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1. Customer Information

Company Name:

Bang & Olufsen a/s

Address:

Peter Bangs Vej 15
7600 Struer
Denmark
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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:

47CFR15.207 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:

05 December 2013 to 11 April 2014

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.207 Transmitter AC Conducted Emissions @
Part 15.247(a)(1) Transmitter 20 dB Bandwidth 7]
Part 15.247(a)(1) Transmitter Carrier Frequency Separation ]
Transmitter Number of Hopping Frequencies
Part 15.247(a)(1)(ii) and Average Time of Occupancy @
Part 15.247(b)(1) Transmitter Maximum Peak Output Power ]
Part 15.247(d) Transmitter Conducted Emissions 7]
Part 15.247(d)/ , , -
15.209(a) Transmitter Radiated Emissions @
Part 15.247(d) Transmitter Band Edge Conducted Emissions Q
Part 15.247(d)/ . . L
15.209(a) Transmitter Band Edge Radiated Emissions ]

Key to Results

@ = complied

& = 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
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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.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Bang & Olufsen
Model Name or Number: AW-AU397
MAC Address: 240A546D213

Hardware Version Number:

5-PP001942 1213 V05

Software Version Number:

USB8797-14.69.11.p179-M3X14348-GPL-(FP69)

FCC ID:

TTUAW-AU397

Brand Name: Bang & Olufsen
Description: Antenna
Model Name or Number: UAM

Brand Name: Bang & Olufsen
Description: Antenna
Model Name or Number: V100

3.2. Description of EUT

The equipment under test (EUT) is an IEEE 802.11a/b/g/n 2X2 MIMO WLAN, Bluetooth and low energy

Bluetooth 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

Tested Technology: Bluetooth
Power Supply Requirement: Nominal 5VvDC
Type of Unit: Transceiver
Channel Spacing: 1 MHz
Mode: Basic Rate Enhanced Data Rate
Modulation: GFSK m/4-DQPSK 8DQPSK
Packet Type: (Maximum Payload) DH5 2DH5 3DH5
Data Rate (Mbit/s): 1 2 3
Maximum Conducted Output Power: 8.7 dBm
Antenna Gain(s): 3.0 dBi (UAM Antenna)
0.3 dBi (V100 Antenna)
Transmit Frequency Range: 2402 MHz to 2480 MHz
Transmit Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480
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3.5. Support Equipment

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

Description:

Laptop PC

Brand Name:

Lenovo

Model Name or Number:

ThinkPad X61

Serial Number:

L3-C6073 07/12

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

Serial Number:

UL Asset No. PC378NT

Description:

Test Jig

Brand Name:

AzureWave

Model Name or Number:

1213 adaptor

Serial Number:

Not marked or stated

Description:

AC to DC adaptor

Brand Name:

Goobay

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Router

Brand Name: Linksys

Model Name or Number: WAG54G
Serial Number: CF610E100799

Description:

2 x 2 metre USB cables

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

UL VS LTD
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3.6. Antenna
The table below lists the antennas that the manufacturer intends to use with this product:
Manufacturer Stat&%ic);am Model Part No. Note(s)
Tyco 3.0 UAM 1513472-5 1&2
Bang & Olufsen 0.3 V100 6143988 1&2

Note(s):

1. The stated antenna gains are the highest gains for the frequency range 2400 MHz to 2483.5 MHz.

2. Transmitter radiated spurious emissions and band edge emissions were tested on both antennas.
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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 Continuously transmitting at maximum power on bottom, middle and top channels in Basic Rate
(DHS5 packets) or EDR (2DH5 or 3DH5 packets) as required.

4.2. Configuration and Peripherals

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

e The EUT was inserted onto the supplied test jig, the test jig was powered via 120 VAC 60 Hzto 5
VDC power supply, using the Goobay AC to DC adaptor. The test jig then supplies the EUT with the
required 3.3 VDC.

¢ A Lenovo ThinkPad X61 laptop PC was connected to the EUT via a USB cable. The EUT was
initialised from the PC using a software application supplied by the manufacturer. Once initialised the
EUT was controlled from the Dell D610 laptop PC, which was connected to the ThinkPad X61 via an
access point. The application was used to enable continuous transmission and to select the test
channels as required.

e The EUT was transmitting with a 100% duty cycle.
* The EUT has two RF ports labelled as Port 0 and Port 1. Bluetooth is only supported on Port 1.
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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. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: David Doyle Test Date: 19 December 2013
Test Sample MAC Address: 240A546D213

FCC Reference: Part 15.207

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

Environmental Conditions:

Temperature (C): 20
Relative Humidity (%): 41
Note(s):

1. The EUT was plugged into a USB cable which is connected to an AC charger. The AC charger was
connected to 120 VAC 60 Hz single phase supply via a LISN.

2. Pre-scans were performed and markers placed on the highest live and neutral measured levels. Final
measurements were performed on the marker frequencies and the results entered into the tables below.

3. A pulse limiter was fitted between the LISN and the test receiver.
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Transmitter AC Conducted Spurious Emissions (contin ued)

Results: Live / Quasi Peak

Fre(lc\]/lu:;)cy Line (I&E\f\l/) (oLl IBH:R/) M(ng;n Result
0.443 Live 49.9 57.0 7.1 Complied
0.447 Live 51.2 56.9 5.7 Complied
0.591 Live 40.6 56.0 15.4 Complied
0.618 Live 39.8 56.0 16.2 Complied
0.875 Live 38.6 56.0 17.4 Complied
1.239 Live 35.3 56.0 20.7 Complied
1.991 Live 35.0 56.0 21.0 Complied
2.054 Live 35.2 56.0 20.8 Complied
2.094 Live 35.5 56.0 20.5 Complied
4.281 Live 32.7 56.0 23.3 Complied

Results: Live / Average

Fre(ma;)cy Line (I&E\f\l/) (5 IBn:JIi/) M(?jrg)m Result
0.452 Live 38.2 46.8 8.6 Complied
0.605 Live 28.8 46.0 17.2 Complied
0.893 Live 26.5 46.0 19.5 Complied
1.316 Live 24.8 46.0 21.2 Complied
1.743 Live 24.1 46.0 21.9 Complied
2.027 Live 24.1 46.0 21.9 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Neutral / Quasi Peak
Fre(lc\]/lu:;)cy Line (I&E\f\l/) (SIBTR/) M(ng;n Result

0.447 Neutral 51.8 56.9 5.1 Complied
0.879 Neutral 41.1 56.0 14.9 Complied
1.158 Neutral 35.7 56.0 20.3 Complied
1.307 Neutral 37.1 56.0 18.9 Complied
1.581 Neutral 35.5 56.0 20.5 Complied
2.243 Neutral 34.0 56.0 22.0 Complied
3.318 Neutral 34.3 56.0 21.7 Complied
4.385 Neutral 35.1 56.0 20.9 Complied
4.493 Neutral 33.5 56.0 22.5 Complied

Results: Neutral / Average

Fre(lc\]/lu:;)cy Line (I&E\f\l/) (SIBTR/) M(ng;n Result

0.447 Neutral 40.8 46.9 6.1 Complied
0.452 Neutral 40.8 46.8 6.0 Complied
0.605 Neutral 32.2 46.0 13.8 Complied
0.893 Neutral 30.1 46.0 15.9 Complied
1.293 Neutral 29.4 46.0 16.6 Complied
1.649 Neutral 28.9 46.0 17.1 Complied
2.004 Neutral 28.0 46.0 18.0 Complied
2.432 Neutral 26.3 46.0 19.7 Complied
3.147 Neutral 25.8 46.0 20.2 Complied
4.268 Neutral 25.3 46.0 20.7 Complied
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Transmitter AC Conducted Spurious Emissions (contin

ued)

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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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1625 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 09 Jan 2014 12
A649 LISN Rohde & Schwarz | ESH3-Z5 825562/008 | 29 Apr 2014 12
A1830 | Pulse Limiter Rohde & Schwarz | ESH3-72 100668 19 Feb 2014 12
M1263 | Test Receiver Rohde & Schwarz | ESIB7 100265 14 Oct 2014 12
Page 16 of 67 UL VS LTD




TEST REPORT

VERSION NO. 2.0

SERIAL NO: UL-RPT-RP10012646JD03A

ISSUE DATE: 20 MAY 2014

5.2.2. Transmitter 20 dB Bandwidth
Test Summary:

Test Engineer: Nick Steele Test Date: 05 December 2013
Test Sample MAC Address: 240A546D213

FCC Reference: Part 15.247(a)(1)

Test Method Used: As detailed in ANSI C63.10 Section 6.9.1

Environmental Conditions:

Temperature (T): 26
Relative Humidity (%): 31
Note(s):

1. The test receiver resolution bandwidth was set to 10 kHz and video bandwidth 30 kHz. A peak detector
was used, sweep time was set to auto and the trace mode was Max Hold. The span was set to 3.5 MHz.
Normal and delta markers were placed 20 dB down from the peak of the carrier. These results are

documented in the tables below.

