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ENGINEERING STATEMENT
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SECTION 1

REPORT SUMMARY

FCC Testing of the
Sharp Quad-band LTE (B1/B3/B17/B26), Dual-band WCDMA (FDD 1/ V), Quad-band GSM
(850/900/1800/1900) & WiMAX2+ (TDD41) multi mode Smart phone with Bluetooth, WLAN, and
GPS
In accordance with FCC 47 CFR Part 27 and FCC 47 CFR Part 2 (LTE FDD 17)
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11 INTRODUCTION

The information contained in this report is intended to show the verification of FCC Testing of
the Sharp Quad-band LTE (B1/B3/B17/B26), Dual-band WCDMA (FDD | / V), Quad-band GSM
(850/900/1800/1900) & WiMAX2+ (TDD41) multi mode Smart phone with Bluetooth, WLAN, and
GPS to the requirements of FCC 47 CFR Part 27 and FCC 47 CFR Part 2.

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

Serial Number(s) IMEI 004401115813277
IMEI 004401115813475

Number of Samples Tested 2

Test Specification/Issue/Date FCC 47 CFR Part 27 (2015)
FCC 47 CFR Part 2 (2015)

Disposal Held Pending Disposal

Reference Number Not Applicable

Date Not Applicable

Order Number 10829

Date 31 May 2016

Start of Test 31 May 2016

Finish of Test 5 June 2016

Name of Engineer(s) M Russell
G Lawler

Related Document(s) ANSI C63.4 (2014)

ANSI TIA-603-C (2004)
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1.2 BRIEF SUMMARY OF RESULTS

COMMERCIAL-IN-CONFIDENCE

Product Service

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 27 and FCC 47 CFR Part 2 is shown below.

Specification Clause

Section Test Description Result Comments/Base Standard
Part 27 Part 2

LTE FDD 17

2.1 27.50 2.1046 Maximum Conducted Output Power Pass

2.2 27.53 2.1049 Emission Limitations Pass

2.3 27.53 2.1051 Spurious Emissions at Antenna Terminals Pass

2.4 27.53 (h) 2.1051 Spurious Emissions at Band Edge Pass

25 27.53 (h)(3) 2.1051 26 dB Bandwidth Pass

2.6 27.54 2.1055 Frequency Stability Pass

2.7 - 2.1047 (d) | Modulation Characteristics - Customer Declaration
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1.3 PRODUCT TECHNICAL DESCRIPTION
Refer to Model Description APYHRO00238 Rev 4.0 document.

1.4 PRODUCT INFORMATION

1.4.1 Technical Description
The Equipment Under Test (EUT) was a Sharp Quad-band LTE (B1/B3/B17/B26), Dual-band
WCDMA (FDD I/ V), Quad-band GSM (850/900/1800/1900) & WiMAX2+ (TDD41) multi mode

Smart phone with Bluetooth, WLAN, and GPS. A full technical description can be found in the
manufacturer’'s documentation.

1.5 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 Measurement Facility Registration Number
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.
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SECTION 2

TEST DETAILS

FCC Testing of the
Sharp Quad-band LTE (B1/B3/B17/B26), Dual-band WCDMA (FDD 1/ V), Quad-band GSM
(850/900/1800/1900) & WiMAX2+ (TDD41) multi mode Smart phone with Bluetooth, WLAN, and
GPS
In accordance with FCC 47 CFR Part 27 and FCC 47 CFR Part 2 (LTE FDD 17)
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MAXIMUM CONDUCTED OUTPUT POWER

Specification Reference

FCC 47 CFR Part 27, Clause 27.50
FCC 47 CFR Part 2, Clause 2.1046

Equipment Under Test and Modification State

S/N: IMEI 004401115813277 - Modification State 0

Date of Test

31 May 2016

Test Equipment Used

&)

Product Service

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

Test Procedure

Carrier power measurements were performed in accordance with KDB 971168 D01 v02r02,

Clause 5.2.1

Peak to average ratio measurements were performed in accordance with KDB 971168 D01

v02r02, Clause 5.7.1

Remarks

The antenna gain was declared by the manufacturer as 2.0 dBi. As per KDB 412172 D01
v01r01 carrier power results are recorded in ERP therefore reported results are calculated as

per the following calculation:

ERP = Pout (dBm) + ANT Gain (dBi) - 2.15 (dB).

Environmental Conditions

Ambient Temperature 23.6°C
Relative Humidity 47.5%
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Test Results
LTE FDD 17, Maximum Average Conducted Output Power Results
5.0 MHz Bandwidth - QPSK
Resource Block Resource Block Carrier Power — ERP (dBm)
Allocation Offset 706.5 MHz 710.0 MHz 713.5 MHz
1 Low 22.43 22.66 22.34
1 Mid 22.82 22.83 22.46
1 High 2253 2252 22.63
12 Low 21.55 21.63 21.54
12 Mid 21.57 21.65 21.59
12 High 21.71 21.70 21.69
25 - 21.63 21.58 21.62
5.0 MHz Bandwidth - 16-QAM
Resource Block Resource Block Carrier Power — ERP (dBm)
Allocation Offset 706.5 MHz 710.0 MHz 713.5 MHz
1 Low 21.27 20.79 21.09
1 Mid 21.20 21.55 21.11
1 High 21.26 20.92 21.15
12 Low 20.41 20.46 20.32
12 Mid 20.58 20.38 20.26
12 High 20.43 20.23 20.31
25 - 20.74 20.53 20.62
Document 75934711 Report 16 Issue 1 Page 9 of 87
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10.0 MHz Bandwidth - QPSK

Resource Block Resource Block Carrier Power — ERP (dBm)

Allocation Offset 709.0 MHz 710.0 MHz 711.0 MHz
1 Low 22.70 22.55 22.43

1 Mid 22.56 22.73 22.71

1 High 22.38 22.73 22.66
25 Low 21.61 21.68 21.80
25 Mid 21.68 21.71 21.67
25 High 21.55 21.50 21.51
50 - 21.79 21.64 21.84

10.0 MHz Bandwidth - 16-QAM

Resource Block Resource Block Carrier Power — ERP (dBm)

Allocation Offset 709.0 MHz 710.0 MHz 711.0 MHz
1 Low 21.49 21.17 21.48

1 Mid 22.09 21.35 21.35

1 High 21.70 20.63 21.27
25 Low 20.69 20.62 20.74
25 Mid 20.70 20.65 20.73
25 High 20.42 20.47 20.56
50 - 20.58 20.56 20.55

FCC 47 CFR Part 27, Limit Clause 27.50 (c)(10)

Fixed, Mobile and Portable Stations: <3 W ERP
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EMISSION LIMITATIONS

Specification Reference

FCC 47 CFR Part 27, Clause 27.53
FCC 47 CFR Part 2, Clause 2.1049

Equipment Under Test and Modification State

S/N: IMEI 004401115813475 - Modification State 0

Date of Test

5 June 2016

Test Equipment Used

&)

Product Service

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

Test Procedure

Tested in accordance with FCC 47 CFR Part 27, clause 27.53 and ANSI 63.26, clause 5.5.

Environmental Conditions

Ambient Temperature 16.9°C
Relative Humidity 70.0%
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2.2.7 Test Results

LTE FDD 17, Radiated Spurious Emisisons Results

5.0 MHz Bandwidth — QPSK

706.5 MHz

1 Resource Block - Mid

30 MHz to 1 GHz

*REW 100 kHz Marksr 1 [T1 )
VBW 300 KHz 14.84 dBr
Ref -10 dBm *Att 5 dB SWT 100 ms 706.672000000 M

Ps

3DB
L 70 ac

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 5.JUN.2016 10:05:47
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1 GHz to 8 GHz

* RBW 1 MHz Markesr 1 [T1 ]
*VBW 3 MHz S0.31 dby

&

Product Service

Ref 40 dBm * Attt 5 dB IWT 45 ms .47 F
40
3MERFPOZ
I =
T
= | .,
T
]
L,
PA
1 Ps

3DB
AC

-140

Start 1 GHz 700 MHz/ Steop 8 GHz

Date: 1.JUN.2016 21:18:28

Document 75934711 Report 16 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 13 of 87



COMMERCIAL-IN-CONFIDENCE

Product Service
710.0 MHz

1 Resource Block — Mid

30 MHz to 1 GHz

* RBW 100 kHz Marker 1 [T1 ]
VEW 300 kH=z 16.21 dBw
Ref 10 dBm * Dttt 5 dB SWT 100 ms 710,.261000000 MH=z
10 L
s =
S
PSS
a0
3DB
L 70 ac
|--280
|--100
-110
Start 30 MHzZ a7 IVH7,,/ S',C‘p 1 GHz
Date: 5.JUN.2016 10:08:27
* RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MH=z &0.78 dBm
Ref 40 dBm * Dttt 5 dB SWT 45 m= 3,363200000 3Hz
40
3MEFPO2Q
e =
I —
== | .,
I
I
\_\_/—‘__,.——‘__
70
PA
PSS

