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SECTION 1

REPORT SUMMARY

FCC Testing of the
Sharp SHL23 Dual-band CDMA (BCO, BC6) & Quad-band GSM
(GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) & Quad-band LTE
(B1, B3, B11, B18) multi mode cellular phone with
Bluetooth, WLAN, SRD (NFC,FeliCa) and GPS
In accordance with FCC CFR 47 Part 2 and FCC CFR 47 Part 22 (WCDMA FDD V)
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INTRODUCTION

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

the Sharp SHL23 Dual-band CDMA (BCO, BC6) & Quad-band GSM

(GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) & Quad-band LTE
(B1, B3, B11, B18) multi mode cellular phone with Bluetooth, WLAN, SRD (NFC,FeliCa) and

GPS to the requirements of FCC CFR 47 Part 2 and FCC CFR 47 Part 22.

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) SHL23

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

IMEI 004401114893114
IMEI 004401114893288

2

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

Disposal Held Pending Disposal
Reference Number Not Applicable

Date Not Applicable

Order Number 9860

Date 25 September 2013
Start of Test 30 September 2013

Finish of Test

Name of Engineer(s)

Related Document(s)

Document 75923862 Report 10 Issue 2

17 October 2013

T Guy
S Milliken
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 is shown below.

Section Spec Clause Test Description Result Comments/Base Standard
Pt2 Pt 22

WCDMA FDD V

21 2.1051 22.905 Spurious Emissions at Band Edge Pass

2.2 - 22.913 (a) | Effective Radiated Power Pass

23 2.1046 22.913 (a) | Maximum Peak Output Power - Conducted Pass

2.4 - 22.917 Emission Limitations for Cellular Equipment Pass

25 2.1051 22.917 (a) | Conducted Spurious Emissions Pass

2.6 2.1049 (h) 22.917 (b) | Occupied Bandwidth Pass

27 2.1047 (d) - Modulation Characteristics - Customer Declaration

2.8 2.1055 22.355 Frequency Stability Pass

Document 75923862 Report 10 Issue 2
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1.3 PRODUCT TECHNICAL DESCRIPTION

Please refer to the SHL23 Model Description Form.

14 PRODUCT INFORMATION

1.4.1 Technical Description

The Equipment Under Test (EUT) was a Sharp SHL23 Dual-band CDMA (BCO, BC6) & Quad-
band GSM (GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) &
Quad-band LTE (B1, B3, B11, B18) multi mode cellular phone with Bluetooth, WLAN, SRD
(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 were made during testing.

1.7 MODIFICATION RECORD

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

Document 75923862 Report 10 Issue 2 Page 6 of 44
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SECTION 2

TEST DETAILS

FCC Testing of the
Sharp SHL23 Dual-band CDMA (BCO, BC6) & Quad-band GSM
(GSM850/GSM900/DCS1800/PCS1900) & Dual-band UMTS (FDDI, FDDV) & Quad-band LTE
(B1, B3, B11, B18) multi mode cellular phone with
Bluetooth, WLAN, SRD (NFC,FeliCa) and GPS
In accordance with FCC CFR 47 Part 2 and FCC CFR 47 Part 22 (WCDMA FDD V)

Document 75923862 Report 10 Issue 2 Page 7 of 44
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2.1

211

2.1.2

2.1.3

2.14

2.15

2.1.6

COMMERCIAL-IN-CONFIDENCE

SPURIOUS EMISSIONS AT BAND EDGE
Specification Reference

FCC CFR 47 Part 2, Clause 2.1051

FCC CFR 47 Part 22, Clause 22.905

Equipment Under Test and Modification State

SHL23 S/N: IMEI 004401114893114 - Modification State 0

Date of Test

16 October 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 22.917(e), any emissions outside of the block edges shall be attenuated by
at least 43 + 10 log (P). The measurements are shown to +1 MHz from the block edges. The
plots shown under the Spurious Emissions sections covers the required range of 9 kHz to

9 GHz.

The reference power and path losses of all channels used for testing in each frequency block
were measured. Having entered the reference level offset, a limit line was displayed, showing
the -13 dBm (43 + 10 log (P)), limit. The EUT was operated at maximum power WCDMA

modulation schemes.

