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SECTION 1

REPORT SUMMARY

FCC Testing of the
Sharp SHL22 Dual-band CDMA (BCO0, 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 2 and FCC CFR 47 Part 22 (WCDMA)
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INTRODUCTION
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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 2 and FCC CFR 47 Part 22.

Objective

Manufacturer
Model Number(s)

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

Document 75920802 Report 11 Issue 1

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.

Sharp Corporation
SHL22

IMEI 004401114764596
IMEI 004401114764513
IMEI 004401114764224

3
FCC CFR 47 Part 2 (2012)
FCC CFR 47 Part 22 (2012)

Held Pending Disposal
Not Applicable
Not Applicable

9676
30 April 2013

23 May 2013
10 June 2013

G Lawler
M Russell

ANSI C63.4: 2009
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1.2 BRIEF SUMMARY OF RESULTS
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A brief summary of the tests carried out in accordance with FCC CFR 47 Part 2 and FCC CFR 47 Part 22 (WCDMA) is shown below.

Spec Clause
Section Test Description Result Comments/Base Standard
Pt 2 Pt 22
WCDMA FDD V
2.1 - 22.913 (a) | Effective Radiated Power Pass
2.2 2.1046 22.913 (a) | Maximum Peak Output Power - Conducted Pass
2.3 - 22.917 Emission Limitations for Cellular Equipment Pass
2.4 2.1051 22.917 (a) | Conducted Spurious Emissions Pass
25 2.1049 (h) | 22.917 (b) | Occupied Bandwidth Pass
2.6 2.1047 (d) - Modulation Characteristics - Customer Declaration
2.7 2.1055 22.355 Frequency Stability Pass

Document 75920802 Report 11 Issue 1
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1.3 PRODUCT TECHNICAL DESCRIPTION

Please refer to the “04D_Model Description APYHROO00192.pdf” Model Description Form.

14 PRODUCT INFORMATION

1.4.1 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 11 Issue 1 Page 6 of 41
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SECTION 2

TEST DETAILS

FCC Testing of the
Sharp SHL22 Dual-band CDMA (BCO0, 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 2 and FCC CFR 47 Part 22 (WCDMA)

Document 75920802 Report 11 Issue 1 Page 7 of 41
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2.1.2

2.1.3

2.14

2.15

2.1.6
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EFFECTIVE RADIATED POWER

Specification Reference

FCC CFR 47 Part 22, Clause 22.913 (a)

Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114764596 - Modification State 0

Date of Test

4 June 2013

Test Equipment Used

&

Product Service

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

Test Procedure

Measurements of the fundamental from the EUT were obtained with the Measurement Antenna
in both Horizontal and Vertical Polarisations. The fundamental frequency was maximised by
adjusting the antenna height, antenna polarisation and turntable azimuth. A peak detector was

used with the trace set to max hold. The maximum result was recorded.

The EUT was then removed from the chamber and replaced with a substitution antenna. Using
a signal generator the level was adjusted to achieve the same value on the measuring
instrument as previously recorded with the EUT. The final result (ERP) was determined by a

calculation using the signal generator level, antenna gain and cable loss.

The measurements were performed at a 3m distance unless otherwise stated.

Environmental Conditions

Ambient Temperature 19.9°C
Relative Humidity 39.0%

Document 75920802 Report 11 Issue 1
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2.1.7 Test Results

826.60 MHz

Result (dBm) Result (W)

20.91 0.123

*REW 1 MHzZ Marker 1 [T1 ]
*VBW 1 MH=z 13.30 Bm
Ref 0 dem *Att 5 dB SWT 2.5 mz 825.470512821 MHz

I A

Date: 4.JUN.2013 18:54:22

Document 75920802 Report 11 Issue 1 Page 9 of 41
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835.00 MHz

Result (dBm) Result (W)

20.31 0.107

* REW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 14.04 dBm
Ref 0 dBEm *Att 5 dB SWT 2.5 ms 836.217948718 MHz

k4§

Date: 4.JUN.2013 18:51:16

Document 75920802 Report 11 Issue 1 Page 10 of 41
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846.40 MHz

Product Service

Result (dBm) Result (W)
19.98 0.995
*RBW 1 MHz M: e 1 [T
*VBW 1 MHzZ 1 dBm
Ref 0 dem tt dB SEWT 2.5 ms B45.213675214 MHz
0
-10 T
/\