--100 ac

——110

-120

—-120

-140

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 1.JUN.2016 21:31:57
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713.5 MHz

1 Resource Block — High

30 MHz to 1 GHz

* RBW 100 kHz Marker 1 [TL ]
VBW 300 kHz 15.54 dBn
Ref -10 dBm *Att 5 dB SWT 100 ms 715.893000000 MHz
10 1
20 =
S—
Ps
-0
3DB

——100

-110

Start 30 MHz a7 MHz/ Stop 1 GHz

Date: 5.JUN.2016 10:10:21

1 GHz to 8 GHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MH=z &0.45 dBm
Ref 40 4dBEm * Dttt 5 dB SWT 45 m=  3.393300 ZHx
40
3MEFPO2Q
e =
~ —
= | ..
I
T
\-\_/“__———‘__
70
PR
1 PS

L
i w' i w““"www' 3DB

100 ac

——110

-120

—-120

-140

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 1.JUN.2016 21:38:14
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5.0 MHz Bandwidth — 16-QAM
706.5 MHz
1 Resource Block — Low
30 MHz to 1 GHz
* RBW 100 kHz Marker 1 [T1 )
20 [ n
Date: 5.JUN.2016 10:14:06
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1 GHz to 8 GHz
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* RBW 1 MHz Marker 1 [T1
*VBW 3 MHz $1.08 dBu
Ref 40 dBm * Attt 5 dB IWT 45 ms 3.443700000 F
40
3MERFPOZ
S =
I— —
= |,
|
L\‘/«__-—-\
.
PA
Ps

3DB
AC

-140

Start 1 GHz 700 MHz/ Steop 8 GHz

Date: 1.JUN.2016 21:50:52
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710.0 MHz

1 Resource Block — Mid

30 MHz to 1 GHz

* RBW 100 kHz Marker 1 [T1 ]
VEW 300 kH=z 15.32 dBm
Ref 10 dBm * Dttt 5 dB SWT 100 ms 710,.261000000 MH=z
10 IL
=
| S
PSS
--60
3DB
L 70 ac
|--280
|--100
-110
Start 30 MHzZ a7 IVH7,/ S‘,C‘F 1 GHz
Date: 5.JUN.2016 10:16:08
* RBW 500 kHz Marker 1 [T1 ]
*VBW 3 MH=z G3.73 dbBw
Ref 40 dBm * Dttt 5 dB SWT 70 m= 3,.419200000 EHz
40
3MEFPO2Q
I =
I —
I
I
\_\_/-__,-——-__
70
PA
PSS
-850 T

3DB
100 ac

——110

-120

—-120

-140

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 1.JUN.2016 21:54:50
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713.5 MHz

1 Resource Block — High

30 MHz to 1 GHz

* RBW 100 kHz Marker 1 [T1
VBW 300 kHz 16.39 dBn
Ref -10 dBm *Att 5 dB SWT 100 ms 715.596000000 MHz

Ps

- -60

3DB
70 ac

-50

——100

-110

Start 30 MHz a7 MHz/ Stop 1 GHz

Date: 5.JUN.2016 10:18:14

1 GHz to 8 GHz

*RBW 1 MHz Marker 1 [T1 )
*VBW 3 MHz 79.68 dBEn
Ref -40 dBm *2tt 5 dB SWT 45 ms 3.4493200000 GHz

40
SMERPLZ

I——

PR
Ps

L -80

l-a0

3DB
| —100 AC

——110

-120

—-120

-140

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 1.JUN.2016 22:07:15

Document 75934711 Report 16 Issue 1 Page 19 of 87

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

10.0 MHz Bandwidth — QPSK

709.0 MHz

1 Resource Block — Low

30 MHz to 1 GHz

*REW 100 kHz Marksr 1 [T1 )
VBW 300 kHz 16.84 dBr
Ref 10 dBm *Att 5 dB SWT 100 ms T04.538000000 M
10
i

——100

-110

Start 30 MHz a7 MHz/ Stop 1 GHz

Date: 5.JUN.2016 05:49:38
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1 GHz to 8 GHz
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* RBW 1 MHz Marker 1 [Tl )
*VBW 3 MHz 80.66 dBx
Ref 40 dBm * Attt 5 dB IWT &5 ms 3.436437500 Gh
40
3MERFPOZ
R . =
I— —
= |,
[
\fm
.
PA
1 Ps

i i . I“wi dll 3DB

AC

-140

Start 1 GHz 700 MHz/ Steop 8 GHz

Date: 1.JUN.2016 20:31:22
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710.0 MHz

1 Resource Block — Mid

30 MHz to 1 GHz

*RBW 100 kHz
VBW 300 kHz

10 dBm SWT 100 ms

CONFIDENCE

Product Service

Marker 1 [T1
.84 dEn
10 MHz

540001

Ps

- -60

70

3DB
ac

——100

-110

Start 30 MHz 97 MHz/

Date: 5.JUN.2016 08:47:51

1 GHz to 8 GHz

*RBW 1 MHz
*VBW 3 MHz
SWT &5 ms

Ref 40 dBm

stop 1 GHz

Marker 1 [T1

40
SMERPLZ

L -80

PR
Ps

l-a0

--100

3DB
ac

——110

-120

130

-140

Start 1 GHz TO0 MHzZ/

Date: 1.JUN.2016 20:37:20

Document 75934711 Report 16 Issue 1

stop 8 GHz

Page 22 of 87

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service
711.0 MHz

1 Resource Block — Mid

30 MHz to 1 GHz

* RBW 100 kHz Marker 1 [TL ]
VBW 300 kHz 15.69 dBn
Ref -10 dBm *Att 5 dB SWT 100 ms 711.134000000 MHz

Ps

- -60

3DB
70 ac

——100

-110

Start 30 MHz a7 MHz/ Stop 1 GHz

Date: 5.JUN.2016 08:52:43

1 GHz to 8 GHz

*RBW 1 MHz Marker 1 [T1 )
*VBW 3 MHz S80.03 dBn
Ref -40 dBm *2tt 5 dB SWT 65 ms 3.440275000 GHz

40
SMERPLZ

I——

PR
Ps

3DB
| —100 AC

——110

-120

—-120

-140

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 1.JUN.2016 20:43:04
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10.0 MHz Bandwidth — 16-QAM

709.0 MHz

1 Resource Block — Mid

30 MHz to 1 GHz

*REW 100 kHz Marksr 1 [T1 )

VBW 300 kHz 14.75 dBr
Ref 10 dBm *Att 5 dB SWT 100 ms 0 10 ME
10 3;
-20

w\
]
R S—

——100

-110

Start 30 MHz

Date: 5.JUN.2016 05%:56:18

Document 75934711 Report 16 Issue 1
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* RBW 1 MHz Marker 1 [Tl )
*VBW 3 MHz S0.71 dBu
Ref 40 dBm * Attt 5 dB IWT &5 ms 3.475812500 &GF
40
3MERFPOZ
S =
I— —
= |,
|
\‘/«__A
.
PA
1 Ps

-140

Start 1 GHz 700 MHz/ Steop 8 GHz

Date: 1.JUN.2016 20:47:03

Document 75934711 Report 16 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 25 of 87



COMMERCIAL-IN-CONFIDENCE

Product Service

710.0 MHz

1 Resource Block — Mid

30 MHz to 1 GHz

* RBW 100 kHz Marker 1 [TL ]
VBW 300 kHz 15.93 dBn
Ref -10 dBm *Att 5 dB SWT 100 ms 710.164000000 MHz

Ps

- -60

3DB
70 ac

——20

——100

-110

Start 30 MHz a7 MHz/ Stop 1 GHz

Date: 5.JUN.2016 08:57:36

1 GHz to 8 GHz

*RBW 1 MHz Marker 1 [T1 )
*VBW 3 MHz 80.29 dBn
Ref -40 dBm *2tt 5 dB SWT 45 ms 3.40590000

40
SMERPLZ

I——

PR
1 Ps

3DB
| —100 AC

——110

-120

—-120

-140

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 1.JUN.2016 20:52:36
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711.0 MHz