Environmental Conditions

Ambient Temperature 22.8°C
Relative Humidity 37.2%

Document 75923862 Report 10 Issue 2
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217 Test Results
4.0 V DC Supply
Frequency Block Mode Lower Block Edge Test Upper Block Edge Test
(MHz) Channels/Frequencies Channels/Frequencies
. Channel 14133
A :(824.0 — 835.0) WCDMA Frequency - 826.6 MHz N/A
. Channel 14232
B :(846.5 — 849.0) WCDMA N/A Frequency - 846 4MHz
Frequency Block A
® *RBW 5 kHz Marker 1 [T1 ]
*VBW 30 kHz -27.23 dBm
Ref 28.5 dBm Att 30 dB SWT 400 ms 823.903846154 MHz
Offset 265 dB
20 | A
1 PK]
10
LVL
WMWMWWMM
) / \
—-10
D1 -13 ¢Bm [} ]\
—-20
3DB
| _30 M P
.o g vy
MWWN
—-50:
—-60
| _-70.
Center 824 MHz 1 MHz/ Span 10 MHz
Date: 18.0CT.2013 13:56:36
Document 75923862 Report 10 Issue 2 Page 9 of 44
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Frequency Block B
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@ *RBW 5 kHz Marker 1 [T1 ]
*VBW 30 kHz -33.35 dBm
Ref 30 dBm Att 30 dB SWT 400 ms 849.432692308 MHz
30 Offset 268 dB
—20
o
o N | !
o M‘*‘«\
D1 -13 ¢iBm ‘\
-20: \
-30 +
I--40 MM
50 WMWMM
—-60
-70
Center 849 MHz 1 MHz/ Span 10 MHz

Date: 18.0CT.2013 14:01:31

Limit Claus

-13 dBm at block edge.

e
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2.2

221

2.2.2

2.2.3

2.2.4

2.25

2.2.6

Document 75923862 Report 10 Issue 2
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EFFECTIVE RADIATED POWER

Specification Reference

FCC CFR 47 Part 22, Clause 22.913 (a)

Equipment Under Test and Modification State

SHL23 S/N: IMEI 004401114893288 - Modification State 0

Date of Test

11 October 2013

Test Equipment Used

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.

A wideband correction was measured to determine the difference between the peak result for a
1 MHz bandwidth on the spectrum analyser and a wideband power meter. This correction was
added to the final result.

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

Environmental Conditions

Ambient Temperature 19.2 -19.5°C
Relative Humidity 32.0 - 33.0%

COMMERCIAL-IN-CONFIDENCE
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2.2.7 Test Result

S

826.60 MHz
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Ref O dBm

* At 1o 4B SWT 2.5 ms

Result (dBm) Result (W)
24.18 0.685
* REW 1 MHz ke 1 1]
*VBW 1 MH=z

<=
W
Gl

'l-\‘\u e

=100

Center B826.9807692 MHz

Date: 10.0CT.2013 23:05:54

Z MHz/

Document 75923862 Report 10 Issue 2
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835.00 MHz

Result (dBm) Result (W)

23.16 0.543

* RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 12.73 dBm
Ref 0 dBm *Art 10 dB SWT 2.5 ms 3 0000000 1

Date: 10.0CT.2013 23:09:02

Document 75923862 Report 10 Issue 2 Page 13 of 44
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846.40 MHz

Product Service

Result (dBm) Result (W)
22.79 0.499
*RBW 1 MHz k 1 1
VBW 1 MHz
Ref 0 dBm *ALL 10 4B SWT 2.5 ms 34 -
o
—--10

\

. .W/’ I

M.w,.l \l"\m -
I e

h N\M

| -s0

—a0

100

Center 846.4576923 MHz

Date: 10.0CT.2013 23:11:02

Limit Clause

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

Document 75923862 Report 10 Issue 2
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2.3

23.1

2.3.2

2.3.3

2.3.4

2.35

2.3.6
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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

SHL23 S/N: IMEI 004401114893114 - Modification State 0

Date of Test

30 September 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 power meter 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 22.8°C
Relative Humidity 32.1%

Document 75923862 Report 10 Issue 2 Page 15 of 44
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2.3.7

Test Results

4.0 V DC Supply
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826.60 MHz
Mode Result (dBm) Result (W)
WCDMA 26.44 0.441
835.00 MHz
Mode Result (dBm) Result (W)
WCDMA 25.95 0.394
846.40 MHz
Mode Result (dBm) Result (W)
WCDMA 26.42 0.439
Limit Clause

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

Document 75923862 Report 10 Issue 2
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2.4 EMISSION LIMITATIONS FOR CELLULAR EQUIPMENT

24.1 Specification Reference
FCC CFR 47 Part 22, Clause 22.917

2.4.2 Equipment Under Test and Modification State
SHL23 S/N: IMEI 004401114893288 - Modification State 0

2.4.3 Date of Test
11 October 2013

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

2.4.5 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. The EUT was tested on bottom, middle and
top channels.
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.