2. The test receiver was connected to the RF port on the EUT using suitable attenuation and RF cable.

UL VS LTD
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Transmitter 20 dB Bandwidth (continued)
Results DH5:

Channel 20 dB Bandwidth (kHz)

Bottom 9088.978

Middle 1003.301

Top 1038.076

Delta 1 [T1) RBW 10 kHz  RF Att 20 dB Delta 1 [T1) RBW 10 kHz  RF Att 20 dB
@Ref Lvl -0.27 d8 VBH 30 kHz @Ref Lvl 0.63 db VBH 30 kHz
10 dBm 988.977395581 kHz  SWT 88 ms Unit dBn 10 dBm 1.00300601 MHz ~ SHT B8 ms Unit dBn
10 10
17.4 g8 Offspt MUIES! -20/.02 B g 17.2 g8 Offspt MUIES! -20|.48 Bl g
2.40150551 GHz| 2.44049)148 GHz|
big big

2T[TTTT 27 a8 2T[TTTT RG]
\\m 968.97735631 kHz \’\m 1.00300F01 MHz|

_1p) -10)
, Al /JM \
M\ A ’ \f Y
5 M/ i Y \\MMM 5 \) y \\W

o] o) e

7 -7
a0 a0
a0 a0
Center 2.402 GHz 350 KHz/ Span 3.5 MHz Center 2.441 GHz 350 KHz/ Span 3.5 MHz
fonment a: 10012646 fonment a: 10012646
ate: 27.NOV.2013 10:53:52 ate: 27.NOV.2013 10:44:18
Delta 1 [T1] RBW 10 kHz  RF Att 20 dB
Ref Lvl 0.37 d8 VBW 30 kHz
10 dBm 1.03807615 MHz ~ SWT B8 ms Unit dBn
10,
17.8 {18 Offset vi|rT1] -200.53 B gy
2.47948447 GHZ
oo
AT [TTTT 037 o8

1.03807615 MHZ]

IV b,

_an

Center 2.48 GHz 350 kHz/ Span 3.5 MHz

LComment A: 10012646
ate: 27.NOV.2013 10:45:53

Top Channel
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Transmitter 20 dB Bandwidth (continued)
Results 2DH5:

Channel 20 dB Bandwidth (kHz)

Bottom 1332.665

Middle 1346.693

Top 1332.665

Marker 1 LTL] RBW 10 kHz  RF Att 10 dB Delta L [T1] RBW 10 kHz  RF Att 10 dB
@Ref Lvl -20.64 dBn  VBW 30 KHz @Ref Lvl -0.29 B VBH 30 khHz
10 dBm 2.40131613 GHz  SHT 88 ms Unit dBn 10 dBm 1.34669339 MHz ~ SWT 88 ms Unit dBn
10, 10,
22 dB| Offset MU -20).64 dB| e 23.8 {8 Dffsgt MU -20[. 12 8| g
2.40131613 BHz 2.44031613 BHz
oloia oloia

- W -1g
_an) -30) R
‘\»/«MM fy 7 I w/ £ ,

B0)| B0)|
70| -70|
-80) -80)
-90l -90l
Center 2.402 GHz 350 kHz/ Span 3.5 MHz Center 2.441 GHz 350 kHz/ Span 3.5 MHz
Comment A: 10012646 Comment A: 10012646
ate: 27 .NOV.2013 10:34:16 ate: 27 NOV.2013 10:56:41
Bottom Channel Middle Channel
Delta 1 [T1] RBIW 10 kHz RF Att 10 dB
Ref Lvl -0.48 dB VBW 30 kHz
10 dBm 1.33266533 MHz SWT 88 ms unit dBm
!
23 dB|Offset MU -200.01 dB| e

2.47332315 GHz

WML}V\* Al |[TTT —0748 dB
W 1.33266533 MHz

-10|

30|
0 /J ot

oo o

~60)
-70)
-80)
-s0l
Center 2.48 GHz 350 kHz/ Span 3.5 MHz
Fonment A: 10012646
ate: 27.NOV.2013 10:47:26

Top Channel
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Transmitter 20 dB Bandwidth (continued)
Results 3DH5:

Channel

20 dB Bandwidth (kHz)

Bottom

1318.637

Middle

1318.637

Top

1318.637

Delta 1 (111 RBW 10 kHz  RF Att 10 B Delta 1 (111 RBW 10 kHz  RF Att 10 B
Ref Lvl 0.63 dB VBH 30 khHz Ref Lvl 0.04 dB VBH 30 khHz
10 dBnm 1.31863727 MHz ~ SWT 8B ms  Unit dBn 10 dBnm 1.31863727 MHz ~ SWT 8B ms  Unit dBn
10,
20.9 B Dffset vi|T1 -21/.27 B g 22.4 B Dffspt vi|T1 -201.25 dBm| gy
2.40133016 BHz 2.44033016 BHz
dloie dloie
al |[TTTT 053 dB W al |[TTTT 004 dB
MW N\ 1.31863727 MHz| J‘”’N \/V\M 1.31863727 MHz|
-10 -10| t
sob—palon as o—palon e
-30) R -30)
_4g) "m.v. r‘m""/ A g Al A AAJ
/ U ,JV o VWW“\
’ED/II of \\h‘\ —EDV/V
-60 -60
-70) -70)
-80 -0
-30 -30
Center 2.402 GHz 350 kHz/ Span 3.5 MHz Center 2.441 GHz 350 kHz/ Span 3.5 MHz
Comment A: 10012646 Comment A: 10012646
ate: 27.NOV.2013 10:38:07 ate: 27.NOV.2013 10:58:05
Bottom Channel Middle Channel
Delta 1 [T1] RBW 10 kHz  RF Att 10 dB
Ref Lvl 0.43 dB VBW 30 kHz
10 dBm 1.31863727 MHz  SKT 88 ms  Unit dBn
10,
21.4 @B Dffspt vilrT1] -200.73 dB| g
2.47933016 BHz
dlore
Wm 2l [TTTT 079 db
Jj,v M\ 1.31B63727 MHz|
10|
sol—o2 120 ag
-30) /
-40| N\) \mvn A
-60|
- 70|
-80)
-90
Center 2.48 BHz 350 kHz/ Span 3.5 Mhz
Comment A: 10012646
ate: 27.NOV.2013 10:50:19
Top Channel
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Transmitter 20 dB Bandwidth (continued)
Test Equipment Used:

Asset | Instrument Manufacturer [ype No. erial No. ate Cal.

No. Calibration Interval
Due (Months)

M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1998 | Attenuator Huber & Suhner 6820.17.B 07101 05 Apr 2014 12
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5.2.3. Transmitter Carrier Frequency Separation

Test Summary:

Test Engineer: Nick Steele Test Date: 05 December 2013
Test Sample MAC Address: 240A546D213

FCC Reference: Part 15.247(a)(1)

Test Method Used: As detailed in ANSI C63.10 Section 7.7.2

Environmental Conditions:

Temperature (T): 24

Relative Humidity (%): 32

Note(s):

1. The 20 dB bandwidth measured for the middle channel operating at 2441 MHz was used to calculate the
limit.

2. The test receiver resolution bandwidth was set to 30 kHz and video bandwidth of 100 kHz. A peak
detector was used, sweep time was set to auto and trace mode was Max Hold. The span was set to 2
MHz. A marker was placed at the centre of one signal and then a delta marker was placed in the same
place on the second signal, the results are recorded in the table below.

3. The test receiver was connected to the RF port on the EUT using suitable attenuation and RF cable.

Results: DH5
Carrier Frequency Limit ( ?/3 of 20 dB BW) Margin Result
Separation (kHz) (kHz) (kHz)
1018.036 668.867 349.169 Complied

Delta 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvl -0.00 dB VBUW 100 kHz

30 dBm 1.01803607 MHz SWT 6 ms Unit dBm

20.9 pB Offset vi|iT1] 6[.09 dBn|
2.44098B38 GHZ]
Al |[[TTT —U-00 o8
1.01803607 MHz|

3

) A el ™ I
. r MM. %“t )

- 700

Center 2.4415 GHz 200 kHz/ Span 2 MHz

[Comment A: 10012646
Pate: 27.NOV.2013 11:10:23
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Transmitter Carrier Frequency Separation (continued

Results: 2DH5

Carrier Frequency Limit ( %/5 of 20 dB BW) Margin
. Result
Separation (kHz) (kHz) (kHz)
1002.004 897.795 104.209 Complied
® Delta 1 [T1] RBUW 30 kHz RF Att 30 dB
Ref Lvl -41.27 dB VBUW 100 kHz
30 dBm 1.00200401 MHz SWT 6 ms Unit dBm
B 20.9 @B Offsgt YUILTLf 2[.54 dBm| a
2.44099p399 GHz|
2 2T I 77 @8
1.00200401 MHz|
10}
DWAAJWWA Y \JA r\ww%
10| \\
20|
-30)
" \h«‘-w MWVMMJU\
-50)
-B0)
F2
F1
- l
Center 2.4415 GHz 200 kHz/ Span 2 MHz
[Comment A: 10012646
Date: 27.NOV.2013 11:13:41
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Transmitter Carrier Frequency Separation (continued )
Results: 3DH5

Carrier Frequency Limit ( %/5 of 20 dB BW) Margin Result
Separation (kHz) (kHz) (kHz)
1002.004 879.091 122.913 Complied
® Delta 1 [T1] RBUW 30 kHz RF Att 30 dB
"0 don e
B 20.9 @B Offsgt YUILTLf 2[.61 dBm|
2.44099p399 GHz| .
2 2T —Z1 0 o8
T i NWMW»,W \ A o i)
o J M \/\q\\
y A, e ) N\,p,i \\M\/ VLMWM M
0 3
Ff
77UEenter 2.4415 GHz 200 kHz/ Span 2 MHz
[Commen t A: 10012646
Date: 27.NOV.2013 11:15:47
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 05 Apr 2014 12
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ISSUE DATE: 20 MAY 2014

5.2.4. Transmitter Number of Hopping Frequencies and Aver

age Time of Occupancy

Test Summary:

Test Engineer:

Nick Steele Test Date: 05 December 2013

Test Sample MAC Address:

240A546D213

FCC Reference:

Part 15.247(a)(1)(iii)

Test Method Used:

As detailed in ANSI C63.10 Section 7.7.3 & 7.7.4

Environmental Conditions:

Temperature (C):

25

Relative Humidity (%):

32

Note(s):

1. Tests were performed to identify the average time of occupancy in number of channels (79) x 0.4
seconds. The calculated period is 31.6 seconds.