1 Resource Block — Low

30 MHz to 1 GHz

*RBW 100 kHz Marker 1 [T1 )
VBW 300 kHz 15 .58 dEm
Ref -10 dBm *att 5 dB SWT 100 ms 706.672000000 MHz
10 1
v
20 [=]
—
BS
I~ -&0
3DB
70 ac
L |
it
——100
-110
Start 30 MHz 97 MHz/ stop 1 GHz
Date: 5.JUN.2016 08:59:41
*RBW 1 MHz Marker 1 [T1 )
*VBW 3 MHz S0.40 dEm
Ref -40 dBm *att 5 dB SWT 45 ms 3.577400000 GHz
40
SMERPLZ
e =
I —
== | .,
—_
T —
—— —]
70
BA
1 BS

\ " '
‘ wﬂ i I“”Hw.'w“w‘ 3DB

100 ac

——110

-120

—-120

-140

Start 1 GHz 700 MHz/ Stop 8 GHz

Date: 1.JUN.2016 20:59:29
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FCC 47 CFR Part 27, Limit Clause 27.53 (q)
-13 dBm
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2.31

2.3.2

233

234

235

2.3.6
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SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Specification Reference

FCC 47 CFR Part 27, Clause 27.53
FCC 47 CFR Part 2, Clause 2.1051

Equipment Under Test and Modification State

S/N: IMEI 004401115813277 - Modification State 0

Date of Test

1 June 2016

Test Equipment Used

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

Test Procedure

The test was performed in accordance with KDB 971168 D01 v02 r02, clause 6.
Measurements were only performed on the combination of resource block allocation and offset

that yielded the highest conducted output power on the bottom, middle and top channels for
each bandwidth and modulation supported by the UE.

Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 47 8%
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2.3.7 Test Results

4.0 V DC Supply

LTE FDD 17, Spurious Emissions at Antenna Terminals Results

5.0 MHz Bandwidth - QPSK

706.5 MHz - 1 Resource Block — Mid — 9 kHz to 1.5 GHz

Product Service

BE Keysight Spectrum Analyzer - Swept SA
0

[ SENSE:INT] SOURCE OFF [ ALIGN AUTO _ [03:05:34 PMJun 01,2016

RL RFE 500 DC
Center Freq 750.004500 MHz AT #Avg Type: RMS TRT«i
PNO: Fast B i AR
IFGain:Low #Atten: 18 dB g A NN NN N

Mkr1 706.7 MHz
Ref 56,62 BM 24.04 dBm

-13.00 dBm|

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

o[- ]

Document 75934711 Report 16 Issue 1
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706.5 MHz - 1 Resource Block — Mid — 1.5 GHz to 8.0 GHz

BN Keysight Spectrum Analyzer - Swept SA ===
< | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq 4.750000000 GHz ) #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.771 7 GHz
Ref 18,90 dBm .55.55 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)
E STATUS
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Product Service

5.0 MHz Bandwidth - 16-QAM

706.5 MHz - 1 Resource Block — Low — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = [
g RL RF < | SENSE:INT[ SOURCE OFF | ALIGN AUTO  [03:06:40 PMJun 01,2016
Input Mech Atten 18 dB ) #Avg Type: RMS
PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 18 dB

Mkr1 704.2 MHz
Ref 24.62 dbm_ 22.77 dBm

-13.00 dBm|

Mech Atten Step
10dB

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

706.5 MHz - 1 Resource Block — Low — 1.5 GHz to 8.0 GHz

BN Keysight Spectrum Analyzer - Swept SA EE=
U RL RF 50 Q | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq 4.750000000 GHz ) #Avg Type: RMS
w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.772 7 GHz
Ref 15,90 dBm -55.47 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)

MSG STATUS
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Product Service

5.0 MHz Bandwidth - QPSK

710.0 MHz - 1 Resource Block - Mid — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = || (]
: | SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 18 dB

Ref Offset 18.62 dB
Ref 26.62 dBm

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO _ [03:20:19 PMJun 01,2016
#Avg Type: RMS

w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.771 2 GHz
Ref 15,90 dBm -55.52 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)
E STATUS
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Product Service

5.0 MHz Bandwidth - 16-QAM

710.0 MHz - 1 Resource Block - Mid — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = || (]
: | SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 16 dB

Ref Offset 18.62 dB
Ref 24.62 dBm

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO __ [03:20:46 PMJun 01,2016
#Avg Type: RMS

w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.781 7 GHz
Ref 15,90 dBm -55.51 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)
E STATUS
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Product Service

5.0 MHz Bandwidth - QPSK

713.5 MHz - 1 Resource Block - High — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = || (]
: | SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 16 dB

Ref Offset 18.62 dB
Ref 24.62 dBm

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO _ [03:21:13 PMJun 01,2016
#Avg Type: RMS

w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.791 2 GHz
Ref 15,90 dBm -55.60 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)
E STATUS
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Product Service

5.0 MHz Bandwidth - 16-QAM

713.5 MHz - 1 Resource Block - High — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = || (]
: | SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 16 dB

Ref Offset 18.62 dB
Ref 24.62 dBm

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO __ [03:21:39 PM Jun 01,2016
#Avg Type: RMS

w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.771 7 GHz
Ref 15,90 dBm -55.56 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)
E STATUS
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10.0 MHz Bandwidth - QPSK

709.0 MHz - 1 Resource Block - Low — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA

[ 5[]

PNO: Fast —»— 1rig: Free Run

IFGain:Low

Ref Offset 18.62 dB
Ref 26.62 dBm

Start 0.0 MHz
#Res BW 1.0 MHz

MSG

| SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

#Atten: 18 dB

Stop 1.5000 GHz
#Sweep 5.000 s (3000 pts)

STATUS

IFGain:Low

Ref Offset 249 dB
Ref 18.90 dBm

Start 1.500 GHz
#Res BW 1.0 MHz

MSG

w»— Trig: Free Run

#VBW 3.0 MHz

| SENSE:INT| SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

[03:22:00 PMJun 01,2016

#Atten: 4 dB

Mkr1 3.763 2 GHz
-55.48 dBm

Stop 3.000 GHz
#Sweep 13.00 s (13000 pts)

STATUS
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10.0 MHz Bandwidth - 16-QAM

709 MHz - 1 Resource Block - Mid — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA

[ 5[]

PNO: Fast —»— 1rig: Free Run

IFGain:Low

Ref Offset 18.62 dB
Ref 26.62 dBm

Start 0.0 MHz
#Res BW 1.0 MHz

MSG

| SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

#Atten: 18 dB

Stop 1.5000 GHz
#Sweep 5.000 s (3000 pts)

STATUS

IFGain:Low

Ref Offset 249 dB
Ref 18.90 dBm

Start 1.500 GHz
#Res BW 1.0 MHz

MSG

w»— Trig: Free Run

#VBW 3.0 MHz

| SENSE:INT| SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

[03:24:22 PMJun 01,2016

#Atten: 4 dB

Mkr1 3.774 2 GHz
-55.57 dBm

Stop 3.000 GHz
#Sweep 13.00 s (13000 pts)

STATUS
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Product Service

10.0 MHz Bandwidth - QPSK

710.0 MHz - 1 Resource Block - Mid — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = || (]
: | SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 18 dB

Ref Offset 18.62 dB
Ref 26.62 dBm

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO  [03:23:03 PMJun 01,2016
#Avg Type: RMS

w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.765 7 GHz
Ref 15,90 dBm -55.48 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)
E STATUS
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Product Service

10.0 MHz Bandwidth - 16-QAM

710.0 MHz - 1 Resource Block - Mid — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = || (]
: | SENSE:INT[ SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 18 dB

Ref Offset 18.62 dB
Ref 26.62 dBm

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO __ [03:22:35 PM Jun 01,2016
#Avg Type: RMS

w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.782 2 GHz
Ref 15,90 dBm -55.46 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)
E STATUS
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10.0 MHz Bandwidth - QPSK

711 MHz - 1 Resource Block - Mid — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = [
g RL RF < | SENSE:INT[ SOURCE OFF | ALIGN AUTO  [03:16:26 PMJun 01,2016
Input Mech Atten 18 dB ) #Avg Type: RMS
PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 18 dB

Mkr1 710.7 MHz

Ref Offset 18.62 dB
Ref 24.62 dBm 23.89 dBm

-13.00 dBm|

Mech Atten Step
10dB

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

711 MHz - 1 Resource Block - Mid — 1.5 GHz to 8.0 GHz

BN Keysight Spectrum Analyzer - Swept SA EE=
U RL RF 50 Q | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq 4.750000000 GHz ) #Avg Type: RMS
w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.7756 7 GHz

Ref Offset 24.9 dB
Ref 18.90 dBm -55.57 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)

