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SECTION 1

REPORT SUMMARY

FCC Testing of the
Sharp SHL22 Dual-band CDMA (BCO, BC6) & Quad-band GSM
(GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) & Tri-band LTE
(B1, B11, B18) multi mode cellular phone with Bluetooth, WLAN, NFC (FeliCa) and GPS
In accordance with FCC CFR 47 Part 15C (Bluetooth Low Energy)
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INTRODUCTION

The information contained in this report is intended to show verification of the FCC Testing of

the Sharp SHL22 Dual-band CDMA (BCO, BC6) & Quad-band GSM

(GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) & Tri-band LTE
(B1, B11, B18) multi mode cellular phone with Bluetooth, WLAN, NFC (FeliCa) and GPS to the
requirements of FCC CFR 47 Part 15C.

Objective To perform FCC Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for
the series of tests carried out.

Manufacturer Sharp Corporation

Model Number(s)

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date

Incoming Release

SHL22

IMEI 004401114764687
IMEI 004401114765106

2
FCC CFR 47 Part 15C (2012)

Application Form

Date 14 May 2013
Disposal Held Pending Disposal
Reference Number Not Applicable
Date Not Applicable
Order Number 9676
Date 30 April 2013
Start of Test 21 May 2013
Finish of Test 07 July 2013
Name of Engineer(s) G Lawler
M Russell

Related Document(s)

Document 75920802 Report 16 Issue 2
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC CFR 47 Part 15C (WLAN) is shown below.

Product Service

Section Spec Clause Test Description Result Comments/Base Standard
802.11(b)

2.2 15.247 (b)(3) Maximum Peak Conducted Output Power Pass
2.3 15.247 (b)(4) EIRP Peak Power Pass
2.4 15.247 (e) Power Spectral Density Pass
2.5 15.247 (d) Spurious and Band Edge Emissions Pass
2.6 15.247 (2) 6dB Bandwidth Pass
802.11(g)

2.2 15.247 (b)(3) Maximum Peak Conducted Output Power Pass
2.3 15.247 (b)(4) EIRP Peak Power Pass
2.4 15.247 (e) Power Spectral Density Pass
2.5 15.247 (d) Spurious and Band Edge Emissions Pass
2.6 15.247 (2) 6dB Bandwidth Pass
802.11(n)

2.1 15.207 AC Line Conducted Emissions Pass
2.2 15.247 (b)(3) Maximum Peak Conducted Output Power Pass
2.3 15.247 (b)(4) EIRP Peak Power Pass
2.4 15.247 (e) Power Spectral Density Pass
25 15.247 (d) Spurious and Band Edge Emissions Pass
2.6 15.247 (2) 6dB Bandwidth Pass
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Section Spec Clause Test Description Result Comments/Base Standard
GFSK

2.2 15.247 (b)(3) Maximum Peak Conducted Output Power Pass

2.3 15.247 (b)(4) EIRP Peak Power Pass

2.4 15.247 (e) Power Spectral Density Pass

2.5 15.247 (d) Spurious and Band Edge Emissions Pass

2.6 15.247 (2) 6dB Bandwidth Pass
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1.3 APPLICATION FORM
EQUIPMENT DESCRIPTION
Model Name/Number SHL22
Part Number
FCC ID (if applicable) APYHRO00192
Industry Canada ID (if applicable)

Technical Description (Please provide a brief | Dual-Band CDMA(BCO, BC6) and Quad-Band GSM(GSM850/900MHz,
description of the intended use of the equipment) DCS1800MHz, PCS1900MHz) and Dual-band UMTS (FDDI, FDDV) and
Tri-Band LTE(B1, B11, B18) Multi Mode Cellular Phone with Bluetooth, W-
LAN, NFC/ FeliCa and GPS receiver enabled

EXTREME TEMPERATURE RANGE over which the equipment is to be type tested

[ -20°Cto +55°C
X Other (2)
[0 Not applicable (no extreme temperature testing required)

Extreme temperature range for the host(s): 10C to 55C

(2) The equipment shall be tested over the following temperature ranges :

a) 0°C to +35°C for equipment for indoor use only, or intended for used in areas where the
temperature is controlled within this range.

b) Over the extremes of the temperature range(s) of the declared host equipment(s) in case of plug-
in radio devices.

TYPE OF ANTENNA

X Integral
Temporary RF connector provided: X Yes [ No

O Antenna connector

[0 Number of antenna assembly(ies) submitted

Gain of the antenna intended for normal use:

2 dBi for assembly identified as Bluetooth/WLAN
dBi for assembly identified as
dBi for assembly identified as
dBi for assembly identified as

dBi for assembly identified as

TRANSMITTER TECHNICAL CHARACTERISTICS

TRANSMITTER OPERATING FREQUENCY RANGE(S)

FCC and/or Industry Canada EU
Bluetooth 2402 to 2480 MHz 2402 to 2480 MHz
WLAN 2412 to 2462 MHz 2412 to 2472 MHz

FCC and/or Industry Canada (only)

Highest Internally Generated Frequency 1728.0 MHz

Document 75920802 Report 16 Issue 2 Page 7 of 185
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SPREAD SPECTRUM PARAMETERS

X Bluetooth Version: 4.0

FHSS: Channel X179  Other EDR X Yes [ No

Medium Access Protocol (Customer Declaration)

“We have implemented Bluetooth protocol which satisfies the medium access protocol requirement of EN 300 328"

X WLAN
IEEE 802.11(b) -DSSS X

IEEE 802.11(g) - OFDM  [X]

IEEE 802.11(n) — OFDM [X]

Supported Spatial Streams 2.4 GHz 5GHz
Transmitter (Tx) 1 1
Receiver (Rx) 1 1
Gl (Guard Interval) X1 800 ns [ 400 ns
Band Width X 20 MHz [140 MHz

Medium Access Protocol (Customer Declaration)

“We have implemented IEEE 802.11 (b/g/n) protocol which satisfies the medium access protocol requirement of EN 300 328".

O Other Technology
[ Direct Sequence [ Frequency Hopping [ Combined [ other
DSSS Chip Sequence Length bit
Spectrum Width MHz
FHSS Total Number of Hops
Dwell Time ms
Bandwidth Per Hop MHz
Maximum Separation of Hops MHz for ETSI EN 300 328
Other

Medium Access Protocol (Customer Declaration)

“We have implemented a protocol which satisfies the medium access protocol requirement of EN 300 328“.

Document 75920802 Report 16 Issue 2 Page 8 of 185
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TRANSMITTER POWER CHARACTERSITICS

Bluetooth

Maximum Rated Transmitter Output

Effective radiated power (for equipment with antenna connector) w

Effective radiated power (for equipment with integral antenna) 25m W

Minimum Rated Transmitter Output

Effective radiated power (for equipment with antenna connector) w

Effective radiated power (for equipment with integral antenna) 0.25m W

Is transmitter intended for :

Continuous duty

Intermittent duty

If intermittent state DUTY CYCLE
Transmitter ON seconds

Is continuous operation possible for testing purposes?

Is transmitter output power variable:
State during the test:

Transmitter duty cycle Tx on
Duty cycle (Tx on /(Tx on +Tx off))

[J Continuously variable

dB per step

Transmitter OFF

Seconds Tx Off
%
O Stepped

X
a

minutes

X

X

Yes

Yes

Yes

Yes

Seconds

O No
O No

O No

O No

WLAN

Maximum Rated Transmitter Output

Effective radiated power (for equipment with antenna connector) w

Effective radiated power (for equipment with integral antenna) 01 W

Minimum Rated Transmitter Output

Effective radiated power (for equipment with antenna connector) w

Effective radiated power (for equipment with integral antenna) W

Is transmitter intended for :

Continuous duty

Intermittent duty

If intermittent state DUTY CYCLE
Transmitter ON seconds

Is continuous operation possible for testing purposes?

Is transmitter output power variable:
State during the test:

Transmitter duty cycle Tx on
Duty cycle (Tx on /(Tx on +Tx off))

[ Continuously variable

dB per step

Transmitter OFF

Seconds Tx Off
%
[0 stepped

X
a

minutes

X

X

Yes

Yes

Yes

Yes

Seconds

O No
O No

O No

O No

Document 75920802 Report 16 Issue 2
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TRANSMITTER POWER SOURCE (3)
XI  Common power source for transmitter and receiver
[0 AC mains State voltage
AC supply frequency (Hz) VAC Max Current Hz
[ Single phase [0 Three phase
And / Or

[0 External DC supply

Nominal voltage Max Current A
Extreme upper voltage Extreme lower voltage
Battery

[J Nickel Cadmium

[ Lead acid (Vehicle regulated)
O Alkaline

X Lithium

[0 Other Details :

4.0 Volts nominal.

End point voltage as quoted by equipment manufacturer 3.8 \%

(3) If a transmitter and receiver use the same power source, this should be declared. In such cases only
the box for the transmitter power source should be filled in.

AUTOMATIC EQUIPMENT SWITCH OFF

If the equipment is designed to automatically switch off at a predetermined voltage level which is higher or lower in value than the
battery minimum and minimum calculated values this shall be clearly stated.

XI  Applies 3.4 V cut-off voltage
O Does not apply

Document 75920802 Report 16 Issue 2 Page 10 of 185
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RECEIVER POWER SOURCE (4)

[0 AC mains State voltage

AC supply frequency (Hz) VAC Max Current
[J single phase [ Three phase

And / Or

[J External DC supply

Nominal voltage Max Current
Extreme upper voltage Extreme lower voltage
Battery

[0 Nickel Cadmium
[0 Lead acid (Vehicle regulated)
O Alkaline
[0 Lithium
O Other Details :
Volts nominal.

End point voltage as quoted by equipment manufacturer \

Hz

the box for the transmitter power source should be filled in.

(4) If a transmitter and receiver use the same power source, this should be declared. In such cases only

AUTOMATIC EQUIPMENT SWITCH OFF

battery minimum and minimum calculated values this shall be clearly stated.
O Applies V cut-off voltage
[0 Does not apply

If the equipment is designed to automatically switch off at a predetermined voltage level which is higher or lower in value than the

| hereby declare that | am entitled to sign on behalf of the applicant and that the information supplied is

correct and complete.

Signature: /g/% Name: Hachiro Hidaka

Position held:  Ass. Manager Date: 14" May, 2013

Document 75920802 Report 16 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 11 of 185



COMMERCIAL-IN-CONFIDENCE

&

Product Service
1.4 PRODUCT INFORMATION

14.1 Technical Description

The Equipment Under Test (EUT) was a Sharp SHL22 Dual-band CDMA (BCO, BC6) & Quad-
band GSM (GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) & Tri-

band LTE (B1, B11, B18) multi mode cellular phone with Bluetooth, WLAN, NFC (FeliCa) and

GPS. A full technical description can be found in the manufacturer’s documentation.

15 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure.
The EUT was powered from a 4.0 V DC supply.
FCC Accreditation

90987 Octagon House, Fareham Test Laboratory

1.6 DEVIATIONS FROM THE STANDARD

No deviations from the applicable test standard or test plan were made during testing.

1.7 MODIFICATION RECORD

Modification 0 - No modifications were made to the test sample during testing.

Document 75920802 Report 16 Issue 2 Page 12 of 185
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SECTION 2

TEST DETAILS

FCC Testing of the
Sharp SHL22 Dual-band CDMA (BCO, BC6) & Quad-band GSM
(GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) & Tri-band LTE
(B1, B11, B18) multi mode cellular phone with Bluetooth, WLAN, NFC (FeliCa) and GPS
In accordance with FCC CFR 47 Part 15C (Bluetooth Low Energy)
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2.1 AC LINE CONDUCTED EMISSIONS

211 Specification Reference
FCC CFR 47 Part 15C, Clause 15.207

2.1.2 Equipment Under Test and Modification State
SHL22 S/N: IMEI 004401114764687 - Modification State 0

2.1.3 Date of Test
10 June 2013

2.1.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.

