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20M — QPSK — Low

15.0- Analyzer Settings 0o Analyzer Settings
10.0-] Aglent Technologies, E44464 5.0 Agilent Technologies, E44464
CF: 1930,000 MHz CF: 1928,500 MHz
5.0 AN: 2,000 MHz 100 SPAN; 1,000 MHz
o.0d RB: 200 kHz 504 RB: 200 kiz
- WE: 620 Ktz - VB: 620 ke
o 50- Detector: RMS o -20.0- Detector: RMS
3 Attn: 2008 g Attn: 20 DB
£ -10.0- RL Offset: £ -75.0- RL Offset: 40.7 DB
g o Sweep Time: 1.1ms E 0ol Sweep Time: 1.1ms
£ .50 gpecinedl L £ 00 W Ref Lvl: 50,7 DBM
20.0- RMS: 100 5.0 RMS: 100
-25.0- 1 Cormments ~40.0- Comments
30,0~ | -45.0-| Power over span: -25,23dBm
1
3.0, ! 1 ! 50,0~ ! ! ! ! |
1923.0 19235 1930.0 1930.5 1928.0 19262 1925.4 19286 19285 1929.0
Frequency (MHz) Frequency (MHz)
Cursor 1 12e.gssz 1981 CloH & Delta Freq. 1.040 Cursorl 19260043 -27.55 || & Delta Freq. 992 kHe
Cusarz 1mmn.gmse 1.9 @l Ed | pats Amplitude 3300 Cusorz  19zemgs6  53.55 9= B | pelts Amplitude 2500
0.0- Analyzer Settings
5.0 Aglent Technologies, E44464
CF: 1976.500 MHz
-10.0- : 3.000 MHz
RB: 1.000 MHz
1507 VB 3,000 MHz
5 -20.0- Detector: RMS
3 Attn: 2008
£ 5.0~ RL Offsst: 40.7 0B
g o Sweep Time: 1.1ms
<0 Ref Lvl: 50.7 DBM
35.0- RMS: 100
-40.0- Comments
45.0-
50.0- | | ' | | '
19250 19255 19260 19265 19270 19275 19280
Frequency (MHz)
cursor 1| 1527.6121 2130 el @l
0.0000 oo Bl |E
20M — QPSK — High
15.0- Analyzer Settings 0o Analyzer Settings
10.0-] Aglent Technologies, E44464 5.0 Agilent Technologies, E44464
CF: 1995.000 MHz CF: 1995500 MHz
5.0- SPAN: 2,000 MHz 100 SPAN; 1,000 MHz
o RB: 200 kHz 504 RE: 200 kHz
- WE: 620 Ktz - VB: 620 ke
5 50 Detector: RMS o -20.0- Detector: RMS
3 Attn: 2008 g Attn: 20 DB
£ -10.0- RL Offsst: 40.7 0B £ -75.0 RL Offset: 40.7 DB
g o Sweep Time: 1.1ms E 0ol Sweep Time: 1.1ms
<150 Ref Lvl: 50.7 DBM <300 Ref Lvl: 50.7 DBM
20.0- RMS: 100 5.0 RMS: 100
-25.0- Comments -0 Comments
30.0- -45.0- Power over span: -25, 36dEm
3.0~ ! ! ! 50.0- ! ! ! !
19340 19345 1935.0 19355 1996.0 1936.2 19%6.4 1986 6 19965
Frequency (MHz) Frequency (MHz)
cursor 1 1as4.0068 13,97 |- & Delta Freq. 998 kHz Cursorl 19960035 -27.55 || & Delta Freq. 990 kHe
Cusorz 1995005 1950 Rl-HE] [pets Amplitude  33.48 Cusorz 19969940 53.59 =& | petts amplitude 2500
0.0 Analyzer Settings
5.0 Agilent Technologies, E44464
CF: 1908,500 MHz
-10.0- 000 MHz
_ RE: 1.000 MHz
-1s.0 ¥B: 3.000 MHz
o -20.0- Detector: RMS
3 Attn: 2008
£ 25.0- RL Offset: 40.7 DB
5 00 Sweep Time: 1.1ms
- Ref Lyl: 50.7 DEM
35.0- RMS: 100
-40.0- Comments
45.0-
-SD'D7I I I 1 I 1 1
19970 19975 19980 19985 1099.0 19995 20000
Frequency (MHz)
Cursor 1 1997.1890

