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1. Customer Information

Company Name:

Innovative Converged Devices Ltd

Address:

Innovation Centre
Highfield Drive

St Leonards-on-Sea
East Sussex

TN38 9UH

United Kingdon
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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) 2011:
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) 2011:
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) 2011:
Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209

Specification Reference:

RSS-Gen Issue 3 December 2010

Specification Title:

General Requirements and Information for the Certification of Radio Apparatus

Specification Reference:

RSS-210 Issue 8 December 2010

Specification Title:

Licence-exempt Radio Apparatus (All Frequency Bands):
Category | Equipment.

Site Registration:

FCC: 209735; Industry Canada: 3245B-2

Location of Testing:

RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

Test Dates:

21 February 2012 to 14 March 2012

2.2. Summary of Test Results

FCC Reference
(47CFR) IC Reference Measurement Result
Part 15.109 RSS-Gen 4.10/6.1 Receiver/ldle Mode Radiated Spurious Emissions @
RSS-Gen 4.6.1/4.6.3 . :
Part 15.247(a)(1) RSS-210 A8.1(a) Transmitter 20 dB Bandwidth 7]
Part 15.247(a)(1) RSS-210 A8.1(b) Transmitter Carrier Frequency Separation 7]
Part ) Transmitter Number of Hopping Frequencies
15.247(a)(1)(iii) RSS-210 A8.1(d) and Average Time of Occupancy 9
RSS-Gen 4.8 . .
Part 15.247(b)(1) RSS-210 A8.4(2) Transmitter Maximum Peak Output Power @
Part 15.247(d)/ RSS-Gen 4.9 . . o
15.209(a) RSS-210 AB.5 Transmitter Radiated Emissions @
Part 15.247(d)/ RSS-Gen 4.9 . . I
15.209(a) RSS-210 A8 5 Transmitter Band Edge Radiated Emissions 7]

Key to Results

J = Complied

0 = Did not comply

RFI Global Services Ltd
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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.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: IRIS

Model Name or Number: IRIS (McLaren Infotainment System)
Serial Number: 1109060100313

Hardware Version Number: MP1

Software Version Number: MP1

FCC ID: FSOIRISMP6

IC Certification Number: 10473A-IRISMP6

3.2. Description of EUT

The equipment under test was an Automotive Entertainment System

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

RFI Global Services Ltd Page 7 of 45
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3.4. Additional Information Related to Testing

Tested Technology: Bluetooth
Power Supply Requirement: Nominal 120V
Type of Unit: Transceiver
Channel Spacing: 1 MHz
Mode: Basic Rate Enhanced Data Rate
Modulation: GFSK /4-DQPSK 8DQPSK
Packet Type: (Maximum Payload) DH5 2DH5 3DH5
Data Rate (Mbit/s): 1 2 3
Maximum Conducted Output Power: | 0.0 dBm
Antenna Gain 4.0 dBi
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
Receive Frequency Range: 2402 MHz to 2480 MHz
Receive Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 0 2402
Middle 39 2441
Top 78 2480

3.5. Support Equipment

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

Description: Amplifier

Brand Name: Meriden Audio Ltd
Model Name or Number: 11M0124CP
Serial Number: MCLAP1045010

Description: Ethernet Hub
Brand Name: Not stated
Model Name or Number: Not stated
Serial Number: Not stated

Page 8 of 45

RFI Global Services Ltd




TEST REPORT

VERSION NO. 1.0

SERIAL NO: RFI-RPT-RP81039JD02A

ISSUE DATE: 10 JULY 2012

Support Equipment (continued)

Description: LCD display
Brand Name: McLaren

Model Name or Number: 11M1431CP.01
Serial Number: 1202170501112
Description: Laptop

Brand Name: Dell

Model Name or Number: D610

Serial Number: PC401NT

Description:

2.4GHz WLAN Antenna

Brand Name:

Laird Technologies

Model Name or Number:

Protype #69

Serial Number:

00721XXXXXA

Description: USB connector
Brand Name: McLaren

Model Name or Number: 11M1432CP.02
Serial Number: 1202060500909

Description: Ethernet PCB board
Brand Name: Not stated
Model Name or Number: Not stated
Serial Number: Not stated