Date: 4.JUN.2013 18:48:18

Limit Clause

Mobile — 7 W or 38.45 dBm
Base Stations — 500 W or 57 dBm

Document 75920802 Report 11 Issue 1
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2.2.2

2.2.3

2.2.4

2.25

2.2.6
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MAXIMUM PEAK OUTPUT POWER - CONDUCTED

Specification Reference

FCC CFR 47 Part 2, Clause 2.1046

FCC CFR 47 Part 22, Clause 22.913 (a)
Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114764513 - Modification State 0

Date of Test

23 May 2013

Test Equipment Used

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

Test Procedure

Using a spectrum analyser and attenuator(s), the output power of the EUT was measured at the
antenna terminals.

The EUT supports WCDMA and was tested in this mode of operation.

Environmental Conditions

Ambient Temperature 23.4°C
Relative Humidity 27.3%

Document 75920802 Report 11 Issue 1 Page 12 of 41
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Test Results

4.0 V DC Supply
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826.60 MHz
Mode Result (dBm) Result (W)
WCDMA 27.34 0.542
835.00 MHz
Mode Result (dBm) Result (W)
WCDMA 27.02 0.504
846.40 MHz
Mode Result (dBm) Result (W)
WCDMA 27.25 0.531
Limit Clause

Mobile — 7 W or 38.45 dBm
Base Stations — 500 W or 57 dBm

Document 75920802 Report 11 Issue 1
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2.3 EMISSION LIMITATIONS FOR CELLULAR EQUIPMENT

23.1 Specification Reference
FCC CFR 47 Part 22, Clause 22.917

2.3.2 Equipment Under Test and Modification State
SHL22 S/N: IMEI 004401114764596 - Modification State 0

2.3.3 Date of Test
4 June 2013

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

2.35 Test Procedure
A preliminary profile of the Spurious Radiated Emissions was obtained up to the 10th harmonic
by operating the EUT on a remotely controlled turntable within a semi-anechoic chamber.
Measurements of emissions from the EUT were obtained with the Measurement Antenna in
both Horizontal and Vertical Polarisations. The profiling produced a list of the worst-case
emissions together with the EUT azimuth and antenna polarisation.
Using the information from the preliminary profiling of the EUT, the list of emissions was then
confirmed or updated under Alternative Open Site conditions. Emission levels were maximised
by adjusting the antenna height, antenna polarisation and turntable azimuth.
The EUT was set to transmit on maximum power with modulation. The EUT was tested on
bottom, middle and top channels at maximum power.
For any emissions found the EUT was then removed from the chamber and replaced with a
substitution antenna. Using a signal generator the level was adjusted to achieve the same
value on the measuring instrument as previously recorded with the EUT. The final result was
determined by a calculation using the signal generator level, antenna gain and cable loss.
The measurements were performed at a 3m distance unless otherwise stated.

2.3.6 Environmental Conditions
Ambient Temperature 19.9°C
Relative Humidity 39.0%

Document 75920802 Report 11 Issue 1 Page 14 of 41
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2.3.7 Test Results

826.60 MHz

30 MHz to 1 GHz

*RBW 1 MHz Marksr 1 [Tl
*VEW 1 MHz 7.74 dBm
Ref 0 dBm *Att 5 dB SWT 2.5 ms 826.600000000 MHz
o
- =
=== |,
Ps
\\_
“_‘_-\_
\
| —
—-50
3DE
-60 A
-70
NPRSYPUTNITN DRI Y AU | IISURPPIRET 17 (9 Y VR YU 'TIOOT ST W' NUUTEY WD IAE N S byt rnh ]
-8
-0
-100
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 4.JUN.Z2013 18:19:04
*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -85.35 dBm
Ref -50 dBm *Att 0 dB SWT 2.5 ms .000000000 GH
a— |
ERPO7A
L co [ 2 ]
1 PH]
PAAZTH
-7
-5
!
SOUNV PRSI VRN TU P T PSPPI 1Y WU T WRRSP VPN ORI IR VT B T WARTRRT VYV | EFRRE WA
|-—90
—-100
3DB
-110 ac
--120
-—130
-140
-150
Start 1 GHz 50 MHz/ Stop 1.5 GHz

Date: 4.JUN.2013 19:25:58
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1.5 GHz to 8 GHz