2.15 Test Procedure
The EUT is set up on a test table 800mm above a horizontal ground plane. A vertical ground
plane is also required and is placed 400mm from the EUT. Where a EUT is floor standing it will
be stood on but insulated from the ground plane by up to 12mm.
The EUT is powered through a Line Impedance Stabilisation Network (LISN) which is bonded to
the ground plane. The EUT is located so that the distance between the EUT and the LISN is no
less than 800mm. Where possible the cable between the mains input of the EUT and the LISN
is 1m. Where this is not possible the cable is non inductively bundled with the bundle not
exceeding 400mm in length.
A preliminary profile of the Conducted Emissions is obtained over the frequency range 150kHz
to 30MHz. Any points of interest are noted for formal measurements.
During formal measurements, the measuring receiver is tuned to the emission of interest where
Quasi — Peak and Average measurements are performed in a 9kHz Video and Resolution
Bandwidth.

2.1.6 Environmental Conditions
Ambient Temperature 20.9°C
Relative Humidity 35.0%

Document 75920802 Report 16 Issue 2 Page 14 of 185
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Test Results
802.11(n)
Live Line
100 Conducted Emissions
0
80
70
—
60D
\Q
50
5}
2P ° ]|
® o
” °
e
20 ® o °®
2 10
g
T FCC Pt|15B Class B QP Seq 15.107
% 0[FCCPt|15B Class B AV Sed 15.10
150k ™M 10M 30M
Frequency (Hz)
Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuV) (dBuV) (dBuV) (dBuV) (dBuv) (dBuvV)
0.150 62.2 66.0 -3.8 42.6 56.0 -13.4
0.191 54.9 64.0 9.1 32.7 54.0 -21.3
0.236 47.8 62.2 -14.5 25.0 52.2 -27.2
0.315 44.2 59.8 -15.7 23.8 49.8 -26.0
0.377 37.2 58.4 -21.2 21.7 48.4 -26.6
0.484 36.6 56.3 -19.7 23.4 46.3 -22.9
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Neutral Line
100 __Conducted Emissions
)
80
70
P\
60
Q|
\
50
b @
20 (&)
® °
30 Y
[
20 o L
o
2 10
g
;g’ FCC Pt|15B Class B QP Seq 15.107
3 0|FCCPt|15B Class B AV Sed 15.10
150k M 10M 30M
Frequency (Hz)
Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuv) (dBuv) (dBuv) (dBuv) (dBpv) (dBuv)
0.150 65.5 66.0 -0.5 45.6 56.0 -10.4
0.192 57.2 64.0 -6.8 36.1 54.0 -17.9
0.249 51.2 61.8 -10.6 30.7 51.8 -21.0
0.297 46.9 60.3 -13.4 27.0 50.3 -23.3
0.365 43.1 58.6 -15.5 21.7 48.6 -26.9
0.394 40.9 58.0 -17.1 23.4 48.0 -24.6
0.412 34.7 57.6 -23.0 18.8 47.6 -28.8
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2.2 MAXIMUM PEAK CONDUCTED OUTPUT POWER
221 Specification Reference
FCC CFR 47 Part 15C, Clause 15.247 (b)(3)
2.2.2 Equipment Under Test and Modification State
SHL22 S/N: IMEI 004401114765106 - Modification State 0
2.2.3 Date of Test
22 May 2013 and 05 July 2013
2.2.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.2.5 Test Procedure
The EUT was transmitted at maximum power via a cable to the Power Meter. The Power Meter
settings were adjusted to measure the signal and a reference level offset was entered to
account for the measurement path loss. The peak levels were recorded.
2.2.6 Environmental Conditions
Ambient Temperature 23.7-25.2°C
Relative Humidity 37.9 - 49.4%
Document 75920802 Report 16 Issue 2 Page 17 of 185
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802.11(b)
4.0 V DC Supply
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Maximum Peak Conducted Output Power
Modulation Data
Rate (Mbps) dBm mw
2412 MHz 2437 MHz 2462 MHz 2412 MHz 2437 MHz 2462 MHz

1 15.68 16.77 16.73 36.97 47.54 47.08

2 15.72 16.95 16.69 37.29 49.58 46.70
55 15.79 16.89 16.71 37.90 48.84 46.86
11 15.84 17.02 15.39 38.33 50.33 34.56

Limit Clause

The maximum peak conducted output power of the intentional radiator shall not exceed the

following:

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125

watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.

Document 75920802 Report 16 Issue 2
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802.11(g)
4.0 V DC Supply
Maximum Peak Conducted Output Power
Modulation Data
Rate (Mbps) dBm mw
2412 MHz 2437 MHz 2462 MHz 2412 MHz 2437 MHz 2462 MHz
6 22.32 22.81 23.91 170.78 191.13 246.30
9 22.15 22.79 23.38 163.97 190.01 217.70
12 21.97 23.12 23.89 157.56 157.56 205.25
18 22.12 23.10 23.23 162.82 203.99 210.49
24 21.72 22.75 22.69 148.57 188.23 185.97
36 21.50 22.70 22.77 141.13 186.03 189.36
48 23.04 23.64 24.05 201.29 231.41 254.30
54 21.41 22.15 22.61 138.49 163.95 182.46
Limit Clause

The maximum peak conducted output power of the intentional radiator shall not exceed the

following:

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125

watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.
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802.11(n)
4.0 V DC Supply
Maximum Peak Conducted Output Power
Modulation Data
Rate (Mbps) dBm mw
2412 MHz 2437 MHz 2462 MHz 2412 MHz 2437 MHz 2462 MHz
6.5 22.41 23.22 24.10 174.08 209.69 256.99
13 23.31 24.55 25.06 214.45 285.27 321.39
195 23.44 24.16 24.90 220.71 260.91 308.87
26 22.79 23.72 24.08 190.03 235.41 255.94
39 22.81 23.76 23.82 190.93 237.87 241.21
52 22.63 24.00 23.99 183.05 251.00 250.32
58.5 22.87 23.84 24.05 193.70 241.97 253.88
65 22.40 23.22 23.89 173.89 210.02 244.87
Limit Clause

The maximum peak conducted output power of the intentional radiator shall not exceed the

following:

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125

watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.
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GFSK
4.0 V DC Supply
Maximum Peak Conducted Output Power
Modulation Data
Rate (Mbps) dBm mw
2402 MHz 2440 MHz 2480 MHz 2402 MHz 2440 MHz 2480 MHz
1 -1.24 -0.79 0.55 0.75 0.83 1.13

Limit Clause

The maximum peak conducted output power of the intentional radiator shall not exceed the
following:

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt.
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2.3 EIRP PEAK POWER

23.1 Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (b)(4)

2.3.2 Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114764687 - Modification State O

2.3.3 Date of Test

2 June 2013, 17 June 2013, 18 June 2013 and 07 July 2013

2.3.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.35 Test Procedure

The EUT was transmitted at maximum power via a cable to the Spectrum Analyser. The
Analyser settings were adjusted to display the resultant trace on screen and a resolution
bandwidth and video bandwidth of 1 MHz were used to perform the measurement. The level on
the spectrum analyser was maximised by rotating the EUT 360° and a height search of the
measuring antenna. A substitution was then performed using a substitution antenna and signal
generator.

This level was maximised by adjusting the height of the measuring antenna once more. The
level from the signal generator was then adjusted to achieve the same raw result as with the
EUT. This level was then corrected to account for cable loss and antenna factor. If applicable,
a peak power analyser was also used to obtain a correction factor for wideband signals such as
WLAN.

A calculation was then performed to obtain the final figure.

2.3.6 Environmental Conditions

Ambient Temperature 18.9 - 23.3°C
Relative Humidity 35.1-45.4%
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Product Service

2.3.7 Test Results

802.11(b)
4.0 V DC Supply

2412 MHz

EIRP (dBm) EIRP (mW)

13.87 24.38

* RBW 1 MHz Marks [Tl 1
*VBW 1 MHz 5.50 dBm
Ref -20 dBm Att 10 dB SWT 2.5 ms 112384615 H

1

1 PK
ol /-A~'\—~\\
-40

-100

-110

-120

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 2.JUN.2013 14:08:46
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2437 MHz

Product Service

EIRP (dBm) EIRP (mW)

13.87 24.38

* RBW 1 MHz
*VBW 1 MHzZ
SWT 2.5 ms

Ref -30 dBm ATt 10 dB

1 PR
VIEW

N

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 2.JUN.2013 13:47:54
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2462 MHz

EIRP (dBm) EIRP (mW)

14.10 25.70

* RBW 1 MHz Marker Tl ]
*VBW 1 MHzZ 5.50 dBm
Ref -20 dBm ATt 10 dB SWT 2.5 ms 2. 461858974 Gr

- ,/Jm\\

120

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 2.JUN.2013 14:02:03

Limit

EIRP (dBm) EIRP (MW)

36.0 4000
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802.11
4.0 V DC Supply

2412 MHz

EIRP (dBm) EIRP (MW)

19.13 81.85

“RBW 1 MHz Marke [(T1 1
*VBW 1 MHz -37.92 dBm
Ref -30 dBm Attt 10 de SWT 2.5 ms 2. 417256410 GH

1

-50

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 2.JUN.2013 12:30:59
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2437 MHz
EIRP (dBm) EIRP (mW)
19.20 83.18
* RBW 1 MHz Marker [r1 1
*VBW 1 MHz 37.29 1BmM
Ref -30 dBm ATT 10 4B SWT 2.5 ms 2. 434243590 =H
| -
1 PK
veme |
--60 \
| dihpafrsien RS TETE
--80
--100
120
130
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 2.JUN.2013 11:26:36
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2462 MHz
EIRP (dBm) EIRP (mW)
18.78 75.51

Ref -30 dBm

LT

10 dB

* RBW 1 MHz
*VBW 1 MHzZ

SWT 2.5 ma

P~

1 PR
VIEW

Date: 2.JUN.2013 11:42:42

4 MHz/

Span 40 MHz

Limit
EIRP (dBm) EIRP (mW)
36.0 4000
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802.11(n
4.0 V DC Supply
2412 MHz

EIRP (dBm) EIRP (mW)

18.33 68.08

* RBW 1 MHz Marke [T1 1
hnnehan AL w-"i“’" |n

1 PR

VIEW
-50
-60

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 2.JUN.2013 10:48:39
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2437 MHz
EIRP (dBm) EIRP (mW)
18.11 64.71

Ref -30 dBm

* RBW 1 MHz Marker [Ti 1
*VBW 1 MHzZ

Att 10 dB SWT 2.5 ms 2. 43930769 SH

MWWL"“M

1 PR

VIEW
-50

A AM

WU

r 2.437 GHz

Date: 2.JUN.2013 10:01:55

Document 75920802 Report 16 Issue 2

4 MHz/ Span 40 MHz

COMMERCIAL-IN-CONFIDENCE

Page 30 of 185



COMMERCIAL-IN-CONFIDENCE

Product Service
2462 MHz
EIRP (dBm) EIRP (mW)
17.30 53.70
* RBW 1 MHz 1 1
*VBW 1 MHz A | 1E
Ref -30 dBm ALL 10 4B SWT 2.5 ms SF
| a0 /MWMM |n
--60
--80
--100
120
130
Center 2.461057692 GHz 4 MHz/ Span 40 MHz

Date: 2.JUN.2013 10:27:12

Limit
EIRP (dBm) EIRP (mW)
36.0 4000
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GFSK
4.0 V DC Supply

2402 MHz

EIRP (dBm) EIRP (MW)

-6.27 0.24

@ * RBW 1 MHz Marker 1 1]

VBW 1 MHZ 47.40 dBm
Ref -40 dBm “Att 0 dB SWT 2.5 ms F

—-40

¥

o =

i
£

-60

70

T
ity sk R Ve i

--90

Center 2.402 GHz 1 MHz/ Span 10 MHz

Date: 6.JUL.20132 15:39:42
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2440 MHz

EIRP (dBm) EIRP (mW)

-6.12 0.24

@ *RBW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 47.45 dBm

Ref -40 dBm *mtt 0 dB SWT 2.5 ms

-40

K 1

. =

1 PK

MAXH _
-60

70

-130

-140

Center 2.44 GHz 1 MHz/ Span 10 MHz

Date: 6.JUL.2012 16:03:36
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2480 MHz

EIRP (dBm) EIRP (mW)

-5.66 0.27

@ *RBW 1 MHz Marker 1 [T1 ]
*VEW 1 MHz 46.77 dBm

Ref -40 dBm *mtt 0 dB SWT 2.5 ms

-40

. _L\ =

1 PK

MAXH _
-60

--70 1/////
-80

-130

-140

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 6.JUL.2012 16:20:31

Limit

EIRP (dBm) EIRP (mW)

36.0 4000
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243

244

245

2.4.6

COMMERCIAL-IN-CONFIDENCE

&

Product Service
POWER SPECTRAL DENSITY

Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (e)

Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114765106 - Modification State O

Date of Test

21 May 2013, 22 May 2013 and 05 July 2013

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

The EUT was connected to a spectrum analyser via a 10 dB attenuator. The path loss was
measured between the EUT and the spectrum analyser and entered as a reference level offset.
The trace was set to max hold and using a peak detector the maximum response was
established. With the spectrum analyser RBW at 3 kHz and VBW at 10 kHz, the power spectral
density in a 3 kHz bandwidth was measured.