Description: Ethernet cable
Brand Name: Not stated
Model Name or Number: Not stated
Serial Number: Not stated
Description: Mini USB cable
Brand Name: Not stated
Model Name or Number: Not stated
Serial Number: Not stated

RFI Global Services Ltd
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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 Transmit mode with Basic Rate (DH5 packets) or EDR (2DH5 or 3DH5 packets) as required.

e Receive/idle mode

4.2. Configuration and Peripherals

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

e The EUT was connected to a test laptop using a USB cable. Bluetest software was installed on the
laptop and this was used to control the CSR Bluetooth module inside the EUT.

e The EUT was set into a transmit mode on the required channel, with required rate set
and receive mode.
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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.
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5.2. Test Results

5.2.1. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 29 February 2012
Test Sample Serial No: 1109060100313
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): 26

Relative Humidity (%): 33

Results: Quasi Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
64.003 Vertical 26.8 40.0 13.2 Complied
84.606 Horizontal 23.7 40.0 16.3 Complied
90.236 Vertical 31.6 43.5 11.9 Complied
99.186 Vertical 26.0 435 17.5 Complied
230.311 Horizontal 28.8 46.0 17.2 Complied
300.050 Horizontal 30.8 46.0 15.2 Complied
332.991 Horizontal 40.7 46.0 5.3 Complied
499.636 Horizontal 29.8 46.0 16.2 Complied
565.219 Horizontal 34.9 46.0 111 Complied
930.891 Horizontal 324 46.0 13.6 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. 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 (RFI 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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Receiver/ldle Mode Radiated Spurious Emissions (continued)

CC Part 15200 Radatsd Emsslons Ciss 8 20WHE-1GH: 3

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

RFI Global Services Ltd
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineer: Andrew Edwards & Test Date: 21 February 2012 &
Nick Steele 14 March 2012

Test Sample Serial No: 1109060100313

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 GHz to 12.75 GHz

Environmental Conditions:

Temperature (°C): 2210 23
Relative Humidity (%): 221023
Results:
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
1109.521 Horizontal 47.6 54.0 6.4 Complied
1163.284 Horizontal 46.5 54.0 7.5 Complied
1652.156 Horizontal 49.8 54.0 4.2 Complied
1831.736 Horizontal 50.1 54.0 3.9 Complied
4328.595 Vertical 42 1 54.0 11.9 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. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI 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 (RFI 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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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 47.27 BV VBW 3 WHz Ref Lvi 41.33 dBYV  VBW 3 WHz
80 dByV 1.10220441 GHz ~ SWT 7.5 ms Unit dByV 80 dByV 4.32865731 GHz  SWT 5 ms Unit dByV
8 8c
vi[ra] 47.27 dBy
1.10220441 GHz|
70 Vo rTil 49.73 dBy 0
1.16232465 GHz|
6 V3Tl 49.68 dBy 60}
1.64929860 GHz|
01,54 By = Al S — |01 54 |dBY
5o 3 2 1.79358717 GHz 5¢
e 1
» LITR ROV NN N " -
oAl { o LAY gttt Aot
3 3¢,
2 2C|
10} ¢,
C|
-1 ~1¢|
- 2l

Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 WHz/ Stop 6 GHz
[Title: 81039 [Title: 81039
JComment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE [Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
Date: 21.FEB.2012 09:56:25 Date: 21.FEB.2012 10:40:54
Marker 1 [T1] RBW 1 MHz RF ALt 0 dB Marker 1 [T1] RBW 1 MHz RF ATt 0 dB
Ref Lvi 33.18 dByV VBW 3 MHz Ref Lvi 39.84 dByV VBW 3 MHz
80 dByV 6.22444890 GHz SWT 11.5 ms unit dByv 80 dByV 12.47394790 GHz SWT 27 ms unit dByV
8C
7C]
6L 6C|
-D1 54 |dBy |-D1 54 dBy
5( 5C|
1
a4 4| Y
[smdmmAun A
1 WMMWWMMW
Ludsini ; e W L .
2( 2¢|
1 1c|
C]
1 ~1(]
- _adl
Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
[Title: 81039 81039
[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: 14.MAR.2012 01:24:14 14.MAR.2012 01:45:09