Product Service

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -80 1Bm
Ref -50 dBm *Att 0 dB SWT 40 ms 545833333 G H
=50
\E?3W$Ai
L =
— |
S
1 PR I
| |
franss ]
-7
- Yo
AL M
| 100 WMW
3pB
L -110 ac
--120
l-130
140
-150

Start 1.5 GHz

Date: 4.JUN.2013 19:5%:54

8 GHz to 9 GHz

Ref -30 dBm *Att O dB

650 MHz/

*RBW 1 MHz
*VEW 1 MHz
SWT 20 ms

Stop B GHz

-30

ERP19

—-80

-0

--100

--110

--120

-130

Start & GHz

Date: 4.JUN.2013 20:37:22

Document 75920802 Report 11 Issue 1

100 MHz/

Stop 9 GHz

Page 16 of 41

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service
835.00 MHz

30 MHz to 1 GHz

*RBW 1 MHz Marker
*VBW 1 MHz
Ref 0 dBm * ATt 5 dB SWT 2.5 ms

o 1P

8.59 dBm

| -10 =

—-50

3DB

-—70
R PR VPR SRS Y IO P | L bk AR .WJ | NUSEN T

-390

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 4.JUN.2013 18:32:3%

1 GHz to 1.5GHz

*RBW 1 MHz
*VBW 1 MHz
Ref -50 dBm *Att 0 dB SWT 2.5 ms

=sT
ERPOTA

—-100

3DB
-110 ac

-—130

F-140

-150

Start 1 GHz 50 MHz/ Stop 1.5 GHz

Date: 4.JUN.2013 19:43:22
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1.5 GHz to 8 GHz

*RBW 1 MHz Marksr 1 [T1 ]
“VBW 1 MHz -82.93 dBm
Ref -50 dBm “Att 0 dB SWT 40 ms . 666666667 GH
=50
\E?3W$Ai
| =
— |
]
1 PR R a
—
parccs |
-7
-&0

L]
n B

_,L P YW I
L\MWWWMMN oo

F-100

3DB

H-110

--130

--140

-150

Start 1.5 GHz 650 MHz/ Stop 8 GHz

Date: 4.JUN.2013 19:57:34

8 GHz to 9 GHz

*RBW 1 MHz Marker 1 [T1
*VBW 1 MHz -65.37 dBm
Ref -30 dBm *Att O dB SWT 20 ms 9.189102564 GH

-30
ERP19 S I
=

—-80

3DB

-0

--100

--110

--120

-130

Start & GHz 100 MHz/ Stop 9 GHz

Date: 4.JUN.2013 20:36:41
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846.40 MHz

30 MHz to 1 GHz

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHZ Marker 1 [T1
*VBW 1 MHz -8.43 dBm
Ref 0 dBm *Atrt 5 dB SWT 2.5 ms 846.400000000 MH
o
|10 =
1 PH]
ranscH .
|--2
--30
B -Ts] """ 1
N ——
H-—40
 ——
—
— |
— ]|
--50
3DB
| o } a
-—70
bt e A AAA At 3N s i NSNS PR S VAPV “\D\.NJ LAHW
50
—-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 4.JUN.2013 18:35:51
*RBW 1 MHz
*VBW 1 MHz 1B
Ref -50 dBm *Att 0 dB SWT 2.5 ms H
a— |
ERPO7A
L co [ 2 ]
1 PH]
PAAZTH
-7
-5
!
PION TR NFPURRYN WP I TSPy, TRSRYU I SRR ATCUE T AUV PO SHCL|RPVF NP
|-—90
—-100
3DB
-110 -
--120
-—130
-140
-150
Start 1 GHz 50 MHz/ Stop 1.5 GHz

Date: 4.JUN.2013 19:45:44
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1.5 GHz to 8 GHz

*RBW 1 MHZ Marker [Tl ]
“VBW 1 MHz -80.%2 dBm
Ref -50 dBm “Att 0 dB SWT 40 ms SH
=50
\E?3w*4‘
. =
— |
]
|
—
rancE S
|--7
--100 W A T ] M Ct/
3pB
-110 as
--1z0
-130
H-140
~150
Start 1.5 GHz 650 MHz/ Stop B GHz
Date: 4.JUN.2013 19:55:47
*RBW 1 MHZ Marker [Tl ]
“VBW 1 MHz -64.68 dBm
Ref -30 dBm “Att 0 dB SWT 20 ms 5.302884615 GH
-30
ERP19 —
|40 =
MASTH
-—60 i
m;;h‘«.uu,JL,N}.AJAr«uk/nuiurmlmpmjxk‘,h
s hirdypr WA AT WO TR
70
--20
3pB
L A
--100
-110
H-120
~130
Start 8 GHz 100 MHz/ Stop 9 GHz