Environmental Conditions

Ambient Temperature 23.4 - 25.2°C
Relative Humidity 37.9-47.4%
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2.4.7 Test Results

802.11(b)
4.0 V DC Supply

Power Spectral Density in 3 kHz
Frequency Data Rate (Mbps) Bands (dBm)
1 -9.75
2 -9.91
2412 MHz
55 -10.73
11 -10.40
1 -9.63
2 -9.31
2437 MHz
5.5 -10.63
11 -9.77
1 -10.41
2 -9.98
2462 MHz
5.5 -10.87
11 -12.93
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2412 MHz

1 Mbps

- Agilent  07:31:51 May 21, 26813 R T

3 Agilent  03:01:16 May 21, 2813 R T

#\JBH 18
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5.5 Mbps

5 Agilent  08:35:34 May 21, 26813 R T

#yBH 1

11 Mbps
5 Agilent  08:59:08 May 21, 2813 R T

Atten 5 dB
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2437 MHz

1 Mbps

- Agilent  15:67:04 May 22, 2813 R T

5 Agilent  083:07:17 May 21, 2813 R T

#\JBH 18
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5.5 Mbps

- Agilent  08:43:45 May 21, 2813 R T

5 B 1 L P

#UBH 10 kHz .

11 Mbps
3 Agilent  09:06:02 May 21, 2813 R T

[
i
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2462 MHz

1 Mbps

- Agilent  07:53:37 May 21, 26813 R T

5 Agilent  08:16:26 May 21, 2813 R T

#\JBH 18
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5.5 Mbps

- Agilent  05:51:07 May 21, 2813 R T

11 Mbps
2 Agilent  09:13:16 May 21, 2813 R T

Atten 5 dB

Limit Clause

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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Product Service
802.11(q)
4.0 V DC Supply
Frequency Data Rate (Mbps) gg\rl]vssr ;Sdrgzr::]t)ral Density in 3 kHz
6 -16.47
9 -17.78
12 -16.37
18 -15.81
2412 MHz
24 -15.20
36 -14.86
48 -13.99
54 -16.82
6 -15.67
9 -17.70
12 -14.59
18 -16.28
2437 MHz
24 -14.76
36 -15.08
48 -14.88
54 -16.64
6 -15.71
9 -15.48
12 -14.76
18 -16.26
2462 MHz
24 -15.34
36 -14.71
48 -14.85
54 -15.29
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2412 MHz

6 Mbps

- Agilent  10:48:32 May 21, 26813 R T

2 Agilent  11:09:21 May 21, 2813 R T

#\JBH 18
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12 Mbps

- Agilent  12:67:51 May 21, 26813 R T

#yBH 1

18 Mbps
5 Agilent  12:32:57 May 21, 2813 R T

Atten 5 dB
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24 Mbps

- Agilent  12:53:53 May 21, 26813 R T

#yBH 1

36 Mbps
2 Agilent  13:16:14 May 21, 2813 R T

Atten 5 dB
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48 Mbps

- Agilent  14:06:22 May 21, 2813 R T

5 B 1 L P

#UBH 10 kHz .

54 Mbps
# Agilent  14:27:460 May 21, 2813 R T

Atten 5 dB

14

an
) 198 5
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2437 MHz

6 Mbps

i Agilent  18:55:59 May 21, 26813 R T

# Agilent 11:15:34 May 21, 2013 R T
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12 Mbps

- Agilent  12:15:39 May 21, 26813 R T

18 Mbps
5 Agilent  12:39:25 May 21, 2813 R T

Atten 5 dB
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24 Mbps

- Agilent  13:00:32 May 21, 26813 R T

36 Mbps
2 Agilent  13:34:59 May 21, 20813 R T

Atten 5 dB
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48 Mbps

2 Agilent  14:12:48 May 21, 26813 R T

5 B 1 L P

#UBH 10 kHz .

54 Mbps
5 Agilent  14:34:31 May 21, 2813 R T

Atten 5 dB
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2462 MHz

6 Mbps

2 Agilent  11:62:26 May 21, 2813 R T

2 Agilent  11:21:53 May 21, 2813 R T
|""H 7
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12 Mbps

i Agilent  12:24:04 May 21, 2613 R T

#yBH 1

18 Mbps
2 Agilent  12:45:53 May 21, 2813 R T

Atten 5 dB
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24 Mbps

- Agilent  13:08:18 May 21, 26813 R T

#yBH 1

36 Mbps
2 Agilent  13:46:31 May 21, 2813 R T

Atten 5 dB
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48 Mbps

- Agilent  14:20:26 May 21, 2813 R T

#yBH 1

54 Mbps
2 Agilent  14:48:52 May 21, 2813 R T

Atten 5 dB

Limit Clause

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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802.11(n)
4.0 V DC Supply
Frequency Data Rate (Mbps) gg\rl]vssr ;Sdrgzr::]t)ral Density in 3 kHz
6.5 -11.90
13 -13.43
195 -14.71
26 -12.94
2412 MHz
39 -13.96
52 -13.89
58.5 -14.55
65 -15.06
6.5 -13.63
13 -15.00
19.5 -14.22
26 -14.20
2437 MHz
39 -13.48
52 -14.88
58.5 -14.52
65 -14.07
6.5 -13.00
13 -12.95
19.5 -15.71
26 -14.39
2462 MHz
39 -13.17
52 -14.26
58.5 -14.59
65 -14.21
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2412 MHz

6.5 Mbps

i Agilent  15:02:17 May 21, 2813 R T

13 Mbps

- Agilent  088:53:05 May 22, 2013 R T

#\JBH 18
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19.5 Mbps

- Agilent  09:17:26 May 22, 2813 R T

#yBH 1

26 Mbps
2 Agilent  89:38:11 May 22, 20813 R T

Atten 5 dB
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39 Mbps

i Agilent  10:08:28 May 22, 2613 R T

52 Mbps
2 Agilent  10:28:44 May 22, 2013 R T

Atten 5 dB
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58.5 Mbps

- Agilent  10:4%:52 May 22, 2813 R T

#yBH 1

65 Mbps
2 Agilent  11:18:01 May 22, 2813 R T

Atten 5 dB
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2437 MHz

6.5 Mbps

i Agilent  15:08:55 May 21, 2613 R T

13 Mbps

# Agilent  09:80:168 May 22, 2013 R T

#\JBH 18
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19.5 Mbps

- Agilent  09:24:13 May 22, 20813 R T

#yBH 1

26 Mbps
5 Agilent  09:54:28 May 22, 2013 R T

Atten 5 dB
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39 Mbps

- Agilent  18:15:41 May 22, 2813 R T

#yBH 1

52 Mbps
5 Agilent  10:35:08 May 22, 2813 R T

Atten 5 dB
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58.5 Mbps

5 Agilent  18:55:53 May 22, 2813 R T

#yBH 1

65 Mbps
2 Agilent  11:16:03 May 22, 2813 R T

Atten 5 dB
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2462 MHz

6.5 Mbps

5 Agilent  15:15:15 May 21, 26813 R T

13 Mbps

5 Agilent  09:09:17 May 22, 2813 R T

#\JBH 18
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19.5 Mbps

- Agilent  09:31:01 May 22, 2813 R T

#yBH 1

26 Mbps
5 Agilent  10:01:13 May 22, 2813 R T

Atten 5 dB
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39 Mbps

- Agilent  10:21:58 May 22, 26813 R T

#yBH 1

52 Mbps
2 Agilent  10:42:28 May 22, 2813 R T

f —4.31 dBm Atten 5 dB
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58.5 Mbps

- Agilent  11:62:17 May 22, 2813 R T

#yBH 1

65 Mbps
5 Agilent  11:22:08 May 22, 2813 R T

Atten 5 dB

Limit Clause

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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GFSK

4.0 V DC Supply

Power Spectral Density in 3 kHz
Frequency Data Rate (Mbps) Bands (dBm)
2402 MHz 1 -20.12
2440 MHz 1 -17.24
2480 MHz 1 -15.22
2402 MHz
1 Mbps
i Agilent  12:55:42 Jul 5, 2813 R T

nt
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2440 MHz

1 Mbps
i Agilent  13:19:34 Jul 5, 2613 R T

2480 MHz

1 Mbps
% Agilent  13:24:24 Jul 5, 2813 R T

Limit Clause

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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25 SPURIOUS AND BAND EDGE EMISSIONS

25.1 Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (d)

2.5.2 Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114764687 - Modification State O

253 Date of Test
1 June 2013, 2 June 2013, 7 June 2013, 13 June 2013, 14 June 2013, 17 June 2013, 5 July
2013 & 7 July 2013

2.5.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

255 Test Procedure

For conducted emissions, the EUT was set to operate at maximum power on the worst case
data rate. The test was performed on the bottom, middle and top channels. The test was
performed from 9 kHz to 25 GHz. Firstly, the power of each fundamental frequency was
measured in 100 kHz bandwidth and this was used to shown a -20 dBc limit line on the trace.
The measurement path loss in each relevant frequency band was measured and entered a s a
reference level offset.

For radiated emissions, the test method described above was also used. However, the
measurement was performed from 30 MHz to 25 GHz and the path loss is incorporated as a
transducer factor and entered into the spectrum analyser.

The band edge measurements were performed in accordance with ANSI C63.10, Clause 6.9.3.

The results were analysed to ensure compliance with restricted bands. The EUT was set to the
lowest and highest operating frequencies.

25.6 Environmental Conditions

Ambient Temperature 18.9 - 23.0°C
Relative Humidity 35.1-51.7%
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257 Test Results

802.11(b)
4.0 V DC Supply

Spurious Conducted Emissions

11 Mbps

2412 MHz
9 kHz to 4 GHz

2 Agilent  05:09:04 Jun 7, 2013 R T

#Atten 5 dB
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4 GHz to 12 GHz

2 Agilent  10:21:37 Jun 7, 2013 R T

12 GHz to 18 GHz

- Agilent  10:25:15 Jun 7, 2013 R T
Mirl 14

Document 75920802 Report 16 Issue 2 Page 73 of 185

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

18 GHz to 25 GHz

5 Agilent  13:34:85 Jun 7, 20813 R T

2437 MHz
9 kHz to 4 GHz

- Agilent  05:16:46 Jun 7, 2013 R T
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4 GHz to 12 GHz

5 Agilent  10:36:28 Jun 7, 20813 R T

12 GHz to 18 GHz

2 Agilent  10:34:15 Jun 7, 20813 R T

#Atten 5 dB
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18 GHz to 25 GHz

5 Agilent  13:38:46 Jun 7, 2013 R T

2462 MHz
9 kHz to 4 GHz

- Agilent  05:22:04 Jun 7, 2013 R T
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4 GHz to 12 GHz

5 Agilent  19:39:28 Jun 7, 2013 R T

12 GHz to 18 GHz

2 Agilent  10:45:31 Jun 7, 20813 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

5 Agilent 134441 Jun 7, 20813 R T

Limit Clause

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval the attenuation required shall be 30 dB instead of 20 dB.
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2412 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field St

rength’

Product Service

20M“ ,

Level (dBuV/m)

-20|FCC 3m Cldss B
30M|:requency ) 100M 1G
QP - .| oP QP .

