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1. Customer Information

Company Name:

General Dynamics Broadband UK Ltd

Address:

Unit 7 Greenways Business Park
Bellinger Close

Chippenham

Wilts

SN15 1BN

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR27

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 27 Subpart C (Miscellaneous Wireless Communication Services)

Site Registration:

209735

Location of Testing:

UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom

Test Dates:

13 July 2012 to 04 March 2014

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
27.50(d)(4) / 2.1046 Transmitter Carrier Output Power and EIRP @
27.50(d)(5) Transmitter Peak-To-Average Ratio @
2.1049 Transmitter Occupied Bandwidth @
27.53(g) / 2.1053 Transmitter Conducted Spurious Emissions @
27.53(g) / 2.1053 Transmitter Conducted Emissions at Band Edges @
27.53(g) / 2.1053 Transmitter Radiated Spurious Emissions @
27.53(g) / 2.1053 Transmitter Radiated Emissions at Band Edges @
27.54/2.1055 Transmitter Frequency Stability Q@

(Temperature and Voltage Variation)

Key to Results

@ - Complied = Did not comply

2.3. Methods and Procedures

Reference: ANSI/TIA-603-C-2004

Title: Land Mobile Communications Equipment, Measurements and performance
Standards

Reference: FCC KDB 971168 D01 v02r01, 7 June 2013

Title: Measurement Guidance for Certification of Licensed Digital Transmitters

2.4. Deviations from the

Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.

UL VS LTD
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name:

General Dynamics Broadband

Model Name or Number:

AMW

Serial Number: AMWGB84001G12
Hardware Version Number: Pass 1

Software Version Number: Release 4

FCC ID: PKTPEMAMW1

Brand Name:

General Dynamics Broadband

Model Name or Number:

AMW

Serial Number: AMWGB84001F12
Hardware Version Number: Pass 1

Software Version Number: Release 4

FCC ID: PKTPEMAMW1

3.2. Description of EUT

The equipment under test was a LTE PCI Express Mini Modem.

3.3. Maodifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

Page 6 of 59
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3.4. Additional Information Related to Testing

Tested Technology:

LTE Band 4

Type of Equipment

PCI Express mini module

Channel Bandwidth(s): 10 MHz

Modulation Type: QPSK & 16QAM

Duty Cycle: 100%

Antenna Gain: 5.0 dBi

Power Supply Requirement: Nominal 3.0V
Minimum 30V
Maximum 36V

Transmit Frequency Range:

1710 MHz to 1755 MHz

Channels Tested:

Channel N u Frequency of Uplink
(MHz)
Bottom 20000 1715.0
Middle 20175 1732.5
Top 20350 1750.0

UL VS LTD
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3.5. Support Equipment

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

Description: UE PEM V1 NG Adaptor Board
Brand Name: IPWireless

Model Name or Number: AAF Pass3

Serial Number: AAFK838000Vv32

Description: UE PEM V1 NG Adaptor Board — Voltage Variation
Brand Name: IPWireless
Model Name or Number: AAF Pass2

Serial Number:

EEMS 022530 0004

Description: Laptop PC

Brand Name: Toshiba

Model Name or Number: PSAAPE-00HOOKEN
Serial Number: 67071048Q
Description: Antenna

Brand Name: None

Model Name or Number: OA-LTE-06-03-1IPW
Serial Number: Not stated

Page 8 of 59
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

Transmit Mode — the EUT was set to transmit with maximum output power using a 10 MHz channel
bandwidth. QPSK and 16QAM modulations were both tested, along with the Resource Blocks set to
1 and 50. For Resource Block setting of 1, testing was carried out on starting block number of 1 and
50.

4.2. Configuration and Peripherals

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

The EUT was connected to the UE PEM V1 NG Adaptor Board, for all tests.
The EUT was controlled from a laptop PC, using bespoke software supplied by the customer.

The EUT was connected to a test laptop by using a USB extension cable and the laptop was
connected to 120 VAC 60 Hz AC supply.

The EUT has two U.FL connector ports, the customer supplied two short U.FL to SMA cables, to
allow conducted measurements to be performed where necessary.

The EUT was connected to a Rohde & Schwarz CMW500 LTE system simulator for output power
and occupied bandwidth tests. All other tests were performed using an Anristu LTE system
simulator, both operating in a transceiver mode.

For Resource Block setting of 1, testing was carried out on starting block number of 1 and 50.

The EUT has a main RF port and a Receiver Diversity port. Transmitter testing was performed on
the main RF port which is a transmit and receive port. The diversity port was terminated for all bench
testing.

For radiated emissions testing, the customer supplied two OA-LTE-06-03-IPW antenna’s, which
were connected to the main and diversity ports. The antenna gain was declared as 2.5 dBi.

The customer supplied a modified UE PEM V1NG Adaptor Board, which allowed voltage variation
directly to the PEM, this was used for Transmitter Frequency Stability Voltage Variation testing only.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6 for Measurement
Uncertainty details.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2. Test Results

5.2.1. Transmitter Carrier Output Power and EIRP

Test Summary:

Test Engineer: Nick Steele Test Date: 13 February 2014
Test Sample Serial Number: AMWGB84001F12

FCC Reference: Parts 2.1046 & 27.50(d)(4)

Test Method Used: As detailed in FCC KDB 971168 Section 5.2.1

Environmental Conditions:

Temperature (C): 23
Relative Humidity (%): 39
Note(s):

1. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with Resource Blocks of 1 and 50. For single Resource Blocks, measurements were performed with the
starting of blocks 1 and 50.

2. The customer stated a maximum antenna gain of 5.0 dBi.

3. The plots have an incorrect job number.
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Transmitter Carrier Output Power and EIRP (continue

d)

Results: 10 MHz Channel Bandwidth / Bottom Channel

[ QPSK

Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1715 1 0 22.6 5.0 27.6 30.0 24 Complied
1715 1 50 22.7 5.0 27.7 30.0 2.3 Complied
1715 50 0 22.2 5.0 27.2 30.0 2.8 Complied
@ Marker 1 [T1] %LJ 10 kHz RF Att 40 dB @ Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB
Ref Lvl 10.86 dBm VBW 30 kHz Ref Lvl 11.08 dBm VBW 30 kHz
40 dBm 1.71062625 GHz SUT 380 ms Unit dBm 40 dBm 1.71946393 GHz SWT 380 ms Unit dBm
“ 30.8 HB Offsppt V{0711 10|-86 dB| e “ 30.8 HB Offsppt vi|iT1] 11].08 dBnf
ll.71062p25 GHz| [l . 71346393 GHz|
30 TRPAR 7157 aE| TRPAR P R
CH |BW 13800p00 MHz| CH |BW . 13800000 MHz|
20|
I
10| ‘ ‘
0)
S |
L J
1NN /A
-40) / [ Sy ML g \
i »/ \"\\‘\A‘Lm o \mn
oo oo
C C
-60l -60l
Center 1.715 GHz 1.5 MHz, Span 15 MHz Center 1.715 GHz 1.5 MHz/ Span 15 MHz
Comment A: 10135420 Comment A: 10135420
ate: 13.FEB.2014 14:27:14 ate: 13.FEB.2014 14:25:06
QPSK /1 Resource Block (0 offset) QPSK /1 Resource Block (50 offset)
® Marker 1 [T1] RFN 300 kHz RF Att 40 dB
Ref Lvl 8.34 dBm VBW 1 MHz
40 dBm 1.71500000 GHz SWT 5 ms unit dBm
9 30.8 @B Offspt Vi1l 8[.34 dBm|
ll . 71500p00 GHz|
0 TR PAR RZEGGT
CH |BW B.13800p00 MHz|
20|
19 e m—— WMM«-\
|1
10}
J \
S
va”w’/ N
-30)
-40|
-50
8|
C
-60l
Center 1.715 GHz 1.5 MHz/ Span 15 MHz
Comment A: 10135420
ate: 13.FEB.2014 13:55:09

QPSK / 50 Resource Blocks
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Transmitter Carrier Output Power and EIRP (continue

d)

Results: 10 MHz Channel Bandwidth / Bottom Channel

[ 160AM

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1715 1 0 22.7 5.0 27.7 30.0 2.3 Complied
1715 1 50 22.7 5.0 27.7 30.0 2.3 Complied
1715 50 0 22.7 5.0 27.7 30.0 2.3 Complied
Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB
@REF Lvl 11.09 dBm VBW 30 kHz @REF Lvl 10.63 dBm VBW 30 kHz
40 dBm 1.71062625 GHz SUT 380 ms Unit dBm 40 dBm 1.71937375 GHz SWT 380 ms Unit dBm
“ 30.8 HB Offget Yi|[T1] 11).09 dB| e 30.8 HB Offget Yi|iT1] 101.63 dB| g
.71062p25 GHz| . 71937375 GHz|
30) TRPIR 7055 b TRPIR 73E5 9B
CH |BW .25900p00 MHz| CH |BW 25300000 MHz|
20|
I 1
10} ‘
y/
L |
L J
TN 7T
_an)| / Ww% ] \
A T Iy
P - - Mot
d b
-60 60l
Center 1.715 GHz 1.5 MHz/ Span 15 MHz Center 1.715 GHz 1.5 MHz/ Span 15 MHz
Comment A: 10135420 LComment A: 10135420
ate: 13 _FEB. 2014 13:50:13 ate: 13 _FEB 2014 13:47:17

16QAM / 1 Resource Block (0 offset)

Comment A: 10135420
ate: 13.FEB.2014 13:53:07

- —
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl 8.90 dBm  VBM 1 MHz
40 dém 1.71500000 BHz  SHT 5ns  Unit dBm
40,
30.8 B Offget YTl 8.90° dB] gy
.71500p00 BHz
30 TR PR 7257 dBn
CH |BW .25900p00 MHz|
20
10|
Ww "-"V““"W\l"«.\
0)
| / \A
20 A ‘Ww
N,W/M/'\/‘/
~30)
-4g
-50)
Cl
-60l
Center 1.715 GHz 1.5 MHz, Span 15 MMz

16QAM / 50 Resource Blocks

16QAM / 1 Resource Block (50 offset)
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Transmitter Carrier Output Power and EIRP (continue

d)