Date: 4.JUN.2013 20:3%:22

Limit Clause

43+10log(P) or -13 dBm

Document 75920802 Report 11 Issue 1 Page 20 of 41
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24.1

24.2

2.4.3

244

245

2.4.6
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CONDUCTED SPURIOUS EMISSIONS
Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 22, Clause 22.917 (a)

Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114764224 - Modification State 0

Date of Test

6 June 2013

Test Equipment Used

&

Product Service

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

Test Procedure

In accordance with Part 2.1051, the spurious emissions from the antenna terminal were
measured. The transmitter output power was attenuated using a combination of filters and
attenuators and the frequency spectrum investigated from 9 kHz to the 10th harmonic. The
EUT was set to transmit on full power with modulation. The EUT was tested on Bottom, Middle
and Top channels for maximum power. The resolution and video bandwidths were set to 1 MHz
and 3 MHz thus meeting the requirements of Part 22.917(b). The spectrum analyser detector

was set to max hold.

From 9 kHz to 4 GHz, an attenuator was used. For measuring the range 1.5 GHz to 9 GHz an
attenuator and high pass filter were used. This was to reduce saturation effects in the spectrum

analyser.

The maximum path loss across the measurement bands were used as reference level offsets to

ensure worst case.

Environmental Conditions

Ambient Temperature 22.2°C
Relative Humidity 45.9%

Document 75920802 Report 11 Issue 1
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247 Test Results

826.60 MHz

9 kHz to 1.5 GHz

i Agilent  15:23:88 Jun B, 2813 R T

-
.
&

#YBH 3 MHz

Document 75920802 Report 11 Issue 1 Page 22 of 41
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1.5 GHz to 9 GHz

- Agilent  15:31:62 Jun 6, 2813 R T

835.00 MHz

9 kHz to 1.5 GHz

i Agilent  15:23:58 Jun B, 2813 R T

Document 75920802 Report 11 Issue 1 Page 23 of 41
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1.5 GHz to 9 GHz

- Agilent  15:28:27 Jun 6, 2813 R T

846.40 MHz

9 kHz to 1.5 GHz

i Agilent  15:25:31 Jun B, 2813 R T

Document 75920802 Report 11 Issue 1 Page 24 of 41
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1.5 GHz to 9 GHz

- Agilent  15:27:52 Jun 6, 2813 R T

Limit Clause

43+10log(P) or -13 dBm

Document 75920802 Report 11 Issue 1 Page 25 of 41
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251

2.5.2

253

254

255

2.5.6
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OCCUPIED BANDWIDTH

Specification Reference

FCC CFR 47 Part 2, Clause 2.1049 (h)

FCC CFR 47 Part 22, Clause 22.917 (b)
Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114764224 - Modification State 0

Date of Test

6 June 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 transmitting at maximum power, with modulation. Using a resolution bandwidth of
10 kHz and a video bandwidth of 30 kHz, the -26 dBc points were established and the emission
bandwidth determined.

The plot of the following pages shows the resultant display from the Spectrum Analyser.

Environmental Conditions

Ambient Temperature 23.4°C
Relative Humidity 27.3%

Document 75920802 Report 11 Issue 1 Page 26 of 41
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257 Test Results

4.0 V DC Supply

826.60 MHz
Mode Occupied Bandwidth (kHz)
WCDMA 4145.319
- Agilent  09:57:28 Jun 6, 2813 R T

Ch Freq &26.6 MHz Trig Free
Occupied Bandwidth ff

Occupied Bandwidth Occ BH % Pur
4.1453 MHz % dB

Transmit Freq Error
% «B Banduidth

Document 75920802 Report 11 Issue 1 Page 27 of 41
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835.00 MHz
Mode Occupied Bandwidth (kHz)
WCDMA 4144.061
- Agilent  19:68:39 Jun 6, 20813 R T

Ch Freq 535 MHz
Occupied Bandwidth

width
4.1441 MHz

Transmit Freq Error
% «B Bandwuidth

Document 75920802 Report 11 Issue 1 Page 28 of 41
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846.40 MHz
Mode Occupied Bandwidth (kHz)
WCDMA 4110.397
2 Agilent  19:63:36 Jun 6, 20813 R T

Ch Freq &846.4 MHz
Occupied Bandwidth

width
41104 MHz

Transmit Freq Error
% «B Bandwuidth

Limit Clause
The occupied bandwidth, that is the frequency bandwidth such that, below is lower and above is

upper frequency limits, the mean powers radiated are each equal to 0.5% of the total mean
power radiated by a given emission.