19z =
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NTS

Page 51




NTS Plano - EMC Department

NTS Test Report No. PR033647 Rev. 1
Report Date: Feb 10, 2015

20M — 16QAM — Low

Analyzer Settings 0o Analyzer Settings
10.0- Agient Technologies, E4446 5.0 Agilerit Technologies, E44464
CF: 1930.000 MHz CF: 1928.500 MHz
5.0- AN: 2,000 MHz 100 SPAN; 1,000 MHz
o0- RE: 200 kHz 15,04 RE: 200 kHz
- WB: 620 kz - YB: 620 ke
& 5.0- Detector: RMS & -20.0-] Detector: RMS
3 Attn: 20 D8 3 Attn: 20 DB
£ -10.0- AL Offset: £ -25.0 RL Offset: 40.7 DB
E ol Swieep Time: 1.1ms E o Sweep Time: 1. Ims
<-is0 Ref Ll: 50,7 DBM <o W Ref Lyl: 50,7 DB
20.0-] RMS: 100 5.0 RPMS: 100
-25.0- ! Comments -0 Comments
-30.0-, t -45.0- Power over span: -25.32dBm
i
e ! | ! 500+ ! ! ! ! |
1929.0 1929.5 1930.0 1930.5 1928.0 1928.2 1928.4 1928.5 1978.8 1829.0
Frequency (MHz) Frequency (MHz)
Cursor 1 1529.9950 -18.60 bl & Delta Freq. 1,001 Cursorl 19260045 -27.36 || & Delta Freq. 993 kHe
Cusorz 1omouse 1450 )BT |pers ampitude 33,10 cuswrz 19zsoers 5336 l-HB | peita ampiitude 2600
0.0- Analyzer Settings
50— Agient Technologies, E4446
CF: 1926.500 MHz
-10.0- : 3.000 MHz
RE: 1,000 MHz
1507 VB 3,000 MHz
o 20,0 Detector: RMS
3 Attn: 20 D8
£ -25.0- AL Offset: 40.7 DB
E ool Swieep Time: 1.1ms
<0 Ref Lvl: 50.7 DBM
-35.0- RMS: 100
-40.0-| Carnrments
-45.0-|
50.0- | | ' | | '
19250  1925.5 19260 19265  1927.0 19275 1928.0
Frequency (MHz)
Cursor 1| 1927.6676 |-22.46 |l @l
0.0000 oo Bl |E
20M — 16QAM — High
15.0- Analyzer Settings 0o Analyzer Settings
10.0- Agient Technologies, E4446 5.0 Agilertt Technologies, E44464
CF: 1995.000 MHz CF: 1996.500 MHz
5.0- SPAN: 2,000 MHz 100 SPAN; 1,000 MHz
o0- RE: 200 kHz 15,04 RE: 200 kHz
- WB: 620 kz - YB: 620 ke
& 5.0-] Detector: RMS & -20.0-] Detector: RMS
3 Attn: 20 D8 3 Attn: 20 DB
£ -10.0- AL Offset: 40.7 DB £ -25.0 RL Offset: 40.7 DB
E o) Swieep Time: 1.1ms E o Sweep Time: 1. Ims
e Ref Lyl 50.7 DEM e MWWMWN AR
20,0+ RMS: 100 5.0 RPMS: 100
-25.0- Comments -0 Comments
-30.0-] -45.0- Power over span: -25,05dBm
3504 ' | | -50.0- ' ' ' |
1994.0 1994.5 1995.0 1995.5 1996.0 1996.2 1996.4 1996.5 1996.6
Frequency (MHz) Frequency (MHz)
cursor 1 1340015 12,89 Cl-H & Delta Freq. 1.004 Cursorl 19360040 -25.97 || & Delta Freq. 992 kHe
Cursorz  1995.0052 19,23 i‘i—l@l Delta Amplitude 3212 Cusorz 19969956 51,97 9= & | petts Amplitude 25,00
0.0 Analyzer Settings
5.0 Agilent Technologies, E44464
CF: 199%.500 MHz
-10.0- 000 MHz
_ RE: 1,000 MHz
-1s.0 ¥B: 3.000 MHz
o -20.0- Detector: RMS
3 Aktn: 20 DB
£ -25.0- AL Offset: 40.7 DB
§ a0n- Sweep Time: 1.1ms
- Ref Lyl: 50.7 DEM
-35.0-| RMS: 100
-40.0- Comments
-45.0-
-SD'D7I I I 1 I 1 1
1997.0  1997.5  199E0 19985 19990 19995 2000.0
Frequency (MHz)
Cursor 1 1997.1736

o178 = &

0.0000 000 Ml |6
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20M — 64QAM — Low