Results: 10 MHz Channel Bandwidth / Middle Channel /

QPSK

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1732.5 1 0 22.0 5.0 27.0 30.0 3.0 Complied
1732.5 1 50 20.8 5.0 25.8 30.0 4.2 Complied
1732.5 50 0 211 5.0 26.1 30.0 3.9 Complied
Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB
@REF Lvl 10.27 dBm VBW 30 kHz @REF Lvl 9.14 dBm VBW 30 kHz
40 dBm 1.72806613 GHz SUT 380 ms Unit dBm 40 dBm 1.73690381 GHz SWT 380 ms Unit dBm
“ 30.8 HB Offget Yi|[T1] 10[-27 dB| e ! 30.8 HB Offget Yi|iT1] 9. 14 dBn| g
.72B0BB13 GHz| .73690BB1 GHz|
30) TRPIR 7197 | TRPIR il PR T
CH |BW .25900p00 MHz| CH |BW 25300000 MHz|
20|
10} !
y/
L |
L /
L AN \
i / \\'\‘*«\ N-»'/ \
WWMJ PapmgA A
I b " -
d b
-60 60l
Center 1.7325 GHz 1.5 MHz/ Span 15 MHz Center 1.7325 GHz 1.5 MHz/ Span 15 MHz
Comment A: 10135420 LComment A: 10135420
ate: 13 _FEB. 2014 13:38:16 ate: 13 _FEB 2014 13:36:07

QPSK /1 Resource Block (0 offset)

Comment A: 10135420
ate: 13.FEB.2014 13:34:07

— —
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl 7.36 dBm VB 1 MHz
40 dBm 1.73250000 GHz ST Sms  Unit dBm
40,
30.8 B Offget YTl 736 dBn| gy
.73250000 GH|
30 TR PR 7T} T2 dBn
CH |BW .25900p00 MHz|
20
10|
MMWML T "'\N‘\
0)
-10) / \
,QDMW L\M“MM
~30)
-4g
-50)
Cl
-60l
Center 1.7325 GHz 1.5 MHz/ Span 15 MHz

QPSK /50 Resource Blocks

QPSK / 1 Resource Block (50 offset)
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Transmitter Carrier Output Power and EIRP (continue

d)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ 16QAM

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1732.5 1 0 221 5.0 271 30.0 2.9 Complied
1732.5 1 50 20.7 5.0 25.7 30.0 4.3 Complied
1732.5 50 0 215 5.0 26.5 30.0 35 Complied
@ Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB @ Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB
Ref Lvl 10.42 dBm VBW 30 kHz Ref Lvl 9.34 dBm VBW 30 kHz
40 dBm 1.72806613 GHz SUT 380 ms Unit dBm 40 dBm 1.73690381 GHz SWT 380 ms Unit dBm
“ 30.8 HB Offget Yi|[T1] 10[.42 dB| e ! 30.8 HB Offget Yi|iT1] 9.34 dB| g
30) TRPIR .7ZBSEE£ i:i TRPIR .735233§é i:i
CH |BW .31BDD.UD NHZ‘ CH |BW .El%DaDD MHz|
- / \\W\ M - M/ \
s " I .
! e -
Center 1.7325 GHz 1.5 MHz/ Span 15 MHz Center 1.7325 GHz 1.5 MHz/ Span 15 MHz

Comment A: 10135420
ate:

13 _FEB 2014 13:50:14

Comment A: 10135420
ate:

13 _FEB 2014 13:45:33

16QAM / 1 Resource Block (0 offset)

Comment A: 10135420
ate:

13.FEB.2014 13:32:10

— —
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl 7.77 dBn VB 1 MHz
40 dBn 1.73250000 GHz  SHT  Bons  Unit dBm
40,
30.8 B Offget YTl 777 dBnf gy
73250000 GHz
30 TH{PIR 71148 dBn
CH |BW -313800p00 MHz|
20)
10}
0)
-10}
20} W// \\«.WW
~30}
-40)
-50}
C
0l |
Center 1.7325 GHz 1.5 MHz/ Span 15 Mz

16QAM / 50 Resource Blocks

16QAM / 1 Resource Block (50 offset)
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Transmitter Carrier Output Power and EIRP (continue

d)

Results: 10 MHz Channel Bandwidth / Top Channel / ©Q  PSK

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1750 1 0 20.9 5.0 25.9 30.0 4.1 Complied
1750 1 50 225 5.0 275 30.0 25 Complied
1750 50 0 221 5.0 271 30.0 2.9 Complied
@ Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB @ Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB
Ref Lvl 9.13 dBm VBW 30 kHz Ref Lvl 10.87 dBm VBW 30 kHz
40 dBm 1.74553607 GHz SUT 380 ms Unit dBm 40 dBm 1.75446393 GHz SWT 380 ms Unit dBm
“ 30.8 HB Offspt Yi|[T1] 9| 13 dB| g 30.8 HB Offspt Yi|iT1] 101.87 dB| g
l . 74553p07 GHz| l . 75446393 GHz|
30) TRPIR 7055 dEw| TRPIR 73757 9B
CH |BW 3.13800p00 NMHz, CH |BW . 13800000 MHz|
20)
10}
D |
10} ( ’
L J
T /T
L \
O Y L‘k\\ TN A"
I N N,
Cl q c g
-60 60l
Center 1.75 GHz 1.5 MHz/ Span 15 MHz Center 1.75 GHz 1.5 MHz/ Span 15 MHz
Comment A: 10135420 LComment A: 10135420
ate: 13 _FEB. 2014 11:51:12 ate: 13 _FEB. 2014 11:53:18
QPSK /1 Resource Block (0 offset) QPSK / 1 Resource Block (50 offset)
Marker 1 [T1] ﬁu 300 kHz R-F Att 40 dB
@Ref Lvl B.27 dBm VBW 1 MHz
40 dBm 1.75000000 GHz SUT 5 ms Unit dBm
“ 30.8 pB Offspt v1[0T1] 8.27 dBmf g
l . 75000p00 GHz|
30 TR AR 72/ TT aBm
CH |BW 5. 13800000 MHz|
20
10) WMWMMMW\
0)
10} \
20} / \4
,‘/Aw;m/“w, WW
~30)
-4
-50)
g
Ci
-60l
Center 1.75 GHz 1.5 MHz/ Span 15 MHz
Comment A: 10135420
ate: 13.FEB.2014 11:45:14

QPSK /50 Resource Blocks
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Transmitter Carrier Output Power and EIRP (continue

d)

Results: 10 MHz Channel Bandwidth / Top Channel / 1

6

QAM

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1750 1 0 20.9 5.0 25.9 30.0 4.1 Complied
1750 1 50 22.8 5.0 27.8 30.0 2.2 Complied
1750 50 0 221 5.0 271 30.0 2.9 Complied
Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB Marker 1 [T1] ﬁu 10 kHz RF Att 40 dB
@REF Lvl 9.39 dBm VBW 30 kHz @REF Lvl 11.05 dBm VBW 30 kHz
40 dBm 1.74559619 GHz SUT 380 ms Unit dBm 40 dBm 1.75437375 GHz SWT 380 ms Unit dBm
“ 30.8 HB Offget Yi|[T1] 9|39 dB| ! 30.8 HB Offget Yi|iT1] 11).05 dB| g
. 74559613 GHz| . 75437375 GHz|
30) TRPIR 7058 dEw| TRPIR iz PR T
CH |BW .25900p00 MHz| CH |BW 25300000 MHz|
20)
10} - x
0)
Il |
20| \ /
// N \\
-40) TRy A g poa WMW
50 W#Av.u"‘ \“ g g 50 fortstrpad \‘ﬂ/‘wr‘
d b
-60 60l
Center 1.75 GHz 1.5 MHz/ Span 15 MHz Center 1.75 GHz 1.5 MHz/ Span 15 MHz
Comment A: 10135420 LComment A: 10135420
ate: 13 _FEB. 2014 13:20:13 ate: 13 _FEB 2014 13:22:06

16QAM / 1 Resource Block (0 offset)

Comment A: 10135420
ate: 13.FEB.2014 13:24:35

— —
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl 8.60 dBn VBN 1 MHz
40 dBn 1.75000000 GHz ST 5ms  Unit dBm
404
30.8 B Offget YTl 8.60 dB] gy
.75000P00 GHz|
30 TR PR 7205 a8
CH |BW .25900p00 MHz|
20
10|
MMWW WM'MJ,J\/L\}M\\
0)
. / \u
B S
~30)
40|
-50)
Cl
-60l
Center 1.75 BHz 1.5 MHz/ Span 15 MHz

16QAM / 50 Resource Blocks

16QAM / 1 Resource Block (50 offset)
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Transmitter Carrier Output Power and EIRP (continue  d)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842659/016 | 19 Aug 2014 12
A1999 | Attenuator Huber + Suhner 6820.17.B | 07101 05 Apr 2014 12
A1368 | Directional Coupler Pastern.ack PE2214-10 | None stated Calibrated -
Enterprises before use
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12
M260 | Signal Generator Rohde & Schwarz | SMP02 829076/008 | 25 Jun 2014 12

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

equipment was within the calibration period on the date of testing.

Page 18 of 59
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5.2.2. Transmitter Peak to Average Power Ratio

Test Summary:

Test Engineer: David Doyle Test Date: 19 February 2014
Test Sample Serial Number: AMWGB84001F12

FCC Reference: Part 27.50(d)(5)

Test Method Used: As detailed in FCC KDB 971168 Section 5.7.1

Environmental Conditions:

Temperature (T): 23
Relative Humidity (%): 37
Note(s):
1. Measurements were performed using the CCDF function of a calibrated Rohde & Schwarz ESU test
receiver.
UL VS LTD Page 19 of 59




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Peak to Average Power Ratio (continued)

Results: Bottom Channel

Modulation

Resource
Block(s)

Resource
Block Offset

0.1% PAPR
(dB)

PAPR Limit
(dB)

Margin Result

(dB)

QPSK

1

0

4.3

13.0 8.7 Complied

QPSK

1

50

4.0

13.0 9.0 Complied

QPSK 50 0

4.4

13.0 8.6 Complied

Spectrum ] u%:( Spectrum ] u%:(
Ref Level 30.00 dBm  Offset 30,20 B Ref Level 30.00 dBm  Offset 30,20 B

Att 15 d8_ AQT 1ms & RBW 10 MHz Att 15 d8_ AQT 1ms & RBW 10 MHz
0152 Clrw

@153 Clrw

ICF 1.715 GHz

Mean Pwr + 20.00 dB

ICF 1.715 GHz

Mean Pwr + 20.00 dB

y ive Distribution Function samples: 64000 ion Function samples: 64000
Mean | Peak | crest | 10% | 1% | 01% | 0.01% | Mean | Peak | crest | 10% | 1% | 01% | 0.01% |
Tracel [ 1068 dem | 2435cBm | 4.66cB 2.43d6 3.83 de 4,26 8 4418 Tracel [ 20.18dém | 2443cBm | 4.25ck 2.52d6 3.54 de 4,00 8 412
] [T ] WRNARRNED

5949
Date: 19. FEB.2014 09:39:23

5949

Date: 19. FEB. 2014 09:40: 28

QPSK / 1 Resource Block (Offset 0)

Spectrum ]