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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5.2.2.Transmitter 20 dB Bandwidth

Test Summary:

Test Engineer: Mark Percival Test Date: 1 March 2012
Test Sample Serial No: 1109060100313
FCC Part: 15.247(a)(1)

Test Method Used:

As detailed in ANSI C63.10 Section 6.9.1

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 24
Results DH5:
20 dB Bandwidth
Channel (kH2)
Bottom 951.904
Middle 941.884
Top 941.884
Results 2DH5:
20 dB Bandwidth
Channel (kH2)
Bottom 1252.505
Middle 1242.485
Top 1242.485
Results 3DH5:
20 dB Bandwidth
Channel (kH2)
Bottom 1262.525
Middle 1272.545
Top 1272.545
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Transmitter 20 dB Bandwidth (continued)
Results DH5:

Delta 1 1111 RBH 30 kHz  RF ALt 20 dB —
@Rsf Ll 1.27 dB VBH 100 kHz Delta 1 [T1] RBH 30 khz  RF Att 20 dB
10 dBm 951.90380761 kHz ST 14 me  Unit dBn @Ref Ll -0.27 a8 VBH 100 kHz
10 dBm 941.B8376753 kHz ST 14 ms  Unit dBn
20 dB| Offset YTl -211.73 B gy
2. 40152405 Bhz, 20 dB|0ffset vLTL 2062 dB| ey
=57 NIaEE: i . 44053107 GHz
351.90380761 Kz For=rr = :
1 341.88378753 Kz
, 3
[—p2r288 A 1

F—o7zrT o

-7
_gul
Center 2.402 GHz 500 kHz/ Span 5 MHz =
Fonment A: 20dB BANDWIDTH Center 2.441 BHz 500 kHz/ Span 5 MHz
ate: 01.MAR.2012 10:16:26 omment A: 20dB BANDWIDTH
ate: D1.MAR. 2012 10:23:47

Delta 1 [T1] REW 30 knz AT ALt 20 0B
@Rsf Lvl -0.40 dB VBW 100 kHz
10 d8m 941.88376753 kHz  SWT 14 ms  Unit dBn
20 dBj Offset vi|[T1] -211.00 dBm| gy
2. 47353407 Ghz]
For—TF s T . e

\j\ 941.88376753 kHz]

SN,

F—D2F2T.F 4

Center 248 BHz 500 khz/ Span 5 MHz

fConment A: 20dB BANDWIDTH
ate: 01.MAR.2012 10:26:22
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Transmitter 20 dB Bandwidth (continued)

Results 2DH5:

1.25250601 Mz

Delta 1 LTL) 30 kHz  RF ALt 0 B

@Ref Lvl -0.85 dB 100 kHz
10 dBm 1.25250501 MHz t4ms  Unit dBn
20 dB| Dffset MUIRES| -35(. 12 dBn)
2.401360373 GHz|
Al [TTTT .85 dB

oL -15.2

a
=

—o02|35.2 d

\:

e |

Center 2.402 BHz
fConment A: 20dB BANDWIDTH

Span 5 Mz

Delta { [11] ROW 30 Kz RF AtL 0 db
Ref Lvl -0.22 dB VBW 100 kHz
10 dBn 1.24248497 Mz SWT 14 ma  Unit dBn
20 dB) Vi|[71] -3 a
2. 44036373
AT [TTTT —U[ZZ @B
1.24248497 MHz]
|01 -15.
1
J §
o2 | -35. 7

70

Center 2.441 GHz 500 kHz/ Span § MHz

omment A: 20dB BANDWIDTH
01.MAR.2012 10:33:03

ate:

ate: 01.MAR. 2012 10:32:38
Delta 1 [T1] 30 kHz RF Att 0 dB
Ref Lvl 100 kHz
10 dBm 1.24248437 MHz 14 ms Unit dBm
20 dB|0ffset vLIT1 3664 dB| g
2. 47836373 GHz|
Al [TTIT (03 do
1.24248487 MHz|
|0t -16.3 dB
{ I
|—>02 |-36.3 df ‘\

fConment A: 20dB BANDWIDTH

ate: 01.11AR. 2012 10:41:54

Vil
% NN L\»/
_anl
Center 2.48 BHz Span 5 Mz
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Transmitter 20 dB Bandwidth (continued)