STATUS

MSG
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Product Service

10.0 MHz Bandwidth — 16-QAM

711.0 MHz - 1 Resource Block - Low — 9 kHz to 1.5 GHz

BE Keysight Spectrum Analyzer - Swept SA = || (]
: | SENSE:INT[ SOURCE OFF | ALIGN AUTO A
#Avg Type: RMS

PNO: Fast ~#— 1rig: Free Run
IFGain:Low #Atten: 16 dB

Ref Offset 18.62 dB
Ref 24.62 dBm

Start 0.0 MHz Stop 1.5000 GHz
#Res BW 1.0 MHz #Sweep 5.000 s (3000 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO
#Avg Type: RMS

w»— Trig: Free Run
IFGain:Low #Atten: 4 dB

Mkr1 3.792 2 GHz
Ref 15,90 dBm -55.57 dBm

Start 1.500 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 13.00 s (13000 pts)

MSG STATUS

FCC 47 CFR Part 27 Limit Clause 27.53 (q)

-13 dBm
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2.41

2.4.2

243

244

245

2.4.6

COMMERCIAL-IN-CONFIDENCE

&)

Product Service
SPURIOUS EMISSIONS AT BAND EDGE

Specification Reference

FCC 47 CFR Part 27, Clause 27.53 (h)
FCC 47 CFR Part 2, Clause 2.1051

Equipment Under Test and Modification State

S/N: IMEI 004401115813277 - Modification State 0

Date of Test

1 June 2016

Test Equipment Used

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

Test Procedure

The test was performed in accordance with KDB 971168 D01 v02 r02, clause 6.
The band power measurement function was used at the band edge to integrate the power over

1% of the emission bandwidth as an RBW less than 1% of the emission bandwidth was used to
improve the measurement accuracy.

Environmental Conditions

Ambient Temperature 23.6°C
Relative Humidity 47 5%
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247 Test Results

4.0 V DC Supply

LTE FDD 17, Spurious Emissions at Band Edge Results

5.0 MHz Bandwidth - QPSK

Product Service

Band Edge (dBm)

706.5 MHz

713.5 MHz

1 Resource Block

All Resource Blocks

1 Resource Block

All Resource Blocks

Low High
-34.53 -30.38 -35.42 -32.09
706.5 MHz - 1 Resource Block - Low
BN Keysight Spectrum Analyzer - Swept SA (==
i RL 5 DC | SENSE:INT| SOURCE OFF | ALIGN AUTO  [04:47:50 PM May 31,2016
Center Freq 704.000000 MHz ) Avg Type: RMS ‘FE
PNO: Wide —»— Trig: FreeRun TYPE]
il #Atten: 18 dB g A NN NN N
Mkr1 703.998 MHz
Ref 18,60 dBm Band Power -34.525 dBm
Center 704.000 MHz Span 2.000 MHz
#Res BW 510 Hz #VBW 1.6 kHz #Sweep 5.000 s (1001 pts)
E STATUS
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706.5 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| SOURCE OFF | ALIGN AUTO  [04:52:27 PM May 31,2016
Avg Type: RMS

PNO: Wide —»— 1Tig: FreeRun
IFGain:Low #Atten: 18 dB

Mkr1 703.975 MHz
Ref 18.60 dBm Band Power -30.381 dBm

Center 704.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #Sweep 5.000 s (1001 pts)

MSG STATUS

B[ =

| SENSE:INT| SOURCE OFF | ALIGN AUTO
Avg Type: RMS

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 16 dB

Ref Offset 16.69 dB Mkr1 716.003 MHz

1L%gBj'div Ref 16.59 dBm Band Power -35.420 dBm

Center 716.000 MHz Span 2.000 MHz
#Res BW 510 Hz #VBW 1.6 kHz #Sweep 5.000 s (1001 pts)

MSG STATUS
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Product Service

713.5 MHz - All Resource Blocks

B Keysight Spectrum Analyzer - Swept SA = -2 3]
C | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq 716.000000 MHz ) Avg Type: RMS
PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 20 dB

Mkr1 716.025 MHz
Ref 20.50 dBm. Band Power -32.094 dBm

Center 716.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHz #Sweep 5.000 s (1001 pts)
E STATUS
Document 75934711 Report 16 Issue 1 Page 46 of 87

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service
5.0 MHz Bandwidth - 16-QAM

Band Edge (dBm)

706.5 MHz 713.5 MHz
1 Resource Block 1 Resource Block
All Resource Blocks All Resource Blocks
Low High
-35.92 -31.22 -35.19 -33.11

706.5 MHz - 1 Resource Block - Low

BE Keysight Spectrum Analyzer - Swept SA ol &

 RL RF 500 DC \ SENSE:INT| SOURCE OFF \ ALIGN AUTO \[I4:54:EI4 PMMay 31,2016
Center Freq 704.000000 MHz Avg Type: RMS TRA

PNO: Wide —»— Trig: Free Run
IFGain:Low #Atten: 16 dB

Mkr1 703.998 MHz
Ref 16,60 dBm Band Power -35.916 dBm

W -13.00 dBim

Center 704.000 MHz
#Res BW 510 Hz #VBW 1.6 kHz

MSG

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

STATUS
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706.5 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| SOURCE OFF | ALIGN AUTO  [04:58:41 PM May 31,2016
Avg Type: RMS

PNO: Wide —»— 1Tig: FreeRun
IFGain:Low #Atten: 20 dB

Mkr1 703.975 MHz
Ref 20.60 dBm Band Power -31.216 dBm

Center 704.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #Sweep 5.000 s (1001 pts)

MSG STATUS

B[ =

| SENSE:INT| SOURCE OFF | ALIGN AUTO
Avg Type: RMS

—»- Trig: Free Run
IFGain:Low #Atten: 14 dB

Ref Offset 16.69 dB Mkr1 716.003 MHz

1L%gBj'div Ref 14.59 dBm Band Power -35.192 dBm

Center 716.000 MHz Span 2.000 MHz
#Res BW 510 Hz #VBW 1.6 kHz #Sweep 5.000 s (1001 pts)

MSG STATUS
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Product Service

713.5 MHz - All Resource Blocks

B Keysight Spectrum Analyzer - Swept SA = -2 3]
C | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq 716.000000 MHz ) Avg Type: RMS
PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 16 dB

Mkr1 716.025 MHz
Ref 16.50 dBmM. Band Power -33.108 dBm

Center 716.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHz #Sweep 5.000 s (1001 pts)
E STATUS
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Product Service
10.0 MHz Bandwidth - QPSK

Band Edge (dBm)

709.0 MHz 711.0 MHz
1 Resource Block 1 Resource Block
All Resource Blocks All Resource Blocks
Low High
-49.77 -32.34 -45.39 -34.24
709 MHz - 1 Resource Block - Low
BE Keysight Spectrum Analyzer - Swept SA ol &
 RL RF 500 DC \ SENSE:INT| SOURCE OFF \ ALIGN AUTO \DS:ZZ:ZE PMMay 31,2016
Center Freq 704.000000 MHz ) Avg Type: RMS TRA
PNO: Wide —»— Trig: Free Run
IFGain:Low #Atten: 18 dB L
Mkr1 703.998 MHz
Ref 15.60 dBm Band Power -49.767 dBm
=35 dBm,
Center 704.000 MHz Span 2.000 MHz
#Res BW 510 Hz #VBW 1.6 kHz #Sweep 5.000 s (1001 pts)
E STATUS
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Product Service

709 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - SWEDISA [ e =
| SENSE:INT| SOURCE OFF | ALIGN AUTO  [05:26:45 PM May 31,2016
Avg Type: RMS

PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 18 dB

Mkr1 703.950 MHz
1LOgBId|v g:ffo&s.e;;%sg)nis Band Power -32.342 dBm

Center 704.000 MHz Span 2.000 MHz
#Res BW 10 kHz #Sweep 5.000 s (1001 pts)

MSG STATUS

SENSE:INT] SOURCE OFF | ALIGN AUTO
Avg Type: RMS

PNO: Wide ~»— 1Tig: FreeRun
IFGain:Low #Atten: 18 dB

Mkr1 716.003 MHz
1g et Rt 1550 dBM_ Band Power -45.388 dBm

AL O il

NW

Center 716.000 MHz Span 2.000 MHz
#Res BW 510 Hz #/BW 1.6 kHz #Sweep 5.000 s (1001 pts)
E STATUS
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Product Service