RefLevel 30.00 dBm Offset 30,20 dB
15 ds__ AQT 1ms @ RBW 10 MHz

0153 Clrw

I
L
1E-D \
)
\
1E-D! l
|
|
I
ICF 1.715 GHz Mean Pwr + 20.00 dB
y ion Function Samples: 64000
Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% |
Trace 1 21.21 dém 26.35 dbm 5.13 db 2.23dB 3.74 dB 4.41 dB 4.84 db

LT )

5949
Date: 19. FEB. 2014 09:41:15

QPSK /50 Resource Blocks

QPSK / 1 Resource Block (Offset 50)
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TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Peak to Average Power Ratio (continued)

Results: Bottom Channel

Resource
Block Offset

Resource
Block(s)

Modulation

(dB)

0.1% PAPR

PAPR Limit Result

(dB)

Margin
(dB)

16QAM 1 0

4.6

13.0 8.4 Complied

16QAM 1 50

4.4

8.6

13.0 Complied

50

16QAM

4.8

13.0 8.2 Complied

Spectrum u%:( Spectrum
Ref Level 30.00 dem  Offset 30,20 dB Ref Level 30.00 dem  Offset 30,20 dB

15ds_aQT 1ms @ RBW 10 MHz ALt 15ds_aQT 1ms @ RBW 10 MHz
@152 Clrw @152 Clrw

I i
1
1E0 | 1E0
1
\
1E0! | 1E0!
i
]
lCF 1715 cHz Mean Pwr + 20.00 dB lCF 1715 cHz Mean Pwr + 20.00 dB

ion Function Samples: 64000

ICF 1.715 GHz

Mean Pwr + 20.00 dB

y ion Function samples: 64000
Mean | Peak | crest | 10% | 1% | 01% | 0.01% |
Tracel [ 2147 dem | 26.86cBm | 5.39cB 281 dB 4,17 e 481 d8 5.07 b

5949
Date: 19. FEB.2014 09:43:43

16QAM / 50 Resource Blocks

y ion Function Samples: 64000 y
Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% | Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% |
Trace 1 19.71 dBm 24.62 dém 4.91dp 2.61 dB 4.00 dB 4.64 dB 4.75 db Trace 1 19.89 dBm 24.30 dem 4.41dp 2.70 dB 3.83 dB 4.35 dB 4.43 dp
— —_—
) NURRRERED e ) QIRRRARRD e
5949 5949
Date: 19. FEB. 2014 09: 42: 14 Date: 19. FEB. 2014 09: 42: 53
16QAM / 1 Resource Block (Offset 0) 16QAM / 1 Resource Block (Offset 50)
Spectrum ] u%:(
Ref Level 30.00 dBm  Offset 30,20 de
Att 15 di AQT 1ms @ RBW 10 MHz
[@15a Clrw

UL VS LTD
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VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Peak to Average Power Ratio (continued)

Results: Middle Channel

Modulation

Resource
Block(s)

Resource
Block Offset

0.1% PAPR
(dB)

PAPR Limit
(dB)

Margin
(dB)

Result

QPSK

1

0

3.9

13.0

9.1

Complied

QPSK

1

50

3.9

13.0

9.1

Complied

QPSK

50

4.5

13.0

8.5

Complied

Spectrum ]

<fl

Att 15 dB__ AQT

Ref Level 30,00 dBm  Offset 30,30 dB

1ms ® RBW 10 MHz

Spectrum ]

<fl

Ref Level 30,00 dBm  Offset 30,30 dB

Att 15 dB__ AQT

1ms ® RBW 10 MHz

@153 Clrw

@153 Clrw

ICF 1.7325 GHz

Mean Pwr + 20.00 dB

ICF 1.7325 GHz

Mean Pwr + 20.00 dB

y ion Function samples: 64000 y ion Function samples: 64000
Mean | Peak | crest | 10% | 1% | 01% | 0.01% | Mean | Peak | crest | 10% | 1% | 01% | 0.01% |
Tracel [ 2004 dém | 23.09cBm | 3.95cB 2.26d6 3.45 e 3.86 8 3040k Tracel [ 1027 dem | 2430cBm | 5.03ch 2.41dB 3.59 e 3,01 d8 432

L I

] AR W

5949
Date: 19.FEB.2014 09:45:14

L I

I

5949
Date: 19. FEB.2014 09:45:52

QPSK / 1 Resource Block (Offset 0)

Spectrum ] u%:(
Ref Level 30.00 dem  Offset 30,30 dB

15ds_aQT 1ms @ RBW 10 MHz
@152 Clrw

[CF 1.7325 GHz

Mean Pwr + 20.00 dB

y ion Function Samples: 64000
Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% |
Trace 1 20.86 dBm 25.93 dém 5.07 db 2.17 dB 3.71 dB 4.46 dB 4.87 db

LT

] Wi W

5949
Date: 19. FEB. 2014 09: 46: 35

QPSK /50 Resource Blocks

QPSK / 1 Resource Block (Offset 50)
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TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Peak to Average Power Ratio (continued)

Results: Middle Channel

Modulation

Resource
Block(s)

Resource
Block Offset

0.1% PAPR

(dB)

PAPR Limit Result

(dB)

Margin
(dB)

16QAM

1

0

4.1

13.0 8.9 Complied

16QAM

1

50

4.6

13.0 8.4 Complied

16QAM

50

4.8

13.0 8.2

Complied

Spectrum u%:( Spectrum
Ref Level 30.00 dem  Offset 30,30 dB Ref Level 30.00 dem  Offset 30,30 dB

15ds_aQT 1ms @ RBW 10 MHz ALt 15ds_aQT 1ms @ RBW 10 MHz
@152 Clrw @152 Clrw

[CF 1.7325 GHz

Mean Pwr + 20.00 dB

[CF 1.7325 GHz Mean Pwr + 20.00 dB

y

ion Function

Samples: 64000

y ive Distribution Function
crest |

Samples: 64000

0% | 1w | | 0.01% |

5949
Date: 19. FEB. 2014 09: 47: 30

Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% | Mean peak | 0.1%
Trace 1 19.85 dBm 24.81 dém 4.96 df 2.67 dB 3.77 dB 4.14 dB 4.26 df Trace 1 19.07 dBrm 24.67 dém 5.61d8 2.64 dB 4.17 dB 4.64 dB 4.99 df
— —
) NURRRERED e ) NURRRERED e

5949
Date: 19. FEB. 2014 09:48: 13

16QAM / 1 Resource Block (Offset 0)

Spectrum ]

<fl

Att 15 dB__ AQT

Ref Level 30,00 dBm  Offset 30,30 dB
1ms ® RBW 10 MHz

@153 Clrw

ICF 1.7325 GHz

Mean Pwr + 20.00 dB

ion Function

v
Mean |

Peak |

crest |

10%

| 1% | 0.1%

samples: 64000
| 001% |

Tracel | 21,15 dBm

26,52 dém

5.36 c

2,72 d8

4,17 dB 4,84 dB

5.22de

L I

I

5949
Date: 19. FEB. 2014 09:49: 04

16QAM / 50 Resource Blocks

16QAM / 1 Resource Block (Offset 50)
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VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Peak to Average Power Ratio (continued)

Results: Top Channel

Modulation

Resource
Block(s)

Resource

0.1% PAPR

PAPR Limit

Block Offset

(dB)

(dB)

Margin
(dB)

Result

QPSK

1

0

4.4

13.0

8.6

Complied

QPSK

1

50

4.1

13.0

8.9

Complied

QPSK

50

4.6

13.0

8.4

Complied

Spectrum u%:( Spectrum u%:(
Ref Level 30.00 dem  Offset 30,10 dB Ref Level 30.00 dem  Offset 30,10 dB
15ds_aQT 1ms @ RBW 10 MHz ALt 15ds_aQT 1ms @ RBW 10 MHz

0153 Clrw

0153 Clrw

| |
! I
1E-D ] 1E-D
t
1
1E-D! L\ 1E-D!
}
|
I
ICF 1.75 GHz Mean Pwr + 20.00 dB ICF 1.75 GHz Mean Pwr + 20.00 dB
y ion Function Samples: 64000 y ive Distribution Function Samples: 64000
Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% | Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% |
Trace 1 18.54 dBm 23.30 dem 4.75 db 2.17 dB 3.88 dB 4.38 dB 4.52 df Trace 1 19.81 dBm 24.07 dem 4.25 db 2.35 dB 3.62 dB 4.14 dB 4.29 db

LT

)

5949
Date: 19. FEB. 2014 09:53:31

LT

)

5949
Date: 19. FEB. 2014 09:54: 02

QPSK /1 Resource Block (Offset 0)

Spectrum ]

<fl

Att 15 dB__ AQT

Ref Level 30,00 dBm  Offset 30,10 dB
1ms ® RBW 10 MHz

@153 Clrw

ICF 1.75 GHz

Mean Pwr + 20.00 dB

y ion Function samples: 64000
Mean | Peak | crest | 10% | 1% | 01% | 0.01% |
Tracel [ 2064 dem | 25.73cBm | &.10cB 2.20d6 3.80 de. 4,55 8 4.90 b

L I

I

5949
Date: 19. FEB.2014 09:54:43

QPSK / 50 Resource Blocks

QPSK / 1 Resource Block (Offset 50)
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VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Peak to Average Power Ratio (continued)

Results: Top Channel

Modulation

Resource
Block(s)

Resource
Block Offset

(dB)

0.1% PAPR

PAPR Limit
(dB)

Margin
(dB)

Result

16QAM

1

0

55

13.0

7.5

Complied

16QAM

1

50

5.0

13.0

8.0

Complied

16QAM

50

51

13.0

7.9

Complied

Spectrum u%:( Spectrum
Ref Level 30.00 dem  Offset 30,10 dB Ref Level 30.00 dem  Offset 30,10 dB

15ds_aQT 1ms @ RBW 10 MHz ALt 15ds_aQT 1ms @ RBW 10 MHz
@152 Clrw @152 Clrw

| |
| ]
1E0 1E0
|
1E0! 1E0!
|
)
lcF 175Gz Mean Pwr + 20.00 dB lcF 175Gz Mean Pwr + 20.00 dB
Samples: 64000

ion Function

y ion Function Samples: 64000 y
Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% | Mean | Peak | cCrest | 10% | 1% | 04% | 0.01% |
Trace 1 18.35 dBm 23.97 dém 5.62 df 2.78 dB 4.72 dB 5.51 dB 5.62 df Trace 1 19.59 dBm 25.03 dem 5.44 df 2.70 dB 4.12 dB 5.04 dB 5.10 df
— —
) NURRRERED e ) QURRRRRED e
5949 5949
Date: 19. FEB. 2014 09: 50: 22 Date: 19. FEB. 2014 09:51: 11
16QAM / 1 Resource Block (Offset 0) 16QAM / 1 Resource Block (Offset 50)
Spectrum ] u%:(
Ref Level 30.00 dBm  Offset 30,10 de
Att 15 di AQT 1ms @ RBW 10 MHz
[@15a Clrw