2. The test receiver was set up for the Number of Hopping Frequencies measurement as follows: the
resolution bandwidth was set to 100 kHz and video bandwidth of 300 kHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold. The span was set to 83.5 MHz.

3. The test receiver was set up for the Emission Width measurement as follows: the resolution bandwidth

was set to 1 MHz and video bandwidth of 3 MHz. A peak detector was used and sweep time was set to
auto with a span of zero Hz. The test receiver was set to trigger at 1 ms, with a marker placed at the start
of the emission and a delta marked place at the end of the emission. The emission width is recorded in
the table below.

The test receiver was set up for the Number of Hopping Frequencies in 32 seconds measurement as

follows: the resolution bandwidth was set to 100 kHz and video bandwidth of 300 kHz. A peak detector
was used and sweep time was set to 32 seconds. The EUT was set to transmit in a hopping frequency
mode with zero span. The total number of hopping frequencies were recorded in the table below.

5. The test receiver was connected to the RF port on the EUT using suitable attenuation and RF cable.

Results:
i Number of Average Time - .
Emlssmn Hops in 31.6 of Occupancy Limit Margin Result
Width (ps) Seconds (s) (s) (s)
2885.772 100 0.289 0.4 0.111 Complied
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Transmitter Number of Hopping Frequencies and Avera

ge Time of Occupancy (continued)

® RBW 100 kHz RF Att 30 dB ® Delta 1 [T1] RBW 1 MHz RF Att 30 dB
¥ 20.9 BB Offsgt ¥ 20.9 HB Offsgt vilrT1) 49
o
10| 3
LR R ARt
L LR g
i 0 g
77”Star( 2.4 BHz 8.35 MHz/ Stop 2.4835 GHz Center 2.441 GHz 500 ws/
Comment A: 10012646 Commen t A: 10012646
ate: 27 NOV.2013 11:18:11 |Rate: 27.NOV.2013 11:23:32
RBW 100 kHz RF Att 30 dB
@Rsf Lvl VBW 300 kHz
30 dBm SWT 32 s Unit dBm
= 1]
77UEenter 2.441 GHz 3.2 s/
Z;n{v:nt F ;5%5?%2013 11:27:30
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
M127 Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 05 Apr 2014 12
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SERIAL NO: UL-RPT-RP10012646JD03A

ISSUE DATE: 20 MAY 2014

5.2.5. Transmitter Maximum Peak Output Power

Test Summary:

Test Engineer: Nick Steele Test Date: 05 December 2013
Test Sample MAC Address: 240A546D213

FCC Reference: Part 15.247(b)(1)

Test Method Used: As detailed in ANSI C63.10 Section 6.10.1

Environmental Conditions:

Temperature (T): 24
Relative Humidity (%): 33
Note(s):

1. The test receiver resolution bandwidth was set to 2 MHz and video bandwidth of 10 MHz. A peak
detector was used, sweep time was set to auto and trace mode was Max Hold. The span was set to
7.5 MHz. A marker was placed at the peak of the signal and the results recorded in the tables below.

2. The test receiver was connected to the RF port on the EUT using suitable attenuation and RF cable. An
RF offset level was entered on the test receiver to compensate for the loss of the attenuator and RF

cable.

UL VS LTD

Page 27 of 67




TEST REPORT
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ISSUE DATE: 20 MAY 2014

Transmitter Maximum Peak Output Power (continued)

Results: DH5
Conducted Conducted Peak Marain
Channel Peak Power Power Limit (dg) Result
(dBm) (dBm)
Bottom 8.7 30.0 21.3 Complied
Middle 8.7 30.0 21.3 Complied
Top 8.3 30.0 21.7 Complied
De Facto EIRP Limit Comparison — UAM Antenna
Conducted Declared EIRP De Facto Marain
Channel Peak Power Antenna Gain (dBm) EIRP Limit (dé]) Result
(dBm) (dBi) (dBm)
Bottom 8.7 3.0 11.7 36.0 24.3 Complied
Middle 8.7 3.0 11.7 36.0 24.3 Complied
Top 8.3 3.0 11.3 36.0 24.7 Complied
De Facto EIRP Limit Comparison — V100 Antenna
Conducted Declared EIRP De Facto Marain
Channel Peak Power Antenna Gain (dBm) EIRP Limit (dlg) Result
(dBm) (dBi) (dBm)
Bottom 8.7 0.3 9.0 36.0 27.0 Complied
Middle 8.7 0.3 9.0 36.0 27.0 Complied
Top 8.3 0.3 8.6 36.0 27.4 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: DH5

Center 2.48 GHz

Comment A: 10012646
ate: 27.NOV.2013

750 kHz/

11:05:37

Span 7.5 MHz

Top Channel

Marker 1 [T1] REN 2 MHz RF Att 20 dB Marker 1 [T1] REN 2 MHz RF Att 20 dB
Ref Lvl 8.67 dBm VBW 10 MHz Ref Lvl 8.67 dBm VBW 10 MHz
20 dBm 2.40169188 GHz SWT 5 ms Unit dBm 20 dBm 2.44067685 GHz SWT 5 ms Unit dBm
20, 20,
20.9 HB Of fsgt viliT1) d.67 denl 20.9 HB Of fsgt viliT1) &[.67 a8 gy
1 2.40169188 GHz | 2.44067B85 GHz
y / R\ | / R\
y y
-10) -10)
-2g -2g
-30) -30)
-4g -4g
50 =50
-B0) -B0)
70| -70|
-80l -80l
Center 2.402 GHz 750 kHz/ Span 7.5 MHz Center 2.441 GHz 750 kHz/ Span 7.5 MHz
Comment A: 10012646 Comment A: 10012646
ate: 27 .NOV.2013 11:01:48 ate: 27 .NOV.2013 11:01:08
Bottom Channel Middle Channel
Marker 1 [T1] REN 2 MHz RF Att 20 dB
Ref Lvl B8.31 dBm VBW 10 MHz
20 dBm 2.4B005261 GHz SWT 5 ms Unit dBm
20,
20.9 HB Offsgt Y|t 8.31 dBn|
2.48005261 GHz|
10|
/ \
y
-10)
-20)
-30|
-40)|
-50|
-B0)
-70|
-80l
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ISSUE DATE: 20 MAY 2014

Transmitter Maximum Peak Output Power (continued)

Results: 2DH5

Conducted Conducted Peak Marain
Channel Peak Power Power Limit (dg) Result
(dBm) (dBm)

Bottom 7.4 21.0 13.6 Complied

Middle 7.4 21.0 13.6 Complied

Top 7.0 21.0 14.0 Complied

De Facto EIRP Limit Comparison — UAM Antenna
Conducted Declared EIRP De Facto Marain
Channel Peak Power | Antenna Gain (dBm) EIRP Limit (dé]) Result
(dBm) (dBi) (dBm)
Bottom 7.4 3.0 104 27.0 16.6 Complied
Middle 7.4 3.0 10.4 27.0 16.6 Complied
Top 7.0 3.0 10.0 27.0 17.0 Complied
De Facto EIRP Limit Comparison — V100 Antenna
Conducted Declared EIRP De Facto Marain
Channel Peak Power Antenna Gain (dBm) EIRP Limit (dlg) Result
(dBm) (dBi) (dBm)
Bottom 7.4 0.3 7.7 27.0 19.3 Complied
Middle 7.4 0.3 7.7 27.0 19.3 Complied
Top 7.0 0.3 7.3 27.0 19.7 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: 2DH5

Center 2.48 GHz 750 kHz/

Comment A: 10012646
ate: 27.NOV.2013

11:05:03

Span 7.5 MHz

Top Channel

Marker 1 [T1] REN 2 MHz RF Att 20 dB Marker 1 [T1] REN 2 MHz RF Att 20 dB
Ref Lvl 7.40 dBm VBW 10 MHz Ref Lv 7.40 dBm VBW 10 MHz
20 dBm 2.40181212 GHz SWT 5 ms Unit dBm 20 dBm 2.44073697 GHz SWT 5 ms Unit dBm
20, 20,
20.9 HB Of fsgt viliT1) .40 dBn 20.9 HB Of fsgt viliT1) 740 B gy
2.40181R12 GHz 2.44073637 GHz
10| - 10| -
y y
-10| -10)
-20) —QD/
30| -30|
-4g -4g
-50) -50)
60 60
-70) -70)
-80l -80l
Center 2.402 GHz 750 kHz/ Span 7.5 MHz Center 2.441 GHz 750 kHz/ Span 7.5 MHz
Comment A: 10012646 Comment A: 10012646
ate: 27 .NOV.2013 11:02:24 ate: 27 .NOV.2013 11:00:31
Bottom Channel Middle Channel
Marker 1 [T1] REN 2 MHz RF Att 20 dB
Ref Lvl 7.02 dBm VBW 10 MHz
20 dBm 2.47967685 GHz SWT 5 ms Unit dBm
20,
20.9 HB Offsgt Y|t 7.02 dBm
2.47867BB5 GHz
10| 4
/—”J;x\\
y
-10)
-20)
-30|
-4g
-50)
60
-70|
-80l
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Transmitter Maximum Peak Output Power (continued)

Results: 3DH5

Conducted Conducted Peak Marain
Channel Peak Power Power Limit (dg) Result
(dBm) (dBm)