15.0- Analyzer Settings 0o Analyzer Settings
10.0-] Aglent Technologies, E44464 5.0 Agilent Technologies, E44464
CF: 1930,000 MHz CF: 1928,500 MHz
5.0 AN: 2,000 MHz 100 SPAN; 1,000 MHz
o.0d RB: 200 kHz 504 RB: 200 kiz
- WE: 620 Ktz - VB: 620 ke
o 50- Detector: RMS o -20.0- Detector: RMS
3 Attn: 2008 g Attn: 20 DB
£ -10.0- RL Offset: £ -75.0- RL Offset: 40.7 DB
g o Sweep Time: 1.1ms E 0ol Sweep Time: 1.1ms
<150 Ref Lvl: 50.7 DBM <300 Ref Lvl: 50.7 DBM
20.0- RMS: 100 5.0 RMS: 100
-25.0- i Comments -0 Comments
30.0- E -45.0- Power over span: 25, 17dEm
1
350 | | | -50.0- | | | |
1923.0 19235 1930.0 1930.5 1928.0 19262 1925.4 19286 19285
Frequency (MHz) Frequency (MHz)
cursor 1 1az0.0001 -19.36 Cl-H & Delta Freq. 985 kHz Cursorl 19260038 -27.85 4|t & Delta Freq. 994 kHe
Cusarz 1mm.gses 1257 loHEd | pets Ampltude 3224 Cusorz  19zeogre  53.85 9=l B7 | pelts Amplitude 2500
0.0- Analyzer Settings
5.0 Aglent Technologies, E44464
CF: 1976.500 MHz
-10.0- : 3.000 MHz
RB: 1.000 MHz
1507 VB 3,000 MHz
5 -20.0- Detector: RMS
3 Attn: 2008
| 3 MMW S T -
g o Sweep Time: 1.1ms
<0 Ref Lvl: 50.7 DBM
35.0- RMS: 100
-40.0- Comments
45.0-
50.0- | | ' | | '
19250 19255 19260 19265 19270 19275 19280
Frequency (MHz)
Cursor 1| 1927.5473 2184 |5l Bl
0.0000 oo Bl |E
20M — 64QAM - High
15.0- Analyzer Settings 0o Analyzer Settings
10.0-] Aglent Technologies, E44464 5.0 Agilent Technologies, E44464
CF: 1995.000 MHz CF: 1995500 MHz
5.0- SPAN: 2,000 MHz 100 SPAN; 1,000 MHz
o RB: 200 kHz 50 RE: 200 kHz
- WE: 620 Ktz - VB: 620 ke
o 50- Detector: RMS o -20.0- Detector: RMS
3 Attn: 2008 g Attn: 20 DB
£ -10.0-] RL Offsst: 40.7 0B £ -75.0 RL Offset: 40.7 DB
g o Sweep Time: 1.1ms E 0ol Sweep Time: 1.1ms
< -15.0 Ref Lyl: 50.7 DEM <300 MMMM‘ Ref Lvl: 50.7 DBM
20.0- RMS: 100 5.0 RMS: 100
-25.0-) Comments -0 Comments
30.0- -45.0- Power over span: -25. 26dEm
3.0~ ! ! ! 50,0~ ! ! ! !
19340 19345 1935.0 19355 1996.0 1936.2 19%6.4 1986 6 19965
Frequency (MHz) Frequency (MHz)
cursor 1 1940000 13,90 |- & Delta Freq. 1.01a Cursorl  1996.0028 -27.94 || & Delta Freq. 991 kHe
Cursorz  1995.0177 19,83 i‘i—l@l Delta Amplitude 3373 Cusorz 19969940 53,94 94— &7 | petts Amplitude 2500

0.0 Analyzer Settings
5.0 Agilent Technologies, E44464
CF: 1995.500 MHz
-10.0-| 000 MHz
RE: 1.000 MHz
15,07 VB! 3,000 MHz
o -20.0- Detector: RMS
3 Attn: 20 DB
£ -25.0- AL Offset: 40.7 DB
£ oo Sweep Time: 1.1ms
T o Ref Lvl: 50.7 DEM
-35.0-| RMS: 100
-40.0- Comments
-45.0-
'SD'D7I I I I I I I
1997.0 1997.5 1993.0 1998.5 1999.0 19995 z000.0
Frequency (MHz)
Cursor 1 1997,0582

2.5z |- B Tt ";
0,0000 000 Ml |6 N l’qu
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Transmitter Antenna Port Conducted Spurious Emissions

Tests performed at Port D on center channel for all modulations and bandwidth modes. Due to
2x2 MIMO operation, limit is -16.02dBm (-13dBm — 10*log(2)) per FCC KDB 662911D01
v02r01. TILE6 measurement software was used during testing. Except for the fundamental, all
the readings were at noise floor.

Measurements taken with the following settings:

Frequency Range RBW VBW Number of Divided into | Detector Sweep Max hold
data points Time over
9kHz-150kHz 1kHz 3kHz 8000 1 segment Peak Auto 50 sweeps
150kHz-1.5MHz 100kHz | 300kHz | 8000 1 segment Peak Auto 50 sweeps
1.5MHz-20GHz IMHz 3MHz 8000 10 segments Peak Auto 50 sweeps

Corresponding plots are included on the following pages.
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5M — QPSK

National Technical Systems, Plano TX TE . 5M . QPSK

Antenna Port Conducted Spurious Emissions Transmitting at 1962.5MHz on Port D
— Scan 9kHz-20GHz

== Limit

40.0T

30,01

20.01

10.0

0+

-10.01

Limit Level (dBm)

-20.0T
-30.0¢
-40.0

-50.0 1

-60.0 t 1 t t t t t t t {
10.0K 2.0G 4.0G 6.0G 8.0G 10.0G 12.0G 14.0G 16.0G 18.0G 20.06
Frequency (Hz)

Operator: Yunus Faziloglu

10:15:21 AM, Thursday, December 11, 2014 EUT: FWFA

5M — 16QAM

National Technical Systems, Plano TX LTE - 5M - 16QAN

Antenna Port Conducted Spurious Emissions Transmitting at 1962.5MHz on Port D
— Scan 9kHz-20GHz

== Limit

40.0T

3001

20.01

10.0

o
1

-10.0+

Limit Level (dBm)

