Agilent Spectrum Analyzer - Power Stat CCDF

B [ o [S09 ac [ ] SENSE:INT ALIGNAUTO | 01:16:06 PM Mar 27, 2015
Center Freq 743.500000 MHz Center Freq: 743.500000 MHz Radio Std: None Frequency

—w Trig:Free Run Counts:10.0 M/M10.0 Mpt
#IFGain:Low #Atten: 10 dB

Average Power Gaussian
9 100 %

-20.16 dBm
36.54 % at 0dB

100%  3.64dB
10%  671dB
01%  8.45dB T
001%  9.69dB
0.001% 10.45 dB
0.0001 % 10.69 dB

Peak 10.84 dB

-9.32 dBm

L1}
0.0001 AlOdB

Info BW 10.000 MHz

MSG STATUS

Band 12 - 5MHz BW — High Channel — QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

W | rF |soe oac || SEMSE:INT| ALTGEN AUTC! 01:12:09 PM Mar 27, 2015
Center Freq 743.500000 MHz Center Freq: 743.500000 MHz Radio Std: None Frequency
Trig: Free Run Counts:10.0 MM0.0 Mpt

——
#IFGain:Low #Atten: 10 dB

100 % Gaussian
(]

Average Power

Center Freq
743500000 MHz

-20.10 dBm
36.54 % at 0dB

S

.

10.0 % 3.63dB
1.0% 6.69 dB
0.1 % 8.57 dB
001% 10.03dB
0.001% 10.79dB
0.0001 % 11.45dB

Peak 11.56 dB
-8.54 dBm

CF Step
5.000000 MHz
Man

0,
0.0001 A’OdB

Info BW 10.000 MHz

STATUS

Band 12 - 5MHz BW - High Channel — 16QAM
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Agilent Spectrum Analyzer - Power Stat CCDF

W [ rF 0@ oac | ] SENSE:INT| ALIGN AUTO 01:10:20 PM Mar 27, 2015
Center Freq 743.500000 MHz Center Freq: 743.500000 MHz Radio Std: None

Average Power

-20.16 dBm
36.61 % at 0dB

10.0 % 3.65dB
1.0% 6.66 dB
0.1 % 8.42 dB
0.01% 9.64 dB
0.001 % 10.39dB
0.0001 % 10.78 dB

Peak 10.85 dB
-9.31 dBm

Frequency

—w Trig:Free Run Counts:10.0 M/M10.0 Mpt
#IFGain:Low #Atten: 10 dB

100 % Gaussian
o

I

.

CF Step
5.000000 MHz

0.001 %

L1}
0.0001 AlOdB

Info BW 10.000 MHz

STATUS

7828

BUREAU

Band 12 - 5MHz BW — High Channel — 64QAM
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Agilent Spectrum Analyzer - Power Stat CCDF

W [ rF 0@ oac | ] SENSE:INT| ALIGN AUTO 04:06:04 PM Mar 27, 2015

Center Freq 736.500000 MHz Center Freq: 736.500000 MHz Radic Std: None Frequency
—w Trig:Free Run Counts:10.0 M/M10.0 Mpt

#IFGain:Low #Atten: 10 dB

Average Power Gaussian
9 100 %

-20.14 dBm
36.49 % at 0dB

10.0 % 3.65dB
1.0% 6.71 dB

0.1% 8.47 dB 20.00(5:::08;1‘:&
0.01 % 9.65 dB
0.001% 10.52dB
0.0001 % 11.17 dB

Peak 11.27 dB
-8.87 dBm

Info BW 20.000 MHz

MSG STATUS

Band 17 - 5MHz BW — Low Channel — QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

] | rRF [soR ac | | SERSE:INT)| ALIGNAUTC 03:35/59 PM Mar 27, 2015
Center Freq 736.500000 MHz Center Freq: 736.500000 MHz Radio Std: None Frequency