Results 3DH5:

Center 2.441 BHz
omment A: 20dB BANDWIDTH

Delta 1 LTL) REW 30 Kz RF ALL 0 B
Ref Lvl -0.99 d8 VBW 100 kHz
0 dBn 1.26252505 MMz~ SWT 14 ms  Unit dBn
20 dB|0ffset vLIT1 -35.66 dB|
2.40135071 GH)
-1 2TTTTT B REEAG
|0t -1g| B 1. 26252605 H
U{\JAU f
5 y ‘
2 |36 dB i ¥
o /'J UL A
/ -
- )\ k
N
100l
Center 2.402 BHz 500 kHz, Span 5 Mz
onnent A: 20dB BANDWIDTH
ate: 01.MAR.2012_10:51:03
Delta 1 [T RBH 30 kHz  RF ALt 0 B
Ref Lvl -0.57 dB VBU 100 kHz
0 dBn 1.27254508 MMz SWT 14 ms  Unit dBn
20 dB|Offset viliT11
-t 2T [TTTT
lot -1g| o8
E /\u Il
. i
2 |36 o8 ] i
Ny \wv " \J\
/ v
R WYV
W
100l
Center 2.48 BHz 500 Kz, Span 5 Mz
onment A: 20dB BANDWIDTH
ate: 01.MAR. 2012 10:67:06

ate: D1.MAR. 2012 10:54:18

Delta 1 011 ]
Ref Lvl -0.06 dB VBW 100 kHz
0 dbm 1.27254509 MHz  SWT 14 ms  Unit dBn
20 dB|0ffset vLTL -35.12 dB| ey
[2.440348363 GHz|
N Al [TTTT =0.T5 g8
o1 -15 de
A
f"JU
L2 |35 dp /3’[ ‘\i\
k/”\ 4
\,a/ \,/"“ o
Mo
- 70t
“100
500 kHz/ Span 5 fitz

RFI Global Services Ltd

Page 19 of 45



TEST REPORT

VERSION NO. 1.0

SERIAL NO: RFI-RPT-RP81039JD02A

ISSUE DATE: 10 JULY 2012

5.2.3. Transmitter Carrier Frequency Separation

Test Summary:

Test Engineer: Mark Percival Test Date: 01 March 2012
Test Sample Serial No: 1109060100313
FCC Part: 15.247(a)(1)

Test Method Used:

As detailed in ANSI C63.10 Section 7.7.2

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 24

Results: DH5

Carrier Frequency Limit Marain
Separation (/5 of 20 dB BW) (ngz) Result
(kHz) (kHz)
1002.004 627.923 374.081 Complied

Note(s):

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

limit.

Delta 1 [T1] RF Att 0 dB
Ref Lvl 2.56 db

10 dBm 1.00200401 MHz

dBn

20 dB|0ffset

a
. |2.441000100 GHz

-3.88 dBn|

T

]

Mﬁeznmm Mz

(56 OB

ol
Center 2.4415 GHz
ritle: 81038

ate: 01 MAR,2012 _11:58:19

Fonmen t A: CARRIER FREQUANCY SEPARATION
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Transmitter Carrier Frequency Separation (continued)
Results: 2DH5

Carrier Frequency Limit Marain
Separation (/s of 20 dB BW) (ngz) Result
(kHz) (kHz)
1002.004 828.324 173.680 Complied
Note(s):
1. The 20 dB bandwidth measured for the middle channel operating at 2441 MHz was used to calculate the
limit.
3 Delta 1 [T1] %N 30 kHz RF Att 0 dB
®Ref Lvl -23.66 dB VBW 100 kHz
0 dBm 1.00200401 MHz SWT 6 ms Unit dBm
20 dB|Offset MU -16/.04 dBm|
2.44100/100 GHz|
Al [[TT -23 86 dB
1.00200401 MHz|
/»/\» <]
IV
F2
F‘1
) Center 2.4415 GHz 200 kHz/ Span 2 MHz
[ritle: 81033
omment A: CARRIER FREQUANCY SEPARATION
ate: D1.MAR.2_EIiZ 11:54:50
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Transmitter Carrier Frequency Separation (continued)

Results: 3DH5

Carrier Frequency Limit Marain
Separation (/s of 20 dB BW) (ngz) Result
(kHz) (kHz)
1002.004 848.364 153.640 Complied
Note(s):

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

limit.