-20.01

-30.0¢

-40.0

-50.0 1

-60.0 t 1 t t t t t t t {
10.0K 2.0G 4.0G 6.0G 8.0G 10.0G 12.0G 14.0G 16.0G 18.0G 20.06
Frequency (Hz)

Operator: Yunus Faziloglu

10:20:26 AM, Thursday, December 11, 2014 EUT: FWFA
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5M — 64QAM

== Limit

— Scan

40.0T

30,01

20.01

10.0

0+

-10.01

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHzZ

LTE - 5M - 64QAM

Transmitting at 1962.5MHz on Port D

Limit Level (dBm)

-20.0T
-30.0¢+
-40.0

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

10:25:57 AM, Thursday, December 11, 2014

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06

10M — QPSK

== Limit

— Scan

40.0T

3001

20.01

10.0

0+

-10.0+

Limit Level (dBm)

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHz

LTE - 10M - QPSK

Transmitting at 1962.5MHz on Port D

-20.01
-30.0¢
-40.0

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

09:51:40 AM, Thursday, December 11, 2014

4.0G

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06
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10M - 16QAM

== Limit

— Scan

40.0T

30,01

20.01

10.0

0+

-10.01

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHzZ

LTE - 10M - 16QAM

Transmitting at 1962.5MHz on Port D

Limit Level (dBm)

-20.0T
-30.0¢

10 I

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

09:39:59 AM, Thursday, December 11, 2014

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06

10M - 64QAM

== Limit

— Scan

40.0T

3001

20.01

10.0

o
1

-10.0+

Limit Level (dBm)

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHz

LTE - 10M - 64QAM

Transmitting at 1962.5MHz on Port D

-20.01

-30.0¢

=40.01

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

09:56:36 AM, Thursday, December 11, 2014

4.0G

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06
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15M — QPSK

== Limit

— Scan

40.0T

30,01

20.01

10.0

0+

-10.01

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHzZ

LTE - 15M - QPSK

Transmitting at 1962.5MHz on Port D

Limit Level (dBm)

-20.0T

-30.0¢

'40.0m

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

10:40:30 AM, Thursday, December 11, 2014

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06

I15M - 16QAM

== Limit

— Scan

40.0T

3001

20.01

10.0

0+

-10.0+

Limit Level (dBm)

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHz

LTE - 15M - 16QAM

Transmitting at 1962.5MHz on Port D

-20.01
-30.0¢
-40.0

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

10:45:01 AM, Thursday, December 11, 2014

4.0G

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06
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15M - 64QAM

== Limit

— Scan

40.0T

30,01

20.01

10.0

-10.01

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHzZ

LTE - 15M - 64QAM

Transmitting at 1962.5MHz on Port D

Limit Level (dBm)

-20.0T

-30.0¢

-40.0

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

10:50:38 AM, Thursday, December 11, 2014

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06

20M - QPSK

== Limit

— Scan

40.0T

3001

20.01

10.0

o
1

-10.0+

Limit Level (dBm)

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHz

LTE - 20M - QPSK

Transmitting at 1962.5MHz on Port D

-20.01

-30.0¢

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

11:07:23 AM, Thursday, December 11, 2014

4.0G

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06
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20M - 16QAM

== Limit

— Scan

40.0T

30,01

20.01

10.0

-10.01

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHzZ

LTE - 20M - 16QAM

Transmitting at 1962.5MHz on Port D

Limit Level (dBm)

-20.0T

-30.0¢

-40.0

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

11:12:19 AM, Thursday, December 11, 2014

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06

20M - 64QAM

== Limit

— Scan

40.0T

3001

20.01

10.0

o
1

-10.0+

Limit Level (dBm)

National Technical Systems, Plano TX

Antenna Port Conducted Spurious Emissions
9kHz-20GHz

LTE - 20M - 64QAM

Transmitting at 1962.5MHz on Port D

-20.01

-30.0¢

-50.0 1

-60.0 f

10.0K 2.0G

Operator: Yunus Faziloglu

11:17:07 AM, Thursday, December 11, 2014

4.0G

6.0G 8.0G 10.06 12.06
Frequency (Hz)

14.06 16.06

EUT: FWFA

18.0G

20.06
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Transmitter Radiated Spurious Emissions

Prescans have been performed in the 30MHz — 20GHz frequency range when the unit was in
15MHz QPSK mode while transmitting on its center channel at 1962.5MHz. Antenna port
conducted spurious emissions results for all modulations and channel bandwidth modes
produced similar results around instrumentation noise floor. 15MHz QPSK mode produced the
highest spikes in bandedge tests and therefore was selected for radiated spurious emissions test.
Final maximized peak radiated emissions were measured at the center channel in this mode.

During testing both antenna ports of the base station were terminated with 50ohm termination

blocks. Unit was operating in its 2x2 MIMO configuration at full power.