2.4.6 Environmental Conditions
Ambient Temperature 19.5°C
Relative Humidity 33.0%

Document 75923862 Report 10 Issue 2 Page 17 of 44
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2.4.7 Test Results
826.60 MHz

30 MHz to 1 GHz

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz arker 1 11
*VBW 1 MHz 1 1B|
Ref 0 dB *Att 10 dB SWT 2.5 ms MEH
o
--10
1
1 PR
view | o

.
ﬁm\\/’\\_ﬁﬁ

-100

Start 30 MHz

Date: 10.0CT.2013 Z21:07:08

1 GHz to 8 GHz

Ref -35 dBm

97 MHz/

* RBW 1 MHz
*VBW 1 MHz
SWT 45 ms

Stop 1 GHz

-26 dBm

| 4¢

1 PK -50

VIEW |=sspn)s)

——-60

—

-80

MWW

--100

—-110

--120

-120

Start GHz

Date: 10.0CT.2013 22:42:40

700 MHz/
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8 GHz to 9 GHz
* RBW 1
*WVBW 1
Ref -20 dBm *Art 0 4B SwT 2

MHZ
MHzZ
0 ms

Product Service

1 PK
VIEW

3pB

-90

—-100

--110

=120

Start 8 GHz 100 MHz/

Date: 11.0CT.2013 00:07:19

Document 75923862 Report 10 Issue 2
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835.00 MHz

30 MHz to 1 GHz

*RBW 1 MHz
*VBW 1 MHz 15.36

*Art 10 4B SWT 2.5 ms 835.224358974 MH=z

1 PK
VIEW

.
e e
.

=100

Start 30 MHz 27 MHz/ stop 1 GHz

Date: 10.0CT.2013 21:03:30

1GHz to 8 GHz

* RBW 1 MHz
*VBW 1 MHz

Ref -35 dBm *ALL o SWT 45 ms 3.165064103 GHz

1 PK
VIEW

--100

—-110

--120

-120

Start GHz 700 MHz/ Stop B GHz

Date: 10.0CT.2013 22:32:25
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8 GHz to 9 GHz

* REW 1 MHz M T
“VBW 1 MHz 53.17 dBm

Ref -20 dBm *Att 0 SWT 20 ms

1 PK
VIEW

—-100

--110

Start 8 GHz 100 MHz/ Stop 9 GHz

Date: 10.0CT.2013 23:57:54

Document 75923862 Report 10 Issue 2
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846.40 MHz

30 MHz to 1 GHz

* REW 1 MHz Marker 1 1]
“VBW 1 MHz 15.05 dBm
Ref O dBm *Art 10 4B SWT 2.5 ms 846.105769231 MHz
o
-1
1 Pk
v
|
--30
—
—
—
--50
I —
-6
70 !
PRI ISP RPN TI RERUTIY. T O ) VA0 IR, |V N A
-850
-a
=100
sStart 30 MHz 97 MHz/ Stop 1 GHz
Date: 10.0CT.2013 21:14:39
* RBW 1 MHz arker 1 1]
*VBW 1 MHzZ 4Bm
Ref -35 dBm ALt 0 dB SWT 45 ms 3.423076923 GHz

1 PK
VIEW

--100

—-110

--120

-120

Start GHz 700 MHz/ Stop B GHz

Date: 10.0CT.2013 22:27:59
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8 GHz to 9 GHz

* REW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 51.82 dBm
Ref -20 dBm *Att 0 dB SWT 20 ms 25000000 H

-20
L =
1 PK

VIEW

—-100

--110

Start 8 GHz 100 MHz/ Stop 9 GHz

Date: 10.0CT.2013 23:54:21

Limit Clause

43+10log(P) or -13 dBm

COMMERCIAL-IN-CONFIDENCE
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2.5

251

2.5.2

253

254

255

2.5.6
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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