3 Delta 1 L11) REN RF ALL 0 db
®Ref Lvl -23.92 0B VB 100 kHz
0 dBn 1.00200401 MHz ST B
20 dB| Of foet 1459 dBm
2. 441000100 BHz
R RePa
A A 1.00200401 Tz,
LM ol

F1

_ 100l
Center 2.4415 GHz 200 kHz/

ritle: 81033
Fonment A: CARRIER FREQUANCY SEPARATION
ate: 2

01.MAR.2012 12:02: 4
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5.2.4. Transmitter Number of Hopping Frequencies and Average Time of Occupancy

Test Summary:

Test Engineer:

Mark Percival

Test Date:

01 March 2012

Test Sample Serial

No:

1109060100313

FCC Part:

15.247(a)(1) i)

Test Method Used:

As detailed in ANSI C63.10 Section 7.7.3 & 7.7.4

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 23
Results:
o Number of Average Time - .
ET“'SS'O” Hops in 31.6 of Occupancy Limit Margin Result
Width (us) Seconds (s) (s) (s)
2885.772 109 0.315 0.4 0.085 Complied
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.
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Transmitter Number of Hopping Frequencies and Average Time of Occupancy (continued)
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5.2.5. Transmitter Maximum Peak Output Power

Test Summary:

Test Engineer: Mark Percival Test Date: 01 March 2012
Test Sample Serial No: 1109060100313
FCC Part: 15.247(b)(1)

Test Method Used:

As detailed in ANSI C63.10 Section 6.10.1

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 23
Results: DH5
Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom -0.10 30.0 30.10 Complied
Middle -0.35 30.0 30.35 Complied
Top -0.71 30.0 30.71 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom -0.10 4.0 3.90 36.0 32.1 Complied
Middle -0.35 4.0 3.65 36.0 324 Complied
Top -0.71 4.0 3.29 36.0 32.7 Complied
Results: 2DH5
Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 0.02 21.0 20.9 Complied
Middle -0.10 21.0 211 Complied
Top -0.59 21.0 21.6 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom 0.02 4.0 4.02 27.0 229 Complied
Middle -0.10 4.0 3.90 27.0 23.1 Complied
Top -0.59 4.0 3.41 27.0 23.6 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 3DH5

Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom -0.35 21.0 214 Complied
Middle -0.45 21.0 21.5 Complied
Top -0.99 21.0 21.9 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom -0.35 4.0 3.65 27.0 234 Complied
Middle -0.45 4.0 3.55 27.0 23.5 Complied
Top -0.99 4.0 3.01 27.0 23.9 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: Basic Rate DH5

Marker 1 [T1] ﬁu 2 MHz R-F Att 10 dB 3 Marker 1 [T1] Eu 2 MHz RF Att 10 dB
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1 1
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Transmitter Maximum Peak Output Power (continued)

Results: 2DH5
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Transmitter Maximum Peak Output Power (continued)

Results: 3DH5

Marker 1 [T1] ﬁu 2 MHz R-F Att 10 dB 3 Marker 1 [T1] Eu 2 MHz RF Att 10 dB
Ref Lvl -0.35 dBm VBUW 10 MHz Ref Lvl -0.45 dBm VBW 10 MHz
10 dBm 2.40161673 GHz SWT 5 ms Unit dBm 10 dBm 2.44073697 GHz SWT 5 ms Unit dBm
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5.2.6. Transmitter Radiated Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 29 February 2012
Test Sample Serial No: 1109060100313