Document 75920802 Report 11 Issue 1 Page 29 of 41
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2.6.1

2.6.2

2.6.3
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MODULATION CHARACTERISTICS

Specification Reference

FCC CFR 47 Part 2, Clause 2.1047 (d)

Equipment Under Test

SHL22

Test Results

Customer Description

Product Service

For the period of test the EUT met the requirements of FCC CFR 47 Part 2 for Modulation

Characteristics.

The test results are shown below.

4.0V DC Supply

QPSK

Constellation Diagram

5

15t Measured Slot Mr

Statistics @ Pre. Slot 0 Current StdDev

Pouver [dBm] 224
Power Steps [dB] NCAP
EvM RMS [%] 299
EvM Peak [%)] 6.90
F3 | Magn. Errar RMS [%] 2.30

Magn. Error Peak [%] 6.70
Phase Ermar Peak [ 331
10 Imbalance [dB] —64.30

CF Errar [Hz] -1.31
Phase Disc. [7] NCAP

Phase Error RMS [°] 110

1Q Origin Offset [dB] —61.14
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| and Q Code Domain
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~ #cCurrent
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Current

Maximurm

Currant Currant
Average NCAP Average

Maxirmurn Maxirnurm

Limit Clause

A curve or equivalent data which shows that the equipment will meet the modulation
requirements of the rules under which the equipment is to be licensed.
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2.7

2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

2.7.6

COMMERCIAL-IN-CONFIDENCE

&

Product Service
FREQUENCY STABILITY

Specification Reference

FCC CFR 47 Part 2, Clause 2.1055

FCC CFR 47 Part 22, Clause 22.355
Equipment Under Test and Modification State

SHL22 S/N: IMEI 004401114764224 - Modification State 0

Date of Test

10 June 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 set to transmit on maximum power with modulation. An FSQ Signal Analyser,
was used to measure the frequency error. The maximum result was taken over 200 bursts.
The temperature was adjusted between -30°C and +50°C in 10° steps as per 2.1055 and the
frequency error was measured at each temperature.

Environmental Conditions

Ambient Temperature 20.8°C
Relative Humidity 37.1-38.1%
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Test Results

COMMERCIAL-IN-CONFIDENCE

Product Service

Temperature Interval (°C) Mode Modulation Deviation (ppm)
-30 WCDMA QPSK -0.00599
-20 WCDMA QPSK -0.00719
-10 WCDMA QPSK -0.00479
0 WCDMA QPSK -0.01078
+10 WCDMA QPSK -0.00599
+20 WCDMA QPSK -0.00599
+30 WCDMA QPSK 0.00719
+40 WCDMA QPSK 0.00479
+50 WCDMA QPSK 0.00599
Limit Clause

Frequency Range (MHz)

Base, Fixed (ppm)

Mobile < 3 watts (ppm)

Mobile < 3 watts (ppm)

251050 20 20 50
50 to 450 5 5 50
450 to 512 2.5 5 5
821 to 896 1.5 25 2.5
928 to 929 5.0 - -
929 to 960 1.5 - -
2110 to 2220 10 - -
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Under Voltage Variations
835.00 MHz
DC Voltage (V) Mode Modulation Deviation (ppm)
40VvDC WCDMA QPSK -0.00599
3.7vDC WCDMA QPSK -0.00719
40VvDC WCDMA QPSK -0.00599
Limit Clause
Frequency Range (MHz) Base, Fixed (ppm) Mobile < 3 watts (ppm) Mobile < 3 watts (ppm)
25 to 50 20 20 50
50 to 450 5 5 50
450 to 512 25 5 5
821 to 896 1.5 25 25
928 to 929 5.0 n/a n/a
929 to 960 1.5 n/a n/a
2110 to 2220 10 n/a n/a
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SECTION 3