s | Qb | o | Q2L |G Mg | T | 25 | 897 | iy
32.134 30.1 32.0 40.0 100 -9.9 68.0 0 1.00 Vertical
37.468 27.4 23.4 40.0 100 -12.6 76.6 0 1.00 Horizontal
570.205 29.9 31.3 46.0 200 -16.1 168.7 0 1.00 Horizontal
719.451 32.0 39.8 46.0 200 -14.0 160.2 0 1.00 Horizontal
822.199 33.3 46.2 46.0 200 -12.7 153.8 0 1.00 Horizontal
928.742 34.0 50.1 46.0 200 -12.0 149.9 0 1.00 Horizontal
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1 GHz to 3 GHz

1 PK

VIEW

B

Date:

Ref 110 dBpv/m

COMMERCIAL-IN-CONFIDENCE

* REW 1 MHz Marker 1 [T1 ]
*VBEW 10 kHz 24.72 dBuv/m

*Art 0 dB SWT 230 ms . 3461538 GHz

110

100

20

10

Start 1 GHz

12.JUN.2013 21:28:03

3 GHz to 8 GHz

1 PR

VIEW

B

Date:

Ref 80 dBuV/m

200 MHzZ/ Stop 3 GHz

*RBW 1 MHz Marker 1 [T
*VBW 20 kHz 5
* ATt 0 4B SWT 290 ms

80
FC1SEE_|P

v
=

6DB

Ps

6DB

10

-z0

Start 3 GHz

13.JUN.2013 01:21:21

500 MHzZ/ Stop 8 GHz
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Product Service

8 GHz to 18 GHz

*REW 1 MHz Marker 1 ([T1 ]
*VEW 30 kHz 52.78 dBuvV/m
Ref 80 dBuv/m * ATt 0 4B SWT 380 ms 7.615384615 GHz
80
FC1SBE
L =
1 PK
VIEW
-6
FCLSBE_|A r}j/
— TDS
N WM"A"‘MWAM’“““"' WMM:-""J
NIRRT TN R R -
a0 R, n sl
P et N WS Sy
A" A s A AA AT
=
6DE
20 AC
10
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.Z013 04:12:09

18 GHz to 25 GHz

*“REBW 1 MHz Marker 1 [T1 ]
*“VBW 30 kHz $3.57 dBuV/m
Ref 90.2 dBuv/m *Att 0 dB SWT 270 ms 22.588141026 GHz

1 PR
VIEW

e

Start 18 GHz 700 MHzZ/ Stop 25 GHz

Date: 13.JUN.Z013 23:58:42
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2437 MHz

30 MHz to 1 GHz

80 _ Radiated

COMMERCIAL-IN-CONFIDENCE

Emissions (Field Strength!

Product Service

ZOM

Level (dBuV/m)

n

-20[FCC 3m Clgss B

30M

Frequency (Hz)

100M

1G

I(:'\r/lek?zu)ency gjgt\%ﬁl) (ng/el (Q(j';LII\I/Tr:’tI) Sgit angin a';rgin '(A‘SSS I(-lnt]e)ight Polarity
(MV/m (uV/m) (dBuVv/m) | (uv/m)
32.522 29.9 31.3 40.0 100 -10.1 68.7 0 1.00 Horizontal
39.361 26.1 20.2 40.0 100 -13.9 79.8 0 1.00 Horizontal
442.165 26.5 21.1 46.0 200 -19.5 178.9 0 1.00 Horizontal
600.469 30.9 35.1 46.0 200 -15.1 164.9 0 1.00 Horizontal
648.424 31.3 36.7 46.0 200 -14.7 163.3 0 1.00 Horizontal
775.251 33.1 45.2 46.0 200 -12.9 154.8 0 1.00 Vertical
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1 GHz to 3 GHz

*RBW 1 MHz

Product Service

*VEW 10 kHz 27 dBpV/m
Ref 110 dBpV/m *Att 0 dB SWT 230 ms 54 GHz
110 .
| 100 =
1 PK
VIEW
o
— TDS
o
FC15BB_|P PA
PS
-70
-6
FCO1SBE_[A —
| =0 LA et ST vt B
W,,.r—-w..
WW
st st | |ttt
a0
M/W
W"WM
=
20
10
Start 1 GHz 200 MHzZ/ Stop 3 GHz
Date: 12.JUN.Z2013 21:46:31
*“REBW 1 MHz Marker 1
*“VBW 20 kHz m
Ref 80 dBuV/m *Att 0 dB SWT 220 ms 7 Hz
80
ECLSEE [P
- =
1 PR
VIEW
-6
Eeises p :
L oo TH e
WW"\W A
Ly homrtey] A4 AR gt
MWW—NJ‘-\/“""
o Jr A
-30
6DB
20
-0
-10
-20
Center 5.5 GHz 500 MHzZ/ Span 5 GHz
Date: 13.JUN.Z013 01:42:22
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Product Service

8 GHz to 18 GHz

*REW 1 MHz Marker 1 ([T1 ]
*VEW 30 kHz 52.48 dBuvV/m
Ref 80 dBuv/m * ATt 0 4B SWT 380 ms 7.615384615 GHz
80
ECL B
L =
1 PK
MAXH
-6
FC1SBE_|A »'\,i//
—re TDS
[ W VT . MW ’
NWM%WM M\"w N/VA/ Ps
a0 e FaSWINEFS e e WWW/"""
A i A it
=
6DE
20 AC
10
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz
Date: 13.JUN.2013 04:16:37
18 GHz to 25 GHz
*“REBW 1 MHz Marker 1 [T
*“VBW 30 kHz 5
Ref 90.2 dBuv/m *Att 0 dB SWT 270 ms
EE
FCC_PEA
a0
1 PR
VIEW
=
sec_avd
e
6o
r LYY b
T o APAANAT s p o g e M, Y] es
o MY b Ay A
WMMMMWW%WWW
a0
6DE
=0 Ac
2o
1o
o
Start 18 GHz 700 MHZ/ Stop 25 GHz

Date: 14.JUN.Z013 00:08:59
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2462 MHz

30 MHz to 1 GHz

COMMERCIAL-IN-CONFIDENCE

Product Service

80 _ Radiated Emissions (Field Strength
60
| ]
40
20
0
£
3
g
% -20|FCC 3m Clgss B
30M 100M 16
Frequency (Hz)
QP . QP QP QP .
I(:'\r/lek?zu)ency gjgt\%ﬁl) Level (Q(j';LII\I/Tr:’tI) Limit Margin Margin '(A‘SSS Frr?)lght Polarity
(UV/m (UV/m) (dBuv/im) | (uVv/m)
33.589 29.2 28.8 40.0 100 -10.8 71.2 0 1.00 Horizontal
37.518 27.4 23.4 40.0 100 -12.6 76.6 0 1.00 Vertical
487.161 27.8 24.5 46.0 200 -18.2 175.5 0 1.00 Horizontal
612.064 30.8 34.7 46.0 200 -15.2 165.3 0 1.00 Horizontal
764.872 33.5 47.3 46.0 200 -12.5 152.7 0 1.00 Horizontal
894.852 34.1 50.7 46.0 200 -11.9 149.3 0 1.00 Vertical
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1 GHz to 3 GHz

1 PK

VIEW

B

Date:

Ref 110 dBpv/m

COMMERCIAL-IN-CONFIDENCE

* REW 1 MHz Marker 1 [T1 ]
*VBEW 10 kHz 88.70 dBuv/m
*Art 0 dB SWT 230 ms .461538462 GHz

110

100

20

10

Start 1 GHz

12.JUN.2013 21:53:39

3 GHz to 8 GHz

1 PR
VIEW

Date:

Ref 80 dBuV/m

200 MHzZ/ Stop 3 GHz

*RBW 1 MHz
*VBW 20 kHz
* ATt 0 4B SWT 290 ms

80
FC1SEE_|P

6DB

A, e ATV p| o g™

Ps

6DB

10

-z0

Center 5.5 GHz

13.JUN.2013 01:46:44

500 MHzZ/ Span 5 GHz
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8 GHz to 18 GHz

* REBW 1 MHz
*VBW 30 kHz

Marker 1 [T1 ]

Ref 80 dBuv/m “att 0 dB SWT 380 ms
80
ECL E
7
1 PK
VIEW
60 T
FC1SBE_|A | | .
| 5o A
My g .,MMN%WWW W »
"o ATy ey
F - R ey
L P A s S
=l
20
1o
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.2013 04:21:21

18 GHz to 25 GHz

*RBW 1 MHz
“VBW 30 kHz

Marker 1 [T1 ]

Ref 90.9 dBuv/m *Att 0 dB SWT 270 ms 1 H
EE
FCC_PEA
a0
1 PR
VIEW
=
sec_avd
}!‘"{H
= 6o
!
ML4vaMqumM&uwﬁAthﬂﬁwh%NvmwwﬂNFUfﬂhﬂ\ﬂﬂ\ Fmdumﬂﬂ\ﬁvmfmﬁhvvv:$
|- co 2
«pﬁavﬂrgwwwm,wL*NMJMV\/‘*memw*&n\r\NNW”“A”AJ“\JV
a0
30
2o
|10
o
Start 18 GHz 700 MHzZ/ Stop 25 GHz
Date: 14.JUN.2013 00:17:59
Limit

Product Service

Peak (dBpVv/m)

Average (dBpV/m)

74.0

54.0
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Band Edge Emissions

COMMERCIAL-IN-CONFIDENCE

Product Service

2412 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Horizontal 49.37 38.21
* REW 1 MHz ke 1 1]
*VBW 10 Hz 19.37 Buv/m
Ref 80 dBuv/m Attt 0 dB SwT 1.8 s .390008013 GHz
B8O elty [T
EC1SEE | | =11.16 db .
| -0 51022949 uxz |IEM
1 PK
VIEW
60
BT FC1 B_|A
R TDS
Ao ARG S A Ao AR ko pc bt ot e
a0
30
20
10
10
500 kHz/ Span 5 MHz

Center 2.39 GHz

Date: 2.JUN.2013 14:123:15
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Product Service
2462 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Horizontal 50.18 38.90
* RBW 1 MHz Mark 1 [T1 ]

VBW 10 Hz L18

Ref 80 dBuV/m 0 daB SWT 1.8 = ]
80 i [T
FC1SEE | 13- 1
- i}
1 PK
VIEW
&0
[ oo IR
M\tlhunm I Al i » TP - N
N el
|_ag
2o
-0
10
20
Center 2.48 GHz 500 kHz/ Span 5 MHzZ

Date: 2.JUN.2013 14:00:11

Limit

Peak (dBuV/m)

Average (dBpV/m)

74.0

54.0
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Product Service

802.11(g)
4.0 V DC Supply

Spurious Conducted Emissions

18 Mbps

2412 MHz

9 kHz to 4 GHz

2 Agilent  @5:43:32 Jun 7, 20813 R T
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Product Service

4 GHz to 12 GHz

- Agilent  0%:48:22 Jun 7, 2013 R T

12 GHz to 18 GHz

3 Agilent  @9:52:01 Jun 7, 2813 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

- Agilent  13:51:37 Jun 7, 20813 R T

2437 MHz
9 kHz to 4 GHz

2 Agilent 054741 Jun 7, 20813 R T
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Product Service

4 GHz to 12 GHz

5 Agilent  @%:57:03 Jun 7, 2013 R T

12 GHz to 18 GHz

2 Agilent  10:66:45 Jun 7, 2813 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

5 Agilent  13:56:16 Jun 7, 20813 R T

2462 MHz
9 kHz to 4 GHz

- Agilent  05:52:04 Jun 7, 2013 R T
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Product Service

4 GHz to 12 GHz

5 Agilent  10:65:35 Jun 7, 20813 R T

12 GHz to 18 GHz

5 Agilent  10:69:18 Jun 7, 20813 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

- Agilent  14:01:17 Jun 7, 20813 R T

Limit Clause

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval the attenuation required shall be 30 dB instead of 20 dB.
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Spurious Radiated Emissions

COMMERCIAL-IN-CONFIDENCE

2412 MHz

30 MHz to 1 GHz

80  Radiated Emissions (Field Strength)

Product Service

20

Level (dBuV/m)