Bottom 7.8 21.0 13.2 Complied

Middle 7.8 21.0 13.2 Complied

Top 7.5 21.0 135 Complied

De Facto EIRP Limit Comparison — UAM Antenna
Conducted Declared EIRP De Facto Marain
Channel Peak Power Antenna Gain (dBm) EIRP Limit (dé]) Result
(dBm) (dBi) (dBm)
Bottom 7.8 3.0 10.8 27.0 16.2 Complied
Middle 7.8 3.0 10.8 27.0 16.2 Complied
Top 7.5 3.0 10.5 27.0 16.5 Complied
De Facto EIRP Limit Comparison — V100 Antenna
Conducted Declared EIRP De Facto Marain
Channel Peak Power Antenna Gain (dBm) EIRP Limit (dlg) Result
(dBm) (dBi) (dBm)

Bottom 7.8 0.3 8.1 27.0 18.9 Complied
Middle 7.8 0.3 8.1 27.0 18.9 Complied
Top 7.5 0.3 7.8 27.0 19.2 Complied
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VERSION NO. 2.0 ISSUE DATE: 20 MAY 2014

Transmitter Maximum Peak Output Power (continued)
Results: 3DH5

@ Marker 1 [T1] RBW 2 MHz RF Att 20 dB @ Marker 1 [T1] RBW 2 MHz RF Att 20 dB
"2 don 2wmes e ST See it e "2 don i PR
LT T T
20 —20/
BDEemter 2.402 GHz 750 kHz/ Span 7.5 MHz 7BDEemter 2.441 GHz 750 kHz/ Span 7.5 MHz
3:T2?nt F ;2%35%2013 11:03:07 3:T2?nt F ;2%35%2013 10:59:50
Bottom Channel Middle Channel
@ Marker 1 [T1] RBW 2 MHz RF Att 20 dB
"2 don 2use e ST See it e
L] i\
7BDEemter 2.48 GHz 750 kHz/ Span 7.5 MHz
::Tg?m F ;2%8?2013 11:04:29
Top Channel
Test Equipment Used:
Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
M127 Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 05 Apr 2014 12
A199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12
M260 | Signal Generator Rohde & Schwarz | SMP02 829076/008 | 25 Jun 2014 12
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VERSION NO. 2.0 ISSUE DATE: 20 MAY 2014

5.2.6. Transmitter Radiated Emissions - UAM Antenna

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 13 December 2013
Test Sample MAC Address: 240A546D213
FCC Reference: Parts 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 (C): 23
Relative Humidity (%): 47
Note(s):

1. Transmitter radiated spurious emissions tests were performed with the EUT transmitting in DH5 mode as
this was found to transmit the highest power and therefore deemed worst case.

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

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.

6. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. The sweep time was set to auto.
A peak detector was used, sweep time was set to auto and trace mode was Max Hold.

7. Final measurements were performed on the marker frequencies and the results entered into the table
below. The test receiver resolution bandwidth was set to 120 kHz, using a CISPR quasi-peak detector
and span wide enough to see the whole emission.

Results: Quasi-Peak / DH5

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dB puVv/m) (dB)
119.097 Vertical 20.5 43.5 23.0 Complied
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Transmitter Radiated Emissions - UAM Antenna (conti

nued)

e ———

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1622 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 31 Dec 2014 12
M1273 | Test Receiver Rohde &Schwarz | ESIB 26 100275 07 Feb 2014 12
A490 Antenna Chase CBL6111A | 1590 09 Apr 2014 12
K0001 5m RSE Chamber Rainford EMC N/A N/A 26 Nov 2014 12
A1834 Attenuator Hewlett Packard 8941B 10444 15 Nov 2014 12
G0543 | Amplifier Sonoma 310N 230801 15 Feb 2014 12
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VERSION NO. 2.0 ISSUE DATE: 20 MAY 2014

Transmitter Radiated Emissions - UAM Antenna (conti nued)

Test Summary:

Test Engineer: Nick Steele Test Dates: 06 December 2013,
09 December 2013,
10 December 2013 &
11 December 2013

Test Sample MAC Address: 240A546D213
FCC Reference: Parts 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 25 GHz

Environmental Conditions:

Temperature (T): 23to 25
Relative Humidity (%): 31to 36
Note(s):

1. Transmitter radiated spurious emissions tests were performed with the EUT transmitting in DH5 mode as
this was found to transmit the highest power and therefore deemed worst case.

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

The emission shown on the 1 GHz to 4 GHz plot is the EUT fundamental at 2480 MHz.

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

5. 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 - UAM Antenna (conti nued)
Results: Peak / Bottom Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB puv/m) (dB pv/m) (dB)
12009.137 Vertical 55.2 74.0 18.8 Complied
Results: Average / Bottom Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
4803.905 Horizontal 43.5 54.0 10.5 Complied
12009.137 Horizontal 46.7 54.0 7.3 Complied
Results: Peak / Middle Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pv/m) (dB)
12204.959 Horizontal 63.8 74.0 10.2 Complied
Results: Average / Middle Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dB uv/m) (dB)
4882.077 Vertical 42.3 54.0 11.7 Complied
7323.045 Vertical 44.1 54.0 9.9 Complied
12204.959 Horizontal 52.7 54.0 1.3 Complied
Results: Peak / Top Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
7440.545 Vertical 58.5 74.0 15.5 Complied
12399.171 Horizontal 56.8 74.0 17.2 Complied
Results: Average / Top Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
4960.045 Vertical 43.9 54.0 10.1 Complied
7440.044 Vertical 50.0 54.0 4.0 Complied
12400.045 Horizontal 46.2 54.0 7.8 Complied
ULVSLTD
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Transmitter Radiated Emissions - UAM Antenna (conti nued)
Results: Peak / Hopping Mode / DH5

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dB pVv/m) (dB)
7407.460 Vertical 55.2 74.0 18.8 Complied
12014.193 Horizontal 57.7 74.0 16.3 Complied
Results: Average / Hopping Mode / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dB pVv/m) (dB)
12014.193 Vertical 32.4 54.0 21.6 Complied
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Transmitter Radiated Emissions - UAM Antenna (conti nued)
Marker 1 [T1] EW 1 MHz ; Att 0 dB Marker 1 [T1] EW 1 MHz RF Att 0 dB
@%f Lvl 50. 17 dByV VBW 3 MHz ® Ref Lvl 58. 37 dByV VBW 3 MHz
90 dBwV 4. 00000000 GHz sSwr 7.5 ms Uni t dByVv 90 dByV 3.97595190 GHz Swr 7.5 ms Uni t dByVv
o o
10.1 B O f spt vil|rT1 50.|17 dBy 10.1 fB O'f st vi|[T1 58.|37 dBy
4. 00000000 GHz] 3. 97595190 GHz]|
D1 74 |dBy
70| 70|
60 60 M
D1 54 [dBYV MWWW
’/«—d\,—u«v‘*‘" .‘,LM'—MWWW WA
N VAV Y
20| 20|
1 1
ol ol
o ,w
Start 1 GHz 300 MHz/ Stop 4 GHz Start 1 GHz 300 MHz/ Stop 4 GHz
Ti t 1 e: 10012646 Ti t 1 e: 10012646
[Corment A: TX RSE [Corment A: TX RSE
[Dat e: 9. DEC. 2013  09: 49: 33 [Dat e: 9. DEC. 2013 09: 52: 46
Average Detector Peak Detector
Marker 1 [T1] EW 1 MHz ; Att 0 dB Marker 1 [T1] EW 1 MHz RF Att 0 dB
@%f Lvl 48.31 dByV VBW 3 MHz ® Ref Lvl 55. 33 dByV VBW 3 MHz
80 dByV 4.96192385 GHz Swr 5 ms Uni t dByVv 80 dByV 7.44288577 GHz SWr 11.5 ns Uni t dByVv
0.5 dp orfsef 0.5 dp orfsef
7 7
60| 60|
1
D1 54 [dByV D1 54 [dByV I
1
WWWMwMWMM
B Wy r ey oo 1o e Ty g ik ARy AL 49
30| 30|
10| 10|
ol ol
-1 -1
Start 4 GHz 200 MHz/ Stop 6 GHz Start 6 GHz 200 MHz/ Stop 8 GHz
ITi t 1 e: 10012646 ITi t 1 e: 10012646
[Corment A: TX RSE [Corment A: TX RSE
[Dat e: 6. DEC. 2013 12: 52: 33 [Dat e: 6. DEC. 2013 12: 39: 53
UL VS LTD
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Transmitter Radiated Emissions - UAM Antenna (conti

nued)

Marker 1 [T1] RBW 1 MEz  RF AL 0 dB Marker 1 [T1] RBW 1 Mz R AL 0 dB
Ref Lvl 56.41 dBSV  VBW 3 M Ref Lvl 55.54 dBYV  VBW 3 M
80 dByV 12. 40731463 Gz Swr 27 ns Uni t dBwv 80 dBwV 14. 87525050 GHz SWr 30 ns Uni t dBwv
0.5 dB Of fset Y171 56.41 dBy
2.40731463 Gz
7 TTIT 50,03 dBY 7
9. 92284569 G|
60| V3 [T1] 42.14 dBy 60 .
0. 90330601 G|
D1 54 dByV D1 54 dByV I
k;
by \i S VTN et
MWMJM i
10 10
q 9
10| - 10|
. -20
Start 8 Gz 475 MHz/ Stop 12.75 Gz Start 12.75 Giz 525 Miz/ Stop 18 Gz
Titl e 10012646 Title: 10012646
Comment A TX RSE Comment A1 TX RSE
oate: 6.DEC 2013 14:27:22 Dat e 6. DEC. 2013 _16: 32: 10
Marker 1 [T1] RBW 1Mz RF At 0 dB
Ref Lvl 50.04 dBYV  VBW 3 M
80 dByV 24.98597194 GHz SW 40 n® Uni t dBwv
70|
60|
DL 54 dBYV
30|
1
- 1
Start 18 Gz 700 MHz/ Stop 25 Gz
Title 10012646
Comment A' TX RSE
Dat e: 6. DEC. 2013 16:49:47