1ED: |
|
1E0: |
i
I
I
[CF 1.75 GHz Mean Pwr + 20.00 dB
y ion Function samples: 64000
Mean Peak | Crest | 10% | 1% | 01% | 0.01% |
Tracel [ 2071 dém | 2643cem | 572k 281 dB 4,32 de. 5138 562k
L ] G we
5949
Date: 19. FEB. 2014 09: 51: 48

16QAM / 50 Resource Blocks

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP85949JD01D

VERSION 5.0 ISSUE DATE: 21 MARCH 2014

Transmitter Peak to Average Power Ratio (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
L1028 Spectrum Analyser | Rohde & Schwarz | FSV 30 100854 02 May 2014 12
A1999 | Attenuator Huber + Suhner 6820.17.B 07101 05 Apr 2014 12
A1368 | Directional Coupler Pastern_ack PE2214-10 | None stated Calibrated -
Enterprises before use
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12
M260 Signal Generator Rohde & Schwarz | SMP02 829076/008 | 25 Jun 2014 12

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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TEST REPORT SERIAL NO: UL-RPT-RP85949JD01D

VERSION 5.0 ISSUE DATE: 21 MARCH 2014

5.2.3. Transmitter Occupied Bandwidth
Test Summary:

Test Engineer: Nick Steele Test Dates: 13 February 2014 &
03 March 2014

Test Sample Serial Number: AMWGB84001F12

FCC Reference: Part 2.1049

Test Method Used: As detailed in KDB 971168 Section 4.2

Environmental Conditions:

Temperature (T): 23
Relative Humidity (%): 39
Note(s):

Occupied bandwidth (99% bandwidth) was measured using a test receiver occupied bandwidth function.

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with resource blocks of 1 and 50. For single resource blocks, measurements were performed with the
block starting of blocks 1 and 50.

3. The plots have an incorrect job number.

UL VS LTD Page 27 of 59




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel

[ QPSK

Frequency Resource Resource Resolution Video Occupied
(MHz) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
1715 1 0 3 10 0.281
1715 1 50 3 10 0.321
1715 50 0 300 1000 9.138

Comment A: 10135420
ate:

03.MAR.2014 15:40:58

Comment A: 10135420

ate:

03.MAR. 2014 15:42:42

Marker 1 (11 REN 3 kHz  RF ALt 40 dB ¢ Marker 1 (11] REN 3 kHz  RF ALt 40 dB
Ref Lvl 15.40 dBm  VBM 10 kHz Ref Lvl 14.51 dBn  VBH 10 kHz
40 dém 1.71061122 GHz  SWT 12.5s  Unit dBm 40 B 1.71942866 GHz  SWT 12.5 s  Unit dBm
40 40
30.8 (B Offsgt v1{[T1] 15|-40 dB| g 30.8 pB Offsgt vi|(T1] 1451 dBf e
1.71061122 BHz 1.71942B86 BHz
30 TP UTEETT2PZ7 R 0 TP T EATZEE TR
i (71 -2|.55 dén V] (7] 758 dén
o 1.71045090 GHz 1,.71920846 GHz
T3 711 -4|.55 dBn) V13 §T1] -3.03 dBn|
1.71073145 GHz, 1.71954810 GHz,
10|
g
E
h
-10| - \
-20| / \\\ 1| / \
2 2 WJN‘
MM o
_m M 40 4
ATy AARANSTATIL [ g AR
50 50
-60 -60
Center 1.715 BHz 2 MHz, Span 20 Mz Center 1.715 BHz 2 MHz, Span 20 MHz

QPSK/ 1 Resource Blocks (0 offset)

Marker 1 [T1] ﬁu 300 kHz RF Att 30 dB
Ref Lvl 19.18 dBm  VBM 1 MHz
40 dBm 1.71500000 GHz ~ SWT 12.5 s Unit dBm
404
30.8 pB Offset v1{[T1] 1918 dBm] e
1.71500p00 GHz|
30 TP 513827555 T
1] [T1] 13[.71 dBm)
o 1.7104A092 GH
T MY T4 [T11 13].03 dBn|
1.71959820 GHz|
10| / \
0)
_10) /
L "
~30)
-4g
-50)
-60l

Center 1.715 BGHz

Comment A: 10135420
ate:

3 MHz/

13.FEB.2014 11:12:31

Span 30 Mz

QPSK /50 Resource Blocks

QPSK/ 1 Resource Blocks (50 offset)
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SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel

[ 160AM

Frequency Resource Resource Resolution Video Occupied
(MHz) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
1715 1 0 3 10 0.301
1715 1 50 3 10 0.321
1715 50 0 300 1000 9.259
Marker 1 (1] REW 3 Rz RF AL 40 B Marker 1 (1] RBW 3 Kz RF AL 40 B
@Ref Lvl 14.44 B VBN 10 kHz @Ref Lvl 15.50 dBn  VBW 10 kHz
40 dBn 1.71088116 GHz ~ SHT  12.5s  Unit dBm 40 dBm 1.71942886 GHz  SWT 12.6's  Unit dBm
s e oreshe vi|(71] 14]-44 dBm| e ‘508 e orrshe vi|[T1] 15.51 dBnf e
1.71058|116 GHz 1.71842B86 GHz
0 Uz IU-EUTZORAT KAz e I EATZEDST KA
vrq (71 3]-28 den| VT (711 -7.84 dBn|
2o 1.71046092 GH 1.71920846 BH
V14 71 765 dbn Vi3 ¥t 241 dBn
1.71076|152 GHz 1.71854810 GHz
10}
]
0)
% [T
_1g R
/ \\ . \
T | 7
P TV e - g7 ]
-50 |
-B0l -60l
Center 1.715 GHz 3 MHz, Span 30 MHz Center 1.715 GHz 2 MHz, Span 20 MHz
Comment A: 10135420 Comment A: 10135420
s te: 03.1AR.2014 15:46:15 ate: 03.1MAR.2014 15:44:14
16QAM / 1 Resource Blocks (0 offset) 16QAM / 1 Resource Blocks (50 offset)
Marker 1 (111 RBW 300 K= RF ALt 30 OB
@Ref Lvl 19.60 dBn VBN 1 MHz
40 dBm 1.71500000 GHz SWT 12.5 s Unit dBm
N EE TR vi(ITL] 19).60 dBm| g
1.71500p00 GHz
3 TPH R e
VT [71] 11(.97 dBm)
20| = 1.71040080 GH.
vTq [T1] 11(.45 dBm)
1 2 1.71965832 GHz
10|
U | \
. T
WM,»M -
-30)
40
-50
-60l
Center 1.715 GHz 3 Mz, Span 30 MHz

Comment A: 10135420
ate:

13.FEB.2014 11:56:09

16QAM / 50 Resource Blocks

UL VS LTD
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ QPSK

Frequency Resource Resource Resolution Video Occupied
(MHz) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
1732.5 1 0 3 10 0.281
1732.5 1 50 3 10 0.321
1732.5 50 0 300 1000 9.259
Marker 1 [T1] ﬁu 3 kHz RF Att 40 dB £ Marker 1 [T1] ﬁu 3 kHz RF Att 40 dB
@Ref Lvl 15.05 dBm VBH 10 kHz Ref Lvl 12.38 dBm VBUW 10 kHz
40 dBm 1.726807114 GHz SUT 12.6 & Unit dBm 40 dBm 1.73686878 GHz SWT 12.5 s Unit dBm
KRS Y1711 15/-05 dB| e 30.8 {8 Offset vt 1238 dBnf gy
1.72807|114 GHz| 1.73688878 GHz|
30 T BB TT2P20 KA 0 P T TEATZEYS 7 R
VT [T1] -2.53 dBm| vT] [T1 -10].24 dBm
o0 1.72795090 GHz] 1. 73672846 GHz|
vTg [T1] -5[.34 dBm| V14 1[Tl -41.79 dBm|
1.72823|146 GHz 1.73704810 GHz
10}
U |
12| 2
( |
1 .
: ﬂ \\
-30) < 30 .
IJ \MWWWAK /MA I M
S (T e ek A g E R v ‘
-50) _50
-60l -60
Center 1.7325 GHz 2 MHz, Span 20 MHz Center 1.7325 GHz 2 MHz/ Span 20 MHz
LComment A: 10135420 Comment A: 10135420
ate: 03.MAR. 2014 15:3’_5:15 ate: 03.MAR. 2014 15:37:18
QPSK/ 1 Resource Blocks (0 offset) QPSK/ 1 Resource Blocks (50 offset)
Marker 1 [T1] ﬁu 300 kHz RF Att 30 dB
@Ref Lvl 16.67 dBm VBW 1 MHz
40 dBm 1.73250000 GHz SWT 12.5 s Unit dBm
“ 30.8 fB Offsgt Y171 16|.67 dBm) a
1.73250p00 GHz|
30 Ua O 25851703 T
1] [T1] 10[.95 dBm)
20| 1 4068 GH.
M A~ ML V19 [T11 10[.43 dBm)
o ){w w\i 1.73709B20 GHz|
y
\
V\I\M_\/
,QUM//W w"‘\w'\%
~30)
-4
-50)
-60l
Center 1.7325 GHz 3 MHz/ Span 30 MHz
Comment A: 10135420
ate: 13.FEB.2014 10:23:28
QPSK /50 Resource Blocks
UL VS LTD
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ 160AM

Frequency Resource Resource Resolution Video Occupied
(MHz) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
1732.5 1 0 3 10 0.361
1732.5 1 50 3 10 0.361
1732.5 50 0 300 1000 9.319
Marker 1 (11 REW 3 KMz RF Att 40 db Marker 1 (11 RBW 3 KMz RF ALt 40 db
@Ref Lvl 13.90 dBm  VBH 10 kHz @Ref Lvl 13.00 dBn  VBH 10 kHz
40 dém 1.72807114 BHz  SWT  12.5s  Unit dBm 40 dBm 1.73688878 GHz  SWT 12.5s  Unit dBm
s e oreshe vi|(71] 13)-90° dB| e ‘508 e orrshe vi|[T1] 13.00 dBnf gy
1.72807114 Gz 1.73688878 GHz
0 Uz IHU-72T43P89 KAz e IHU- 72143089 KAz
vT{ (71 -6[.22 dén vT] [Tt -d.91 dén
2 1.72731082 GH L L6740
vIg [T1] -7.87 dBn vIq [T1 -6.31 dBn|
1.72827154 BHz 1.73708018 GHy
10
D |
i Jg
19 lf B m\
-2 2
N , A
WMM J"(»L\ My WW
_4q 5 ) 1 _4q TN \LI‘VW\M
-50 |
Mcemer 1.7325 BHz 2 MHz, Span 20 Mz Mcemer 1.7325 BHz 2 MHz, Span 20 MHz