—w— Trig:Free Run Counts:10.0 M/M0.0 Mpt
#IFGain:Low #Atten: 10 dB

Average Power Gaussian

100 %

Center Freq
736.500000 MHz

-20.15 dBm
36.49 % at 0dB

10.0 % 3.64dB

1.0 % 6.72 dB
0.1 % 8.55dB
0.01 % 9.81dB
0.001 % 10.84 dB
0.0001 % 11.84 dB

Peak 11.96 dB

-8.19 dBm

L1}
0.0001 A’OdB

Info BW 20.000 MHz

STATUS

Band 17 - 5MHz BW — Low Channel — 16QAM
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Agilent Spectrum Analyzer - Power Stat CCDF

B [ o [S09 ac [ ] SENSE:INT ALIGNAUTO | 03:31/51 PM Mar 27, 2015
Info BW 20.000 MHz Center Freq: 736.500000 MHz Radio 5td: None Measurements
Counts:10.0 M/M10.0 Mpt

—w Trig:Free Run
#IFGain:Low #Atten: 10 dB

Swept SA
Average Power 100 o5 S2USSIaN [FS———
-20.15 dBm Channel Power|
36.58 % at 0dB : I
Occupied BW
[
100%  3.64dB Acp
1.0 % 6.70 dB ——
0.1% 851 dB Power Stat
CCDF

0.01 % 9.83 dB
|

0.001% 11.10dB
0.0001 % 11.36 dB Burst Power
Peak 11.55dB \ I
-8.60 dBm ‘1 -
10f2

Info BW 20.000 MHz

msG i) Already in Single, press Restart to initiate a new sweep or sequence STATUS

Band 17 - 5MHz BW — Low Channel — 64QAM

Agilent Spectrum Analyzer - Power Stat CCDF

W | rF |soe oac || SEMSE:INT| ALTGEN AUTC! 03:24:19 PM Mar 27, 2015
Center Freq 740.000000 MHz Center Freq: 740.000000 MHz Radio Std: None Frequency

—»— Trig: Free Run Counts:10.0 MM0.0 Mpt
#IFGain:Low #Atten: 10 dB

Gaussian

Average Power
100 %

Center Freq
740.000000 MHz

-20.12 dBm
36.52 % at 0dB

10.0 % 3.66 dB

1.0% 6.74 dB
0.1 % 8.61dB
001% 10.02dB
0.001% 11.39dB
0.0001 % 11.64 dB

Peak 11.66 dB
-8.46 dBm

Freq Offset
0Hz

0,
0.0001 A’OdB

Info BW 20.000 MHz

STATUS

Band 17 - 5MHz BW — Mid Channel — QPSK
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Agilent Spectrum Analyzer - Power Stat CCDF

W [ rF 0@ oac | ] SENSE:INT| ALIGN AUTO 03:26:09 PM Mar 27, 2015

Center Freq 740.000000 MHz Center Freq: 740.000000 MHz Radic Std: None Frequency
—w Trig:Free Run Counts:10.0 M/M10.0 Mpt

#IFGain:Low #Atten: 10 dB

Average Power Gaussian
9 100 %

-20.15 dBm
36.35 % at 0dB

10.0 % 3.65dB
1.0% 6.75 dB

0.1% 862 dB 10.00(5:';08;%2
0.01 % 9.92 dB
0.001% 11.26dB
0.0001 % 12.27 dB

Peak 12.29 dB
-7.86 dBm

Info BW 20.000 MHz

MSG STATUS

Band 17 - 5MHz BW — Mid Channel — 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

W | rF |soe oac || SEMSE:INT| ALTGEN AUTC! 03:20:00 PM Mar 27, 2015
Center Freq 740.000000 MHz Center Freq: 740.000000 MHz Radio Std: None Frequency
Trig: Free Run Counts:10.0 MM0.0 Mpt

——
#IFGain:Low #Atten: 10 dB

Gaussian

Average Power
100 %

Center Freq
740.000000 MHz

-20.14 dBm
36.47 % at 0dB

10.0 % 3.66 dB

1.0% 6.72 dB
0.1 % 8.63 dB
0.01 % 9.82dB
0.001 % 10.58 dB
0.0001 % 11.13 dB

Peak 11.47 dB
-8.67 dBm

Freq Offset
0Hz

Info BW 20.000 MHz

STATUS

Band 17 - 5MHz BW — Mid Channel — 64QAM
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Power and PAPR: 10MHz Operating Bandwidth

FCC 27.50(c)(9): “Control and mobile stations in the 698-746MHz band are limited to 30 watts ERP.”

put Power (E.R.P.)