711 MHz - All Resource Blocks

B Keysight Spectrum Analyzer - Swept SA = -2 3]
C | SENSE:INT| SOURCE OFF | ALIGN AUTO _ [05:53:13 PM May 31,2016
Center Freq 716.000000 MHz ) Avg Type: RMS
PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 18 dB

Mkr1 716.050 MHz
Ref 18.50 dBM. Band Power -34.240 dBm

Center 716.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 5.000 s (1001 pts)
E STATUS
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Product Service
10.0 MHz Bandwidth - 16-QAM

Band Edge (dBm)

709.0 MHz 711.0 MHz
1 Resource Block 1 Resource Block
All Resource Blocks All Resource Blocks
Low High
-49.28 -33.52 -47.12 -35.50

709 MHz - 1 Resource Block - Low

BE Keysight Spectrum Analyzer - Swept SA ol &

 RL RF 500 DC \ SENSE:INT| SOURCE OFF \ ALIGN AUTO \DS:ZB:ZZPM May 31,2016

Center Freq 704.000000 MHz Avg Type: RMS B

PNO: Wide —»— Trig: Free Run
IFGain:Low #Atten: 16 dB

Mkr1 703.998 MHz
Ref 16,60 dBm Band Power -49.282 dBm

W -13.00 dBim

Center 704.000 MHz
#Res BW 510 Hz #VBW 1.6 kHz

MSG

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

STATUS
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Product Service

709 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - SWEDISA [ e =
| SENSE:INT| SOURCE OFF | ALIGN AUTO  [05:32:38 PMMay 31,2016
Avg Type: RMS

PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 18 dB

Mkr1 703.950 MHz
1LOgBId|v g:ffo&s.e;;%sg)nis Band Power -33.518 dBm

Center 704.000 MHz Span 2.000 MHz
#Res BW 10 kHz #Sweep 5.000 s (1001 pts)

MSG STATUS

| SENSE:INT| SOURCE OFF | ALIGN AUTO
Avg Type: RMS

PNO: Wide ~»— 1Tig: FreeRun
IFGain:Low #Atten: 16 dB

Ref Offset 16.69 dB Mkr1 716.003 MHz

1LOgBJ'd|v Ref 16.59 dBm Band Power -47.116 dBm

Center 716.000 MHz Span 2. 000 MHz
#Res BW 510 Hz #/BW 1.6 kHz #Sweep 5.000 s (1001 pts)
E STATUS
Document 75934711 Report 16 Issue 1 Page 54 of 87

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

711 MHz - All Resource Blocks

(=R

BN Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO  [05:51:57 PMMay 31,2016

§ RL RF 500 DC
Center Freq 716.000000 MHz ) Avg Type: RMS TracE MEERS
PNO: Wide —»— 1Trig: FreeRun AHHHHII

IFGain:Low #Atten: 18 dB
Mkr1 716.050 MHz

Ref 18.50 dBM. Band Power -35.504 dBm

=3-06-dBm]

Center 716.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 5.000 s (1001 pts)

MSG

STATUS

FCC 47 CFR Part 27, Limit Clause 27.53 (h)

Out of band emissions: The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43

+10 log(P) dB.
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Product Service
2.5 26 dB BANDWIDTH

2.5.1 Specification Reference
FCC 47 CFR Part 27, Clause 27.53 (h)(3)
FCC 47 CFR Part 2, Clause 2.1051
25.2 Equipment Under Test and Modification State

S/N: IMEI 004401115813277 - Modification State 0

2.5.3 Date of Test

31 May 2016

254 Test Equipment Used

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

2.5.5 Test Procedure

The test was performed in accordance with KDB 971168 D01 v02 r02, clause 4.1.

Testing was performed with the resource blocks configured for the widest 26 dB bandwidth (i.e.
100% resource blocks). Testing was repeated with the resource blocks configured to produce
the narrowest 26 dB bandwidth (i.e. a single resource block). Testing with a single resource

block was configured with a mid-offset as the declared nominal bandwidth is the same for a
single resource block regardless of the offset.

2.5.6 Environmental Conditions

Ambient Temperature 23.6°C
Relative Humidity 47.5%
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Product Service
25.7 Test Results
4.0 V DC Supply
LTE FDD 17, 26 dB Bandwidth Results
5.0 MHz Bandwidth - QPSK
26 dB Bandwidth (kHz)
706.5 MHz 710.0 MHz 713.5 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All
Resource Resource Resource
Low Mid ngh Blocks Low Mid ngh Blocks Low Mid ngh Blocks
N/T 389.6 N/T 4912.8 N/T 362.5 N/T 4901.7 N/T 413.9 N/T 4892.9
706.5 MHz - 1 Resource Block - Middle
BN Keysight Spectrum Analyzer - Occupied BW (==
( \ SENSE:INT| SOURCE OFF \ ALIGN AUTO \04:49:10 PMMay 31,2016
Center Freq 706.500000 MHz Center Freq: 706.500000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 22 dB Radioc Device: BTS
Ref 32.81 dBm
Center Freq
706.500000 MHz
Center 706.5 MHz
#Res BW 5.6 kHz #VBW 16 kHz Sweep 27.53 ms
Occupied Bandwidth Total Power 30.3 dBm
242.52 kHz
Transmit Freq Error 2.999 kHz % of OBW Power 99.00 %
x dB Bandwidth 389.6 kHz x dB -26.00 dB
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706.5 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[04:52:09 PM May 31,2015

Center Freq: 706.500000 MHz
Trig: Free Run
#Atten: 22 dB

Center Freq 706.500000 MHz

#|FGain:Low

Ref 27.60 dBm

Center 706.5 MHz
#Res BW 47 kHz

#VBW 130 kHz

Occupied Bandwidth Total Power

4.4846 MHz
6.136 kHz % of OBW Power
4.913 MHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
706.500000 MHz

Span 9 MHz
Sweep 4.533 ms|

30.8 dBm

99.00 %
-26.00 dB

STATUS

i RL RF 0¢ | SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:00:28 PM May 31,2016

Center Freq 710.000000 MHz Center Freq: 710.000000 MHz
—»- Trig: Free Run
#IFGain:Low

#Atten: 22 dB

Ref 33.19 dBm

#VBW 16 kHz

Occupied Bandwidth Total Power

238.33 kHz
-2.000 kHz % of OBW Power
362.5 kHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

30.5 dBm

99.00 %
-26.00 dB

STATUS
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710 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

Center Freq 710.000000 MHz

#|FGain:Low

Ref 27.26 dBm

Center 710 MHz
#Res BW 47 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:03:29 PM May 31,2015

Center Freq: 710.000000 MHz
Trig: Free Run
#Atten: 22 dB

#VBW 130 kHz

Total Power

4.4781 MHz

Transmit Freq Error
x dB Bandwidth

1.665 kHz
4.902 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
710.000000 MHz

30.8 dBm

Freq Offset
99.00 % otz
-26.00 dB

STATUS

i RL RF

Center Freq 713.500000 MHz

#|FGain:Low

Ref 32.15 dBm

Center 713.5 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

—»- Trig: Free Run

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:10:00 PM May 31,2016

Center Freq: 713.500000 MHz

#Atten: 20 dB

#VBW 16 kHz

Total Power

252.47 kHz

Transmit Freq Error
x dB Bandwidth

33 Hz
413.9 kHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

29.9 dBm

99.00 %
-26.00 dB

STATUS
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713.5 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT| SOURCE OFF | ALIGN AUTO [05:14:11 PMMay 31,2018

Center Freq 713.500000 MHz Center Freq: 713.500000 MHz

—»— Trig: Free Run
#FGain:Low #Atten: 22 dB

Ref 28.71 dBm

Center 713.5 MHz
#Res BW 47 kHz

Occupied Bandwidth

4.4622 MHz
Transmit Freq Error 3.574 kHz
x dB Bandwidth 4.893 MHz

#VBW 130 kHz

Total Power

% of OBW Power
x dB

Radio Std: None

Avgl|Hold: 5000/5000

Radio Device: BTS

30.9 dBm

99.00 %
-26.00 dB

STATUS

(=R

Frequency

Center Freq
713.500000 MHz
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5.0 MHz Bandwidth - 16-QAM

26 dB Bandwidth (kHz)
706.5 MHz 710.0 MHz 713.5 MHz

1 Resource Block All 1 Resource Block All 1 Resource Block All
Resource Resource Resource
Low Mid High Blocks Low Mid High Blocks Low Mid High Blocks