Corrected
Raw Field
Reading Antenna | Cable | Strength at | Limit at
Frequency | Polarity | at3m Amplifier | Factor Loss 3m 3m Margin
(MHz) (H/V) (dBuV) Gain (dB) | (dB/m) | (dB) (dBuV/m) (dBuv/m) | (dB)
59.5 H 82.3 -38.95 7.56 0.43 51.34 82.2 -30.86
59.5 v 85.5 -38.95 7.56 0.43 54.54 82.2 -27.66
425.5 H 58.6 -38.33 17.1 1.29 38.66 82.2 -43.54
425.5 v 56.3 -38.33 17.1 1.29 36.36 82.2 -45.84
3925.0 H 64.2 -47.02 32.73 2.86 52.77 82.2 -29.43
3925.0 v 63.3 -47.02 32.73 2.86 51.87 82.2 -30.33

Corrected Field Strength = Raw Reading + Amplifier Gain + Antenna Factor + Cable Loss
Negative margin indicates a passing result.
Detector: Peak, RBW=1MHz, VBW=3MHz, Max-hold

In the 30M-1GHz range emissions recorded were from the unintentional circuitry of the EUT.
Harmonics of the fundamental, except for the ond harmonic, were below the instrumentation
noise floor. All other spurious emissions were below the instrumentation noise floor as well.

Highest noise floor of the measurement instrumentation was more than 20dB below the
82.2dBuV/m at 3m limit (equivalent to —13dBm EIRP).

Since all maximized readings were more than 20dB below the 82.2dBuV/m at 3m limit

(equivalent to -13dBm EIRP), substitution measurements were not performed.

TILE software was used for all prescans and plots included on the following pages.
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30MHz — 1GHz Peak Prescan at 3m — H

- QP Limit National Technical Systems, Plano TX
Radiated Spurious Emissions (Peak)

— Data Horizontal Pre-Scan 30M-1GHz at 3 meters

70071

60.01

o
o
¥

(dBuV/m)
2% %
o (=

Limit
S
o

-
ot
(=]

0 t f f t ——t—rt ¥ t f t t t +—t
30.0M 100.0M 1.0G

Frequency (Hz)

Operator: Yunus Faziloglu
09:47:57 AM, Friday, December 12, 2014 EUT: FWFA

30MHz — 1GHz Peak Prescan at 3m -V

- QP Limit National Technical Systems, Plano TX
Radiated Spurious Emissions (Peak)

— Data Vertical Pre-Scan 30M-1GHz at 3 meters

70.0T1

60.01

[
=
o

uV/m)
8
o

Limit (dB
s 8
o o

=
=
(=]

0 t f t + ——t—rt y t ; t + t —t
30.0M 100.0M 1.0G

Frequency (Hz)

Operator: Yunus Faziloglu
09:47:58 AM, Friday, December 12, 2014 EUT: FWFA
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1GHz — 18GHz Peak Prescan at 3m — H

- QP Limit National Technical Systems, Plano TX
Radiated Spurious Emissions (Peak)

— Data Horizontal Pre-Scan 1-18GHz at 3 meters

80.01

70.01

3
=
o

uV/m)
3
o

(dB
8
o

Limit

{

N
o
(=]

10.0 t f t f t f ——t——
1.0G 10.0G 18.0G

Frequency (Hz)

Operator: Yunus Faziloglu
11:26:53 AM, Friday, December 12, 2014 EUT: FWFA

1GHz — 18GHz Peak Prescan at 3m -V

- QP Limit National Technical Systems, Plano TX
Radiated Spurious Emissions (Peak)

— Data Vertical Pre-Scan 1-18GHz at 3 meters
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Operator: Yunus Faziloglu
11:26:53 AM, Friday, December 12, 2014 EUT: FWFA
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18GHz — 20GHz Peak Prescan at 3m — H

- QP Limit National Technical Systems, Plano TX
Radiated Spurious Emissions (Peak)
= Pt Horizontal Pre-Scan 18-20GHz at 3 meters
70.01
60.01
£ b AR A A B b PO
S50.0t
=
M
B
£40.0
E
3
30.01
20.0
18.0G

20.0G

Frequency (Hz)
Operator: Yunus Faziloglu

01:47:20 PM, Friday, December 12, 2014 EUT: FWFA
18GHz — 20GHz Peak Prescan at 3m — V

- QP Limit National Technical Systems, Plano TX
Radiated Spurious Emissions (Peak)
~ Dits Vertical Pre-Scan 18-20GHz at 3 meters
70.071
60.01
E
S50 u--mw ' '“ '
=
o0
z
£40.0
g
=
30.0
20.0
18.0G 20.0G
Frequency (Hz)
Operator: Yunus Faziloglu
01:47:21 PM, Friday, December 12, 2014 EUT: FWFA
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Frequency Stability

In order to demonstrate carrier frequency stability at extreme temperatures and voltages, bandedge
compliance was verified at Port D on lowest and highest channels in 10MHz QPSK mode. This mode was
selected since it had the highest readings at 1930MHz and 1995MHz block edges during previous
bandedge tests.

Nominal operating voltage of the product is declared as 115VAC.

Bandedge reading results are listed below for extreme voltages and temperatures. The limit for
compliance is same as the limit applied during previous bandedge tests, i.e. -16.02dBm.