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 (°C): 27

Relative Humidity (%): 32

Results: Quasi-Peak DH5

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
41.937 Vertical 10.2 40.0 29.8 Complied
46.528 Vertical 10.9 40.0 29.1 Complied
55.072 Horizontal 7.3 40.0 32.7 Complied
84.319 Vertical 31.5 40.0 8.5 Complied
106.404 Vertical 24.4 43.5 19.1 Complied
129.884 Vertical 12.5 43.5 31.0 Complied
187.796 Vertical 294 435 141 Complied
263.723 Vertical 17.5 46.0 28.5 Complied
299.993 Horizontal 324 46.0 13.6 Complied
332.981 Horizontal 38.5 46.0 7.5 Complied
499.453 Horizontal 26.1 46.0 19.9 Complied
665.897 Horizontal 291 46.0 16.9 Complied
Note(s):

1.

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

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.

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.

Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI 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)

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

Test Summary:

Test Engineer:

Nick Steele

Test Date:

05 March 2012

Test Sample Serial No:

1109060100313

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 t0 26.5 GHz

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

22

Results: Peak Bottom Channel DH5

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuVv/m) (dB)
4803.589 Vertical 57.1 74.0 16.9 Complied
8038.076 Vertical 481 74.0 25.9 Complied
8056.513 Vertical 46.8 74.0 27.2 Complied
Results: Average Bottom Channel DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBuv/m) (dB)
4804.037 Vertical 49.0 54.0 5.0 Complied
8038.076 Vertical 47.3 54.0 6.7 Complied
8056.513 Vertical 45.7 54.0 8.3 Complied
Results: Peak Middle Channel DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBpV/m) (dB)
4881.646 Vertical 56.4 74.0 17.6 Complied
8038.076 Vertical 48.1 74.0 25.9 Complied
8056.513 Vertical 46.8 74.0 27.2 Complied
Results: Average Middle Channel DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
4882.024 Vertical 48.5 54.0 5.5 Complied
8038.076 Vertical 47.3 54.0 6.7 Complied
8056.513 Vertical 457 54.0 8.3 Complied
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Transmitter Radiated Emissions (continued)

Results: Peak Top Channel DH5

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
4959.611 Vertical 56.4 74.0 17.6 Complied
8038.076 Vertical 48.1 74.0 259 Complied
8056.513 Vertical 46.8 74.0 27.2 Complied
Results: Average Top Channel DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
4960.022 Vertical 48.2 54.0 5.8 Complied
8038.076 Vertical 47.3 54.0 6.7 Complied
8056.513 Vertical 457 54.0 8.3 Complied
Results: Peak Hopping Mode DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
4806.132 Vertical 56.8 74.0 17.2 Complied
8038.076 Vertical 48.1 74.0 259 Complied
8056.513 Vertical 46.8 74.0 27.2 Complied
Results: Average Hopping Mode DH5
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
4805.837 Vertical 31.8. 54.0 22.2 Complied
8038.076 Vertical 47.3 54.0 6.7 Complied
8056.513 Vertical 457 54.0 8.3 Complied
Note(s):

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

3. 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.
4. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI 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 (RFI 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)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 44.41 dBYV  VBW 3 MHz Ref Lvi 55.63 dBYV  VBW 3 MHz
80 dBwV 1.06613226 GHz SWT 7.5 ms Unit dBwv 80 dByV 4.96192385 GHz SwT 5 ms Unit dBwv
8,
vi|[T1] 44 /41 dBy
1.06613226 GH]
[TIT 824 By 7
1.33066132 GHZ]
V3l[mil 48156 dBy ol
1.59519038 GHz] 3
D1 54 [dByV valrri] 47|01 dBy D1 54 |dByV
— £
124 50 GHZ|
[ J/‘v\j\
"
a1 Lt e |y ] o
MW W INVRIRN (N FVTY V) PN Y At VRV W TRV Sty
3]
2(]
1 1€
C|
- -1(|
- _ad
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 Gz 200 MHz/ Stop 6 GHz
Title: 81039 Title: 81039
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 6.MAR.2012 00:37:21 Date: 6_MAR.2012 00:29:07
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF ALt 0 dB
Ref Lvl 49.78 dBNV  VBW 3 MHz Ref Lvi 47.79 dBYV  VBW 3 MHz
80 dBWV 7.81162325 GHz SWT 11.5 ms Unit MY 80 dByV 8.11422846 GHz SWT 27 ms Unit dBwv
8,
Yi([T1] 49.78 dBy Y1 [T1] 4779 dBy’
7.81162325 GH] 8.11422846 GHZ]
TTIT 50.56 dBY ¢ TTIT 7060 dBY
7.90380762 GHz] 8.25701403 GHZ]
6 va([ril 50.85 dBy 6]
7.98396794 GHz]
|-D1 54 |dBy |-D1 54 |dBy
T
5 v v Y| sclL
SN DRI v v g U SO ;
4c|
LNttt AR AN |
WWWMMW
3 3(]
2(]
1c]
|
-1 1]
- ~2dl
Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
Title: 81039 Title: 81039
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 5_MAR.2012  22:57:34 Date: 5_MAR.2012  21:33:48