Comment A: 10135420
ste:

03.MAR.2014 15:34:03

Comment A: 10135420

ate:

03.MAR.2014 15:35:40

16QAM / 1 Resource Blocks (0 offset)

Marker 1 [11] RBW 300 K= RF ALt 30 OB
Ref Lvl 17.22 dBm  VBM 1 MHz
40 dBm 1.73250000 GHz ~ SWT 12.5 s Unit dBm
40,
30.8 {8 Offsgt vi(ITL] 17].22 8B| g
1.73250p00 GHz|
3 TPH T3TEE TTHZ]
] 711 8|.42 dBn|
o 1.72778056 GH
A RS VI3 [T1] 10[.34 dBn|
N\g 1.73709820 GHz|
10| i
q / \
-10)
72Dy.,‘f/ \\w«
-30)
-40)
-50
-60l

Center 1.7325 GHz

Comment A: 10135420
ate:

3 MHz/

13.FEB.2014 10:21:09

Span 30 MHz

16QAM / 50 Resource Blocks

16QAM / 1 Resource Blocks (50 offset)

UL VS LTD
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Top Channel / Q  PSK

Frequency Resource Resource Resolution Video Occupied
(MHz) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
1750 1 0 3 10 0.321
1750 1 50 3 10 0.281
1750 50 0 300 1000 9.138
® Marker 1 [T1] ﬁu 3 kHz RF Att 40 dB Marker 1 [T1] ﬁu 3 kHz RF Att 40 dB
Ref Lvl 12.84 dBm VBH 10 kHz Ref Lvl 15.69 dBm VBUW 10 kHz
40 dBm 1.74553106 GHz SUT 12.6 & Unit dBm 40 dBm 1.75434870 GHz SWT 12.5 s Unit dBm
N TR T v1{[T1] 12]-84 dB| e 30.8 pB Offsgt vi|(T1] 15[.69 dBn gy
1.74553|106 GHz| 1.75434870 GHz|
30 TP TATEATZEPE 7 R 0 OFH U EETT2P27 KAz
VT [T1] -3|.08 dBm| vT] [T1] -9. 15 dBmj
o0 1.74545090 GHz] 1.704260854 GHz|
1 vTg [T1] -91.39 dBn| VTd4T1] -2.53 dBm|
1.74577)154 GHz 1.75454810 GHz
10|
U |
3
!
0 .
// N | J/ \\
-30) 30
_ag | 4 40 L JMMW 4
(e F vy ey IS
-50) _50
-60l -60
2 MHz, Span 20 MHz Center 1.75 GHz 2 MHz/ Span 20 MHz

Center 1.75 BHz

Comment A: 10135420
ate: 03.MAR. 20

14 15:27:52

Comment A: 10135420

ate: 03.MAR.2014 15:29:04

QPSK/ 1 Resource Blocks (0 offset)

Comment A: 10135420

ate: 13.FEB.2014 11:06:30

Marker 1 [T1] ﬁu 300 kHz RF Att 30 dB
Ref Lvl 18.14 dBm  VBM 1 MHz
40 dBm 1.75000000 BHz ~ SWT  12.5s  Unit dBm
40,
30.8 pB Offset v1{[T1] 18] 14 dBm] e
1.75000p00 GHz
30 TP 513827555 T
1] [T1] 12[.94 dBm)
20| 1.74540092 GH
ARV 4 T 11].98 dbn|
1.75459820 BHz
10} / \
y
a .
,QUW/MJ./\AN \W
~30)
-4
-50)
-60l
Center 1.75 GHz 3 MHz, Span 30 Mz

QPSK /50 Resource Blocks

QPSK/ 1 Resource Blocks (50 offset)

Page 32 of 59

UL VS LTD




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Top Channel / 1

6QAM

Frequency Resource Resource Resolution Video Occupied
(MHz) Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
1750 1 0 3 10 0.281
1750 1 50 3 10 0.281
1750 50 0 300 1000 9.259
Marker 1 (1] REW 3 Rz RF AL 40 B Marker 1 (1] RBW 3 Kz RF AL 40 B
@Ref Lvl 14.03 B VBN 10 kHz @Ref Lvl 14.53 dBn  VBW 10 kHz
40 dBn 1.74565130 GHz  SHT  12.5s  Unit dBm 40 dBm 1.75434870 GHz  SWT 12.6's  Unit dBm
40 40
30.8 {8 0ffspt vi|(71] 14.09 dB] e 30.8 p8 Offspt vi|[T1] 1453 B e
1.74565|130 GHz 1.75434870 GHz
0 Uz T-SETT2p27 KAz e T S6TT2027 KAz
vrq (71 -3[.23 dBn VT (711 -3.83 dBn|
20 1,74545090 GH 1. 79426854 GH
1 vIg [T1] _6[.63 dBn Vg T 020 dBnl
1.74573|146 GHz 1.75454810 GHz
10}
fl2
0) f T[T
i
_1g R
o // 2 / \\
= " R
7 i)
[ L‘-‘« I o
ORI o g T TRYTE YTy 40 e] AR
-50 |
-B0l -60l
Center 1.75 GHz 2 MHz, Span 20 MHz Center 1.75 GHz 2 MHz, Span 20 MHz
Comment A: 10135420 Comment A: 10135420
s te: 03.1AR.2014 15:31:44 ate: 03.1AR.2014 15:30:37
16QAM / 1 Resource Blocks (0 offset) 16QAM / 1 Resource Blocks (50 offset)
Marker 1 (111 RBW 300 K= RF ALt 30 OB
@Ref Lvl 18.02 dBn VBN 1 MHz
40 dBm 1.75000000 GHz SWT 12.5 s Unit dBm
N EE TR vi(ITL] 18/.02 4Bm| g
1.75000p00 GHz
3 TPH R e
VT [71] 11(.20 dBm)
20| 1.74540080 GH.
e R VI3 [T1] 10[. 44 dBn|
T[/v 2 1.75465832 GHz
10|
U / \
1 e M,
] N,
72DM/ \‘“\
-30)
40
-50
-60l
Center 1.75 BHz 3 Mz, Span 30 MHz
Fonnent A: 10135420
ate: 13.FEB.2014  11:01:27

16QAM / 50 Resource Blocks
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Transmitter Occupied Bandwidth (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1659 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
M127 Spectrum Analyser | Rohde & Schwarz | FSEB 30 842659/016 | 19 Aug 2014 12
A1999 | Attenuator Huber + Suhner 6820.17.B | 07101 05 Apr 2014 12
A1368 Directional Coupler Pasternack PE2214-10 | None stated Calibrated -
Enterprises before use

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2.4. Transmitter Conducted Spurious Emissions

Test Summary:

Test Engineer:

Nick Steele

Test Date:

30 July 2012

Test Sample Serial Number:

AMWGB84001G12

FCC Reference:

Parts 2.1051 and 27.53(g)

Test Method Used:

As detailed in ANSI TIA-603.C-2004 Section 2.2.13 referencing FCC
Part 2.1051

Frequency Range:

9 kHz to 18 GHz

Environmental Conditions:

Temperature (C):

26

Relative Humidity (%):

32

Note(s):

1. The EUT was set to transmit with with 16QAM modulation applied and 1 resource block with 50 offset, as
this produced the highest power level and was therefore deemed worst case.

2. Pre scans were performed with the EUT transmitting at maximum power on the top channel.

The emission seen on the 1 GHz to 5 GHz plot at approximately 1750 MHz is the EUT carrier.

4. All emissions were >20 dB below the applicable limit or below the level of the noise floor of the measuring

receiver, therefore the highest level of noise floor is recorded in the table below.

Results: 10 MHz Channel Bandwidth / Top Channel

Frequency Peak Emission Limit Margin Result
(MHz) Level (dBm) (dBm) (dB)
6973.948 -38.0 -13.0 25.0 Complied
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Transmitter Conducted Spurious Emissions (continued )

41.2 B o fsét

-50)

- 60,

-70)

Start 9 kHz 14.1 kHz/

Stop 150 kHz

Marker 1 [T1] RBW 1 kHz RF Att 10 dB Marker 1 [T1] RBW 10 kHz RF Att 10 dB
Ref Lvl -64.10 dBm VBW 3 kHz Ref Lvl -57.76 dBm VBW 30 kHz
0 dBm 9. 28256513 kHz swr 10 s Uni t dBm 0 dBm 209. 81963928 kHz swr 10 s Uni t dBm

41.2 B o fsét

-1 -13 dB
50|
- 60}
70|

Start 150 kHz 2.985 MHz/ Stop 30 MHz
ritie 85949 ritie 85949
[Corment A: TRANSM TTER CONDUCTED SPURI QUS EM SSI ONS [Corment A: TRANSM TTER CONDUCTED SPURI QUS EM SSI ONS
[Dat e: 30.JUL. 2012 11:46: 46 [Dat e: 30.JUL. 2012 11:51:14
Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl -46.01 dBm VBW 300 kHz Ref Lvl -42.96 dBm vBwW 3 Mz
0 dBm 951. 40280561 MHz sSwr 10 s Uni t dBi 0 dBm 2.80360721 GHz SWr 10 s Uni t dBm
412 iB o f set 34.2 BOHT;(
-1 -1
Dl -13 dBm Dl -13 dBm
-20 - 20
- 30| - 30|
- 40| 40| 1
1
S A A S R SR P S PR W\/‘)\_\’\'\’J—-—‘/“—'_”\w“—v—/“
L1
-70| - 70
-10 -10
Start 30 Mt 97 Miz/ Stop 1 Gz Start 1 Giz 400 MHz/ Stop 5 Gz
Tt e: 85949 Tt e: 85949
[Comment A TRANSM TTER CONDUCTED SPURI OUS EM SSI ONS [Comment A TRANSM TTER CONDUCTED SPURI OUS EM SSI ONS
Dot e: 30.JUL. 2012 11:49: 32 Dot e: 30.JUL. 2012 11: 53: 06
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Transmitter Conducted Spurious Emissions (continued )