Extreme Voltages

20C Low High

97.7VAC -18.56 -18.4

132.3VAC -17.68 -17.21
Extreme Temperatures

115VAC Low High

-30 -18.66 -16.92

-20 -17.38 -17.95

-10 -18.27 -19.08

0 -18 -18.46

10 -19.11 -18.27

20 -17.72 -17.34

30 -17.63 -18.26

40 -18.61 -17.32

50 -18.91 -17.54

Results above are deemed sufficient to demonstrate carrier frequency stability for all other channel
bandwidth modes and modulations since all carriers are controlled by the same frequency stabilization
circuitry that was subjected to the extreme conditions under this test.

All corresponding plots are included on the following pages.
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20C 115VAC 10M QPSK Low Bandedge

20C 115VAC 10M QPSK High Bandedge

200 Analyzer Settings
a CF: 1930.000 MHz
100- SPAN: 2,000 MHz
RE: 100 kHz
VE: 300 kHz
L 00 Detector: RMS
] Attn: 20 DB
£ 100- RL Offset: 419 DB
£ Sweep Time: 11ms
T 00 Ref Lvi: 519 DEM
RIMS: 100
300- Comments
-40.0 "1 1 [ I
19290 19295 19300 19305
Frequency (MHz]
Cumor 19208891 -17.72 |-t Delta Freq. 923 kiiz
Cursor 19300121 1750 CRIHB | [, Amplitude  35.22

200 Analyzer Settings
v CF: 1995.000 MHz
1004 SPAN: 2,000 MHz
RE: 100 kHz
VE: 300 kHz
L, 00 Detector: RMS
] Attn: 20 DB
£ 100- RL Offset: 41.9 DB
£ Sweep Time: 11ms
T o4 Ref Lvl: 519 DEM
RIMS: 100
300 Comments
-400 i I 1 1
19940 19945 1995.0 1995.5
Frequency (MHz)
Cursor 10941865 1722 t|=i& Delta Freq. 837 kHz
Corsor 19950236 1734 “BlHE | s Amplitude 3456

20C 97.7VAC 10M QPSK Low Bandedge

20C 97.7VAC 10M QPSK High Bandedge

200- Analyzer Settings
" CF: 1930.000 MHz
100- SPAN: 2,000 MHz
RE: 100 kHz
VE: 300 kHz
L 4 Detector: RMS
] Attn: 20 DB
£ 100- RL Offset: 419 DB
£ Sweep Time: 1.1ms
T s00- Ref Lv: 519 DEM
RMS: 100
-200- Comments
-40.0-, ' ! ] '
19290 19295 19300 19305 19710
Frequency (MHz]
Cursor 19200667 -18.56 2l =] Delta Freq. 846 kHz
Cursor 19308123 1752 Rl=HE | L Amplitude | 36.08

200 Analyzer Settings
w CF: 1995.000 MHz
100 SPAN: 2.000 MHz
RB: 100 kHz
VB 300 kHz
L 00 Detector: RMS
] Attn: 20 DB
£ 100+ RL Offset: 41.9 DB
E Sweep Time: 1.1ms
T 0o Ref Lvl: 519 DEM
RMS: 100
-30.0- Comments
400~ ! . |
19940 19945 19950 1995.5 1996.0
Frequency (MHz)
Corsor 19040063 1707 [lotlBe] Delta Freq. 994 kHz
Cursor 19950001 1840 =B | por ampituge 3547

20C 132.3VAC 10M QPSK Low Bandedge

20C 132.3VAC 10M QPSK High Bandedge

200 Analyzer Settings

CF: 1995.000 MHz
100 SPAN: 2.000 MHz
RB: 100 kHz
VB 300 kHz
L 00 Detector: RMS
] Attn: 20 DB
£ -100- RL Offset: 41.9 DB
E s Sweep Time: 1.1ms
T 0o f Ref Lvl: 519 DEM
RMS: 100
-30.0-] Comments
400 ] | ' |
19940 19945 19950 1995.5 1996.0
Frequency (MHz)
Corsor 10041265 1747 [lotlBe] Delta Freq. 881 kHz
Cursor 1995007 1721 l=HE | paa Amplitude | 34.38

-30C 115VAC 10M QPSK High Bandedge

200- Analyzer Settings
i CF: 1930.000 MHz
100- SPAN: 2,000 MHz
RE: 100 kHz
VE: 300 kHz
L 4 Detector: RMS
] Attn: 20 DB
£ 100- RL Offset: 419 DB
£ T Sweep Time: 1.1ms
T 00+ if Ref Lv: 519 DEM
RMS: 100
-20.0- Comments
-40.0-, ' | ] '
19290 19295 19300 19305 19710
Frequency (MHz]
Cursor 19200833 1768 "It Be] Delta Freq. 005 kHz
Cusor 1030888 1732 =B | oo amprtuee 2099
-30C 115VAC 10M QPSK Low Bandedge
200 Analyzer Settings
CF: 1930.000 MHz
100- SPAN: 2,000 MHz
RE: 100 kHz
VE: 300 kHz
L 00 Detector: RMS
] Attn: 20 DB
£ 100- RL Offset: 419 DB
£ Sweep Time: 11ms
T 00- Ref Lvi: 519 DEM
RIMS: 100
300- Camments
-40.0 "1 1 I I
19290 19295 19300 19305
Frequency (MHz]
Cumor 19209991 1866 |-t Delta Freq. 989 Kz
Cursor 19300883 1706 “RISHB | L, Amplitude 3582