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying

tables.
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Transmitter Radiated Emissions - UAM Antenna (conti

nued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. erial No. ate Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not Stated 24 May 2014 12
M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 01 Oct 2014 12
M1273 | Test Receiver Rohde &Schwarz | ESIB 26 100275 07 Feb 2014 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 14 Nov 2014 12
A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 10 May 2014 12
A1975 | High Pass Filter AtlanTecRF AFH-03000 | 090424010 19 Apr 2014 12
Al1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12
A253 Antenna Flann Microwave | 12240-20 128 14 Nov 2014 12
A254 Antenna Flann Microwave | 14240-20 139 14 Nov 2014 12
A255 Antenna Flann Microwave | 16240-20 519 14 Nov 2014 12
A256 Antenna Flann Microwave | 18240-20 400 14 Nov 2014 12
A436 Antenna Flann Microwave | 20240-20 330 14 Nov 2014 12
KO0001 | 5m RSE Chamber | Rainford EMC N/A N/A 26 Nov 2014 12
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 14 Nov 2014 12
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5.2.7. Transmitter Radiated Emissions - V100 Antenna

Test Summary:

Test Engineer: David Doyle Test Date: 21 February 2014
Test Sample MAC Address: 240A546D213
FCC Reference: Parts 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 (C): 22
Relative Humidity (%): 45
Note(s):

1. Transmitter radiated spurious emissions tests were performed with the EUT transmitting in DH5 mode as
this was found to transmit the highest power and therefore deemed worst case.

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

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.

6. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. The sweep time was set to auto.
A peak detector was used, sweep time was set to auto and trace mode was Max Hold.

7. Final measurements were performed on the marker frequencies and the results entered into the table
below. The test receiver resolution bandwidth was set to 120 kHz, using a CISPR quasi-peak detector
and span wide enough to see the whole emission.

Results: Quasi-Peak / DH5

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dB puVv/m) (dB)
120.001 Vertical 29.0 43.5 145 Complied
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Transmitter Radiated Emissions - V100 Antenna (cont

inued)

e ———

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

Test Equipment Used:

Asset Instrument Manufacturer [ype No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
K0001 5m RSE Chamber Rainford EMC N/A N/A 26 Nov 2014 12
G0543 | Amplifier Sonoma 310N 230801 18 May 2014 3
A1834 Attenuator Hewlett Packard 8491B 10444 15 Nov 2014 12
A490 Antenna Chase CBL6111A | 1590 18 Apr 2014 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 11 Feb 2015 12
M1622 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 31 Dec 2014 12
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Transmitter Radiated Emissions - V100 Antenna (cont __inued)

Test Summary:

Test Engineer: Mark Percival Test Dates: 21 February 2014 &
21 March 2014

Test Sample MAC Address: 240A546D213

FCC Reference: Parts 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 25 GHz

Environmental Conditions:

Temperature (C): 22 t0 23

Relative Humidity (%): 36 to 38

Note(s):

1. Transmitter radiated spurious emissions tests were performed with the EUT transmitting in DH5 mode as
this was found to transmit the highest power and therefore deemed worst case.

2. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss
The emission shown on the 1 GHz to 4 GHz plot is the EUT fundamental at 2480 MHz.

4. 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.

5. *-20 dBc limit.
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Transmitter Radiated Emissions - V100 Antenna (cont __inued)
Results: Peak / Bottom Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dB uv/m) (dB)
9607.324 Horizontal 58.7 73.7* 15.0 Complied
12010.792 Vertical 55.8 74.0 18.2 Complied
14410.947 Horizontal 56.1 73.7* 17.6 Complied
Results: Average / Bottom Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
7206.042 Horizontal 43.5 54.0 10.5 Complied
12010.051 Vertical 44.5 54.0 9.5 Complied
Results: Peak / Middle Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dB uv/m) (dB)
9764.622 Horizontal 57.5 78.3* 20.8 Complied
12205.782 Vertical 58.3 74.0 15.7 Complied
14644.956 Vertical 61.9 78.3* 16.4 Complied
Results: Average / Middle Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
7323.016 Horizontal 43.5 54.0 10.5 Complied
12205.020 Vertical 45.9 54.0 8.1 Complied
Results: Peak / Top Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dB uv/m) (dB)
9919.331 Horizontal 63.6 75.9* 12.3 Complied
12399.128 Vertical 59.3 74.0 14.7 Complied
14878.941 Horizontal 61.0 75.9* 14.9 Complied
Results: Average / Top Channel / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
7440.010 Horizontal 39.2 54.0 14.8 Complied
12399.950 Vertical 46.9 54.0 7.1 Complied
UL VS LTD Page 45 of 67




TEST REPORT

VERSION NO. 2.0

SERIAL NO: UL-RPT-RP10012646JD03A

ISSUE DATE: 20 MAY 2014

Transmitter Radiated Emissions - V100 Antenna (cont __inued)
Results: Peak / Hopping Mode / DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dB pVv/m) (dB)
9863.206 Horizontal 62.3 78.3* 16.0 Complied
14728.657 Horizontal 62.0 78.3* 16.3 Complied
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Transmitter Radiated Emissions - V100 Antenna (cont inued)
Marker 1 [T1] 5W 1 MHz E Att 0 dB Marker 1 [T1] 5W 1 MHz E Att 10 dB
@Ref Lvi 37.99 dByV VBW 3 Mz ® Ref Lvl 48. 86 dByV VBW 3 Mz
80 dByV 3.99398798 GHz SswWr 7.5 ms Uni t dByV 100 dByV 3.86773547 GHz SwWr 7.5 ms Uni t dByVvV
1
7
-D1 54 |dBy -D1 74 |dByY

* AOWMWM
10| 30|
-1 1
Start 1 GHz 300 MHz/ Stop 4 GHz Start 1 Gz 300 MHz/ Stop 4 GHz
Ti t 1 e: 10012646 Ti t 1 e: 10012646
[Dat e: 21. FEB. 2014 09: 23: 30 [Dat e: 21. FEB. 2014 09: 28: 02
Average Detector Peak Detector
Marker 1 [T1] %W 1 Mz E Att 0 dB Marker 1 [T1] %W 1 Mz E Att 0 dB
Ref Lvi 40.96 dByV vBW 3 Mz Ref Lvl 50. 19 dByV vBW 3 Mz
80 dByV 4.96192385 GHz SWr 5 ms Unit dByVv 80 dByV 7.44288577 GHz SW 11.5 ns Unit dByVv
0.5 dp o f sef 0.5 dp orfsef
7 71
60 60
D1 54 |dBy D1 54 |dBy
1
. Y ol A A A A AN - A
YTV BNV TN (VIR TWEY N RTYRY Se ey
20| 20|
10| 10|
-1 -1
Start 4 Gz 200 MHz/ Stop 6 GHz Start 6 Gz 200 MHz/ Stop 8 GHz
Ti t 1 e: 10012646 Ti t 1 e: 10012646
[Dat e: 21. FEB. 2014 09: 43: 57 [Dat e: 21. FEB. 2014 09: 58: 57
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Transmitter Radiated Emissions - V100 Antenna (cont __inued)
Marker 1 [T1] RBW 1 Mz RF Att 0 dB Marker 1 [T1] RBW 1 Mz RF Att 0 dB
®R€f Lvl 57.85 dByV vBW 3 Mz @ Ref Lvl 58.23 dByV vBW 3 Mz
80 dByV 9. 92284569 GHz SWr 27 ms Unit dByVv 80 dByV 14.87525050 GHz SwWr 30 ms Unit dByVv
0.7 dp orfsef vi[Ty 57.185 dBy
9. 92284569 GHz|
7! 2T 57,89 dBy 7
2. 40731463 Gz
D1 54 |dBy D1 54 dBY
Wh%
. wa .‘ Mg
A e PN
Lk ¥
20| 20
10| 10!
1 -1
.2d
Start 8 Gz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
Tit! e: 10012646 Title: 10012646
Dat e: 21. FEB. 2014 10: 59: 25 Dat e 21 FE 2014 12:34:12
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
@Rev Lvl 48.90 dBYW  VBW 3 M
80 dByV 24.91583166 GHz SwWr 40 s Unit dByVv
7
60|
|-D1 54 |dBy
1
MJ\,\AWMK/' i
1
-1
Start 18 Gz 700 MHz/ Stop 25 GHz
Title 10012646
Dat e: 21. FE_B 2014 13:15: 09

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Radiated Emissions — V100 Antenna (cont

inued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. erial No. ate Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not Stated 24 May 2014 12
M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 01 Oct 2014 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 14 Nov 2014 12
A1975 | High Pass Filter AtlanTecRF AFH-03000 | 090424010 19 Apr 2014 12
A1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12
A253 Antenna Flann Microwave | 12240-20 128 14 Nov 2014 12
A254 Antenna Flann Microwave | 14240-20 139 14 Nov 2014 12
A255 Antenna Flann Microwave | 16240-20 519 14 Nov 2014 12
A256 Antenna Flann Microwave | 18240-20 400 14 Nov 2014 12
A436 Antenna Flann Microwave | 20240-20 330 14 Nov 2014 12
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 14 Nov 2014 12
KO001 | 5m RSE Chamber Rainford EMC N/A N/A 26 Nov 2014 12
G0543 | Amplifier Sonoma 310N 230801 18 May 2014 3
A1834 | Attenuator Hewlett Packard 8491B 10444 15 Nov 2014 12
A490 Antenna Chase CBL6111A | 1590 18 Apr 2014 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 11 Feb 2015 12
M1622 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | Not Stated 31 Dec 2014 12
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5.2.8. Transmitter Band Edge Radiated Emissions — UAM Ant ___enna

Test Summary:

Test Engineer: Nick Steele Test Date: 11 December 2013
Test Sample MAC Address: 240A546D213

FCC Reference: Parts 15.247(d) & 15.209(a)

Test Method Used: As detailed in ANSI C63.10 Sections 6.9.2 and Notes below

Environmental Conditions:

Temperature (T): 23

Relative Humidity (%): 34

Note(s):

1.