Date: 24-Jul-15 Company: Airana Work Order: P0152
Engineer: Arik Zwimer EUT Desc: Switched IQ Radio Point Domestic EUT Operating Voltage/Frequency: POE
Temp: 24°C Humidity: 53% Pressure: 1010mBar
Frequency Range: Low, Mid and High Channels
Notes: 30W = 44.77dBm. Multiple antenna calcations using formula from FCC KDB 662911 Section f(2)(a)(i). ERP = EIRP - 2.15dB
Two antennas each with gain 0dBi in this range are installed on the EUT. For MIMO calculations, N(ant.)=2 is used to calculated overall directional gain: 0dBi + 10log(N)dB = 0dBi + 3.0dB = 3.0dBi.
FCC Part 27.50(c)(9); Limit: 30W = 44.77dBm
Peak Power | Average Power PAPR Power 20dB cable | Adjusted Peak Directional
Band Bandwidth | Modulation | Channel | Frequency Reading Reading (imit: 13dB) | Combiner | Attenuator | Factor | Power Reading | Antenna Gain are Limit 3 Margin Resull
(vz) (MHz) (viz) (dBm) (dBm) (dB) (dB) (8) dB) (0Bm) (d8) (gBm) (Bm) (B) (8) (Pass/Fai)

12 10 QPSK Low 7330 7.97 181 9.78 40 195 03 3177 30 3438 2477 326 122 Pass
12 10 QPSK Mid 731.0 832 171 10.03 4.0 195 03 3212 30 351 44.77 330 118 Pass
12 10 QPSK High 741.0 7.91 -1.68 959 4.0 195 03 3171 30 347 44.77 326 122 Pass
12 10 16QAM Low 733.0 817 -1.76 9.93 4.0 195 03 31.97 30 350 2477 328 12,0 Pass
12 10 16QAM Mid 737.0 834 471 1005 4.0 195 03 3214 30 351 2477 330 118 Pass
12 10 16QAM High 741.0 8.03 -1.94 9.97 4.0 195 03 31.83 30 348 44.77 327 121 Pass
12 10 64QAM Low 733.0 8.69 -1.81 10.50 4.0 195 03 32.49 30 355 44.77 333 114 Pass
12 10 64QAM Mid 737.0 8.65 471 10.36 4.0 195 03 32.45 30 355 2477 333 15 Pass
12 10 64QAM High 7410 839 201 10.40 4.0 195 03 3219 30 352 2477 330 117 Pass
17 10 QPSK Low 739.0 7.91 -1.57 9.48 4.0 195 03 3171 30 347 44.77 326 122 Pass
17 10 QPSK Mid 740.0 8.32 -1.62 9.94 4.0 195 03 32.12 3.0 35.1 44.77 33.0 -11.8 Pass
17 10 QPSK High 741.0 See Band 12

17 10 16QAM Low 739.0 833 159 9.92 4.0 195 03 3213 30 351 2477 330 118 Pass
17 10 16QAM Mid 740.0 8.27 -1.66 9.93 4.0 195 03 32.07 3.0 35.1 44.77 329 119 Pass
17 10 16QAM High 7410 | SeeBand12

17 10 64QAM Low 739.0 879 -1.59 10.38 4.0 195 03 32.59 30 356 4477 33.4 113 Pass
17 10 64QAM Mid 740.0 8.72 -1.68 104 4.0 195 03 3252 30 355 2477 334 114 Pass
17 10 64QAM High 7410 | SeeBand12

dB Attenuator: As:

Spectrum analyzer plots are on the following pages.
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Band 12 Peak Readings:

Agilent Spectrum Analyzer - Channel Power

W | rF Jmow o oac [ ] SEMSE:INT ALIGN AT 02:04:24 PM Ul 24, 2015
Center Freq 733.000000 MHz Center Freq: 733.000000 MHz Radio Std: None Trace/Detector
o1 Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 733 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density

7.97 dBm 730 MHz -66.80 dBm /Hz

MSG STATUS

Band 12, Low Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [02:08:17 PM 1ul 24, 2015
Avg/Hold Number 100 Center Freq: 733.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 733 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.17 dBm /30 MHz -66.60 dBm /Hz