200 Analyzer Settings
CF: 1995.000 MHz
1004 SPAN: 2,000 MHz
RE: 100 kHz
VE: 300 kHz
L, 00 Detector: RMS
] Attn: 20 DB
£ 100- RL Offset: 41.9 DB
£ Sweep Time: 11ms
T o4 Ref Lvl: 519 DEM
RIMS: 100
300 Comments
-400 i I 1 I
19940 19945 1995.0 1995.5 1996.0
Frequency (MHz)
Cursor 19941001 1670 [t)=&-] Delta Freq. 892 kHz
Corsor 19950016 1692 “BlHE | s Amplitude | 33.62
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-20C 115VAC 10M QPSK Low Bandedge

-20C 115VAC 10M QPSK High Bandedge

200 Analyzer Settings

v CF:1930.000 MHz
100- SPAN: 2,000 MHz
RE: 100 kHz
VB: 300 kHz
o 20 Detector: RMS
E Attn: 20 DB
£ -100- RL Offset: 419 DB
£ Sweep Time: 1.1ms
T a00- Ref Lvi: 519 DEM
RMS: 100
-30.0- Comments
400, f "
19290 19295 19300 19305

Frequency (MHz)
Cursor 19300001 1738 l=H Bl Delta Freq. 930 kHz

Cusor 19309299 1704 BB | pos ampitce 3042

200 Analyzer Settings
CF: 1985000 MHz
100+ SPAN: 2.000 MHz
RB: 100 kHz
VB: 200 kHz
L, 00 Detector: RMS
b Attn: 20 DB
£ 100+ RL Offset: 41.9 DB
£ Sweep Time: 11 ms
T o4 Ref Lvl: 519 DEM
RMS: 100
300 Comments
-400- | '
1994.0 19945 1995.0 1995.5

Frequency (MHz)
Cursor 19941560 1677 [tl= & Delta Freq. 844 kHz

Corsor 19950001 1795 BB | pora ampituge 3472

-10C 115VAC 10M QPSK Low Bandedge

-10C 115VAC 10M QPSK High Bandedge

200 Analyzer Settings
CF:1830.000 MHz
100- SPAN: 2,000 MHz
RE: 100 kHz
VB: 300 kHz
L 00 Detector: RMS
b Attn: 20 DB
£ -100- RL Offset: 41.9 DB
£ Sweep Time: 1.1ms
T 00- Ref Lvi: 519 DEM
RIMS: 100
3001 Comments
-400-, J !
1929.0 19295 1930.0 19305

Frequency (MHz)
Cursor 19300001 1827 =Bl Delta Freq. 892 kHz

cusor 19308923 1697 BB | pos ampitue 3524

200 Analyzer Settings
CF: 1985000 MHz
100+ SPAN: 2.000 MHz
RB: 100 kHz
VB: 200 kHz
L, 00 Detector: RMS
b Attn: 20 DB
£ 100+ RL Offset: 41.9 DB
£ Sweep Time: 11 ms
T o4 Ref Lvl: 519 DEM
RMS: 100
300 Comments
-400 T I 1 1
1994.0 19945 1995.0 1995.5

Frequency (MHz)
Cursor 10940301 1710 [t)=E Delta Freq. 966 kHz

Cosor 19950052 1908 BB | pora ampituge 3618

0C 115VAC 10M QPSK Low Bandedge

0C 115VAC 10M QPSK High Bandedge

200 Analyzer Settings
CF:1830.000 MHz
100- SPAN: 2,000 MHz
RE: 100 kHz
VB: 300 kHz
L 00 Detector: RMS
b Attn: 20 DB
£ -100- RL Offset: 41.9 DB
£ Sweep Time: 1.1ms
T 00- Ref Lvi: 519 DEM
| RIMS: 100
3001 Comments
-40.0 Tl 1 I I !
1929.0 19295 1930.0 19305 19310

Frequency (MHz)
Cusor 19208840 -18.00 |-t & Delta Freq. 860 Kbz

cusor 1930840 1731 BB | pon ampituge 3531

200 Analyzer Settings
CF: 1985000 MHz
100+ SPAN: 2.000 MHz
RB: 100 kHz
VB: 200 kHz
L, 00 Detector: RMS
b Attn: 20 DB
£ 100+ RL Offset: 41.9 DB
£ Sweep Time: 11 ms
T o4 Ref Lvl: 519 DEM
RMS: 100
300 Comments
-400 T I 1 1
1994.0 19945 1995.0 1995.5

Frequency (MHz)
Cursor 19042007 1718 l=iEe] Delta Freq, 16 kHz

Cosor 19950062 1846 BB | pora ampituge 3564

10C 115VAC 10M QPSK Low Bandedge

10C 115VAC 10M QPSK High Bandedge

200 Analyzer Settings
CF:1930.000 MHz
100- SPAN: 2,000 MHz
RB: 100 kHz
VB: 300 kHz
L 4 Detector: RMS
E Aftr: 20 DB
£ 100+ RL Offset: 419 DB
£ Sweep Time: 1.1ms
T s00- 1 Ref Lv: 519 DEM
RMS: 100
-200- Comments
-400-, . . . :
19290 19295 19300 19305 19310
Frequency (MHz)
Cursor 19209664 1011 Il Delta Freq. 833 kMz