SHL23 S/N: IMEI 004401114893114 - Modification State 0

Date of Test

16 October 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 22.8°C
Relative Humidity 37.2%

Document 75923862 Report 10 Issue 2
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257 Test Results

826.60 MHz

9 kHz to 1.5 GHz

# Agilent  16:18:38 Oct 16, 2613 R T

Document 75923862 Report 10 Issue 2 Page 25 of 44

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

1.5 GHz to 9 GHz

- Agilent  16:20:49 Oct 16, 2813 R T

835.00 MHz

9 kHz to 1.5 GHz

% Agilent  16:38:37 Oct 16, 2013 R T

Document 75923862 Report 10 Issue 2 Page 26 of 44
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1.5 GHz to 9 GHz

- Agilent  16:23:61 Oct 16, 2813 R T

846.40 MHz

9 kHz to 1.5 GHz

% Agilent  16:48:18 Oct 16, 2613 R T

Document 75923862 Report 10 Issue 2 Page 27 of 44

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

1.5 GHz to 9 GHz

= Agilent  16:24:46 Oct 16, 2013 R T

Limit Clause

43+10log(P) or -13 dBm

Document 75923862 Report 10 Issue 2 Page 28 of 44
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2.6

26.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6
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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

SHL23 S/N: IMEI 004401114893114 - Modification State 0

Date of Test

16 October 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
30 kHz and a video bandwidth of 300 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 22.8°C
Relative Humidity 37.2%

Document 75923862 Report 10 Issue 2 Page 29 of 44
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2.6.7 Test Results

4.0 V DC Supply

826.60 MHz

Mode Occupied Bandwidth (kHz) 26 dB Bandwidth (kHz)
WCDMA 41441 4606

= Agilent  12:56:42 Oct 16, 2813 R T

Ch Freq 8266 MHz Trig Free
Dccupied Bandwidth g

% dB

Transmit Freq Error
% dB Bandwidth

Document 75923862 Report 10 Issue 2 Page 30 of 44
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835.00 MHz
Mode Occupied Bandwidth (kHz) 26 dB Bandwidth (kHz)
WCDMA 4145.8 4609
3 Agilent  12:59:41 Oct 16, 2013 R T

Ch Freq 335 MHz
Occupied Bandwidth

Atten

VB

Occupied Bandwidth
41458 MHz

Transmit Freq Error
% dB Bandwidth

Document 75923862 Report 10 Issue 2 Page 31 of 44
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846.40 MHz
Mode Occupied Bandwidth (kHz) 26 dB Bandwidth (kHz)
WCDMA 4110.9 4594
3 Agilent  13:06:38 Oct 16, 2013 R T

Ch Freq 846.4 MHz
Occupied Bandwidth

41103 MHz % dB

Transmit Freq Error
% dB Bandwidth

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.
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2.7.1

2.7.2

2.7.3

COMMERCIAL-IN-CONFIDENCE

MODULATION CHARACTERISTICS

Specification Reference

FCC CFR 47 Part 2, Clause 2.1047 (d)

Equipment Under Test

SHL23

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

Statistics @ Pre. Slot 0 Current StdDev
Power [dBm] 2.4
Power Steps [dB] NCAP
EWh RMS [%] 2.99
EWt Peak [%] 6.90
- Magn. Errar RMS [%] 2.30
Magn. Error Peak [%] 6.70
¥ Phase Error RMS [7] 1.10
P Phase Errar Peak [*] k|
|Q Origin Offset [dB] -61.14
T 13 Imbalance [dB] —64.30
CF Error [Hz] -1.31
Phase Disc. [7] NCAP

Display
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| and Q Code Domain

* @« off oy

-10{-Signal dB #COF
-30 d
-40

=70

=40

1] 20 40 60 ao 100 120 140 160 180 200 210 240
LA E:

off vy —

O-Signal dB

[PCDE @ Pre. Slot 0 Current
Level [dB] -50.05
Phase Q Q
Code 65

@ Current

-9000  -7000 5000 -3000 1000 1000 3000 5000 7000 o000 11000

—12.80
~12.66
~11.09

—11.57
~11.91
-10.58

-11.21
-10.93
-741

—11.34
=11.15
-6.86

—12.01
-12.56
-10.75

~11.16
-11.67
~10.04

—12.17
-12.28
-10.96

—11.45
—-11.58

Current
Average
Ielaximurm

Current

Average

Maxirnum

-10.23

Display

Display

Limit Clause

Product Service

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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28.1