-20[FCC 3m Clgss B
30M 100M 16
Frequency (Hz)
QP . QP QP QP .
I(:l\zlek?;)ency 8‘;:1‘37% Level 8‘;:;\';2:2) Limit Margin Margin '(ADrlegS ?rr?)lght Polarity
(MV/m (uVv/m) (dBuv/im) | (uv/im)
32.910 29.7 30.5 40.0 100 -10.3 69.5 0 1.00 Horizontal
39.409 26.1 20.2 40.0 100 -13.9 79.8 0 1.00 Horizontal
412.374 27.1 22.6 46.0 200 -18.9 177.4 0 1.00 Vertical
525.913 28.9 27.9 46.0 200 -17.1 172.1 0 1.00 Vertical
629.654 311 35.9 46.0 200 -14.9 164.1 0 1.00 Vertical
884.667 33.8 49.0 46.0 200 -12.2 151.0 0 1.00 Vertical
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1 GHz to 3 GHz

COMMERCIAL-IN-CONFIDENCE

6DB

Ps

6DB

*REW 1 MHz Marker 1 1
*VEW 10 kHz 84.46 dBuV/m
Ref 110 dBpV/m *Att 0 dB SWT 230 ms .419871795 GH
110
100
1 PK
VIEW
o
.
FC15BB_|P
-70
-6
FCO1SBE_[A
50 " AJ lishtan I I
TR N
AM’J www
a0 e—
_‘,‘_J'"'\—_h,_f’MM
WMM
=
20
10
Start 1 GHz 200 MHzZ/ Stop 3 GHz
Date: 12.JUN.Z013 22:03:16
*RBW 1 MHz
*“VBW 20 kHz ABuV/m
Ref 80 dBuV/m *ATt 0 ds SWT 220 ms 7.767 05 GH
80
ECLSEE [P
-
1 PR
VIEW
-6
FC1SBE |
1
. o
- JiﬁﬂﬂﬂukLﬁvvu“ﬂkVw“Wm’hf‘“ﬁhnﬁﬂfjHHMJw‘~*JUULVJ
JyLrullJ’J“‘IUVAWJJWUd\FMP _FvvumhmyAﬂa&an\
Y Sl A ASIIAN o g I i a ]
’M‘wwwvJ\NﬁJJHmﬂruwﬁﬂ«\fx,
30
20
-0
-10
-20

Start 3 GHz

Date: 13.JUN.Z013 00:44:33

500 MHzZ/ stop
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Product Service

8 GHz to 18 GHz

*RBW 1 MHz
*VEW 30 kHz

Ref 80 dBpV/m *Att 0 dB SWT 380 ms
80
FC1SBE
-7
1 PK
VIEW
-6
FC1SEBE [A J.AA\l/J
— TDS
. M s
MMW p— MM,J/J .
a0 S RSN S BWELEER, Pl
PN Y PR S P e A
=
6DE
20 AC
10
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.Z013 04:27:36

18 GHz to 25 GHz

*RBW 1 MHz
*“VBW 30 kHz
Ref 90.2 dBuv/m *Att 0 dB SWT 270 ms

1 PR
VIEW

e

3

Start 18 GHz 700 MHzZ/ Stop 25 GHz

Date: 14.JUN.Z013 00:25:24
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2437 MHz

30 MHz to 1 GHz

80 Radiated

COMMERCIAL-IN-CONFIDENCE

Emissions (Field Strength

Product Service

20

M1

i

M T ‘HHWWHW iRt
0
g
=
% -20|FCC 3m Clgss B
30M 100M 16
Frequency (Hz)
QP - QP QP QP .
I(:'\r/lek?zu)ency gjgt\%ﬁl) Level (Q(j';LII\I/Tr:’tI) Limit Margin Margin '(A‘SSS Frr?)lght Polarity
(uV/m (UV/im) (dBpv/im) | (uV/im)
33.589 29.3 29.2 40.0 100 -10.7 70.8 0 1.00 Vertical
37.906 26.7 21.6 40.0 100 -13.3 78.4 0 1.00 Horizontal
530.617 28.6 26.9 46.0 200 -17.4 173.1 0 1.00 Vertical
633.098 311 35.9 46.0 200 -14.9 164.1 0 1.00 Vertical
710.310 32.0 39.8 46.0 200 -14.0 160.2 0 1.00 Horizontal
824.673 33.3 46.2 46.0 200 -12.7 153.8 0 1.00 Vertical
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1 GHz to 3 GHz

*RBW 1 MHz

Product Service

*VEW 10 kHz ABuV/m
Ref 110 dBpV/m *Att 0 dB SWT 230 ms 36 GHz
110 .
| 100 =
1 PK
VIEW
o
H
Lo e
FC15BB_|P H 3
PS
-70
-6
FCO1SBE_[A
= 6DB
150 e el Y WW p.
RIS
| ot
B A J -
-a0 b
| st
MWM
=
20
10
Start 1 GHz 200 MHzZ/ Stop 3 GHz
Date: 12.JUN.Z013 22:10:29
*RBW 1 MHz
*“VBW 20 kHz uv/m
Ref 80 dBuV/m *Att 0 dB SWT 220 ms Hz
80
ECLSEE [P
- =
1 PR
VIEW
-6
FC15EB_|A
. , B
WMM me .
WW PN VRN S O P
MWWW
Lt
-30
6DB
20
-0
-10
-20
Start 3 GHz 500 MHzZ/ Stop 8 GHz

Date: 13.JUN.Z013 00:52:56
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Product Service

8 GHz to 18 GHz

*REW 1 MHz Marker 1 ([T1 ]
*VEW 30 kHz $1.11 dBuv/m
Ref 80 dBpV/m *Att 0 dB SWT 380 ms 7.439102564 GHz
80
ECL B
L =
1 PK
VIEW
-6
FC1SBE_|A M}
— TDS
N \,N*MWJ MM:"A//
W g sl ey i ps
a0 P LY NN i 7
= R ey
M“LMW
=
6DE
20 AC
10
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.Z013 04:33:12

18 GHz to 25 GHz

*RBW 1 MHz
*“VBW 30 kHz
Ref 90.2 dBuv/m *Att 0 dB SWT 270 ms

1 PR
VIEW

e

Start 18 GHz 700 MHzZ/ Stop 25 GHz

Date: 14.JUN.Z013 00:32:45
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2462 MHz

30 MHz to 1 GHz

80 Radiated Emissions (Field St

60

COMMERCIAL-IN-CONFIDENCE

rength

Product Service

20

i

[N

Level (dBuV/m)

)
S

FCC 3m Cldss B

30M

Frequency (Hz)

100M

16

I(:'\r/lek?zu)ency gjgt\%ﬁl) (Lgelz::/el (Q(j';LII\I/Tr:’tI) Sﬁit angin angin '(A‘SSS I(-lnt]e)ight Polarity
(MV/m (uV/m) (dBuVv/m) | (uv/m)
30.388 31.1 35.9 40.0 100 -8.9 64.1 0 1.00 Vertical
36.323 27.3 23.2 40.0 100 -12.7 76.8 0 1.00 Vertical
554.237 29.8 30.9 46.0 200 -16.2 169.1 0 1.00 Horizontal
635.377 31.1 35.9 46.0 200 -14.9 164.1 0 1.00 Horizontal
727.673 32.3 41.2 46.0 200 -13.7 158.8 0 1.00 Horizontal
772.923 32.9 44.2 46.0 200 -13.1 155.8 0 1.00 Vertical
912.167 34.3 51.9 46.0 200 -11.7 148.1 0 100 Horizontal
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Product Service

1 GHz to 3 GHz

*REW 1 MHz Marker 1 ([T1 ]
*VEW 10 kHz 7.00 dBpV/m
Ref 110 dBpv/m *Art 0 dB SWT 230 ms .461538462 GH=z
110 .
| 100 =
1 PK
VIEW
o
Lo e
FC15BB_|P PA
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-70
-6
FCO1SBE_[A
i B e
| =0 3
Vﬂﬁw*khﬂ’ﬁvm““
R St
__}/""““M
-a0 i
__,Jv—»-"-—'-—../m""""
MWM
=
20
10
Start 1 GHz 200 MHzZ/ Stop 3 GHz
Date: 12.JUN.2013 22:22:28
*“REBW 1 MHz Marker 1 [T
*“VBW 20 kHz 5 ABuV/m
Ref 80 dBuv/m *ATt 0 ds SWT 220 ms 7.639423077 GHz
80
ECLSEE [P
- =
1 PR
VIEW
-6
Eeises p :
T TDS
= NMWWWNNWM’J‘AWV\/
WM"V‘ WM e
P A PAIINAN o pioir ]
WWM\/\-’
W"“‘M
30
6DB
20
-0
-10
-20
Start 3 GHz 500 MHzZ/ Stop 8 GHz

Date: 13.JUN.Z013 01:03:41
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Product Service

8 GHz to 18 GHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 30 kHz 50.4 Buv/m
Ref 80 dBuV/m *Art 0 dB SWT 380 ms 7.294871795 GHz

1 PK
VIEW

T FC1SBE_|A
g - " ‘
.

Lo UL Sy

20

—10

-z0

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.2013 04:39:43

18 GHz to 25 GHz

“RBW 1 MHz Marker 1 [T1 ]
“VEBW 30 kHz 52.60 dBuV/m
Ref 90.9 dBuv/m *Att 0 dB SWT 270 ms 7949 GHz
. E
. Ex
1 PR
VIEW
=
FoC_AVEH
TS
60
1
WMNWWWMMWMNWWM :
Hao
H2o
0
o
Start 18 GHz 700 MHzZ/ Stop 25 GHz
Date: 14.JUN.2013 00:38:42
Limit
Peak (dBpV/m) Average (dBpVv/m)
74.0 54.0
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Band Edge Emissions

COMMERCIAL-IN-CONFIDENCE

Product Service

2412 MHz
Polarisation Final Peak (dBuv/m) Final Average (dBuV/m)
Horizontal 51.30 38.93

Ref 80 dBuV/m

*ATt 0 ds SWT 1.8 =

* REW 1 MHz Marker 1 [T1 ]

*VBW 10 Hz 51.30 dBuv/m

80

FCL1SEE |E =1 1
Lo n
1 PK
VIEW
60 T T
* FC15SBE |A | |
| b b At AR o
CLEWR | N T Y TR I W (TP TS}
ey v
a0
-30
20
10
10

Center 2.39 GHz

Date: 2.JUN.2013 12:35:58

500 kHz/ Span 5 MHz
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Product Service
2462 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Horizontal 60.02 41.27
* RBW 1 MHz Mark 1 [T1 ]

VBW 10 Hz 60. Buv/m

*ArT 0 dB SWT 1.8 = .483508013 @

o

1 PK
VIEW
s

TR TSI

Date: 2Z.JUN.2013 11:50:06

Limit

500 kHz/

pan 5 MHz

Peak (dBuV/m)

Average (dBpV/m)

74.0

54.0
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Product Service

802.11(n)
4.0 V DC Supply

Spurious Conducted Emissions

6.5 Mbps

2412 MHz

9 kHz to 4 GHz

2 Agilent  @5:57:04 Jun 7, 2013 R T
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Product Service

4 GHz to 12 GHz

2 Agilent  0%:37:29 Jun 7, 2013 R T

12 GHz to 18 GHz

5 Agilent  09:41:38 Jun 7, 20813 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

2 Agilent  14:11:24 Jun 7, 20813 R T

2437 MHz
9 kHz to 4 GHz

5 Agilent  0%:61:29 Jun 7, 20813 R T
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Product Service

4 GHz to 12 GHz

- Agilent  0%:28:24 Jun 7, 2013 R T

12 GHz to 18 GHz

2 Agilent  @9:32:34 Jun 7, 20813 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

5 Agilent  14:16:45 Jun 7, 20813 R T

2462 MHz
9 kHz to 4 GHz

5 Agilent  0%:13:26 Jun 7, 2013 R T
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Product Service

4 GHz to 12 GHz

- Agilent  0%:19:35 Jun 7, 2013 R T

12 GHz to 18 GHz

2 Agilent  @9:23:18 Jun 7, 20813 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

5 Agilent  14:21:48 Jun 7, 20813 R T

Limit Clause

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval the attenuation required shall be 30 dB instead of 20 dB.
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Spurious Radiated Emissions