MSG STATUS

Band 12, Low Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [02:11:14 PM Jul24, 2015
Avg/Hold Number 100 Center Freq: 733.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 733 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.69 dBm /30 MHz -66.09 dBm /Hz

MSG STATUS

Band 12, Low Channel, 64QAM
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [01:29:38 PM Jul 24, 2015
Avg/Hold Number 100 Center Freq: 737.500000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 737.5 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold
Channel Power Power Spectral Density |
8.32 dBm /30 MHz -66.45 dBm /Hz

MSG STATUS

Band 12, Mid Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [01:36:34 PM 1ul 24, 2015
Avg/Hold Number 100 Center Freq: 737.500000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 737.5 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold
Channel Power Power Spectral Density |
8.34 dBm /30 MHz -66.44 dBm /Hz

MSG STATUS

Band 12, Mid Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [01:41:40 PM 1l 24, 2015
Avg/Hold Number 100 Center Freq: 737.500000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 737.5 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.65 dBm /30 MHz -66.12 dBm /Hz

MSG STATUS

Band 12, Mid Channel, 64QAM
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Agilent Spectrum Analyzer - Channel Power

T : ALIGNAUTO  |02:17:18 PM ul24, 2015
Center Freq 741.000000 MHz Center Freq: 741.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 741 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
7.91 dBm /30 MHz -66.86 dBm /Hz

MSG STATUS

Band 12, High Channel, QPSK

page 145 of
396

<> One Distribution Center Circle, #1 e Littleton, MA e TEL (978) 486-8880 e FAX (978) 486-88:

BUREAU

Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
@

|A¢CRED|'IED |

Testing Cert. No. 1627-01




Agilent Spectrum Analyzer - Channel Power

W | rF [Sow oac [ | : ALIGNAUTO 0226113 PM U 24, 2015

Center Freq 741.000000 MHz Center Freq: 741.000000 MHz Radio Std: None Trace/Detector
Cp Trig: Free Run Avg|Hold:>100/100

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 741 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.03 dBm /30 MHz -66.74 dBm /Hz

MSG STATUS

Band 12, High Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

I = : ALIGNAUTO  [02:27:32 PM 1l 24, 2015
Span 40.000 MHz Center Freq: 741.000000 MHz Radio Std: None Trace/Detector
== Trig:Free Run Avg|Hold:>100/100

#IFGain:Low — WAtten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
I
Max Hold
|

Center 741 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density I—

8.39 dBm /30 MHz -66.39 dBm /Hz

MSG STATUS

Band 12, High Channel, 64QAM
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Band 12 Average Readings:

Agilent Spectrum Analyzer - Channel Power

1 |  RF JEmow aC [ ] SEMSE:INT ALIGN AUTO 02:08;01 PM Ul 24, 2015
Avg/Hold Number 100 Center Freq: 733.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

#Atten: 20 dB Radio Device: BTS

#IFGain:Low

Ref 20.00 dBm

Clear Write

Center 733 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold

Channel Power Power Spectral Density |
Detector

-1.81 dBm /30 MHz -76.58 dBm /Hz Avereee>

STATUS

MSG

Band 12, Low Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGN AUTO  [02:07:14 PM Jul 24, 2015
Avg/Hold Number 100 Center Freq: 733.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 733 MHz
#Res BW 1 MHz #/BW 50 MHz Min Hold

Channel Power Power Spectral Density

Detector

-1.76 dBm /30 MHz -76.54 dBm /Hz P

MSG STATUS

Band 12, Low Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

W | rF [Sow oac [ | : ALIGNAUTO  |02:12:09 PM U 24, 2015
Avg/Hold Number 100 Center Freq: 733.000000 MHz Radio Std: None Trace/Detector
[ Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 733 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density

Detector
-1.81 dBm /30 MHz -76.58 dBm /Hz P

MSG STATUS

Band 12, Low Channel, 64QAM
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [01:33:02 PM Jul 24, 2015
Avg/Hold Number 100 Center Freq: 737.500000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 737.5 MHz
#Res BW 1 MHz #/BW 50 MHz Min Hold