Narker 1 [T1] RBW 1 Mz R AL 10 dB Narker 1 [T1] RBW 1 Mz R AL 0 dB
Ref L -37.95 dBm  VBW 3 Mi Ref Ll -44.52 dBm  VBW 3 Mi
0 dBm 6.97394790 GHz  SWI 10 s ni t dBn 0 dBm 13.82765531 Gz SWK 10 s ni t dBn
37.2 fiB Ofsét 41.1 B o fsét
1 1
—D1 -13 dBi D1 - 13 dBi
1
1
N ~ . WMMNWJ-\M\
- 50 - 50
-60 -60)
- 70| - 70
10 10
Start 5 Gz 500 Miz/ Stop 10 Gz Start 10 Giz 500 Miz/ Stop 15 Gz
ritie 85949 ritie 85949
comment A: TRANSM TTER CONDUCTED SPURI QUS EM SSI ONS comment A TRANSM TTER CONDUCTED SPURI OUS EM SSI ONS
D e 30.JUL. 2012 11: 54: 42 D e: 30.JUL. 2012 11: 56: 16
Marker 1 [T1] RBW 1 Miz  RF ALl 0 dB
Ref Ll -44.60 dBm  VBW 3 Mt
0 dBm 16.59919840 GHz  SWI 10 s Ui t B
42.1 B O f set
-1
D1 -19 dBm
- 20
-30
-40
1
e ]
-70|
10
Start 15 Giz 300 M/ Stop 18 Gz
ritie 85949
Comment A' TRANSM TTER CONDUCTED SPURI QUS EM SSI ONS
Dt e: 30. JUL. 2012 11: 58: 25

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)

L1017 Test Receiver Rohde & Schwarz | ESIB 40 100109 09 Nov 2012 12

A1999 | Attenuator Huber + Suhner 6820.17.B | 07101 04 Apr 2013 12

A1368 Directional Coupler Pasternack PE2214-10 | None stated Calibrated -
Enterprises before use

M199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 07 Jun 2013 12

M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 07 Jun 2013 12

M1021 | Signal Generator Rohde & Schwarz | SMP02 833286/004 | 09 Jan 2013 12

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2.5. Transmitter Conducted Emissions at Band Edges

Test Summary:

Test Engineer:

Nick Steele

Test Date:

03 March 2014

Test Sample Serial Number:

AMWGB84001F12

FCC Reference:

Parts 2.1051 and 27.53(g)

Test Method Used:

As detailed in KDB 971168 D01 Section 6.0 referencing FCC Part

2.1051
Environmental Conditions:
Temperature (T): 24
Relative Humidity (%): 40

Note(s):

1. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with Resource Blocks of 1 and 50. For single Resource Blocks, measurements were performed with the

block starting blocks of 1 for the lower band edge and 50 for the upper band edge.

2. Where a single Resource Block of 1 for the lower Band edge and Resource Block of 50 for the upper
band edge was applied, the Resolution Bandwidth was adjusted to be between 1% and 5% of the
measured occupied bandwidth. The Video Bandwidth was set to three times the Resolution Bandwidth

3. The plots have an incorrect job number.
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Transmitter Conducted Emissions at Band Edges (cont inued)
Results: 10 MHz Channel Bandwidth / Bottom Channel /[ OPSK
Resource Resource oo
Emission L
Frequenc Limit .
q y BIOCk(S) Block Offset Level Mal‘gln (dB) Result
(MHz) (dBm) (dBm)
1710 1 0 -30.0 -13.0 17.0 Complied
1710 50 0 -23.7 -13.0 10.7 Complied
@ Marker 1 [T1] ﬁu 3 kHz RF Att 40 dB @ Marker 1 [T1] ﬁu 100 kHz RF Att 40 dB
Ref Lvl -30.00 dBm VBW 10 kHz Ref Lvl -23.70 dBm VBW 300 kHz
30 dBm 1.71000000 GHz SWT 12.5 s Unit dBm 30 dBm 1.71000000 GHz SWT 12.5 s Unit dBm
* 30.8 {5 Offsgt vi|ITLl -30(.00 dB| e ’ 30.8 pB Offsgt V[Tl -23.70 dB| e
1.71000p00 GHz| 1.71000[000 GHz|
20)
10|
| | AREEE
I ETRRE ’”\ I ETIRE R }’ 1\
=20 \
4 \'\.\ 1 4
/ R
_60f -B0)
F F|
~70l -70
Start 1.7 GHz 2 MHzs Stop 1.72 GHz Start 1.7 GHz 2 MHz/ Stop 1.72 GHz
Comment A: 10135420 Comment A: 10135420
ate: 03.MAR.2014 15:00:34 ate: 03.MAR.2014 15:12:21

QPSK /1 Resource Block (0 Offset)

QPSK /50 Resource Blocks
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Transmitter Conducted Emissions at Band Edges (cont

inued)

Results: 10 MHz Channel Bandwidth / Bottom Channel

[ 160AM

Resource Resource Emission
Frequency BIOCk(S) Block Offset Level Limit Mal‘gin (dB) Result
(MHz) (dBm) (dBm)
1710 1 0 -30.3 -13.0 17.3 Complied
1710 50 0 -23.7 -13.0 10.7 Complied
@ Marker 1 (111 REW S Kz RF AL 40 B ® Marker 1 (111 RBW 100 khz  RF ALt 40 db
Ref Lvl 30.30 dBn VBH 10 KHz Ref Lvl 23.70 oBn VBW 300 kiz
30 den 1.71000000 GHz  SUT  12.5 s  Unit B 30 dBn 1.71000000 GHz  SHT  12.5 s  Unit dBm
N EE T vi (111 -30[.30 dB] g 50 [ orraft vi(iT1] -23,70 B gy
1.71000P00 GHz| 1.71000p00 GHz|
o)
1
| | EEEEN
I TYRRE I s TRRE R I I
J | \
-3q \ MH/“—/
—4)
B T e W
o) -6
F 5
BTy 2 MHz, Stop 1.72 GHz BT 2 MHz, Stop 1.72 GHz
Fonment A: 10135420 Fonment A: 10135420
o te: 03.MAR.2014 14:63:02 ate: 03.MAR.2014 15:05:34

16QAM / 1 Resource Block (0 Offset)

16QAM / 50 Resource Blocks
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Transmitter Conducted Emissions at Band Edges (cont inued)
Results: 10 MHz Channel Bandwidth / Top Channel / Q  PSK
Resource Resource .
Emission L
Frequency BIOCk(S) Block Offset Level Limit Mal‘gin (dB) Result

(MHz) (dBm) (dBm)
1755 1 50 -29.6 -13.0 16.6 Complied
1755 50 0 -23.0 -13.0 10.0 Complied

@Rsf Lvl

30 dBm
30

Marker 1 [T1]

-29.58 dBm
1.75500000 GHz

3 kHz RF Att 40 dB
10 kHz

12.5 s Unit dBm

30.8 @B Offsgt

20}

Yi[[T1] -29/.58 dBn|

1.75500p00 GHz

10}

0

10}

01 -13 dB

-20)

-30)

~40)

-50f

-60)

-7

Center 1.755 GHz

Comment A: 10135420

2 MHz/

ate: 03.MAR.2014 15:23:04

Span 20 MHz

2

Marker 1 [T11

RBH 100 Kz

RF Att 40 dB

>

>

60

-7

ate:

Comment A: 10135420
03.MAR.2014 15:13:48

Ref Lvl -22.36 dBm  VBW 300 KMz
30 dBm 1.75500000 BHz ~ SWT 12.5 s dBm
30.8 pB Offsgt vi{IT1] -22.96 dBm|
1.75500000 GHz
A
ﬂ (JM T
T1 13 B I
» \
N
th
A
Center 1.755 GHz 2 MHz/ Span 20 MHz

QPSK /1 Resource Block (50 Offset)

QPSK /50 Resource Blocks
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Transmitter Conducted Emissions at Band Edges (cont

inued)

Results: 10 MHz Channel Bandwidth / Top Channel / 1

6QAM

Resource Resource Emission
Frequency BIOCk(S) Block Offset Level Limit Mal‘gin (dB) Result
(MHz) (dBm)
(dBm)
1755 1 50 -29.9 -13.0 16.9 Complied
1755 50 0 -21.5 -13.0 8.5 Complied
@ Marker 1 (111 REW S Kz RF AL 40 B ® Marker 1 (111 RBW 100 khz  RF ALt 40 db
Ref Lvl -29.86 dBn VBN 10 KHz Ref Lvl 2148 dBn  VBW 300 KHz
30 dBm 1.75500000 GHz SWT 12.5 s Unit dBm 30 dBm 1.75500000 GHz SWT 12.5 s Unit dBm
N EE T vi (111 -29..66 dBm| e 50 [ orraft vi(iT1] -21[,48 B gy
1.75500p00 GHz 1.75500000 GHz
20|
10}
D ﬂ r W%u\\
I TYRRE I Jnjﬂ 13 B I
| : i
/ ——
-30)
-4 .
] \
-50) A" JOK I ‘\ —
&0 60
F| Fl
wcemer 1.755 GHz 2 MHz/ Span 20 MHz ﬁcemev 1.755 GHz 2 MHz/ Span 20 MHz
:ZTEM ~ é?ﬁifgm 15: 16:48 :ZTZ?M . é§1i§$23u14 15:14:54
16QAM / 1 Resource Block (50 Offset) 16QAM / 50 Resource Blocks
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Transmitter Conducted Emissions at Band Edges (cont inued)
Test Equipment Used:
Asset Instrument Manufacturer Type No. Serial No. ate Cal.
No. Calibration Interval
Due (Months)
M1658 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated | 24 May 2014 12
M127 Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1999 | Attenuator Huber + Suhner 6820.17.B | 07101 05 Apr 2014 12
A1368 | Directional Coupler Eﬁféfgﬂig; PE2214-10 | NONe Stated | bajbrated :
M260 | Signal Generator Rohde & Schwarz | SMP02 829076/008 | 25 Jun 2014 12
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 15 May 2014 12
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 14 May 2014 12

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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SERIAL NO: UL-RPT-RP85949JD01D

ISSUE DATE: 21 MARCH 2014

5.2.6. Transmitter Radiated Spurious Emissions

Test Summary:

Test Engineers: David Doyle & Test Dates: 03 March 2014 &
Nick Steele 12 March 2014
Test Sample Serial Number: AMWGB84001F12

FCC Reference:

Parts 2.1053 & 27.53(g)

Test Method Used:

As detailed in ANSI TIA-603-C-2004 Section 2.2.12. referencing
FCC CFR Part 2.1053

Frequency Range:

30 MHz to 18 GHz

Environmental Conditions:

Temperature (C): 21to 24
Relative Humidity (%): 34 to 39
Note(s):
1. The EUT was set to transmit with 16QAM modulation applied and 1 resource block with 50 offset, as

this was found to be the worst case modulation scheme with regards to emissions after preliminary
investigations and, as this mode emits the highest transmit output power level, it was deemed to be
the worst case.

2. For radiated emissions testing, the customer supplied two OA-LTE-06-01-IPW antennas’, which
were connected to the main and diversity ports. The antenna gain was declared as 2.5 dBi.

The emission seen on the 1 GHz to 3 GHz plot at approximately 1750 MHz is the EUT carrier.