COMMERCIAL-IN-CONFIDENCE

2412 MHz

30 MHz to 1 GHz

80 Radiated Emissions (Field St

60

rength

Product Service

20

\“\ Il

i Gl “mn‘\'vmw y‘”\ i j S
0
E
3
S
% -20|FCC 3m Cldss B
30M 100M 16
Frequency (Hz)
QP - QP QP QP .
I(Zl\l;lek?;)ency a;t\?ﬁ; Level 8';:1‘\';2:2) Limit Margin Margin '(B‘SSQIS Frﬁ)lght Polarity
(UV/m (UV/m) (dBuv/im) | (uv/m)
30.582 31.0 35.5 40.0 100 -9.0 64.5 0 1.00 Vertical
38.779 26.3 20.7 40.0 100 -13.7 79.3 0 1.00 Horizontal
574.752 30.1 32.0 46.0 200 -15.9 168.0 0 1.00 Vertical
703.374 31.6 38.0 46.0 200 -14.4 162.0 0 1.00 Horizontal
807.940 33.1 45.2 46.0 200 -12.9 154.8 0 1.00 Vertical
912.991 34.3 51.9 46.0 200 -11.7 148.1 0 1.00 Horizontal
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Product Service

1 GHz to 3 GHz

*REW 1 MHz Marker 1 ([T1 ]
*VEW 10 kHz 84.07 dBuV/m
Ref 110 dBpV/m *Att 0 dB SWT 230 ms .410256410 GHz
110 .
| 100 =
1 PK
VIEW
o
L
B
— TDS
.
FC15BB_|P PA
PS
-70
-6
TP B
50 \ R
WW“"L’" -
T i e et
e~
a0
oAt
i e rem i et A
=
20
10
Start 1 GHz 200 MHzZ/ Stop 3 GHz
Date: 12.JUN.Z013 22:40:34
*“REBW 1 MHz Marker 1 [T
*“VBW 20 kHz $0.95 4 m
Ref 80 dBuV/m *ATt 0 ds SWT 220 ms 7.68 0 Hz
80
ECLSEE [P
- =
1 PR
VIEW
-6
FC1SBE |A 1
. 1 ™s
WMWM AR
g AP M e J pa
A AIISNINA o ]
M’WMW
Lam N
30
6DB
20
-0
-10
-20
Start 3 GHz 500 MHzZ/ Stop 8 GHz

Date: 13.JUN.Z013 00:03:20
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Product Service

8 GHz to 18 GHz

* REW 1 MHz Marker 1 [T1 ]
“VEW 30 kHz 52.07 dBEV/m
Ref 80 dBuV/m “att 0 dB SWT 380 ms 7.351025641 cHz
80
ECL B
- Ea
1 PK
VIEW
=
FC1SBE_|A ’!‘M‘f
— TDS
N WWW&WM%M:"J
MMW I .
| a0 YA LN Wiadi
P PR g
st ot ™4
=l
6DE
20
Hio
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.Z013 04:46:49

18 GHz to 25 GHz

*“REBW 1 MHz Marker 1 [T
*“VBW 30 kHz 5
Ref 90.2 dBuv/m *Att 0 dB SWT 270 ms

1 PR
VIEW

e

Start 18 GHz 700 MHzZ/ Stop 25 GHz

Date: 14.JUN.Z013 00:49:14
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2437 MHz

30 MHz to 1 GHz

80 Radiated Emissions (Field St

60

COMMERCIAL-IN-CONFIDENCE

rength

Product Service

20

)
AL

M

il u‘pmwmwﬂu L g
0
g
3
% -20|FCC 3m Clgss B
30M 100M 16
Frequency (Hz)
QP - QP QP QP .
I(:'\r/lek?zu)ency gjgt\%ﬁl) Level (Q(j';LII\I/Tr:’tI) Limit Margin Margin '(A‘SSS Frr?)lght Polarity
(uV/m (UV/im) (dBpv/im) | (uV/im)
37.712 26.8 219 40.0 100 -13.2 78.1 0 1.00 Vertical
48.673 21.6 12.0 40.0 100 -18.4 88.0 0 1.00 Vertical
410.434 26.9 221 46.0 200 -19.1 177.9 0 1.00 Horizontal
603.319 31.0 355 46.0 200 -15.0 164.5 0 1.00 Vertical
879.138 335 47.3 46.0 200 -12.5 152.7 0 1.00 Vertical
970.415 34.6 53.7 54.0 501 -19.4 446.3 0 1.00 Vertical
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Product Service

1 GHz to 3 GHz

* REW 1 MHz Marker 1 [T1 ]
*VEW 10 kHz 56
Ref 110 dBpv/m *Art 0 dB SWT 230 ms .439102564 GH=z

110 .
=

100

1 PK
VIEW

i
o

6DB

20

10

Start 1 GHz 200 MHzZ/ Stop 3 GHz

Date: 12.JUN.Z013 23:07:27

3 GHz to 8 GHz

*“REBW 1 MHz Marker 1 [T
*“VBW 20 kHz $1.37 dBuV/m
Ref 80 dBuV/m * ATt 0 ds SWT 220 ms 7.7 5641 Hz
80
ECLSEE [P
- =
1 PR
VIEW
-6
FC1SBE | ]
T ¥ TDS
e MNWNW VAL MW
WM Wwﬁ e
Lt “ A PANNAA N ok poafosr ]
WWM
W"w
-30
6DB
20
-0
-10
-20
Start 3 GHz 500 MHzZ/ Stop 8 GHz

Date: 13.JUN.Z013 00:15:04
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Product Service

8 GHz to 18 GHz

“RBW 1 MHz Marker 1 [Tl ]
“VEW 30 kHz 50.27 dBEV/m
Ref 80 dBuvV/m * ATt 0 dB SWT 380 ms 7.519230769 GH=z
80
EC1SEBE
- Ea
1 PK
VIEW
s
FCLSEE_[A N_wa)}
— TDS
| 5o >
MWWW g ps
a0 NM,U’\H‘\-\ U N et NI Wf"‘“‘
O N
=)
6DE
|-20 AC
1o
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.Z013 04:59:26

18 GHz to 25 GHz

*RBW 1 MHz
*“VBW 30 kHz
Ref 90.2 dBuv/m *Att 0 dB SWT 270 ms

1 PR
VIEW

e

Start 18 GHz 700 MHzZ/ Stop 25 GHz

Date: 14.JUN.Z013 00:59:37
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2462 MHz

30 MHz to 1 GHz

80 Radiated

COMMERCIAL-IN-CONFIDENCE

Emissions (Field Strength

Product Service

Level (dBuV/m)

-20|FCC 3m Clgss B
30M 100M 16
Frequency (Hz)
QP . QP QP QP .
I(:'\l;lekci}:)ency gjgt\%ﬁl) Level ggt\mﬁ) Limit Margin Margin ,(6\513;)3 l(*ﬁ?)lght Polarity
(UV/m (UV/m) (dBuv/m) | (uv/m)
31.455 30.6 33.9 40.0 100 -9.4 66.1 0 1.00 Horizontal
38.715 26.3 20.7 40.0 100 -13.7 79.3 0 1.00 Horizontal
422.074 271 22.6 46.0 200 -18.9 177.4 0 1.00 Vertical
481.050 27.6 24.0 46.0 200 -18.4 176.0 0 1.00 Horizontal
602.252 31.0 355 46.0 200 -15.0 164.5 0 1.00 Horizontal
765.891 335 47.3 46.0 200 -12.5 152.7 0 1.00 Vertical
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Product Service

1 GHz to 3 GHz

* REW 1 MHz Marker 1 [T1 ]
*VBEW 10 kHz 85.69 dBuv/m
Ref 110 dBpv/m *Art 0 dB SWT 230 ms .455128205 GHz

110 .
=

100

1 PK
VIEW

Lo e

6DB

20

10

Start 1 GHz 200 MHzZ/ Stop 3 GHz

Date: 12.JUN.Z2013 23:26:31

3 GHz to 8 GHz

*RBW 1 MHz
*VBW 20 kHz

Ref 80 dBuV/m *Att 0 dB SWT 220 ms

80
FC1SEE_|P
=

-
1 PR
VIEW
-6
FC1SBE |A 1
e ALY i -
WMWWW WM e
et i v T Sy PrIIINAN s | g ‘
At
WM
-30
6DB
20
-0
-10
-20
Start 3 GHz 500 MHzZ/ Stop 8 GHz

Date: 13.JUN.Z013 00:29:17
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8 GHz to 18 GHz

*RBW 1 MHz Marker 1 [T1 ]
“VEW 30 kHz 56.26 dABuV/m
Ref 80 dBuvV/m *Att 0 dB SWT 380 ms 7.951923077 GH=z

1 PK
VIEW

FC1SEE |A
. e

20

—10

-z0

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 13.JUN.2013 04:55:45

18 GHz to 25 GHz

*RBW 1 MHz Marker 1 [T1 ]
“VBW 30 kHz 52.46 dBuV/m
Ref 90.9 dBuv/m *Att 0 dB SWT 270 ms 21.769230762 GHz

1 PR
VIEW

e

Start 18 GHz 700 MHzZ/ Stop 25 GHz

Date: 14.JUN.2013 01:06:56

Limit

Product Service

Peak (dBpV/m)

Average (dBpVv/m)

74.0

54.0
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Band Edge Emissions

Product Service

2412 MHz
Polarisation Final Peak (dBuv/m) Final Average (dBuV/m)
Horizontal 61.05 39.37
* REW 1 MHz Marke 1 [T1 ]
*VBW 10 Hz 61.05 By m
Ref 90 dBuUV/m *Art 0 dB SWT 1.8 s  Z.390000000 Hz
. urz |
1 PR FC15S Hz2
VIEW —0

Center 2.39 GHz 500 kHz/ Span 5 MHz

Date: 2.JUN.2013 10:56:38

Document 75920802 Report 16 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 124 of 185



2462 MHz

COMMERCIAL-IN-CONFIDENCE

Product Service

Polarisation

Final Peak (dBuV/m)

Final Average (dBuV/m)

Horizontal

62.30

41.16

* REW 1 MHz Mar} 1 [T1 ]

VBW 10 Hz 62.30 Buv/m

0 dB SWT 1.8 = .483508013 Gl

1 PR

VIEW

I . [ 1

i

Date: 2.JUN.2013 10:22:10

Limit

500 kHz/ pan

5 MHZ

Peak (dBuV/m)

Average (dBpV/m)

74.0

54.0
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Product Service

GFSK
4.0 V DC Supply

Spurious Conducted Emissions

2402 MHz
9 kHz to 4 GHz
i Agilent  14:07:31 Jul 5, 2013 R T

#Atten 5 dB

= !Hum
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Product Service

4 GHz to 12 GHz

i Agilent  14:56:41 Jul 5, 2613 R T

12 GHz to 18 GHz

3% Agilent  14:55:58 Jul 5, 2613 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

i Agilent  15:82:36 Jul 5, 2613 R T

2440 MHz
9 kHz to 4 GHz

3 Agilent  14:12:45 Jul 5, 2613 R T
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Product Service

4 GHz to 12 GHz

i Agilent  14:3%:33 Jul 5, 2613 R T

12 GHz to 18 GHz

i Agilent  14:45:28 Jul 5, 2613 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

i Agilent  15:07:45 Jul 5, 2613 R T

2480 MHz
9 kHz to 4 GHz

3 Agilent  14:26:57 Jul 5, 2613 R T
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Product Service

4 GHz to 12 GHz

i Agilent  14:2%:04  Jul 5, 2613 R T

12 GHz to 18 GHz

3 Agilent  14:34:23 Jul 5, 2613 R T

#Atten 5 dB
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Product Service

18 GHz to 25 GHz

i Agilent  15:13:46 Jul 5, 2613 R T

Ml

K

#Atten 5 dB

Limit Clause

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval the attenuation required shall be 30 dB instead of 20 dB.
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Spurious Radiated Emissions

COMMERCIAL-IN-CONFIDENCE

2402 MHz

30 MHz to 1 GHz

80 _ Radiated

Emissions (Field Strength

Product Service

20

Level (dBuV/m)

-20[FCC 3m 1509

30M

Frequency (Hz)

100M

1G

I(:'\I;Iek?zu)ency 8‘;&37;:') (L?epvel 8’;;‘;‘% 2:\3/ /I;rl:)n it I(\QIIngin I(\QIIngin (ADrf; (Hn?)ight Polarity
(MV/m (dBuv/m) | (uv/m)
30.385 30.8 34.7 40.0 100 -9.2 65.3 0 0.00 Horizontal
31.601 30.2 324 40.0 100 -9.8 67.6 180 1.00 Vertical
34.559 28.2 25.7 46.0 200 -11.8 74.3 0 1.00 Horizontal
755.512 32.8 43.7 46.0 200 -13.2 156.3 270 1.00 Vertical
804.448 32.8 437 46.0 200 -13.2 156.3 0 1.00 Vertical
870.069 33.2 45.7 46.0 200 -12.8 154.3 0 1.00 Horizontal
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1 GHz to 3 GHz

®

Ref 110 dBuvV/m *Att [s]

dB

* RBW 1 MHz Marker 1 [T1 ]
*VBW 10 kHz 92.16 dBpV/m
SWT 230 ms 103846154 GH

110

10

1 PK
VIEW

.