2.8.2

2.8.3

2.8.4

2.85

2.8.6

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

SHL23 S/N: IMEI 004401114893114 - Modification State 0

Date of Test

17 October 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. A Communications test set
was used to measure the frequency error. 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 21.7°C
Relative Humidity 51.8%
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Product Service
2.8.7 Test Results
Temperature Interval (°C) Mode Modulation Deviation (ppm)
-30 WCDMA QPSK -0.008
-20 WCDMA QPSK -0.006
-10 WCDMA QPSK -0.005
0 WCDMA QPSK -0.004
+10 WCDMA QPSK -0.005
+20 WCDMA QPSK -0.005
+30 WCDMA QPSK 0.002
+40 WCDMA QPSK -0.005
+50 WCDMA QPSK -0.006
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 - -
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)
40VDC WCDMA QPSK -0.005
3.7VvDC WCDMA QPSK -0.005
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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TEST EQUIPMENT USED

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

Product Service

COMMERCIAL-IN-CONFIDENCE

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

Section 2.1 - Spurious Emissions at Band Edge

Multimeter White Gold WG022 190 12 30-Oct-2013

Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013

Spectrum Analyser Agilent Technologies E4407B 1154 12 13-Aug-2014

GPS Frequency Standard Rapco GPS-804/3 1312 6 24-Jan-2014

Power Supply Hewlett Packard 6104A 1948 - TU

Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014

Attenuator (20dB/100W) Weinschel 48-20-43 4138 9 8-Nov-2013

Section 2.2 — Effective Radiated Power

Antenna (Double Ridge Guide, | EMCO 3115 234 12 3-Apr-2014

1GHz-18GHz)

Turntable Controller Inn-Co GmbH CO 1000 1606 - TU

GSM Test Set Rohde & Schwarz CMU 200 2809 12 18-Jun-2014

Antenna (Log Periodic) Schaffner UPA6108 3108 12 5-Apr-2014

Antenna (DRG Horn) ETS-LINDGREN 3115 3125 12 17-Jul-2014

Signal Generator (10MHz to Rohde & Schwarz SMR40 3171 12 10-Sep-2014

40GHz)

EMI Test Receiver Rohde & Schwarz ESU40 3506 12 11-Oct-2013

Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU

Mast Controller maturo Gmbh NCD 3917 - TU

Wideband Radio Rohde & Schwarz CMW 500 4144 12 17-Jul-2014

Communication Tester

Section 2.3 - Maximum Peak Output Power - Conducted

Power Divider Weinschel 1506A 604 12 23-May-2014

GPS Frequency Standard Rapco GPS-804/3 1312 6 24-Jan-2014

GSM Test Set Rohde & Schwarz CMU 200 2809 12 18-Jun-2014

Power Supply Farnell LT30-2 2903 - TU

Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014

Network Analyser Rohde & Schwarz ZVA 40 3548 12 13-Sep-2014

P-Series Power Meter Agilent Technologies N1911A 3981 12 18-Sep-2014

50 MHz-18 GHz Wideband Agilent Technologies N1921A 3983 12 18-Sep-2014

Power Sensor

True RMS Multimeter Fluke 179 4007 12 19-Mar-2014

Attenuator (20dB/100W) Weinschel 48-20-43 4138 9 8-Nov-2013

Wideband Radio Rohde & Schwarz CMW 500 4144 12 17-Jul-2014

Communication Tester

Calibration Unit Rohde & Schwarz ZV-7254 4368 12 18-Sep-2014
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)

Section 2.4 - Emission Limitations for Broadband PCS Equipment

Antenna (Double Ridge Guide, | EMCO 3115 234 12 3-Apr-2014

1GHz-18GHz)

Antenna (Bilog) Schaffner CBL6143 287 24 18-Jan-2014

Dual Power Supply Unit Thurlby PL320 288 - TU

Antenna (Double Ridge Guide) | Q-Par Angus Ltd QSH 180K 1511 24 7-Nov-2014

Pre-Amplifier Phase One PS04-0087 1534 12 30-Sep-2014

Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013

Turntable Controller Inn-Co GmbH CO 1000 1606 - TU

Filter (Hi Pass) Lorch 9HP7-7000-SR 2833 12 1-Feb-2014

Antenna (Bilog) Chase CBL6143 2904 24 10-Jun-2015

Antenna (Log Periodic) Schaffner UPA6108 3108 12 5-Apr-2014

Antenna (DRG Horn) ETS-LINDGREN 3115 3125 12 17-Jul-2014

Signal Generator (10MHz to Rohde & Schwarz SMR40 3171 12 10-Sep-2014

40GHz)