4. No spurious emissions were detected above the measurement system noise floor therefore the
highest peak noise floor reading of the measuring receiver was recorded in the table below.

5. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane
in the centre of the chamber turntable. Maximum emission levels were determined by height
searching the measurement antenna over the range 1 metre to 4 metres.

6. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in
the centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5
metres above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were
performed in a semi-anechoic chamber (Asset Number KO001) at a distance of 3 metres. The EUT
was placed at a height of 80 cm above the reference ground plane in the centre of the chamber
turntable. Maximum emission levels were determined by height searching the measurement
antenna over the range 1 metre to 4 metres.

7. The plots have an incorrect job nhumber.

Results:
Frequency Antenna Emission Limit Margin Result
(MHz) Polarisation Level (dBm) (dB)
(dBm)
2751.503 Vertical -33.3 -13.0 20.3 Complied
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Transmitter Qut of Band Radiated Emissions (continu

ed)

2
15 15
1 1
51 5y
Of Of
- -
1 -1
3008 3008
-1 -1
-2
§ §
3 3
£ .3 £ .3
E E
3 -3 3 -3
-4 -4
-4 -4 950.901804 WHz
51.499 dom
-5 -5
-5 30.000000 MHz -5
60147 dBm
63 -6
-6 -6
7 7
7 7
30M 50M 60M 80M 100M 200M 300M 500M 500 600 700 800 900 1000
Frequency in Hz Frequency in MHz
Mar ker 1 [T1] RBW 1 Mz R ALt 20 OB Marker 1 [T1] RBW 1 Mz  RF Att 30 dB
Ref Lvl ©33.30 dBm  VBW 3 M Ref Lvl -41.17 dBm  VBW 3 M
20 dBm 2.75150301 GHz swr 5 s Uni t dBnr 20 dBm 3.81162325 GHz swr 5 s Uni t dBnr
20.3 @B Off spt
1 1
D1 -13 dBm D1 -13 dBm
.3 . .3
frti Pt
W“"“/”J \mewww .
- 40| - 40| Y,
W e "
T AT IS STV T Ly
- 50| - 50|
-7 -7
o o
Start 1 Gz 200 MHz/ Stop 3 Gz Start 3 Gz 100 MHz/ Stop 4 Gz
Title: 10135420 Title: 10135420
Dat e 3. MAR 2014 07: 21:31 Dat e 3. MAR 2014 07: 24: 46
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Transmitter Qut of Band Radiated Emissions (continu

ed)

Morker 1 [T1] RE AL 30 B Merker 1 [T1] RBW T Mz R ALC 30 B
Ref Lvl Ref Lvl -41.83 dBm VBW 3 Mz
20 dem Uni t der 20 dem 6.99799599 Gz SWI 11.5 ms  Unit e
1
0|
-1
D1 -13 dBm D1 -13 dBm
‘ ; ]
[FUPO R B S Y NI AV o R T - TR
solammnin 1 ugn
-7
-8
Start 4 G Stop 6 G Start 6 G 200 M/ Stop 8 G
ri e e: 10135420 10135420
Dat e 3. MAR. 2014 3. MAR. 2014 07:07: 46
Verker L [T1] REALC 30 dB Verker L [T1] REW 1 Mz RF AL 30 dB
Ref Lvl vl 38,88 dBm  VBW 3 M
20 dBm Uni t dBm 20 dBm 17.93687375 GHz SwWr 30 ns Uni t dBm
1
D1 -13 dBm D1 -13 dBm
1
- 40| e }L
3 1_l'—"/vuu’_'’\J\_u’“—’ bl L L’\w“‘ﬂk_/l"“v'ﬂu
L ——wrt—w
I N SR
-7
"

Start 8 GHz

Title: 10135420

Dat e 3. MAR 2014 07:11:45

Stop 12.75 Gz

Start 12.75 Gz 525 Mz/ Stop 18 GHz

10135420
3. MAR 2014 07:15:16
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Transmitter Radiated Spurious Emissions (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. erial No. Date Cal.
No. Calibration Interval
Due (Months)

KO001 | 5m RSE Chamber | Rainford EMC N/A N/A 26 Nov 2014 12
M1622 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 31 Dec 2014 12
G0543 | Amplifier Sonoma 310N 230801 18 May 2014 3
A1834 | Attenuator Hewlett Packard 8491B 10444 15 Nov 2014 12
A490 Antenna Chase CBL6111A | 1590 18 Apr 2014 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 11 Feb 2015 12
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 14 Nov 2014 12
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 24 May 2014 12
M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 01 Oct 2014 12
A1534 | Pre-Amplifier Hewlett Packard 8449B 3008A00405 | 14 Nov 2014 12
Al1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12
A253 Antenna Flann Microwave 12240-20 128 14 Nov 2014 12
A254 Antenna Flann Microwave 14240-20 139 14 Nov 2014 12
Al1393 | Attenuator Huber & Suhner 6820.17.B 757456 10 May 2014 12
A1975 | High Pass Filter AtlanTecRF AFH-03000 | 090424010 19 Apr 2014 12

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

equipment was within the calibration period on the date of testing.
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5.2.7. Transmitter Radiated Emissions at Band Edges

Test Summary:

Test Engineer:

David Doyle

Test Date:

04 March 2014

Test Sample Serial Number:

AMWGB84001F12

FCC Reference:

Parts 2.1053 & 27.53(g)

Test Method Used:

As detailed in KDB 971168 Section 6.0 referencing FCC Part 2.1053

Environmental Conditions:

Temperature (T):

22

Relative Humidity (%):

33

Note(s):

1. For radiated emissions testing, the customer supplied two OA-LTE-06-01-IPW antennas’, which
were connected to the main and diversity ports. The antenna gain was declared as 2.5 dBi.

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation
schemes, with Resource Blocks of 1 and 50. For single Resource Blocks, measurements were
performed with the block starting blocks of 1 for the lower band edge and 50 for the upper band

edge.

3. In accordance with KDB 971168 Section 6.0, a relaxation of the reference bandwidth has been
applied at the edge of the authorised frequency band. The test receivers channel power function was
used to integrate over the first 100 kHz outside of the frequency band.

4. Resolution bandwidths were set between 1% and 5% of the measured occupied bandwidth.

The plots have an incorrect job number.
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / Bottom Channel [ QPSK
Emission .
Frequency Resource Resource Level Limit Result
(MHz) Block(s) Block Offset (dBm)
(dBm)
1710 1 0 -30.8 -13.0 Complied
1710 50 0 -19.0 -13.0 Complied
@ Marker 1 [T1] EN 3 kHz R-F Att 30 dB @ Marker 1 [T1] R-F Att 30 dB
Ref Lvl -30.78 dBm VBW 10 kHz Ref Lvl -33.94 dBm
30 dBm 1.71000000 GHz SHT 5.6 s unit dBm 30 dBm 1.71000000 GHz unit dBm
oz otk 202 5 orralt -33.94 dBn| gy
1.71000p00 GHz
20 —TH 95 dBn
10j0.00000[000 kHz|
10|
0|
|
o1 -19 o |
| C
-30|
\WL | AR VALY SR ey N WRVY Tl
" )
/ M_LJLJ_\MLJIUUIJ
-50
-60) | Jrr -0 oo
F|
-70 -0
Center 1.71 GHz 2 MHz/ Span 20 MHz Center 1.70995 GHz Span 200 kHz
Fitle: 10135420 Fitle: 10135420
ate: 04.MAR.2014 06:57:10 ate: 04.MAR.2014 08:05:04

QPSK /1 Resource Block (0 Offset)

QPSK / 50 Resource Blocks
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / Bottom Channel /[ 160AM

Emission .
Frequency Resource Resource Level Limit Margin (dB) Result
(MHz) Block(s) Block Offset (dBm) 9
(dBm)
1710 1 0 -31.2 -13.0 18.2 Complied
1710 50 0 -17.8 -13.0 4.8 Complied
Marker 1 [T1] EN 3 kHz R-F Att 30 dB Marker 1 [T1] ﬁw 3 kHz R-F Att 30 dB
@Ref Lv -31.17 dBm VBW 10 kHz @Ref Lv -32.00 dBm VBW 10 kHz
30 dBm 1.71000000 GHz SWT 5.6 s Unit dBm 30 dBm 1.71000000 GHz SWT 56 ms Unit dBm
) 20.2 @B Offsgt 5 0 20.2 @B Offsgt M st -32.00 dBm &
1.71000[00 GHz|
0 0 T AR ~T/-6T d6n|
CH |BW 10j0. 00000000 kHz|
10}
0)
-10| l
D1 -13 dB )\

. \
M| \
/ i

_&0] J &gl
-60) -60) C

1 co

.
77UEenter 1.71 GHz 2 MHz, Span 20 MHz 77“Eenter 1.70895 GHz 20 kHz/ Span 200 kHz
ritle: 10135420 ritle: 10135420
ate: 04 .MAR.2014 06:37:25 ate: 04 MAR.2014 07:52:11
16QAM / 1 Resource Block (0 Offset) 16QAM / 50 Resource Blocks
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / Top Channel / ©Q  PSK
Frequency Resource Resource Emission Limit
Level Margin (dB Result
(MH2) Block(s) | Block Offset (dBm) gin (dB)
(dBm)
1755 1 50 -31.2 -13.0 18.2 Complied
1755 50 0 -19.3 -13.0 6.3 Complied
@ Marker 1 [T1] EN 3 kHz R-F Att 30 dB @ Marker 1 [T1] ﬁw 3 kHz R-F Att 30 dB
Ref Lvl -31.16 dBm VBW 100 kHz Ref Lvl -34.08 dBm VBW 10 kHz
30 dBm 1.75500000 GHz SHT 5.6 s unit dBm 30 dBm 1.75500000 GHz SWT 56 ms unit dBm
) 20.2 @B Offset 5 ° 20.2 @B Offset M st -34].08 dBm &
1.75500000 GHz
20} CH[FIR —T9.3Z dbn|
CH [BW 10j0.00000[000 kHz|
10|
y
- 10}
o1 -19 o |
|
-30) /
-4
M
L \
sob- SR
60 ‘Luq Hl— -5 co ©
; o
-70 -0
Center 1.755 GHz 2 MHz/ Span 20 MHz Center 1.75505 GHz 20 kHz/ Span 200 kHz
Fitle: 10135420 Fitle: 10135420
ate: 04.MAR.2014 06:51:44 ate: 04.MAR.2014 08:00:11
QPSK /1 Resource Block (0 Offset) QPSK /50 Resource Blocks
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / Top Channel/1 60QAM
Emission .
Frequency Resource Resource Limit .
(MH2) Block(s) | Block Offset Level (dBm) Margin (dB) Result
(dBm)
1755 1 50 -31.2 -13.0 18.2 Complied
1755 50 0 -17.7 -13.0 4.7 Complied
@Ref Lvl e [T;AE dBm ﬁ: 13 ::i R-F " e @Ref Lvl e [llié.EIZ dBm ﬁi 1; ::i R-F.AH ne
oz ol : : . 75z 6 oreeht : AGE 3807 o) g
1.75500[000 GHz|
20) CH[FUR T/ 77 dbm|
D 'ﬂ
71D—Di -13 db ]l
N B STV S S PEVAS PN SV VL WP P e N Y
" - 0
ol U Sl \
Lﬁ A oo
;
77DEenter 1.755 GHz 2 MHz, Span 20 MHz 77”Eenter 1.75505 GHz 20 kHz/ Span 200 kHz
Poie: 04 2014 08:47:37 Pio obtan 2014 180143
16QAM / 1 Resource Block (0 Offset) 16QAM / 50 Resource Blocks
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 24 May 2014 | 12
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 14 Nov 2014 | 12
A1534 | Pre-Amplifier Hewlett Packard 8449B 3008A00405 | 14 Nov 2014 | 12
Al1818 | Antenna EMCO 3115 00075692 14 Nov 2014 | 12
M127 | Test Receiver Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 | 12
Al1393 | Attenuator Huber & Suhner 6820.17.B 757456 10 May 2014 | 12