FC158_Hz

6DB

20

10

Start 1 GHz

Date: 6.JUL.2013 15:54:18

3 GHz to 8 GHz

Stop 3 GHz

® *RBW 1 MHz Marker 1 11
*VBW 20 kHz 12.79 dBuv/m
Ref 80 dBuV/m *Att 0 dB SWT 290 ms 7.711538462 GH
80
FC1SE_H2Z
- =
1 PK
VIEW
@
FC15B_AZ
e TDS
o
v =
0 b L

6DB

10

-z0

Sstart 3 GHz

Date: 6.JUL.2013 17:35:09
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Product Service
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8 GHz to 18 GHz

COMMERCIAL-IN-CONFIDENCE

Product Service

® * RBW 1 MHz Marker 1 [Tl ]
*VBW 20 kHz 56.21 dBuV/m

Ref B8O dBuV/m *Att 0 dB SWT SB0 ms 18.000000000 GH

80

FCLSE_

. =
1 PR
VIEW

=
— TDS
N IRTT L AT

40

P LT Wy 4
MMW'
=
EDE

20 AC

10

o

-10

-20

Start § GHz

Date: 6.JUL.2013 18:48:44

18 GHz to 25 GHz

1 GHz/ Stop 18 GHz

* RBW 1 MHz
*VBW 30 kHz AV
0 dB SWT 270 m= 24.540064103 GH

Ref 90 dBuUV/m
20
FCC_PEX
.,
1 PK
VIEW _
7
FCC_AVE
o
VAR g AN A ot

20

-10

start 18 GHz

Date: 6.JUL.2013 19:37:57
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2440 MHz

30 MHz to 1 GHz

COMMERCIAL-IN-CONFIDENCE

Product Service

80 __Radiated Emissions (Field Strength
60
I
40
20
0
£
3
E -20|FCC 3m 15.p09
30M 100M 16
Frequency (Hz)
Frequency | QP Level QP QP Limit Q.P. QP . QP . Angle | Height .
(MH2) (dBuv/m) Level (dBuv/m) Limit Margin Margin ©eg) | m) Polarity
H (uV/m H @v/im) | (@Buvim) | uvim) 9
31.213 30.9 35.1 40.0 100 -9.1 64.9 180 0.00 Vertical
34.317 28,5 26.6 40.0 100 -11.5 73.4 270 1.00 Horizontal
36.208 27.2 22.9 46.0 200 -12.8 77.1 180 1.00 Horizontal
869.244 33.1 45.2 46.0 200 -12.9 154.8 0 1.00 Horizontal
904.795 33.9 49.5 46.0 200 -12.1 150.5 0 1.00 Vertical
956.981 34.0 50.1 46.0 200 -12.0 149.9 90 1.00 Vertical
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1 GHz to 3 GHz

® * RBW 1 MHz Marker 1 [Tl ]
*VBW 10 kHz 92.45 dBuv/m
Ref 110 dBpV/m *Att 0 dB SWT 230 ms 140008013 GH
110 |.
Lo e
1 Px :
VIEW
o
— TDS
o
FC15B_H2 =
70
-6
FCL1S A
T €DB
ke M Ac
o g nnraed
| 40 b, N
TN iy
IR BNV
30
20
10
Start 1 GHz 200 MHz/ Stop 3 GHz
Date: 6.JUL.2013 16:11:05
® * RBW 1 MHz Marker 1 11
*VBW 20 kHz 14.04 dBpV/m
Ref 80 dBuv/m *ATT 0 de SWT 220 mz 7.711538462 GH
80
FC1SE_H2Z
- =
1 PK
VIEW
3
FC15B_AZ
L <o e
A
o . " I

3 b 4
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-z0

Sstart 3 GHz

Date: 6.JUL.2013 17:38:25
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Product Service

8 GHz to 18 GHz

@ * RBW 1 MHz Marker 1 [Tl ]
*VBW 20 kHz 5 3 dBuv/m

Ref B8O dBuV/m *Att 0 dB SWT SB0 ms 18.000000000 GH
80
FC1SE_HZ | |
- =
1 PR
VIEW
=
c15B A2
FC1o8 - -
| 5o W M es
%WWM WSS, WLMWAMW”
MW“"’W RN o NW
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=
EDE
| 20 AC
10
o
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz
Date: 6.JUL.2013 18:22:04
18 GHz to 25 GHz
® * RBW 1 MHz Marker 1 [T1 ]
*VBW 30 kHz £0.33 dBpV/m
Ref 90 dBUV/m *ATT 0 de SWT 270 m= 24.98878205 sH
20
FCC_PEX
. =
1 PK
VIEW _
-7
FCC_AVE | |
- s
SRRV IS Y PP PR YY) U e S VRO

-10

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: &.JUL.2013 19:48:09
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2480 MHz

30 MHz to 1 GHz

80 __Radiated Emissions (Field Sf

COMMERCIAL-IN-CONFIDENCE

rength,

Product Service

60
I
40
20
0
£
3
% -20|FCC 3m 15.p09
30M 100M 16
Frequency (Hz)
Frequency | QP Level QP QP Limit Q.P. QP . QP . Angle | Height .
(MH2) (dBuv/m) Level (dBuv/m) Limit Margin Margin ©eg) | m) Polarity
H (uV/m H @v/im) | (@Buvim) | uvim) 9
30.579 30.8 34.7 40.0 100 -9.2 65.3 0 0.00 Horizontal
32.592 29.7 30.5 40.0 100 -10.3 69.5 0 0.00 Horizontal
33.347 30.3 32.7 46.0 200 -9.7 167.3 90 1.00 Horizontal
784.951 32.7 43.2 46.0 200 -13.3 156.8 90 1.00 Horizontal
858.623 33.0 a4.7 46.0 200 -13.0 155.3 0 1.00 Horizontal
903.243 33.8 49.0 46.0 200 -12.2 151.0 90 1.00 Vertical
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1 GHz to 3 GHz

® * RBW 1 MHz Marker 1 [Tl ]
*VBW 10 kHz 90.864

Ref 110 dBuvV/m *Att 0 dB SWT 230 ms 180000000 GH

110
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1 PK
VIEW v

.

FC158_Hz

6DB
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10

Start 1 GHz 200 MHz/ sStop

Date: 6.JUL.2013 16:16:04

3 GHz to 8 GHz

® * RBW 1 MHz Marker 1 [T1 ]
*VBW 20 kHz 12.40

3 GHz

Ref 80 dBuv/m *ATT 0 de SWT 220 mz 7.69551282 H
80
FCl5B H2
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1 PR
VIEW
&
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L <o

10

-z0

6DB

Start 3 GHz 500 MHz/ sStop

Date: 6.JUL.2013 17:45:11
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Product Service

8 GHz to 18 GHz

® *RBW 1 MHz Marke [T1 1
*VBW 20 kHz 55 .3 BuV/m

Ref B0 dBuV/m *Att 0 dB SWT 580 ms 18.000000000 GH
E
FC1SE_HZ | 1
- Ea
1 PR
VIEW
60
ECLSB AZ J—J
— s
| 5o
o st ™o Ly
W AN ey \«W
RPNV
=
6DE
20 <
10
o
-10
-20
Start 8 GHz 1 GHz/ Stop 18 GHz
Date: 6.JUL.2013 18:07:40
® *RBW 1 Mz Marke (T1 ]
“VEW 30 kHz £0.77 dBuV/m
Ref 90 dBuV/m *Att 0 dB SWT 270 ms 24.986782051 GH
E
FCC_PEX
| 50 [ 2 ]
1 PK
view | _
70
FOO_AVE | |
| co P

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 6.JUL.2013 19:42:27

Limit
Peak (dBpV/m) Average (dBpV/m)
74.0 54.0
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Band Edge Emissions

COMMERCIAL-IN-CONFIDENCE

Product Service

2402 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Horizontal 48.01 38.11

@

Ref 80 dBuV/m

* RBW 1 MHz Marker [Tz 1
*VBW 10 Hz 38.11
0 dB SWT 1.8 s

TDS

-70
1 PK
—
&0
TELSB A2 { {
IR AR A p A A PR T il Pl A AR S AR O A AR AR
ey
|40
30
20
[-10
10

Center 2.39 GHz

Date: 6.JUL.2013 15:45:14

500 kHz/ Span 5
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Product Service

2480 MHz

Polarisation Final Peak (dBuVv/m) Final Average (dBuV/m)

Horizontal 48.12 37.63

@ * RBW 1 MHz Marker [tz 1
*VBW 10 Hz 37.63 dBuv/m

Ref 105 dBUV/m *Att 0 dB SWT 1.8 = . 483500000 GH

1 PR [-9
VIEW

%0 - -
o

&0

Nl Ny

0 RN . _— T e I

Center 2.4835% GHz 500 kHz/ Span 5 MHz

Date: ©.JUL.2013 16:25:11

Limit

Peak (dBuV/m) Average (dBuVv/m)

74.0 54.0
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2.6 6dB BANDWIDTH
2.6.1 Specification Reference
FCC CFR 47 Part 15C, Clause 15.247 (2)
2.6.2 Equipment Under Test and Modification State
SHL22 S/N: IMEI 004401114765106 - Modification State 0
2.6.3 Date of Test
22 May 2013 and 05 July 2013
2.6.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.6.5 Test Procedure
The EUT was transmitted at maximum power via a cable to the Spectrum Analyser. The
Analyser settings were adjusted to display the resultant trace on screen. The peak point of the
trace was measured and the markers positioned to give the -6dBc points of the displayed
spectrum.
2.6.6 Environmental Conditions
Ambient Temperature 23.1-25.2°C
Relative Humidity 37.9 - 46.9%
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2.6.7 Test Results

802.11(b)
4.0 V DC Supply

COMMERCIAL-IN-CONFIDENCE

&

Product Service

Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
1 9180
2 8865
2412 MHz
5.5 9404
11 9180
1 8145
2 9585
2437 MHz
5.5 9225
11 8055
1 9900
2 8820
2462 MHz
55 9315
11 9315
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2412 MHz

1 Mbps

- Agilent  G7:28:32 May 21, 2013 R T

i Agilent  07:58:09 May 21, 2013 R T

Atten 15 dB
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5.5 Mbps

- Agilent  05:32:19 May 21, 2013 R T

11 Mbps

i Agilent  @8:55:57 May 21, 2013 R T
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2437 MHz

1 Mbps

i Agilent  07:37:22 May 21, 2013 R T

i Agilent  08:04:03 May 21, 2013 R T
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5.5 Mbps

- Agilent  05:46:34 May 21, 2013 R T

11 Mbps

i Agilent  09:02:54 May 21, 2013 R T
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2462 MHz

1 Mbps

i Agilent 0714957 May 21, 2013 R T

i Agilent  08:12:34 May 21, 2013 R T
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5.5 Mbps

