD10A V2.0

ISSUE DATE: 13 MARCH 2014

Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 1 M RF Att 0 dB
Ref Lvl 39.89 dByV VBW 3 Mz
80 dByV 11. 85521042 GHz sSwr 27 s Uni t dByV
0.8 dp O fsef
60
D1 54 [dBy’
1
v
AR AP A A g RS Jon A )
N Y s Rl
20
Start 8 Gz 475 MHz/ Stop 12.75 Gz
Title: 82770
[Conment A: RADI ATED SPURI OUS EM SSI ONS TX MODE TOP CHANNEL
Dat e 25. MAY. 2012 02: 35: 26
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5.2.10. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 30 January 2012
Test Sample Serial No: 000780
FCC Part: 15.247(d)
Test Method Used: As detailed in ANSI C63.10 Section 6.9.2
Environmental Conditions:
Temperature (C): 22
Relative Humidity (%): 22
Results: Static Mode
Frequency Peak Level -20 dBc Limit Margin Result
(MHz) (dBuV/m) (dBuv/m) (dB)
902 86.9 106.9 20.0 Complied
928 90.7 105.2 14.5 Complied
Results: Hopping Mode
Frequency Peak Level -20 dBc Limit Margin Result
(MHz) (dBuVv/m) (dBuv/m) (dB)
902 89.1 106.3 17.2 Complied
928 90.5 105.2 14.7 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna

factor and cable loss.
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Transmitter Band Edge Radiated Emissions (continued

)

D2 |106.9 dByV.

[ PRI APt [P AL VIR TP “‘/\MM_ML'//

: /N
AR

AL

30l

Center 902 Mz

200 kHz/ Span 2 Mz
ITitle: 82770
[Comment A TRANSM TTER RADI ATAED BAND EDGE EM SSI ONS
Dat e 30. JAN. 2012 19: 06: 52

Marker 1 [T1] RBW 100 kHz  RF ALt 10 dB Marker 1 [T1] RBW 100 kHz  RF ALt 10 dB
@ Ref Ll 89.87 dBY  VBW 300 kHz @ Ref Ll 90.72 dBYV  VBW 300 kHz
130 dBYV 902.00000000 Mz SWF 5 ms Uni t dBwv 130 dBYV 928.00000000 Mz SWF 5 ms Uni t dBwv
131 . 131
|01 124 9 dBwvat B O fsbt

36.5

Dl 12! dByV
120
1

D2 105 2¥3yv

90

\WMW et rr ot e A A M A ]

50

301

AL

Cent

ITitle:

Dat e

[Comment A TRANSM TTER RADI ATAED BAND EDGE EM SSI ONS

er 928 Miz 200 kHz/ Span 2 Mz

82770

30. JAN. 2012 19: 26: 45

Lower Band Edge / Bottom Channel /
Static

Upper Band Edge / Top Channel /
Static

Marker 1 [T1] RBW 100 kHz RF ALt 10 dB

: AEVARYA'

T AVAYA

YRR

AL

30l

Center 902 Miz

400 kHz/ Span 4 Mz
Title: 82770
[Comment A TRANSM TTER RADI ATAED BAND EDGE EM SSI ONS
Dat e 30. JAN. 2012 19: 19: 05

é/ Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 88.53 dByV VBW 300 kHz " Ref Lvl 90.52 dByV VBW 300 kHz
130 dBwV 902. 00000000 MHz swr 5 s Uni t dByV 130 dBwV 928. 00000000 MHz swr 5 s Uni t dByV
1 1
25 153 TeEt 36.5 IB Of fset
OF° 124'3 dEWVP Lo 89

100

p2\|10p. 2 dB! / \
\m A, " IRIITY

50

301

AL

ITitle:

Dat e

Center 928 Miz

[Comment A TRANSM TTER RADI ATAED BAND EDGE EM SSI ONS

400 kHz/ Span 4 Mz

82770

30. JAN. 2012 19: 21: 20

Lower Band Edge / Bottom Channel /
Hopping

Upper Band Edge / Top Channel /
Hopping
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6. Measurement Uncertainty

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 of the measurand
(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.

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 Range Confidence Calculajted

Level (%) Uncertainty

AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +4.69 dB
Maximum Peak Output Power 902 MHz to 928 MHz 95% +2.94 dB

Carrier Frequency Separation 902 MHz to 928 MHz 95% 1+0.92 ppm
Average Time of Occupancy 902 MHz to 928 MHz 95% +0.3 ns
20 dB Bandwidth 902 MHz to 928 MHz 95% +3.92 %
Radiated Spurious Emissions 30 MHz to 1 GHz 95% 15.65 dB
Radiated Spurious Emissions 1 GHz to 12.75 GHz 95% +2.94 dB

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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Appendix 1. Test Equipment Used

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (months)
A057 High Pass Filter Aerial Facilities HP-950-5N 4389B 08 Jul 2013 24
A067 LISN Rohde & Schwarz ESH3-7Z5 890603/002 | 02 Jun 2012 12
A1396 @ Attenuator Huber + Suhner 757987 6810.17.B 08 Jul 2012 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 09 Oct 2012 12
A1551 | Notch Filter Wainright WRCT902.6- | 2 29 Jan 2013 12
Instruments 0.3/40-8EE
Al1818 | Antenna EMCO 3115 00075692 09 Oct 2012 12
A1830 | Pulse Limiter Rohde & Schwarz | ESH3-Z2 100668 25 Feb 2013 | 12
A1834 = Attenuator Hewlett Packard 8491B 10444 29 Jan 2013 12
A1975 | High Pass Filter AtlanTecRF AFH-03000 | 090424010 | 15Mar 2013 | 12
A2000 @ Attenuator Huber + Suhner 6830.17.B 301623 03 Apr 2013 12
A239 Attenuator Schaffner 6806-17-B NONE 22 Nov 2012 | 12
A253 Antenna Flann Microwave 12240-20 128 09 Oct 2012 12
A254  Antenna Flann Microwave 14240-20 139 09 Oct 2012 12
A255 | Antenna Flann Microwave 16240-20 519 09 Oct 2012 12
A288 Antenna Chase CBL6111A 1589 19 Aug 2012 12
A553 | Antenna Chase CBL6111A 1593 15 Feb 2013 | 12
G0543 | Amplifier Sonoma 310N 230801 13 Jul 2012 3
KO001 @ 5m Semi-Anechoic | Rainford EMC N/A N/A 29 May 2012 | 12
Chamber
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 09 Oct 2012 12
M1124 | Test Receiver Rohde & Schwarz | ESI26 100046K 29 Jun 2012 12
M1273 Test Receiver Rohde & Schwarz | ESIB26 100275 03 Feb 2013 | 12
M1379 Test Receiver Rohde & Schwarz | ESIB7 100330 20 Sep 2012 | 12

NB In accordance with UKAS requirements all the measurement equipment is on a calibration schedule.
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Report Revision History

Version Revision Details
Number Page No(s) | Clause Details
1.0 - - Initial Version
2.0 5 - Corrected testing end date
7 - Section 3.2. Inserted additional information regarding build status.
36 - Corrected calibration date for Asset M1379
--- END OF REPORT ---
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