Page 34 of 45

RFI Global Services Ltd




TEST REPORT SERIAL NO: RFI-RPT-RP81039JD02A

VERSION NO. 1.0 ISSUE DATE: 10 JULY 2012

Transmitter Radiated Emissions (continued)

Varker 1 [T1] RBW T MHz | RF ACC 0 d8 Varker 1 [T1] RB 1 MHz  RF ATt 0 d&
Ref Lvi 47.09 dBYV  VBW 3 WHz Ref Lvi 48.29 dBYV  VBW 3 MHz
80 dByV 17.77905812 GHz ~ SWT 30 ms Unit dByV 80 dBYV 24.85971944 GHz ~ SWT 40 ms unit dByV
8
7
6]
|01 54 [dBy |01 54 [dBy
* M
a( WWWWWWW a
a
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1
q
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R _ad
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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5.2.7. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer:

Nick Steele

Test Date:

06 March 2012

Test Sample Serial No:

1109060100313

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.10 Sections 6.9.2

Environmental Conditions:

Temperature (°C): 21
Relative Humidity (%): 22
Results: Static Mode DH5
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
2400.0 Vertical 53.2 72.3* 19.1 Complied
2483.5 Vertical 50.5 74.0 235 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuV/m) (dB)
2483.5 Vertical 37.7 54.0 16.3 Complied
Results: Hopping Mode DH5
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpuVv/m) (dB)
2400.0 Vertical 48.0 72.2* 24.2 Complied
2483.5 Vertical 494 74.0 24.6 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
2483.5 Vertical 30.3 54.0 23.7 Complied
Results: Static Mode 2DH5
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBpV/m) (dB)
2400.0 Vertical 47.0 71.7* 24.7 Complied
2483.5 Vertical 55.2 74.0 18.8 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuV/m) (dB)
2483.5 Vertical 40.0 54.0 14.0 Complied
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Results: Hopping Mode 2DH5
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuVv/m) (dB)
2400.0 Vertical 48.6 72.9* 24.3 Complied
2483.5 Vertical 55.4 74.0 18.6 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuvim) (dB)
2483.5 Vertical 31.3 54.0 22.7 Complied
Results: Static Mode 3DH5
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuVv/m) (dB)
2400.0 Vertical 47.7 71.7* 24.0 Complied
2483.5 Vertical 56.9 74.0 17.1 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuV/m) (dB)
2483.5 Vertical 41.1 54.0 12.9 Complied
Results: Hopping Mode 3DH5
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuVv/m) (dB)
2400.0 Vertical 46.9 72.6* 25.7 Complied
2483.5 Vertical 54.8 74.0 19.2 Complied
Frequency Antenna Average Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuvim) (dB)
2483.5 Vertical 31.0 54.0 23.0 Complied
Note(s):

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

1.
factor and cable loss.