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2.8. Transmitter Frequency Stability (Temperature Varia __tion)

Test Summary:

Test Engineer: Nick Steele Test Date: 26 July 2012
Test Sample Serial Number: AMWGB84001G12

FCC Reference: Parts 2.1055 & 27.54

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.2 referencing

FCC CFR Part 2.1055

Environmental Conditions:

Temperature (T): 25
Relative Humidity (%): 33
Note(s):

1. Temperature was monitored throughout the test with a calibrated digital thermometer.

2. Frequency error was measured using a calibrated Anristu MT8820C Radio Communications Analyser.
The EUT was connected by suitable RF cables to the MT8820C. A bi-directional communications link
was established between the EUT and MT8820C. The frequency meter value was recorded.

3. The transmit frequency was monitored and stayed within the frequency limits for LTE Band 4 — 1710

MHz to 1755 MHz

UL VS LTD
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Results: Bottom Channel

Temperature
(°C)

Time after Start-up

0 minutes
(MHz)

1 minute
(MHz)

2 minutes
(MHz)

3 minutes
(MHz)

4 minutes
(MHz)

5 minutes
(MHz)

-30

1715.000015

1715.000011

1715.000008

1715.000006

1715.000005

1715.000006

-20

1714.999998

1715.000018

1715.000014

1715.000015

1715.000008

1715.000010

-10

1714.999994

1715.000016

1715.000017

1715.000021

1715.000013

1715.000006

0

1715.000020

1715.000014

1715.000012

1715.000006

1715.000001

1714.999994

10

1714.999997

1714.999999

1715.000006

1715.000009

1715.000010

1715.000007

20

1714.999998

1715.000011

1715.000010

1715.000008

1715.000008

1715.000011

30

1714.999990

1715.000001

1715.000007

1715.000012

1715.000005

1714.999998

40

1714.999991

1715.000001

1715.000007

1715.000015

1715.000012

1715.000009

50

1714.999989

1715.000018

1715.000014

1715.000013

1715.000009

1715.000006

Temperature
(°C)

Time after Start-up

6 minutes
(MHz)

7 minutes
(MHz)

8 minutes
(MHz)

9 minutes
(MHz)

10 minutes
(MHz)

-30

1715.000003

1715.000003

1715.000002

1715.000000

1715.000001

-20

1714.999998

1714.999999

1714.999997

1715.000000

1714.999999

-10

1715.000013

1715.000007

1715.000004

1715.000006

1715.000003

0

1714.999998

1715.000002

1715.000000

1714.999999

1715.000000

10

1715.000006

1715.000004

1715.000002

1715.000001

1715.000001

20

1715.000000

1714.999997

1714.999998

1715.000002

1715.000001

30

1715.000003

1714.999998

1715.000001

1715.000000

1715.000000

40

1715.000003

1714.999999

1715.000000

1715.000001

1715.000000

50

1715.000008

1715.000004

1715.000000

1715.000002

1715.000000

Freguency closest to Lower Band Edge Limit Margin Result
Lower Band Edge (MHz) (MHz) (MHz)
1714.999989 1710.0 4.999989 Complied
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Results: Top Channel

Temperature Time after Start-up
(°C) 0 minutes 1 minute 2 minutes 3 minutes 4 minutes 5 minutes
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
-30 1749.999995 | 1749.999987 | 1749.999991 | 1749.999997 | 1749.999998 | 1750.500005
-20 1749.999989 | 1749.999996 | 1750.000000 | 1750.500007 | 1750.500009 | 1750.500006
-10 1749.999983 | 1749.999989 | 1750.500012 | 1750.500011 | 1750.500015 | 1750.500016
0 1749.999998 | 1750.500013 | 1750.500010 | 1750.500008 | 1750.500012 | 1750.500006
10 1750.500014 | 1750.500016 | 1750.500016 | 1750.500012 | 1750.500007 | 1750.500009
20 1750.500010 | 1750.500014 | 1750.500011 | 1750.500007 | 1750.500005 | 1749.999998
30 1749.999989 | 1749.999993 | 1750.500005 | 1750.500008 | 1750.500015 | 1750.500010
40 1749.999995 | 1749.999998 | 1750.500007 | 1750.500012 | 1750.500010 | 1750.500007
50 1749.999987 | 1749.999998 | 1749.999994 | 1750.000006 | 1750.000009 | 1750.000009
Temperature Time after Start-up
(°C) 6 minutes 7 minutes 8 minutes 9 minutes 10 minutes
(MHz) (MHz) (MHz) (MHz) (MHz)
-30 1750.500003 1750.500002 1750.999999 1750.500001 1750.500000
-20 1750.500002 1750.500000 1750.500001 1750.500000 1749.999998
-10 1750.500005 1750.500005 1750.500003 1749.999997 1749.999999
0 1750.500002 1749.999998 1749.999999 1750.500000 1750.500000
10 1750.500007 1750.500005 1750.500002 1750.500000 1750.499998
20 1749.999994 1749.999987 1749.999994 1749.999998 1749.999999
30 1750.500008 1749.999996 1749.999999 1750.500001 1750.000000
40 1750.500004 1750.500001 1750.500000 1750.500001 1750.000001
50 1750.000005 1750.000004 1750.000002 1750.000002 1750.000001

Frequency closest to Upper Band Edge Limit Margin Result
Upper Band Edge(MHz) (MHz) (MHz)
1750.500016 1755.0 4.499984 Complied
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Test Equipment Used:

Asset Instrument Manufacturer  Type No. erial No. ate Cal.
No. Calibration Interval
Due (Months)

Environmental MTH- Calibrated

E013 Chamber Sanyo 4200PR None Stated before use )

L1068 LTE Test Set Anritsu MT8820A 6201127386 15 May 2013 12

M1068 | Thermometer Iso-Tech RS55 93102884 08 Mar 2013 12

M1229 | Digital Multimeter | Fluke 179 87640015 18 Jun 2013 12

S0537 | DC Power Supply | TTI EL302D 249928 ga“brated 12

efore use

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2.9. Transmitter Frequency Stability (Voltage Variation )

Test Summary:

Test Engineer: Nick Steele Test Date: 26 July 2012
Test Sample Serial Number: AMWGB84001G12

FCC Reference: Parts 2.1055 & 27.54

Test Method Used: As detailed in ANSI TIA-603-C-2004 Section 2.2.2 referencing

FCC CFR Part 2.1055

Environmental Conditions:

Temperature (T): 25
Relative Humidity (%): 33
Note(s):

1. Voltage was monitored throughout the test with a calibrated digital voltmeter.

2. Frequency error was measured using a calibrated Anristu MT8820C Radio Communications Analyser.
The EUT was connected by suitable RF cables to the MT8820C. A bi-directional communications link
was established between the EUT and MT8820C. The frequency meter value was recorded.

3. The transmit frequency was monitored and stayed within the frequency limits for LTE Band 4 — 1710
MHz to 1755 MHz.

Results: Bottom Channel

Supply Voltage Measured Lower Band Edge Margin Result
(VDC) Frequency Limit (MHz) (MHz)
(MHz)
3.0 1715.000006 1710.0 5.000006 Complied
3.6 1715.000005 1710.0 5.000005 Complied

Results: Top Channel

Supply Voltage Measured Upper Band Edge Margin Result
(vDC) Frequency Limit (MHz) (MHz)
(MHz)
3.0 1750.500009 1755.0 4.499991 Complied
3.6 1750.500006 1755.0 4.499994 Complied

Test Equipment Used:

Asset Instrument Manufacturer  Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

L1068 LTE Test Set Anritsu MT8820A 6201127386 15 May 2013 12

M1229 | Digital Multimeter | Fluke 179 87640015 18 Jun 2013 12

S0537 | DC Power Supply | TTI EL302D 249928 Calibrated 12
before use

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of the
uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calcula.ted
Level (%) Uncertainty
Conducted Output Power 1710 to 1755 MHz 95% +1.13 dB
Occupied Bandwidth 1710 to 1755 MHz 95% +3.92 %
Conducted Spurious Emissions 9 kHz to 18 GHz 95% 12.64 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 18 GHz 95% +2.94 dB
Frequency Stability 1710 to 1755 MHz 95% +0.92 ppm

The methods used to calculate the above uncertainties are in line with those recommended within the various
measurement specifications. Where measurement specifications do not include guidelines for the evaluation
of measurement uncertainty the published guidance of the appropriate accreditation body is followed.
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7. Report Revision History

Version Revision Details

Number Page No(s) | Clause Details

1.0 - - Initial Version

2.0 8 3.4 Remove Antenna Type

2.0 8&10 3.4 & 4.2 | Update Antenna Gain from 0 dBi to 6.6 dBi

2.0 26 to 32 5.25 Update Antenna Gain from 0 dBi to 6.6 dBi and recalculate EIRP —
change EIRP limit from 44.8 dBm to 30 dBm

3.0 76 - Corrected calibration date of L1067 in test equipment list

4.0 8,10,26to | 3.4,4.2 & | Update Antenna Gain detail and recalculate EIRP

32 5.2.5

5.0 - - Updated to UL VS LTD format
Receiver tests removed as now covered in UL-RPT-
RP10135420JD02A
Output power, PAPR and Occupied bandwidth tests repeated using
KDB 971168
Conducted Band edge repeated
Radiated Spurious Emissions repeated
Radiated Emissions at Band edge repeated
MUs for output power and radiated spurious emissions updated
Part 27.53 references updated
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