- Agilent  05:47:53 May 21, 2013 R T

11 Mbps

i Agilent  09:16:05 May 21, 2613 R T

Limit Clause

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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802.11(g)
4.0 V DC Supply
Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
6 16600
9 16600
12 16600
18 16500
2412 MHz
24 16500
36 16450
48 16500
54 16500
6 16650
9 16650
12 16550
18 16550
2437 MHz 24 16500
36 16450
48 16500
54 16500
6 16650
9 16650
12 16550
18 16550
2462 MHz
24 16500
36 16450
48 16500
54 16500
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2412 MHz

6 Mbps

i Agilent  10:45:21 May 21, 2813 R T

5 Agilent  11:06:19 May 21, 2613 R T
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12 Mbps

% Agilent  12:04:38 May 21, 2013 R T

Atten 15 dB

% Agilent  12:32:57 May 21, 2613 R T
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24 Mbps

% Agilent  12:56:45 May 21, 2613 R T

Atten 15 dB

% Agilent  13:12:53 May 21, 2613 R T

Atten 15 dB
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48 Mbps

% Agilent  14:03:20 May 21, 2013 R T

Atten 15 dB

54 Mbps

3% Agilent  14:24:35 May 21, 2013 R T
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2437 MHz

6 Mbps

i Agilent  18:52:52 May 21, 2613 R T

% Agilent  11:12:32 May 21, 2613 R T
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12 Mbps

% Agilent  12:36:18 May 21, 2613 R T

Atten 15 dB

% Agilent  12:36:18 May 21, 2613 R T

Atten 15 dB
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24 Mbps

% Agilent  12:57:23 May 21, 2013 R T

Atten 15 dB

% Agilent  13:31:27 May 21, 2613 R T

Atten 15 dB

B ._i,‘ 'R |‘| W
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48 Mbps

% Agilent  14:09:46 May 21, 2013 R T

Atten 15 dB

% Agilent  14:31:31 May 21, 2013 R T

Atten 15 dB

Document 75920802 Report 16 Issue 2 Page 160 of 185

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

2462 MHz

6 Mbps

- Agilent  10:59:26 May 21, 2813 R T

% Agilent  11:18:44 May 21, 2613 R T

L o o |

! A RTRTTE It
v ¢
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MH
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12 Mbps

% Agilent  12:42:49 May 21, 2613 R T

Atten 15 dB

% Agilent  12:42:49 May 21, 2613 R T

Atten 15 dB
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24 Mbps

% Agilent  13:05:01 May 21, 2613 R T

% Agilent  13:43:19 May 21, 2613 R T

Atten 15 dB
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48 Mbps

% Agilent  14:17:25 May 21, 2613 R T

Atten 15 dB

% Agilent  14:37:49 May 21, 2613 R T

Atten 15 dB

Limit Clause
The minimum 6 dB Bandwidth shall be at least 500 kHz.
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802.11(n)
4.0 V DC Supply
Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
6.5 17800
13 17800
19.5 17800
26 17850
2412 MHz
39 17800
52 17800
58.5 17800
65 17800
6.5 17850
13 17850
19.5 17850
26 17850
2437 MHz
39 17800
52 17850
58.5 17800
65 17800
6.5 17850
13 17850
19.5 17850
26 17850
2462 MHz
39 17750
52 17850
58.5 17850
65 17850
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2412 MHz

6.5 Mbps

i Agilent 145911 May 21, 2613 R T

A O VO L VU0 O PO O
I A A AN O MO A N A I T

13 Mbps

i Agilent  ©8:49:55 May 22, 2013 R T
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19.5 Mbps

i Agilent  99:14:19 May 22, 2613 R T

26 Mbps

3 Agilent  09:35:04 May 22, 2013 R T
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39 Mbps

i Agilent  10:685:18 May 22, 2013 R T

-mm ATy Mm

MH

52 Mbps

i Agilent  10:25:41 May 22, 2013 R T

. l|ln— mlm- Al n L A8 A e AT I_ TN tals mmm
ol
I
o
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58.5 Mbps

5 Agilent  10:46:56 May 22, 2013 R T

MH

65 Mbps

i Agilent  11:05:52 May 22, 2013 R T
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2437 MHz

6.5 Mbps

i Agilent  15:85:45 May 21, 2013 R T

13 Mbps

i Agilent  B8:56:55 May 22, 2013 R T
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19.5 Mbps

i Agilent  09:21:06 May 22, 2013 R T

26 Mbps

i Agilent  09:51:22 May 22, 2013 R T
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39 Mbps

% Agilent  10:12:18 May 22, 2013 R T

Atten 15 dB

i Agilent  18:31:45 May 22, 2613 R T

Atten 15 dB

I N I O
| -mmmmmmm-
$ “
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58.5 Mbps

i Agilent  18:52:45 May 22, 2013 R T

i Agilent  11:12:52 May 22, 2013 R T

Document 75920802 Report 16 Issue 2 Page 173 of 185

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

2462 MHz

6.5 Mbps

i Agilent  15:12:06 May 21, 2013 R T

13 Mbps

i Agilent  09:06:03 May 22, 2013 R T
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19.5 Mbps

i Agilent  09:27:56 May 22, 2013 R T

26 Mbps

i Agilent  09:58:07 May 22, 2013 R T
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39 Mbps

i Agilent  10:18:53 May 22, 2613 R T

52 Mbps

i Agilent  10:38:35 May 22, 2013 R T
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58.5 Mbps

i Agilent  11:02:17 May 22, 2013 R T

Atten & dB

SErI ; 1

#\BH 16 11

65 Mbps

i Agilent  11:19:05 May 22, 2013 R T

Limit Clause

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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4.0 V DC Supply

Product Service

Frequency (MHz)

Data Rate (Mbps)

6dB Bandwidth (kHz)

2402 MHz

1

675

2440 MHz

1

675

2480 MHz

1

675

2402 MHz

1 Mbps

% Agilent  12:52:38 Jul 5, 2813
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2440 MHz

1 Mbps
% Agilent  13:63:39 Jul 5§, 2613 R T

2480 MHz

1 Mbps
% Agilent  13:28:37 Jul 5, 2813 R T

Limit Clause

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Product Service

Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)

Section 2.1 AC Line Conducted Emissions
LISN Rohde & Schwarz ESH2-75 17 12 31-Jul-2013
3 phase LISN Rohde & Schwarz ESH2-75 323 12 15-Jan-2014
Transient Limiter Hewlett Packard 11947A 1032 12 28-Jun-2013
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 11-Oct-2013
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU

WA(-)
Section 2.2 - Maximum Peak Conducted Output Power
Multimeter White Gold WG022 190 12 30-Oct-2013
Spectrum Analyser Hewlett Packard E4407B 1154 12 17-Jul-2013
GPS Frequency Standard Rapco GPS-804/3 1312 6 23-Jul-2013
Power Supply Unit Farnell TSV-70 2043 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 13-Jun-2013*
Hygrometer RS Components 1361C 3844 12 22-Mar-2014
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 11-Dec-2013
Network Analyser Rohde & Schwarz ZVA 40 3548 12 31-Aug-2013
Combiner/Splitter Weinschel 1506A 3877 12 19-Mar-2014
P-Series Power Meter Agilent N1911A 3981 12 17-Sep-2013
50 MHz-18 GHz Wideband Agilent N1921A 3982 12 17-Sep-2013
Power Sensor
Section 2.3 - EIRP Peak Power
Antenna (Double Ridge Guide, | EMCO 3115 234 12 3-Apr-2014
1GHz-18GHz)
Antenna (Double Ridge Guide, | EMCO 3115 235 12 9-Nov-2013
1GHz-18GHz)
Signal Generator (LOMHz to Rohde & Schwarz SMR40 1002 12 7-Aug-2013
40GHz)
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Log Periodic) Schaffner UPA6108 3108 12 5-Apr-2014
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 11-Oct-2013
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU

WA(-)
9m RF Cable (N Type) Rhophase NPS-2303-9000- 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Section 2.4 - Power Spectral Density
Multimeter White Gold WG022 190 12 30-Oct-2013
Spectrum Analyser Hewlett Packard E4407B 1154 12 17-Jul-2013
GPS Frequency Standard Rapco GPS-804/3 1312 6 23-Jul-2013
Power Supply Unit Farnell TSV-70 2043 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 13-Jun-2013*
Hygrometer RS Components 1361C 3844 12 22-Mar-2014
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 11-Dec-2013
Network Analyser Rohde & Schwarz ZVA 40 3548 12 31-Aug-2013
Combiner/Splitter Weinschel 1506A 3877 12 19-Mar-2014
P-Series Power Meter Agilent N1911A 3981 12 17-Sep-2013
50 MHz-18 GHz Wideband Agilent N1921A 3982 12 17-Sep-2013
Power Sensor
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.5 - Spurious and Band Edge Emissions
Multimeter White Gold WG022 190 12 30-Oct-2013
Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013
Attenuator: 6dB/10W Trilithic HFP-50N 476 12 24-Jul-2013
Filter (High Pass) Lorch SHP7-7000-SR 566 12 20-Feb-2014
Spectrum Analyser Hewlett Packard E4407B 1154 12 17-Jul-2013
GPS Frequency Standard Rapco GPS-804/3 1312 6 23-Jul-2013
Power Supply Hewlett Packard 6104A 1948 - TU
Power Supply Unit Farnell TSV-70 2043 - O/P Mon
Multimeter Iso-tech IDM101 2419 12 3-Oct-2013
High Pass Filter (4GHz) RLC Electronics F-100-4000-5-R 2773 12 1-Feb-2014
Test Receiver Rohde & Schwarz ESIB40 2941 12 23-Oct-2013
Attenuator (20dB, 2W) Pasternack PE 7004-20 2943 12 27-Mar-2014
Hygrometer Rotronic 1-1000 3220 12 13-Jun-2013
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 11-Dec-2013
Network Analyser Rohde & Schwarz ZVA 40 3548 12 31-Aug-2013
Combiner/Splitter Weinschel 1506A 3877 12 19-Mar-2014
Data Logger Yokogawa MV1024 3948 12 05-Jul-2014
Section 2.6 — 6dB Bandwidth
Multimeter White Gold WG022 190 12 30-Oct-2013
Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013
Attenuator 10dB/10W) Trilithic HFP-50N 454 12 24-Jul-2013
Attenuator: 6dB/10W Trilithic HFP-50N 476 12 24-Jul-2013
Spectrum Analyser Hewlett Packard E4407B 1154 12 17-Jul-2013
GPS Frequency Standard Rapco GPS-804/3 1312 6 23-Jul-2013
Power Supply Hewlett Packard 6104A 1948 - TU
Power Supply Unit Farnell TSV-70 2043 - O/P Mon
Multimeter Iso-tech IDM101 2419 12 3-Oct-2013
Hygrometer Rotronic 1-1000 3220 12 13-Jun-2013*
Hygrometer RS Components 1361C 3844 12 22-Mar-2014
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 11-Dec-2013
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 23-Jun-2013*
Spectrum Analyser Rohde & Schwarz FSU 26 2747 12 30-Nov-2013
Network Analyser Rohde & Schwarz ZVA 40 3548 12 31-Aug-2013
Combiner/Splitter Weinschel 1506A 3877 12 19-Mar-2014
Combiner/Splitter Weinschel 1506A 3878 12 19-Mar-2014
P-Series Power Meter Agilent N1911A 3980 12 17-Sep-2013
P-Series Power Meter Agilent N1911A 3981 12 17-Sep-2013
50 MHz-18 GHz Wideband Agilent N1921A 3982 12 17-Sep-2013
Power Sensor
50 MHz-18 GHz Wideband Agilent N1921A 3983 12 17-Sep-2013
Power Sensor
1 Metre SMA Cable Rhophase 3PS-1801A-1000- 4100 12 25-Oct-2013
3PS
1 Metre K Type Cable Rhophase KPS-1501A-1000- 4105 12 25-Oct-2013
KPS

*in calibration at the time of testing

TU — Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline MU

6dB Bandwidth +212.114 kHz

30MHz to 1GHz: £ 5.1 dB
1GHz to 40GHz: £ 6.3 dB

EIRP Peak Power

Maximum Peak Conducted Output Power +0.70 dB

30MHz to 1GHz: +5.1 dB

Spurious and Band Edge Emissions 1GHz to 40GHz: + 6.3 dB

Power Spectral Density +3.0dB
AC Line Conducted Emissions +3.2dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2013 TUV SUD Product Service
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