Cursor  1930.7981

17.01 &‘;’I‘"E‘

Delta Amplitude 3612

200 Analyzer Settings
L CF: 1935.000 MHz
10.0- SPAN: 2000 MHz
RB: 100 kHz
VB: 300 kHz
. M Detector: RMS
E] Attn: 20 DB
£ -100- RL Offset: 419 DB
E Sweep Time: 1.1ms
3004 Ref Lvl: 519 DEM
RMS: 100
-30.0- Comments
400, T | T
19040 19045 19950 1995.5

Frequency (MHz)
Corsor 10040400 1722 l-tEe] Delta Freq. 968 kHz

Cursor 19950077 1827 |-l Ee] Delta Amplitude | 35:48 N ‘s
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30C 115VAC 10M QPSK Low Bandedge

30C 115VAC 10M QPSK High Bandedge

200
v <
10.0 |
0.0-
=
E
£ 100-
£
-20.0 |
300
400-, i ! ‘
19290 19295 19300 19305
Frequency (MHz)
Cursor 19299862 1763 |-l Detta Freq. 795 kHz
cusor 19307808 1676 BIHB | pos ampituce 3039

Analyzer Settings
CF:1930.000 MHz
SPAN: 2,000 MHz
RB: 100 kHz

VB: 300 kHz
Detector: RMS
Attn: 20 DB

RL Offset: 1.9 DB
Sweep Time: 1.1ms
Ref Lvl: 51.9 DBM
RMS: 100

Comments

200
¥
10.0|
0.0
B}
E]
£ 100+
g
-200-|
300
400, ! .
19840 19845 19950 19955
Frequency (MHz)
Cursor 19941128 1740 (|- Delta Freq. 887 kHz
Cosor 19950001 1826 BB | para ampituge 3570

Analyzer Settings
CF:1995.000 MHz
SPAN: 2.000 MHz
RB: 100 kHz

VB: 300 kHz
Detecter: RMS
Attn: 20 DB

RL Offset: 41.9 DB
Sweep Time: 1.1ms
Ref Lvl: 51.9 DBM
RMS: 100

Comments

40C 115VAC 10M QPSK Low Bandedge

40C 115VAC 10M QPSK High Bandedge

200
G
10.0 |
0.0-
=
E
£ 100-
£
-20.0 |
.30.0,W
400-, i i ‘
19290 19295 19300 19305
Frequency (MHz)
Cursor 19299867 1861 |-l Detta Freq. 32 kHz
cusor 19308191 1661 BB | pons ampitue 3523

Analyzer Settings
CF:1930.000 MHz
SPAN: 2,000 MHz
RB: 100 kHz

VB: 300 kHz
Detector: RMS
Attn: 20 DB

RL Offset: 1.9 DB
Sweep Time: 1.1ms
Ref Lvl: 51.9 DBM
RMS: 100

Comments

200

10.0-|

o
=Y
1

-100+

Smplitude

I

2

5
1

=300+

-400-,

| | '
1994.0 19945 19950 1995.5

Frequency (MHz)

19943884  17.60 ililil
-1732 il’_’l"lil

Cursor Delta Freq. §12 kHz

Cursor 19350001 Delta Amplitude 34.92

Analyzer Settings
CF:1995.000 MHz
SPAN: 2.000 MHz
RB: 100 kHz

VB: 300 kHz
Detecter: RMS
Attn: 20 DB

RL Offset: 41.9 DB
Sweep Time: 1.1ms
Ref Lvl: 51.9 DBM
RMS: 100

Comments

50C 115VAC 10M QPSK Low Bandedge

50C 115VAC 10M QPSK High Bandedge

200~

10.0-

00-

-10.0-

Amplitude

-20.0-]

-300-

-40.0-

' | '
19290 19300 19305

Frequency (MHz)

1930.0001 -1891 &li’lﬂ
19309858 16.85 &‘;’I‘"E‘

'
19295

Cursor Delta Freq. 986 kHz

Cursor Delta Amplitude 33.76

Analyzer Settings
CF:1930.000 MHz
SPAN: 2,000 MHz
RB: 100 kHz

VB: 300 kHz
Detector: RMS
Attn; 20 DB

RL Offset: 41.8 DB
Sweep Time: 1.1ms
Ref Lvl: 51.9 DEM
RMS: 100

Comments

200+

100+

o
=1
I

-100+

Amplitude

-200+

-300+

400+

' '
19940 19950 1995.5

Frequency (MHz)

1740 )8
-17.54 = 5

'
19945

Cursor  1994.2581 Delta Freg. 760 kHz

Cursor 19950184 Delta Amplitude | 3494

Analyzer Settings
CF: 1995.000 MHz
SPAN: 2.000 MHz
RB: 100 kHz

VB: 300 kHz
Detector: RMS
Attn: 20 DB

RL Offset: 413 DB
Sweep Time: 1.1ms
Ref Lvi: 51.9 DEM
RMS: 100

Comments
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End of Report

This page is intentionally blank and
marks the last page of this test report.
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