Channel Power Power Spectral Density

Detector
-1.71 dBm /30 MHz -76.48 dBm /Hz P

MSG STATUS

Band 12, Mid Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [01:34:40PM Jul24, 2015
Avg/Hold Number 100 Center Freq: 737.500000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 737.5 MHz
#Res BW 1 MHz #/BW 50 MHz Min Hold

Channel Power Power Spectral Density

Detector
-1.71 dBm /30 MHz -76.48 dBm /Hz P

MSG STATUS

Band 12, Mid Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

W | FF o sonoac | : ALIGNAUTO  [01:39:57 PM Jul24, 2015
Avg/Hold Number 100 Center Freq: 737.500000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 737.5 MHz
#Res BW 1 MHz #/BW 50 MHz Min Hold

Channel Power Power Spectral Density

Detector
-1.71 dBm /30 MHz -76.48 dBm /Hz P

MSG STATUS

Band 12, Mid Channel, 64QAM
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Agilent Spectrum Analyzer - Channel Power

T : ALIGNAUTO  |02:18:04 PM ul24, 2015
Center Freq 741.000000 MHz Center Freq: 741.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 741 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density

Detector

-1.88 dBm /30 MHz -76.65 dBm /Hz P

msG 1 Alignment Completed STATUS

Band 12, High Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

T : ALIGNAUTO  |02:25:31 PM ul24, 2015
Center Freq 741.000000 MHz Center Freq: 741.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 741 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density

Detector
-1.94 dBm /30 MHz -76.71 dBm /Hz Ao an

MSG STATUS

Band 12, High Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

W} | son oac | : ALIGNAUTO  [02:28:28 PM Jul 24, 2015
Span 40.000 MHz Center Freq: 741.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 741 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density

Detector

-2.01 dBm /30 MHz -76.78 dBm /Hz P

MSG STATUS

Band 12, High Channel, 64QAM

page 156 of
396

<> One Distribution Center Circle, #1 e Littleton, MA e TEL (978) 486-8880 e FAX (978) 486-88:

BUREAU

Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
@

|A¢CRED|'IED |

Testing Cert. No. 1627-01




Band 17 Peak Readings:

Agilent Spectrum Analyzer - Channel Power

W | rF Jmow o oaC [ ] SEMSE:INT ALIGN AUTO 04:02:26 PM 1l 24, 2015

Center Freq 739.000000 MHz Center Freq: 739.000000 MHz Radio Std: None TracelDetector
. Trig:Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Center 739 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms

Channel Power Power Spectral Density

7.91 dBm 730 MHz -66.86 dBm /Hz

MSG STATUS

Band 17, Mid Channel, QPSK

<> Curtis-Straus LLC, a wholly owned subsidiary of BV CPS page 157 of
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Agilent Spectrum Analyzer - Channel Power

M | RF oS00 Aac [ : ALIGNAUTO  |04:04:59 PM Jul24, 2015
Center Freq 739.000000 MHz Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I

Center 739 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |

8.33 dBm /30 MHz -66.44 dBm /Hz

MSG STATUS

Band 17, Mid Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

M | RF oS00 Aac [ : ALIGNAUTO  |04:06:09 PM Jul24, 2015
Center Freq 739.000000 MHz Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I

Center 739 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |

8.79 dBm /30 MHz -65.98 dBm /Hz

MSG STATUS

Band 17, Mid Channel, 64QAM
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Agilent Spectrum Analyzer - Channel Power

T : ALIGNAUTO  |03:57:31 PM ul24, 2015
Center Freq 740.000000 MHz Center Freq: 740.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 740 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.32 dBm /30 MHz -66.45 dBm /Hz

MSG STATUS

Band 17, High Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

W | rF [Sow oac [ | : ALIGNAUTO  |03:58:53 PM U 24, 2015

Center Freq 740.000000 MHz Center Freq: 740.000000 MHz Radio Std: None Trace/Detector
Cp Trig: Free Run Avg|Hold:>100/100

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 740 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.27 dBm /30 MHz -66.50 dBm /Hz

MSG STATUS

Band 17, High Channel, 16QAM

<> Curtis-Straus LLC, a wholly owned subsidiary of BV CPS page 161 of
One Distribution Center Circle, #1 e Littleton, MA e TEL (978) 486-8880 e FAX (978) 486-88: 396