N/T 430.7 | N/T 4932.4 N/T 4158 | N/T 4878.8 N/T 435.2 N/T 4831.3

706.5 MHz - 1 Resource Block - Middle

BE Keysight Spectrum Analyzer - Occupied BW [ =R
 RL RF 500 DC \ SENSE:INT| SOURCE OFF \ ALIGN AUTO ‘[I455‘Z4 PMMay 31,2016
Center Freq 706.500000 MHz Center Freq: 706.500000 MHz Radio Std: None Frequency
—»—- Trig: FreeRun Avg|Hold: 1000/1000
#FGain:Low #Atten: 22 dB Radio Device: BTS

Ref 30.98 dBm

CenterFreq
706.500000 MHz

#/BW 16 kHz Sweep 27.53 ms

Occupied Bandwidth Total Power 29.0 dBm
265.00 kHz

Transmit Freq Error 5.358 kHz % of OBW Power 99.00 %
x dB Bandwidth 430.7 kHz x dB -26.00 dB

IM SG STATUS
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706.5 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[04:58:23 PM May 31,2015

Center Freq: 706.500000 MHz
Trig: Free Run
#Atten: 22 dB

Center Freq 706.500000 MHz

#|FGain:Low

Ref 26.68 dBm

Center 706.5 MHz
#Res BW 47 kHz

#VBW 130 kHz

Occupied Bandwidth Total Power

4.4827 MHz
4.020 kHz % of OBW Power
4.932 MHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
706.500000 MHz

Span 9 MHz
Sweep 4.533 ms|

29.9 dBm

99.00 %
-26.00 dB

STATUS

i RL RF 0¢ | SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:05:15 PM May 31,2016

Center Freq 710.000000 MHz Center Freq: 710.000000 MHz
—»- Trig: Free Run
#IFGain:Low

#Atten: 22 dB

Ref 31.55 dBm

#VBW 16 kHz

Occupied Bandwidth Total Power

258.00 kHz
-2.494 kHz % of OBW Power
415.8 kHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

29.4 dBm

99.00 %
-26.00 dB

STATUS
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710 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

Center Freq 710.000000 MHz

#|FGain:Low

Ref 26.46 dBm

Center 710 MHz
#Res BW 47 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:08:13 PM May 31,2018

Center Freq: 710.000000 MHz
Trig: Free Run
#Atten: 22 dB

#VBW 130 kHz

Total Power

4.4662 MHz

Transmit Freq Error
x dB Bandwidth

4.549 kHz
4.879 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
710.000000 MHz

Span 9 MHz
Sweep 4.533 ms|

29.7 dBm

99.00 %
-26.00 dB

STATUS

i RL RF

Center Freq 713.500000 MHz

#|FGain:Low

Ref 31.33 dBm

Center 713.5 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

—»- Trig: Free Run

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:16:16 PM May 31,2016

Center Freq: 713.500000 MHz

#Atten: 20 dB

#VBW 16 kHz

Total Power

263.53 kHz

Transmit Freq Error
x dB Bandwidth

1.128 kHz
435.2 kHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

29.0 dBm

99.00 %
-26.00 dB

STATUS
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713.5 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

[ SENSE:INT| SOURCE OFF | ALIGN AUTO [05:20:28 PM May 31,2015

Center Freq 713.500000 MHz Center Freq: 713.500000 MHz

—»— Trig: Free Run
#FGain:Low #Atten: 22 dB

Ref 27.24 dBm

Center 713.5 MHz
#Res BW 47 kHz

Occupied Bandwidth

4.4623 MHz
Transmit Freq Error 627 Hz
x dB Bandwidth 4.831 MHz

#VBW 130 kHz

Total Power

% of OBW Power
x dB

Radio Std: None

Avgl|Hold: 5000/5000

Radio Device: BTS

29.9 dBm

99.00 %
-26.00 dB

STATUS

(=R

Frequency

Center Freq
713.500000 MHz
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10.0 MHz Bandwidth - QPSK

26 dB Bandwidth (kHz)
709.0 MHz 710.0 MHz 711.0 MHz

1 Resource Block All 1 Resource Block All 1 Resource Block All
Resource Resource Resource
Low Mid High Blocks Low Mid High Blocks Low Mid High Blocks

N/T 373.7 | NT 9689.6 N/T 365.5 | N/T 9642.6 N/T 402.5 N/T 9647.4

709 MHz - 1 Resource Block - Middle

BE Keysight Spectrum Analyzer - Occupied BW [ =R
 RL RF 500 DC \ SENSE‘INT| SOURCE OFF \ ALIGN AUTO ‘DS‘ZRAE PMMay 31,2016
Center Freq 708.910000 MHz Center Freq: 708.910000 MHz Radio Std: None Frequency
—»—- Trig: FreeRun Avg|Hold: 1000/1000
#FGain:Low #Atten: 22 dB Radio Device: BTS

Ref 33.33 dBm

CenterFreq
708.910000 MHz

#/BW 16 kHz Sweep 27.53 ms

Occupied Bandwidth Total Power 30.7 dBm
232.45 kHz

Transmit Freq Error 993 Hz % of OBW Power 99.00 %
x dB Bandwidth 373.7 kHz x dB -26.00 dB

IM SG STATUS
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BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

Center Freq 709.000000 MHz

#|FGain:Low

Ref 27.83 dBm

Center 709 MHz
#Res BW 91 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:26:25 PM May 31,2018

Center Freq: 709.000000 MHz
Trig: Free Run
#Atten: 22 dB

#VBW 270 kHz

Total Power

8.9318 MHz

Transmit Freq Error
x dB Bandwidth

18.694 kHz
9.690 MHz x dB

% of OBW Power

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
709.000000 MHz

Span 18 MHz
Sweep 2.133 ms|

31.2 dBm

Freq Offset
99.00 % otz
-26.00 dB

STATUS

i RL RF

Center Freq 709.910000 MHz

#|FGain:Low

Ref 32.73 dBm

Center 709.9 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:34:23 PM May 31,2016

—»- Trig: Free Run

Center Freq: 709.910000 MHz

#Atten: 22 dB

#VBW 16 kHz

Total Power

236.50 kHz

Transmit Freq Error
x dB Bandwidth

3.076 kHz
365.5 kHz x dB

% of OBW Power

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

30.3 dBm

99.00 %
-26.00 dB

STATUS
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BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

Center Freq 710.000000 MHz

#|FGain:Low

Ref 27.59 dBm

Center 710 MHz
#Res BW 91 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:37:01 PM May 31,2015

Center Freq: 710.000000 MHz
Trig: Free Run
#Atten: 22 dB

#VBW 270 kHz

Total Power

8.9311 MHz

Transmit Freq Error
x dB Bandwidth

19.746 kHz
9.643 MHz x dB

% of OBW Power

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
710.000000 MHz

Span 18 MHz
Sweep 2.133 ms|

31.0 dBm

Freq Offset
99.00 % otz
-26.00 dB

STATUS

i RL RF

Center Freq 710.910000 MHz

#|FGain:Low

Ref 32.17 dBm

Center 710.9 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:43:09 PM May 31,2016

—»- Trig: Free Run

Center Freq: 710.910000 MHz

#Atten: 22 dB

#VBW 16 kHz

Total Power

237.67 kHz

Transmit Freq Error
x dB Bandwidth

337 Hz
402.5 kHz x dB

% of OBW Power

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

30.0 dBm

99.00 %
-26.00 dB

STATUS
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711 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

| SENSE:INT| SOURCE OFF | ALIGN AUTO  [05:52:54 PMMay 31,2016

Center Freq 711.000000 MHz Center Freq: 711.000000 MHz

—»— Trig: Free Run
#FGain:Low #Atten: 22 dB

Ref 28.35 dBm

Center 711 MHz
#Res BW 91 kHz

Occupied Bandwidth

8.9095 MHz
Transmit Freq Error 25.476 kHz
x dB Bandwidth 9.647 MHz

#VBW 270 kHz

Total Power

% of OBW Power
x dB

Radio Std: None

Avgl|Hold: 5000/5000

Radio Device: BTS

31.2 dBm

99.00 %
-26.00 dB

STATUS

(=R

Frequency

Center Freq
711.000000 MHz
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10.0 MHz Bandwidth - 16-QAM

26 dB Bandwidth (kHz)
709.0 MHz 710.0 MHz 711.0 MHz

1 Resource Block All 1 Resource Block All 1 Resource Block All
Resource Resource Resource
Low Mid High Blocks Low Mid High Blocks Low Mid High Blocks

N/T 430.5 | N/T 9712.5 N/T 4289 | NT 9645.1 N/T 402.8 N/T 9663.9

709 MHz - 1 Resource Block - Middle

BE Keysight Spectrum Analyzer - Occupied BW [ =R
 RL RF 500 DC \ SENSE‘INT| SOURCE OFF \ ALIGN AUTO ‘DS‘ZDAEI PMMay 31,2016
Center Freq 708.910000 MHz Center Freq: 708.910000 MHz Radio Std: None Frequency
—»—- Trig: FreeRun Avg|Hold: 1000/1000
#FGain:Low #Atten: 22 dB Radio Device: BTS