4.

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

For the lower band edge measurements: As the lower band edge falls within the non-restricted band only
peak measurements are required. The test receiver resolution bandwidth was set to 100 kHz and video
bandwidth 300 kHz. A peak detector was used, sweep time was set to auto and trace mode was Max
Hold. The test receiver was left to sweep for a sufficient length of time in order to maximise the carrier
level and out-of-band emissions. A marker and corresponding reference level line were placed on the
peak of the carrier. A marker was placed on the band edge spot frequencies and a second marker
placed on the highest emission level in the adjacent band (where a higher level emission was present).
Marker frequencies and levels were recorded.

For the upper band edge measurements: As the upper band edge falls within restricted band both peak
and average measurements were recorded by placing a marker at the edge of the band (2483.5 MHz).
For peak measurements the test receiver resolution bandwidth was set to 1 MHz and video bandwidth
3 MHz. A peak detector was used, sweep time was set to auto and trace mode was Max Hold. For
average measurements the test receiver resolution bandwidth was set to 1 MHz and video bandwidth
10 Hz. A peak detector was used, sweep time was set to auto and trace mode was Max Hold. The test
receiver was left to sweep for a sufficient length of time in order to maximise the carrier level and out-of-
band emissions. A marker was placed on the band edge spot frequencies and a second marker placed
on the highest emission level in the adjacent band (where a higher level emission was present). Marker
frequencies and levels were recorded.

*-20 dBc limit.
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Transmitter Band Edge Radiated Emissions — UAM Ante
Results: Static Mode / DH5

nna (continued)

DL 101 5 dBYV
100)

2. 40000000 GHz|

—D2 [81.5 dBy

40

1

AL

Center 2.4 GHz

5 Miz/

Span 50 M

Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dB uv/m) (dB)
2400.0 Horizontal 45.0 81.5* 36.5 Complied
2483.5 Horizontal 59.9 74.0 14.1 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dBpv/im) (dB)
2483.5 Horizontal 51.6 54.0 2.4 Complied
@ Marker 1 [T1] 5W 100 kHz ; Att 10 dB ® Marker 1 [T1] 5W 1 Mz ; Att 10 dB
B ETERT o fsét viliTy 45103 dBy TR ITEIES

100| /\

e\
” |

50|

40

AL

1

Center 2.4835 Gz 5 Miz/ Span 50 MHz

Tit] e: TRANSM TTER RADI ATED BAND EDGE EM SSI ONS Titl e: TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
[Comment A 10012646 [Comment A 10012646
[Dat e: 11. DEC. 2013 16: 06: 46 [Dat e: 11. DEC. 2013 15 2_5 23
Lower Band Edge Peak Static Upper Band Edge Peak Static
Marker 1 [T1] RBW 1 Mz RF Att 10 dB
® Ref Lvi 51.61 dBYV VBW 10 Hz
110 dByV 2.48344990 GHz SWr 12.5 s Uni t dByv

11,

10.1 B O f sbt

100}

90|

79

DL 54 dBWV /

|

40|

20|

AL

1

Center 2.4835 Gz 5 Miz/ Span 50 MHz

Title TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
[Comment A 10012646

Dat e: 11. DEC. 2013 15: 29: 30

Upper Band Edge Average Static
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Transmitter Band Edge Radiated Emissions — UAM Ante

nna (continued)

Results: Hopping Mode / DH5

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

2392.034 Horizontal 49.5 81.2* 51.7 Complied
2400.0 Horizontal 43.3 81.2* 37.9 Complied
2483.5 Horizontal 57.9 74.0 16.1 Complied

Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
2483.5 Horizontal 42.1 54.0 11.9 Complied
@Pef Lvl e 2[:;]46 dBYV \j‘;x ;gg :: o o ®Pef Lvl e 1[2185 dBYV \j‘;x ;m o o
YT o f st valiTy 4946 dBy ot fB Off st
1007Dl 101. 2 dBY W\mw 100|
|-D1 74 |dBy \\
2 J INAMAAM A AU A A J N A
AU

Lower Band Edge Peak Hopping

Upper Band Edge Peak Hopping

Title
Coment A: 10012646

Dat e: 11. DEC. 2_013 15: 54: 00

Marker 1 [T1] RBW 1Mz RF AL 10 dB
Ref Lvl 42.07 dByV vBW 10 Hz
110 dByV 2.48350000 GHz sSwr 12.5 s Unit dByv
11
10.1 OB Off st
1
90|
7
60|
L |
50]
40| &
30|
20|
HL
1
Center 2.4835 Gz 5 Miz/ Span 50 M

TRANSM TTER RADI ATED BAND EDGE EM SSI ONS

Upper Band Edge Average Hopping
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Transmitter Band Edge Radiated Emissions — UAM Ant
Results: Static Mode / 2DH5

enna (continued)

Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpV/m) (dB)
2400.0 Horizontal 46.3 78.2 29.9 Complied
2483.5 Horizontal 59.7 74.0 14.3 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
2483.5 Horizontal 48.6 54.0 5.4 Complied

Marker 1 [T1] RBW 100 kHz  RF ALt 10 dB Marker 1 [T1] RBW 1 Mz R ALt 10 dB
Ref Lvl 46.25 dBYV  VBW 300 kHz Ref Lvl 50.65 dBYV  VBW 3 M
110 dBYV 2.40000000 GHz ~ SWF 12.5 ns Lni t dByv 110 dBYV 2.48350000 GHz ~ SWK 5 s Wni t dByvV
11 11
10.1 fiB Off st viliTy 46.]25 dBy 10.1 @B Off st
2. 40000000 GH|
L D1 98.|2 dByV L
90 ﬂ 90
D2 [78.2 dBV
DL 74 dBYV
70 70
60 60
\’\IMNMMMJ M
50 50|
WWWW TP WPTTTRARIVNR VAW §
40| 40|
20 20|
HL HL
1 1
Center 2.4 GH 5 M/ Span 50 Mz Center 2.4835 GHz 5 M/ Span 50 Mz
Title TRANSM TTER RADI ATED BAND EDGE EM SS| ONS Title TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
comrent A 10012646 comrent A 10012646
Dat e: 11. DEC. 2013 _16: 05: 08 Dt e 11. DEC. 2013 15:33: 14
Narker 1 [T1] RBW 1 Mz R ALt 10 dB
Ref Lvl 48.57 dBNV  VBW 10 Hz
110 dBYV 2.48350000 GHz ~ SWI  12.5 s Wni t dByvV
11
10.1 OB Off st
100]
90
70
|-D1 54 dBy / \
50| j
30
20|
HL
1
Center 2.4835 GHz 5 M/ Span 50 Mz
Title TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
comrent A 10012646
Dat e: 11. DEC. 2013 15:33: 54

Upper Band Edge Average Static
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Transmitter Band Edge Radiated Emissions — UAM Ant

enna (continued)

Results: Hopping Mode / 2DH5

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

2396.443 Horizontal 45.1 78.0* 32.9 Complied
2400.0 Horizontal 43.8 78.0* 34.2 Complied
2483.5 Horizontal 59.7 74.0 14.3 Complied

Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
2483.5 Horizontal 48.6 54.0 5.4 Complied
@ Marker 1 [T1] RBW 100 kHz RF Att 10 dB ® Marker 1 [T1] RBW 1 Mz RF Att 10 dB
YT o f st viliTy 4382 dBy ot fB Off st

2. 40000000 GHz|

D1 98 [dBYV W/\V;J[Tl] 45.|110 dBy
90 F‘A/
D2 78 dByV
70
50
2
[TNION I PP SRS BT

20

1

AL

100}

90|

|-D1 74 dBy
79| /

50|

20|

AL

1

Center 2.4 GHz 5 MHz/ Span 50 MHz Center 2.4835 Gz 5 MHz/ Span 50 MHz
Title TRANSM TTER RADI ATED BAND EDGE EM SSI ONS Title TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
[Corment A 10012646 [Corment A 10012646
[Dat e: 11. DEC. 2013 16: 00: 52 [Dat e: 11. DEC. 2013 15:33: 14
Lower Band Edge Peak Hopping Upper Band Edge Peak Hopping
Marker 1 [T1] RBW 1 M RF Att 10 dB
® Ref Lvl 48. 57 dByV vBW 10 Hz
110 dByV 2.48350000 GHz sSwr 12.5 s Unit dByv
11
10.1 OB Off st
1
90|
. / \
60| / \
|-D1 54 dBy
50|
- )
30|
20|
HL
:
Center 2.4835 Gz 5 MHz/ Span 50 MHz
Title TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
[Corment A 10012646
[Dat e: 11. DEC. 2_013 15: 33: 54

Upper Band Edge Average Hopping
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Transmitter Band Edge Radiated Emissions — UAM Ante  nna (continued)
Results: Static Mode / 3DH5

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

2400.0 Horizontal 47.1 78.1* 31.0 Complied

2483.5 Horizontal 60.2 74.0 13.8 Complied

Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dBpV/m) (dB)