Amplifier (1 - 8GHz) Phase One PS06-0060 3175 12 9-Aug-2014

Amplifier (8 - 18GHz) Phase One PS06-0061 3176 12 9-Aug-2014

EMI Test Receiver Rohde & Schwarz ESU40 3506 12 11-Oct-2013

Test Receiver Rohde & Schwarz ESIB 2941 12 23-Oct-2013

3 GHz High Pass Filter K&L Microwave 11SH10- 3552 12 1-Feb-2014

3000/X18000-0/0

Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU

Mast Controller maturo Gmbh NCD 3917 - TU

P-Series Power Meter Agilent Technologies N1911A 3980 12 18-Sep-2014

50 MHz-18 GHz Wideband Agilent Technologies N1921A 3982 12 18-Sep-2014

Power Sensor

Wideband Radio Rohde & Schwarz CMW 500 4144 12 17-Jul-2014

Communication Tester

Section 2.5 - Conducted Spurious Emissions

Multimeter White Gold WG022 190 12 30-Oct-2013

Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013

Spectrum Analyser Agilent Technologies E4407B 1154 12 13-Aug-2014

GPS Frequency Standard Rapco GPS-804/3 1312 6 24-Jan-2014

Power Supply Hewlett Packard 6104A 1948 - TU

High Pass Filter (4GHz) RLC Electronics F-100-4000-5-R 2773 12 1-Feb-2014

Filter Daden Anthony Ass MH-1500-7SS 2778 12 1-Feb-2014

Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014

Attenuator (20dB/100W) Weinschel 48-20-43 4138 9 8-Nov-2013

Section 2.6 - Occupied Bandwidth

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

Spectrum Analyser Agilent Technologies E4407B 1154 12 13-Aug-2014

GPS Frequency Standard Rapco GPS-804/3 1312 6 24-Jan-2014

Power Supply Hewlett Packard 6104A 1948 - TU

Spectrum Analyser Rohde & Schwarz FSU26 2747 12 30-Nov-2013

High Pass Filter (4GHz) RLC Electronics F-100-4000-5-R 2773 12 1-Feb-2014

Filter Daden Anthony Ass MH-1500-7SS 2778 12 1-Feb-2014

Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014

True RMS Multimeter Fluke 179 4007 12 19-Mar-2014

Attenuator (20dB/100W) Weinschel 48-20-43 4138 9 8-Nov-2013
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due

Period

(months)
Section 2.8 - Frequency Stability
Power Supply Unit Farnell LT-30-2 41 - O/P Mon
Climatic Chamber Votsch VT4002 161 - O/P Mon
Communications Tester Rohde & Schwarz CMU 200 442 12 1-Nov-2013
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 18-Oct-2013
Multimeter Fluke 79 Series llI 611 12 16-Aug-2014
GPS Frequency Standard Rapco GPS-804/3 1312 6 24-Jan-2014
Power Supply Hewlett Packard 6104A 1948 - TU
Hygrometer Rotronic 1-1000 3220 12 16-Jul-2014
Power Divider Weinschel 1506A 3345 12 23-May-2014
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 4-Jul-2014
P-Series Power Meter Agilent Technologies N1911A 3980 12 18-Sep-2014
50 MHz-18 GHz Wideband Agilent Technologies N1921A 3982 12 18-Sep-2014
Power Sensor
True RMS Multimeter Fluke 179 4007 12 19-Mar-2014
Attenuator (20dB/100W) Weinschel 48-20-43 4138 9 8-Nov-2013

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

Product Service

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

Test Discipline MU
Maximum Peak Output Power - Conducted +0.70dB
. L . 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
. . 30MHz to 1GHz: £ 5.1 dB
Spurious Emissions at Band Edge 1GHz to 40GHz: + 6.3 dB
Occupied Bandwidth + 16.74 kHz
Modulation Characteristics -
Frequency Stability +46.70 Hz
Document 75923862 Report 10 Issue 2 Page 42 of 44

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

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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