Ref 31.50 dBm

CenterFreq
708.910000 MHz

#/BW 16 kHz Sweep 27.53 ms

Occupied Bandwidth Total Power 29.6 dBm
257.85 kHz

Transmit Freq Error 84 Hz % of OBW Power 99.00 %
x dB Bandwidth 430.5 kHz x dB -26.00 dB

IM SG STATUS
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709 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

Center Freq 709.000000 MHz

#|FGain:Low

Ref 27.41 dBm

Center 709 MHz
#Res BW 91 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:32:20 PM May 31,2015

Center Freq: 709.000000 MHz
Trig: Free Run
#Atten: 24 dB

#VBW 270 kHz

Total Power

8.9408 MHz

Transmit Freq Error
x dB Bandwidth

20.859 kHz
9.712 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
709.000000 MHz

Span 18 MHz
Sweep 2.133 ms|

30.1 dBm

Freq Offset
99.00 % otz
-26.00 dB

STATUS

i RL RF

Center Freq 709.910000 MHz

#|FGain:Low

Ref 31.07 dBm

Center 709.9 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

—»- Trig: Free Run

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:38:45 PM May 31,2016

Center Freq: 709.910000 MHz

#Atten: 22 dB

#VBW 16 kHz

Total Power

269.76 kHz

Transmit Freq Error
x dB Bandwidth

5.257 kHz
428.9 kHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

28.8 dBm

99.00 %
-26.00 dB

STATUS
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710 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW

(=R

 RL RF 500 DC

Center Freq 710.000000 MHz

#|FGain:Low

Ref 26.83 dBm

Center 710 MHz
#Res BW 91 kHz

Occupied Bandwidth

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:41:24 PM May 31,2015

Center Freq: 710.000000 MHz
Trig: Free Run
#Atten: 22 dB

#VBW 270 kHz

Total Power

8.9053 MHz

Transmit Freq Error
x dB Bandwidth

15.664 kHz
9.645 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avgl|Hold: 5000/5000

Radio Device: BTS

Center Freq
710.000000 MHz

Span 18 MHz
Sweep 2.133 ms|

30.0 dBm

Freq Offset
99.00 % otz
-26.00 dB

STATUS

i RL RF

Center Freq 710.910000 MHz

#|FGain:Low

Ref 31.37 dBm

Center 710.9 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

—»- Trig: Free Run

| SENSE:INT| SOURCE OFF |

ALIGN AUTO

[05:47:45 PM May 31,2016

Center Freq: 710.910000 MHz

#Atten: 22 dB

#VBW 16 kHz

Total Power

251.29 kHz

Transmit Freq Error
x dB Bandwidth

5.501 kHz
402.8 kHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Span 900 kKHz
Sweep 27.53 ms

29.2 dBm

99.00 %
-26.00 dB

STATUS
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711 MHz - All Resource Blocks

BN Keysight Spectrum Analyzer - Occupied BW (==
C | SENSE:INT| SOURCE OFF | ALIGN AUTO _ [05:51:37 PM May 31,2016
Center Freq 711.000000 MHz Center Freq: 711.000000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 5000/5000
#FGain:Low #Atten: 22 dB Radio Device: BTS

Ref 27.17 dBm

Center Freq
711.000000 MHz

Center 711 MHz
#Res BW 91 kHz #VBW 270 kHz

Occupied Bandwidth Total Power
8.9479 MHz

Transmit Freq Error 7.519 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.664 MHz x dB -26.00 dB

MSG STATUS

FCC 47 CER Part 27, Limit Clause

None specified
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2.6.1

2.6.2

2.6.3

264

2.6.5

2.6.6

COMMERCIAL-IN-CONFIDENCE

FREQUENCY STABILITY

Specification Reference

FCC 47 CFR Part 27, Clause 27.54
FCC 47 CFR Part 2, Clause 2.1055

Equipment Under Test and Modification State

S/N: IMEI 004401115813277 - Modification State 0

Date of Test

3 June 2016

Test Equipment Used

&)

Product Service

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

Test Procedure

This test was performed in accordance with FCC 47 CFR Part 2, clause 2.1055.

Remarks

The frequency error was recorded using the measurement function of the communications test
set. The frequency reference was set to external to improve the measurement accuracy. The
EUT was configured with a 10 MHz bandwidth with 50 resource blocks for each modulation
supported by the EUT as the frequency stability is not dependent on the bandwidth and

resource block configuration.

Environmental Conditions

Ambient Temperature 23.5°C
Relative Humidity 39.8%
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2.6.7 Test Results

LTE FDD 17, Frequency Stability Results

Under Temperature Variations

10 MHz Bandwidth - QPSK

Frequency Error (Hz)
710.0 MHz
Supply Voltage Temperature Interval °C All Resource Blocks

3.7V DC +20 8.13
4.0V DC -30 11.47
4.0V DC -20 -9.66
4.0V DC -10 10.67
4.0V DC 0 8.83
4.0V DC +10 6.11
4.0V DC +20 10.14
4.0V DC +30 -10.41
4.0V DC +40 6.74
4.0V DC +50 14.88

10 MHz Bandwidth - 16-QAM

Frequency Error (Hz)
710.0 MHz
Supply Voltage Temperature Interval °C All Resource Blocks

3.7V DC +20 9.16
4.0V DC -30 10.83
4.0V DC -20 11.13
4.0V DC -10 10.27
4.0V DC 0 -9.01
4.0V DC +10 7.81
4.0V DC +20 8.31
4.0V DC +30 -8.81
4.0V DC +40 -8.61
4.0V DC +50 -12.02

FCC 47 CFER Part 27, Limit Clause 27.54

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within
the authorised bands of operation.
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2.7 MODULATION CHARACTERISTICS

2.71 Specification Reference
FCC 47 CFR Part 2, Clause 2.1047 (d)
2.7.2 Test Results

Product Service

LTE FDD 17, 10.0 MHz Bandwidth, QPSK, Transmitter Summary, Modulation Characteristic

Plot

Tulti
Evaluation

NoRB: 50 OffsetRB: 0
Current Average Extreme StdDev
EVM RMS [%] Ith 1.74 1.75 1.84 1.91 222 237 0.1 0.13
EVM Peak [%] Ith 18.02  17.99 19.58  20.06 23.10 3531 1.51 2.06
EVM DMRS [%)] It 1.28 1.57 1.39 1.58 168  1.92 0.09 0.03
MEr RMS [%] I/h 1.48 147 1.57 1.62 1.95 2.06 0.11 0.14
MErr Peak [%] Ith 17.59  -17.58 1940 19.77 2310 35.12 1.67 2.14
MEr DMRS [%] I/h 0.94 1.15 1.01 1.16 122 137 0.07 0.02
PhEr RMS [°] Ith 0.53 0.55 0.55 0.58 0.62 0.69 0.02 0.02
PhErr Peak [°] Ith 6.58 5.74 6.51 7.16 8.32 1435 0.62 1.24
PhEr DMRS [°] th 0.50 0.61 0.54 0.61 070 079 0.04 0.02
1Q Offset 41.87 dBc 41.75 dBc -39.47 dBc 0.22 dBc
Freg Emor 2.57 Hz 0.63 Hz 5.11 Hz 1.16 Hz
Timing Error 11.59 Ts 1043 Ts 13.23 Ts 105 Ts
OBwW 8.89 MHz 8.89 MHz 8.89 MHz 0.01 MHz
Current Average Min  Max StdDev
TX Power [dBm)] 22.24 22.23 1199 24.27
Peak Power [dBm] 27.64 £.57  30.64 ; )
g Parameter
PS: Connection Established
@ 5 RRC State:  Connected
oo [em, iz T e R |-
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LTE FDD 17, 10.0 MHz Bandwidth, QPSK, EVM. Modulation Characteristic Plot
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o0 x0symhigh v

€0 x0Symhigh v

€8 x0Symhigh v

@ Current
@ Average
& Maximurm

REEAEE AR EDNED

28.73

NoRB: 50 OffsetRB: 0

Current Average Extreme StdDev
EVM RMS [%] I/h 1.77 1.88 1.71 1.89 3.78 3.92 0.06 0.14
EVM Peak [%)] Ith 19.84 22.76 17.29 25.16 25.38  42.15 2.65 5.91
EvM DMRS [%] I/h 1.55 1.49 1.52 1.58 248 2.35 0.06 0.11
1Q Offset 40.47 dBc 40.54 dBc -38.60 dBc 0.12 dBc
Freq Error -1.29 Hz 0.10 Hz 4.38 Hz 1.12 Hz
Timing Error 9.63 Ts 1033 Ts 12.10 Ts 1.00 Ts