2483.5 Horizontal 48.5 54.0 55 Complied

Marker 1 [T1] EW 100 kHz E Att 10 dB Marker 1 [T1] EW 1 Mz E Att 10 dB
@Ref Lvi 47.12 dBWV VBW 300 kHz ® Ref Lvl 60. 18 dBYV VBW 3 M
110 dByV 2.40000000 GHz SW 12.5 ns Uni t dByv 110 dByV 2. 48350000 GHz SWr 5 s Uni t dByv
11 11
10.1 fiB O fsét viliTy 47112 dBy 10.1 B O f sbt
2. 40000000 GHz|
100| 100f
D1 98.|1 dByV A /\
80 80| / \
D2 (78.1 dBYV
-D1 74 |dBy
70 70| /
{
WJWJ&LLMW"‘M MMMWW
50 50|
40 40|
AL AL
: :
Center 2.4 Gz 5 MHz/ Span 50 MHz Center 2.4835 Gz 5 MHz/ Span 50 MHz
Tit] e: TRANSM TTER RADI ATED BAND EDGE EM SSI ONS Titl e: TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
[Comment A 10012646 [Comment A 10012646
[Dat e: 11. DEC. 2013 16: 03: 55 [Dat e: 11. DEC. 2013 15: 35: 35
Lower Band Edge Peak Static Upper Band Edge Peak Static
Marker 1 [T1] RBW 1 Mz RF Att 10 dB
® Ref Lvi 48.54 dBYV VBW 10 Hz
110 dByV 2. 48350000 GHz SWr 12.5 s Uni t dByv
11
10.1 B O f sbt
100j
90|
70|
D1 54 dBwV / \
AO—J/ \_
20|
AL
.
Center 2.4835 Gz 5 MHz/ Span 50 MHz
Tit] e: TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
[Comment A 10012646
[Dat e: 11. DEC. 2013 15: 34: 45
Upper Band Edge Average Static
UL VS LTD
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Transmitter Band Edge Radiated Emissions — UAM Ant

enna (continued)

Results: Hopping Mode / 3DH5

|-D1 97.]8 dBy

2. 40000000 GHz|

D2 (77.8 dBYV

40

1

AL

Center 2.4 GHz

5 Miz/

Span 50 M

Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dB uv/m) (dB)
2400.0 Horizontal 46.6 77.8* 31.2 Complied
2483.5 Horizontal 57.9 74.0 16.1 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dBpv/im) (dB)
2483.5 Horizontal 41.9 54.0 12.1 Complied
@ Marker 1 [T1] 5W 100 kHz ; Att 10 dB Marker 1 [T1] EW 1 Mz R-F Att 10 dB
B ETERT o fsét viliTy 46,158 dBy TR B o f set

1oufvv\A/vvwrvvwv\WW\

80)

D1 74 dBy:

\

70

50

40

101

FlL

Center 2.4835 Gz

ITitle:
[Conment A1 10012646

5 MHz/

TRANSM TTER RADI ATED BAND EDGE EM SSI ONS

Span 50 Mz

Title TRANSM TTER RADI ATED BAND EDGE EM SSI ONS
[Comment A 10012646
Dat e: 11. DEC. 2013 16: 02: 49

Dat e

11. DEC. 2013 15: 40: 07

Lower Band Edge Peak Hopping

Upper Band Edge Peak Hopping

® Ref Lvl

110

Marker 1 [T1] RBW 1 Miz RF ALt 10 dB
41.90 dBwV VBW 10 Hz
110 dByV 2.48350000 GHz swr 12.5 s Uni t dByV

10.1 HB O f sét

100

90

70

40

wmmmwmmm

20

10|

FlL

Center 2.4835 Gz

ITitle:
[Conment A1 10012646

Dat e 11. DEC. 2013 15: 42: 53

5 MHz/

TRANSM TTER RADI ATED BAND EDGE EM SSI ONS

Span 50 Mz

Upper Band Edge Average Hopping
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Transmitter Band Edge Radiated Emissions — UAM Ante

nna (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)

M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 1 Oct 2014 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 14 Nov 2014 12
Al1396 | Attenuator Huber & Suhner 6810.17.B | 757987 10 May 2014 12
A1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not Stated 24 May 2014 12
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 14 Nov 2014 12
A1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12
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5.2.9. Transmitter Band Edge Radiated Emissions — V100 An___tenna

Test Summary:

Test Engineer: Mark Percival Test Dates: 26 February 2014 to
11 April 2014

Test Sample MAC Address: 240A546D213

FCC Reference: Parts 15.247(d) & 15.209(a)

Test Method Used: As detailed in ANSI C63.10 Sections 6.9.2 and Notes below

Environmental Conditions:

Temperature (T): 22to0 23

Relative Humidity (%): 34 to 36

Note(s):

1.

4.

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

For the lower band edge measurements: As the lower band edge falls within the non-restricted band only
peak measurements are required. The test receiver resolution bandwidth was set to 100 kHz and video
bandwidth 300 kHz. A peak detector was used, sweep time was set to auto and trace mode was Max
Hold. The test receiver was left to sweep for a sufficient length of time in order to maximise the carrier
level and out-of-band emissions. A marker and corresponding reference level line were placed on the
peak of the carrier. A marker was placed on the band edge spot frequencies and a second marker
placed on the highest emission level in the adjacent band (where a higher level emission was present).
Marker frequencies and levels were recorded.

For the upper band edge measurements: As the upper band edge falls within restricted band both peak
and average measurements were recorded by placing a marker at the edge of the band (2483.5 MHz).
For peak measurements the test receiver resolution bandwidth was set to 1 MHz and video bandwidth
3 MHz. A peak detector was used, sweep time was set to auto and trace mode was Max Hold. For
average measurements the test receiver resolution bandwidth was set to 1 MHz and video bandwidth
10 Hz. A peak detector was used, sweep time was set to auto and trace mode was Max Hold. The test
receiver was left to sweep for a sufficient length of time in order to maximise the carrier level and out-of-
band emissions. A marker was placed on the band edge spot frequencies and a second marker placed
on the highest emission level in the adjacent band (where a higher level emission was present). Marker
frequencies and levels were recorded.

*-20 dBc limit.
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Transmitter Band Edge Radiated Emissions — V100 Ant

enna (continued)

Results: Static Mode / DH5

Frequency Antenna Peak Level Limit Margin
. Result
(MHz) Polarity (dBpv/m) (dB pv/m) (dB)

2398.247 Horizontal 43.6 73.7* 30.1 Complied
2400.0 Horizontal 42.5 73.7* 31.2 Complied
2483.5 Horizontal 55.9 74.0 18.1 Complied

Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
2483.5 Horizontal 45.3 54.0 8.7 Complied
warker 1 [T1] RBW 100 kHz RF Att 10 dB wvarker 1 [T1] RBW 1 Mz RF Att 10 dB
@F@V Lvi 42.53 dByV VBW 300 kHz @ Ref Lvl 55.93 dByV vBW 3 Mz
110 dByV 2.40000000 GHz SWr 12.5 ns Uni t dByv 110 dByV 2. 48350000 GHz SwWr 5 ns Uni t dByv
NET G'S#‘ V111 42.53 dBy NET G'S#‘ V111 55.93 dBy
2. 40000000 GHz| 2. 48350000 GHzf
B TTIT 23760 dBY B
DL 93.[74 dByV {\ 2. 39824649 G /\
—D2 |73. 74 dBY '!\ D1 74 ([dByV / \
B Wi
WA \,L«MNWM meuwmwm»wm
L L
' Center 2.4 GHz 5 MHz/ Span 50 MHz ' Center 2.4835 Gz 5 MHz/ Span 50 MHz
Title 10012646 Title 10012646
[Dat e: 11. APR. 2014 09:47: 34 [Dat e: 11. APR. 2014 10:01: 21
Lower Band Edge Peak Static Upper Band Edge Peak Static
® Marker 1 [T1] RBW 1 M RF Att 10 dB
Ref Lvl 45,30 dByV VBW 10 Hz
110 dByV 2.48350000 GHz Swr 12.5 s Unit dByv
11
10.1 B O f st viliTy 45.[30 dBy
2. 48350000 GHz|
1
f\
D1 54 dByV
AL
' Center 2.4835 Gz 5 MHz/ Span 50 MHz
Title 10012646
[Dat e: 11. APR. 2014 10: 55: 01
Upper Band Edge Average Static
ULVSLTD
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Transmitter Band Edge Radiated Emissions — V100 Ant _enna (continued)
Results: Hopping Mode / DH5

Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dB uv/m) (dB)
2400.0 Horizontal 42.6 73.4* 30.8 Complied
2483.5 Horizontal 53.4 74.0 20.6 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpv/im) (dB)
2483.5 Horizontal 40.1 54.0 13.9 Complied
@ Marker 1 [T1] RBW 100 kHz RF Att 10 dB @ Marker 1 [T1] 5W 1 Mz E Att 10 dB
ll 10.1 hB Ofset Vil 42.61 dBY ll 10.1 @B Of'S#t Yi[T1] 53./36 dBY
MM —
W UUUU UL LA LR N \
2o D2 73.38 dByV ) -D1 74 |dBy \\
50} J s (RN SIPRPR VIV Y ARG AW )
M rwbA Ak drionr] WERPEIA .
Lower Band Edge Peak Hopping Upper Band Edge Peak Hopping
@ Marker 1 [T1] REW 1 M R ALC 10 dB

11

10.1 fiB O f set vi[Ty 40.11 dBy

2. 48350000 GHz|
1

7 M’Wm\'
40|

1

Center 2.4835 Gz 5 Miz/ Span 50 MHz
Titie 10012646
Dat e: 11. APR. 2014 10:56: 47