2. *-20 dBc limit
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Transmitter Band Edge Radiated Emissions (continued)

DH5 Static Mode

D2 [72.3 dBWV. {

AL
Center 2.4 GHz 5 MHz/ Span 50 MHz
Title: 81039
Comment A: TRANSMITTER RADIATED BAND EDGE EMISSIONS
pate: 6.MAR.2012 02:35:39

Lower Band Edge Peak Static

é/ Marker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
¢, Ref Lvl 53.24 dByV VBW 300 kHz Ref Lvi 50.50 dByV VBW 3 MHz
100 dBwV 2.40000000 GHz SWT 12.5 ms unit dByv 100 dBwV 2.48350000 GHz swT 5 ms unit dByvV
10¢,
| b1 923 dBy:
9 (‘ ) [\
E
|-D1 74 |dBy / \

7|

6}

50}

A}

30}

2|

1|

AL

i

Title: 81039
Comment A: TRANSMITTER RADIATED BAND EDGE EMISSIONS

pate

Center 2.4835 GHz 5 MHz/ Span 50 MHz

: 6.MAR.2012 01:54:18

Upper Band Edge Peak Static

@

10¢,

Marker 1 [T1] RBW 1 MHz  RF ALt 10 dB
Ref Lvi 37.66 dBYV VBW 10 Hz
100 dByV 2.48350000 GHz SWT 12.5 s unit dByV

o}

E

7}

6}

£

a|

|-D1 54 [dBY / \

30}

P

2}

1|

FL
o
Center 2.4835 GHz 5 MHz/ Span 50 MHz

Title: 81039
Comment A: TRANSMITTER RADIATED BAND EDGE EMISSIONS
pate: 6.MAR.2012 01:57:25

Upper Band Edge Average Static

Page 38 of 45

RFI Global Services Ltd



TEST REPORT SERIAL NO: RFI-RPT-RP81039JD02A

VERSION NO. 1.0 ISSUE DATE: 10 JULY 2012

Transmitter Band Edge Radiated Emissions (continued)
DH5 Hopping Mode
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Transmitter Band Edge Radiated Emissions (continued)

2DH5 Static Mode
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Transmitter Band Edge Radiated Emissions (continued)

2DH5 Hopping Mode
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Transmitter Band Edge Radiated Emissions (continued)

3DH5 Static Mode
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Transmitter Band Edge Radiated Emissions (continued)
3DH5 Hopping Mode
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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 Calcula_ted
Level (%) Uncertainty
Conducted Maximum Peak Output Power 2.4 GHz to 2.4835 GHz 95% +0.27 dB
Carrier Frequency Separation 2.4 GHz t0 2.4835 GHz 95% 10.92 ppm
Average Time of Occupancy 2.4 GHz to 2.4835 GHz 95% $0.3 ns
20 dB Bandwidth 2.4 GHz t0 2.4835 GHz 95% 10.92 ppm
Radiated Spurious Emissions 30 MHz 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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Appendix 1. Test Equipment Used

RFI No. Instrument Manufacturer Type No. Serial No. Date Cal.
Calibration Interval
Due (months)
A1393 Attenuator HUBER + 757456 6820.17.B 08 Jul 2012 12
SUHNER AG

A1534 Pre Amplifier | Hewlett Packard | 8449B 3008A00405 09 Oct 2012 12

A1818 Antenna EMCO 3115 00075692 09 Oct 2012 12

A1834 Attenuator Hewlett Packard | 8491B 10444 29 Jan 2013 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

A256 Antenna Flann Microwave | 18240-20 400 09 Oct 2012 12

A436 Antenna Flann 20240-20 330 09 Oct 2012 12

A553 Antenna Chase CBL6111A 1593 15 Feb 2013 12

K0001 5m Semi- Rainford EMC N/A N/A 29 May 2012 | 12
Anechoic
Chamber

K0002 3m RSE Rainford EMC N/A N/A 09 Oct 2012 12
Chamber

M1124 Spectrum Rohde & ESI26 100046K 29 Jun 2012 12
Analyser Schwarz

M1242 Spectrum Rohde & FSEM30 845986/022 12 Dec 2012 | 12
Analyser Schwarz, Inc.

M1273 Test Receiver | Rohde & ESIB 26 100275 03 Feb 2013 12

Schwarz

S0537 EL302D Dual | TTI EL302D 249928 Calibrated 12

Power Supply before use

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