TEST EQUIPMENT USED
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3.1

COMMERCIAL-IN-CONFIDENCE

TEST EQUIPMENT USED

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

Product Service

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.1 - Effective Radiated Power
Antenna (Double Ridge EMCO 3115 234 12 3-Apr-2014
Guide, 1GHz-18GHz)
Antenna (Double Ridge EMCO 3115 235 12 9-Nov-2013
Guide, 1GHz-18GHz)
Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013
Signal Generator (10MHz Rohde & Schwarz SMR40 1002 12 7-Aug-2013
to 40GHz)
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Log Periodic) Schaffner UPAG6108 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 2.2 - Maximum Peak Output Power - Conducted
Multimeter White Gold WG022 190 12 30-Oct-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
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 11-Dec-2013
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 23-Jun-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- 4100 12 25-Oct-2013
1000-3PS
1 Metre K Type Cable Rhophase KPS-1501A- 4105 12 25-Oct-2013
1000-KPS
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.3 - Emission Limitations for Cellular EQuipment
Radiocommunications Rohde & Schwarz CMU 200 39 12 21-Dec-2013
Tester
Antenna (Double Ridge Link Microtek Ltd AM180HA-K-TU2 | 230 24 13-Sep-2013
Guide)
Antenna (Double Ridge EMCO 3115 235 12 9-Nov-2013
Guide, 1GHz-18GHz)
Load (500hm, 30W) JFW 50T-054 284 12 13-Jun-2013
Antenna (Bilog) Schaffner CBL6143 287 24 18-Jan-2014
Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013
Filter (High Pass) Lorch SHP7-7000-SR 566 12 20-Feb-2014
Pre-Amplifier Phase One PS04-0086 1533 12 27-Sep-2013
Pre-Amplifier Phase One PS04-0087 1534 12 28-Sep-2013
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Filter Daden Anthony Ass | MH-1500-7SS 2778 12 31-Jan-2014
Amplifier (1 - 8GHz) Phase One PS06-0060 3175 12 10-Jul-2013
Amplifier (8 - 18GHz) Phase One PS06-0061 3176 12 10-Jul-2013
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 11-Oct-2013
3 GHz High Pass Filter K&L Microwave 11SH10- 3552 12 1-Feb-2014
3000/X18000-
0/0
'2.92mm’ - '2.92mm' RF Rhophase KPS-1503-2000- | 3694 12 25-Oct-2013
Cable (2m) KPS
'2.92mm’ - '2.92mm' RF Rhophase KPS-1503-2000- | 3695 12 15-Oct-2013
Cable (2m) KPS
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
1 metre, SMA to SMA Suhner Sucoflex 4048 - O/P Mon
armoured cable
Section.2.4 - Conducted Spurious 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 MV 1024 3948 12 7-Jun-2013
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.5 - Occupied 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
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 11-Dec-2013
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 23-Jun-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- 4100 12 25-Oct-2013
1000-3PS
1 Metre K Type Cable Rhophase KPS-1501A- 4105 12 25-Oct-2013
1000-KPS
Section 2.6 - Frequency Stability
Climatic Chamber Votsch VT4002 161 - O/P Mon
Multimeter White Gold WG022 190 12 30-Oct-2013
RF Coupler TUV SUD Product TOV 415 - TU
Service
Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013
GPS Frequency Standard Rapco GPS-804/3 1312 6 23-Jul-2013
Power Supply Unit Farnell TSV-70 2043 - O/P Mon
Spectrum Analyser Rohde & Schwarz FSU26 2747 12 30-Nov-2013
Attenuator (20dB, 2W) Pasternack PE 7004-20 2943 12 27-Mar-2014
Thermocouple Fluke 51 3172 12 30-Jul-2013
Thermometer
Hygrometer Rotronic 1-1000 3220 12 13-Jun-2013
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

Maximum Peak Output Power - Conducted +0.70 dB

30MHz to 1GHz: £ 5.1 dB

Emission Limitations for Cellular Equipment 1GHz to 40GHz: + 6.3 dB

Conducted Spurious Emissions + 3.454 dB

30MHz to 1GHz: + 5.1 dB

Effective Radiated Power 1GHz to 40GHz: + 6.3 dB

Occupied Bandwidth + 16.74 kHz

Modulation Characteristics -

Frequency Stability +46.70 Hz
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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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