Upper Band Edge Average Hopping
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Transmitter Band Edge Radiated Emissions — V100 Ant __enna (continued)
Results: Static Mode / 2DH5

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

2399.449 Horizontal 43.8 69.2* 25.4 Complied
2400.0 Horizontal 42.3 69.2* 26.9 Complied
2483.5 Horizontal 55.3 74.0 18.7 Complied

Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
2483.5 Horizontal 44.0 54.0 10.0 Complied
@ Marker 1 [T1] 5W 100 kHz R-F At 10 dB @ Marker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl 42,28 dBwV VBW 300 kHz Ref Lvl 55.33 dByV VBW 3 Mz
110 dByV 2.40000000 GHz SWI 12.5 ns Uni t dByv 110 dByV 2. 48350000 GHz SwWr 5 s Uni t dByv
h 10.1 FB Of f set vil[T1) 42.28 dBy w 10.1 @B G'S#‘ Yi[T1) 55.133 dBy
2.40000000 GHz| 2. 48350000 GHz|
100 V2 [T1] 43.84 dBy B
2.39944890 Gz
90 D1 89,119 dBY 90| /\
D1 74 ([dByV / \
. [
Wil
s ok Ad bty \LVTORA SIRVEY, TNSLYN ARRUTRNEY
l A A ki b i o4 5 oA N A AN Urad M
FlL g
luOemer 2.4 G 5 MHz/ Span 50 Mz ! Center 2.4835 GHz 5 Miz/ Span 50 Mz
[Comment  A: 10012646 Title 10012646
[Dat e 26. FEB. 2014 09: 55: 16 Dat e: 11. APR. 2014 11:01:15
Lower Band Edge Peak Static Upper Band Edge Peak Static
® Marker 1 [T1] RBW 1 M RF Att 10 dB
Ref Lvl 43.97 dByV VBW 10 Hz
110 dByV 2.48350000 GHz Swr 12.5 s Uni t dByv
11
10.1 B O f st viliTy 43.[97 dBy
2. 48350000 GHz|
1
D1 54 dByV
AL
' Center 2.4835 Gz 5 MHz/ Span 50 MHz
Title 10012646
[Dat e: 11. APR. 2014 11:00: 27

Upper Band Edge Average Static
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Transmitter Band Edge Radiated Emissions — V100 Ant
Results: Hopping Mode / 2DH5

enna (continued)

Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dB uv/m) (dB)
2400.0 Horizontal 42.5 68.8* 26.3 Complied
2483.5 Horizontal 51.9 74.0 22.1 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
2483.5 Horizontal 39.7 54.0 14.3 Complied
@ Marker 1 [T1] RBW 100 kHz RF Att 10 dB @ Marker 1 [T1] 5W 1 Mz E Att 10 dB
Ref Lvl 42.53 dByV VBW 300 kHz Ref Lvl 51.85 dByV VBW 3 Mz
110 dByV 2.40000000 GHz SWF 12.5 ns Uni t dByv 110 dByV 2.48350000 GHz SwWr 5 ms Uni t dByv
B T B orfshr viliTy 42,53 dey NET Of f 56t vi[Ty 51,85 dBy
2.40000000 GHz| 2. 48350000 GHz|
100] 1 2T 53.43 dBy
b 2. 48455210 GHz
90| D1 88.]77 dBY WWV\/WMM‘W W“"VV“V\“‘V‘\""""'VW\\
-D1 74 |dBy \
& D2 68. 77 dpsV 7! \\
2
s o e "
AUWMWWMAMWA Wi
20|
FIL A
mCemer 2.4 Gz 5 MHz/ Span 50 Mz ' Center 2.4835 GHz 5 Miz/ Span 50 Mz
[Corment A: 10012646 ITitle 10012646
[Dat e 26. FEB. 2014 10: 54: 54 [Dat e: 11. APR. 2014 11:26:48
Lower Band Edge Peak Hopping Upper Band Edge Peak Hopping
@ Marker 1 [T1] REW 1 M R ALC 10 dB
Ref Lvl 39.70 dByV VBW 10 Hz
110 dByV 2.48350000 GHz swr 12.5 s Uni t dByv
RECaT o f set vi[Ty 39,70 dBy
2. 48350000 GHz|
1
7
|-D1 54 |dBy WAM%%.
HL
' Center 2.4835 Gz 5 MHz/ Span 50 MHz
Title 10012646
[Dat e: 11. APR. 2014 10:59: 02
Upper Band Edge Average Hopping
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Transmitter Band Edge Radiated Emissions — V100 Ant __enna (continued)
Results: Static Mode / 3DH5

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

2399.148 Horizontal 43.6 68.7* 25.1 Complied
2400.0 Horizontal 43.2 68.7* 25.5 Complied
2483.5 Horizontal 55.1 74.0 18.9 Complied

Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
2483.5 Horizontal 44.0 54.0 10.0 Complied
Marker 1 [T1] RBW 100 kHz RF Att 10 dB wvarker 1 [T1] RBW 1 Mz RF Att 10 dB
@R&V Lvl 43.19 dBwV VBW 300 kHz @ Ref Lvl 55.08 dByV VBW 3 Mz
110 dByV 2.40000000 GHz SWI 12.5 ns Uni t dByv 110 dByV 2. 48350000 GHz SwWr 5 s Uni t dByv
h 10.1 FB Of f set vil[T1) 43.19 dBy w 10.1 @B G'S#‘ Yi[T1) 55./08 dBy
2. 40000000 GHz| 2. 48350000 GHz|
100 Va2 |rT1 43.59 dBY 1
2.39914830 Gz
9l o1 88.74 dBy 99 /\
ﬂ D1 74 ([dByV / \

7 D2 68. 74 SV 7!

. [

o ) MMAWMWM/ [esmiippar il

AUWMMWM« M A \/\%J At g A S i AnA i N

FlL A
luOemer 2.4 G 5 MHz/ Span 50 Mz ! Center 2.4835 GHz 5 Miz/ Span 50 Mz
[Comment A: 10012646 Title 10012646
[Dat e 26. FEB. 2014 10: 30: 06 Dat e: 11. APR. 2014 10: 36: 43
Lower Band Edge Peak Static Upper Band Edge Peak Static
® varker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl 43.99 dByV VBW 10 Hz
110 dByV 2.48350000 GHz SwWr 12.5 s Uni t dByv
B ETRRT o fset Y17 43.199 dBy
2. 48350000 GHz|
D1 54 |dBy / \
s /! \
30|
AL
' Center 2.4835 Gz 5 MHz/ Span 50 MHz
Title 10012646
[Dat e: 11. APR. 2014 10: 37: 44
Upper Band Edge Average Static
UL VS LTD
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Transmitter Band Edge Radiated Emissions — V100 Ant

enna (continued)

Results: Hopping Mode / 3DH5

Center 2.4 Giz

[Conment A 10012646
Dat e:

5 MHz/

26. FEB. 2014 10: 54: 54

Span 50 Mz

Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dB uv/m) (dB)
2400.0 Horizontal 42.5 68.8* 26.3 Complied
2483.5 Horizontal 53.0 74.0 21.0 Complied
2484.502 Horizontal 53.3 74.0 20.7 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dB uV/m) (dB uv/m) (dB)
2483.5 Horizontal 39.2 54.0 14.8 Complied
@ Marker 1 [T1] RBW 100 kHz RF Att 10 dB @ Marker 1 [T1] RBW 1 Miz RF Att 10 dB
B T BB o f st valiTy 4253 dBy T BB afspt vil[T1) 5297 dBy
100] 1 [T 53.[26 dBy
D1 88.77 dBy WW}WW 9UW
50| i A A M ASA ]

40

10|

Center 2.4835 GHz

Title:
Dat e

10012646
11. APR. 2014 10: 35: 32

5 MHz/

Span 50 Mz

Lower Band Edge Peak Hopping

Upper Band Edge Peak Hopping

@ Ref Lvl

114

Marker 1 [T1] RBW 1T MEz  RFALL 10 dB
39.24 dBYV  VBW 10 He

110 dBYV 2.48350000 GHz SW 12,5 s Uni t dByV

10.1 FB C”S#l vi|[T1) 39.[24 dBy

2. 483501000 GHz|

90

(D1 54 dBY 1
50l Wﬂ N Iﬁ TR
40

Center 2.4835 Gz

Title:
Dat e

10012646

11. APR. 2014 10: 39: 55

5 MHz/

Span 50 Mz

Upper Band Edge Average Hopping
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Transmitter Band Edge Radiated Emissions — V100 Ant

enna (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 01 Oct 2014 12

A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 14 Nov 2014 12

Al1396 | Attenuator Huber & Suhner 6810.17.B | 757987 10 May 2014 12

M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not Stated 14 Mar 2015 12

K0002 | 3m RSE Chamber Rainford EMC N/A N/A 14 Nov 2014 12

A1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12
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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% 1+4.69 dB
Conducted Maximum Peak Output Power 2.4 GHz to 2.4835 GHz 95% +1.13dB

Carrier Frequency Separation 2.4 GHz to 2.4835 GHz 95% 1+0.92 ppm
Average Time of Occupancy 2.4 GHz to 2.4835 GHz 95% +0.3 ns
20 dB Bandwidth 2.4 GHz to 2.4835 GHz 95% +3.92%
Radiated Spurious Emissions 30 MHz to 1 GHz 95% 15.65 dB
Radiated Spurious Emissions 1 GHz to 26.5 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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7. Report Revision History

Revision Details

Version

Number Page No(s) | Clause Details

1.0 - - Initial Version

2.0 - - Model number updated
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