Current Average Min  Max StdDev |
TX Power [dBm] 22.51 22.52 2143 23.01 0.00
Peak Power [dBm] 28.67 28.47 26.58 0.16
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LTE FDD 17, 10.0 MHz Bandwidth, QPSK, 1 Resource Block Allocation, Modulation
Characteristic Plot
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LTE FDD 17, 10.0 MHz Bandwidth, QPSK, 25 Resource Block Allocation, Modulation
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LTE FDD 17, 10.0 MHz Bandwidth, QPSK, 50 Resource Block Allocation, Modulation
Characteristic Plot
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LTE FDD 17, 10.0 MHz Bandwidth, 16-QAM, Transmitter Summary, Modulation Characteristic
Plot

Multi
Evaluation

Current Average Extreme
EVM RMS [%] Ith 1.83 2.01 1.82 2.05 192 222
EVM Peak [%] I/h 2476 25.18 22.85 28.05 25.14 4215 1.71 2.58
EVM DMRS [%] Ith 1.48 1.81 143 1.81 165  2.04 0.05  0.06
MEr RMS [%] Ih 141 1.54 1.40 1.57 148 169 0.01 0.04
MErr Peak [%] Ifh 24.66 2438 2239 25.90 2491 3534 1.96 141
MEr DMRS [%] Ith 0.98 1.26 0.95 1.27 1.10 140 0.03  0.03
PhEr RMS [°] Ih 0.81 1.00 0.82 0.97 088  1.06 0.02  0.03
PhEr Peak [°] Ith 453 24.08 6.89  19.06 -10.81  25.96 217 5.19
PhEr DMRS [°] Ith 0.64 0.74 0.61 0.74 073  0.86 0.03  0.03

1Q Offset -39.06 dBc -39.17 dBc -38.60 dBc 0.16 dBc
1Q Gain Imbalance 0.03 dB 0.04 dB 0.05 dB 0.00 dB
1Q Quadrature Error 0.21° 0.17 ° 0.25 ° 0.05 °
Freg Emor 0.17 Hz 0.06 Hz -3.28 Hz 0.89 Hz
Timing Errar 10.20 Ts 10.11 Ts 11.50 Ts 0.14 Ts
oBw 8.88 MHz 8.89 MHz 8.91 MHz 0.01 MHz

Current Average Min  Max

TX Power [dBm] 2147 2144 21.50

Parameter
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LTE FDD 17, 10.0 MHz Bandwidth, 16-QAM, EVM, Modulation Characteristic Plot
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Current Average Extreme StdDev
EVM RMS [%] I/h 1.87 2.04 1.85 1.98 1.92 2.23 0.03 0.07
EVM Peak [%)] Ith 21.12 22.67 22.71 24.75 25.38  42.15 1.72 3.85 .
EVM DMRS [%)] Ith 144 1.71 147 1.70 173 2.06 0.06 0.10 | |G
1Q Offset -39.36 dBc -39.30 dBc -38.60 dBc 0.18 dBc
Freq Error 0.39 Hz 0.56 Hz 4.01 Hz 1.09 Hz
Timing Error 8.75 Ts 891 Ts 1150 Ts 0.17 Ts

Current Average Min  Max StdDev |
TX Power [dBm] 2145 21.46 2143 21.50 0.01 |
Peak Power [dBm] 27.74 27.91 27.66  28.61 0.16 si
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LTE FDD 17, 10.0 MHz Bandwidth, 16-QAM, 1 Resource Block Allocation, Modulation
Characteristic Plot
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LTE FDD 17, 10.0 MHz Bandwidth, 16-QAM, 25 Resource Block Allocation, Modulation
Characteristic Plot

Connected

TPC ... Power..

B Subframe:  Off Slat: 0 OffsetRB: -- MNoRB: ---
1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97 103 109 115 121 127 133
SC-FDMA Symbol

Resource Block
5

0 1 2 3 4 ) ] 7 8 9

Signaling ’

PUCCH Region

W PUCCH Ml PUSCH  DMRS
Parameter

Connection Established
RRC State:

Connected

WBC..: Power ...

Document 75934711 Report 16 Issue 1
COMMERCIAL-IN-CONFIDENCE

Page 80 of 87



COMMERCIAL-IN-CONFIDENCE

Product Service

LTE FDD 17, 10.0 MHz Bandwidth, 16-QAM, 50 Resource Block Allocation, Modulation
Characteristic Plot

Multi
Evaluation
RUN
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FCC 47 CFR Part 27, Limit Clause 2.1047 (d)

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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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.1 - Maximum Conducted Output Power
Radio Communications Test Rohde & Schwarz CMU 200 442 12 18-Jan-2017
Set
Power Splitter Weinschel 1506A 606 12 24-Mar-2017
Programmable Power Supply Iso-tech IPS 2010 2435 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 16-Dec-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
P-Series Power Meter Agilent Technologies N1911A 3981 12 25-Sep-2016
50 MHz-18 GHz Wideband Agilent Technologies N1921A 3983 12 25-Sep-2016
Power Sensor
True RMS Multimeter Fluke 179 4006 12 9-Dec-2016
Fan Heater Master B 3 EPB 4363 - TU
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 7-Sep-2016
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
Section 2.1 - Emission Limitations
Hygrometer Rotronic A1l 1388 12 13-Apr-2017
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Bilog) Chase CBL6143 2904 24 11-Jun-2017
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
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
Hygropalm Temperature and Rotronic HP21 4410 12 27-Apr-2017
Humidity Meter
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016
Horn Antenna
Section 2.3 - Spurious Emissions at Antenna Terminals
Radio Communications Test Rohde & Schwarz CMU 200 442 12 18-Jan-2017
Set
Power Splitter Weinschel 1506A 606 12 24-Mar-2017
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Programmable Power Supply Iso-tech IPS 2010 2435 - O/P Mon
Filter Daden Anthony Ass MH-1500-7SS 2778 12 5-Feb-2017
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 16-Dec-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
True RMS Multimeter Fluke 179 4006 0 9-Dec-2016
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
Suspended Substrate Advance Power 11SH10- 4412 12 23-Mar-2017
Highpass Filter Components 3000/X18000-0/0
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.4 - Spurious Emissions at Band Edge
Radio Communications Test Rohde & Schwarz CMU 200 442 12 18-Jan-2017
Set
Power Splitter Weinschel 1506A 606 12 24-Mar-2017
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Programmable Power Supply Iso-tech IPS 2010 2435 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 16-Dec-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
True RMS Multimeter Fluke 179 4006 12 9-Dec-2016
Calibration Unit Rohde & Schwarz ZN-754 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
Section 2.5 - 26 dB Bandwidth
Radio Communications Test Rohde & Schwarz CMU 200 442 12 18-Jan-2017
Set
Power Splitter Weinschel 1506A 606 12 24-Mar-2017
Programmable Power Supply Iso-tech IPS 2010 2435 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 16-Dec-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
True RMS Multimeter Fluke 179 4006 12 9-Dec-2016
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
Section 2.6 - Frequency Stability
Attenuator 10dB/25W Weinschel 46-10-43 400 12 18-Jun-2016
Temperature Chamber Montford 2F3 467 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 3-Sep-2016
Radio Communications Test Rohde & Schwarz CMU 200 2809 12 9-Jul-2016
Set
Thermocouple Thermometer Fluke 51 3174 12 9-Dec-2016
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 16-Dec-2016
True RMS Multimeter Fluke 179 4006 12 9-Dec-2016
Wideband Radio Rohde & Schwarz CMW 500 4144 12 16-Nov-2016
Communication Tester
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
Programmable Power Supply Rohde & Schwarz HMP2020 - - O/P Mon
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

Modulation Characteristics -

Spurious Emissions at Antenna Terminals + 3.454 dB

26 dB Bandwidth 84.51 kHz
Radiated Emissions ; 30 MHz to 1 GHz ; £ 5.1 dB

Emission Limitations Radiated Emissions ; 1 GHz to 40 GHz ; 6.2 dB
ERP/EIRP ; +3.0dB

Frequency Stability +37.73 Hz

Spurious Emissions at Band Edge +2.20dB

Maximum Conducted Output Power +0.7dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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41 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

i

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

© 2016 TUV SUD Product Service
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