VERITAS

|A¢CRED|'IED |

Testing Cert. No. 1627-01




Agilent Spectrum Analyzer - Channel Power

W | rF [Sow oac [ | : ALIGNAUTO | 04:00:16 PM U 24, 2015

Center Freq 740.000000 MHz Center Freq: 740.000000 MHz Radio Std: None Trace/Detector
Cp Trig: Free Run Avg|Hold:>100/100

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 740 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.72 dBm /30 MHz -66.05 dBm /Hz

MSG STATUS

Band 17, High Channel, 64QAM
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Band 17 Average Readings:

Agilent Spectrum Analyzer - Channel Power

W | rF Jmow o oaC [ ] SEMSE:INT ALIGN AUTO 04 10;41 PM Jul 24, 2015
Ref Value 20.00 dBm Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Center 739 MHz
#Res BW 1 MHz #VBW 50 MHz

Channel Power Power Spectral Density |
Detector

-1.62 dBm 130 MHz -76.39 dBm /Hz Avereee>

MSG STATUS

Band 17, Mid Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

W | FfF o son oac | : ALIGNAUTO  [04:11:17 PM Jul 24, 2015
Ref Value 20.00 dBm Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm
Clear Write
I
Average
I
Max Hold
I
Center 739 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold
Channel Power Power Spectral Density |
Detector
-1.66 dBm /30 MHz -76.43 dBm /Hz Ao an

MSG STATUS

Band 17, Mid Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

W | FfF o son oac | : ALIGNAUTO  [04:12:17 PM Jul 24, 2015
Ref Value 20.00 dBm Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm
Clear Write
I
Average
I
Max Hold
I
Center 739 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold
Channel Power Power Spectral Density |
Detector
-1.68 dBm /30 MHz -76.45 dBm /Hz Ao an

MSG STATUS

Band 17, Mid Channel, 64QAM
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Agilent Spectrum Analyzer - Channel Power

W | FfF o son oac | : ALIGNAUTO  [04:08:41 PM 1l 24, 2015
Ref Value 20.00 dBm Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm
Clear Write
I
Average
I
Max Hold
I
Center 739 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold
Channel Power Power Spectral Density |
Detector
-1.57 dBm 130 MHz -76.34 dBm /Hz Ao an

MSG STATUS

Band 17, High Channel, QPSK
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Agilent Spectrum Analyzer - Channel Power

W | FfF o son oac | : ALIGNAUTO  [04:07:47 PM Jul 24, 2015
Ref Value 20.00 dBm Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm
Clear Write
I
Average
I
Max Hold
I
Center 739 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold
Channel Power Power Spectral Density |
Detector
-1.59 dBm 130 MHz -76.36 dBm /Hz Ao an

MSG STATUS

Band 17, High Channel, 16QAM
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Agilent Spectrum Analyzer - Channel Power

W | FfF o son oac | : ALIGNAUTO  [04:08:54 PM 1l 24, 2015
Ref Value 20.00 dBm Center Freq: 739.000000 MHz Radio Std: None Trace/Detector
—— Trig: Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm
Clear Write
I
Average
I
Max Hold
I
Center 739 MHz
#Res BW 1 MHz #VBW 50 MHz Min Hold
Channel Power Power Spectral Density |
Detector
-1.59 dBm 130 MHz -76.36 dBm /Hz Ao an

MSG STATUS

Band 17, High Channel, 64QAM
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Band Edge Measurements
LIMITS

FCC 27.53(q):

For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission
outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P)
dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz bands
immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at
least 30 kHz may be employed.

MEASUREMENTS /RESULTS

Note: Mask lines are set to -13dBm.

Spectrum analyzer screen plots are shown on the following pages.
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Mkrl 728.8008 MHz
Ref 18 dBEm Atten 28 dB -23 dBm

Peak
Log f

dBs

V1 52
53 FC

Center 728 MHz Span & MHz
#Res BN 38 kHz #VBH 106 kHz Sweep 20 ms (2081 pts)

| |
Lower Band Edge - Band 12 — 5MHz BW — QPSK — Port J1

Mkrl 728.8008 MHz

Fef 1@ dBm Atten 28 dB -24.86 dEm
Poak T e
Log

i/ {

W1 S2
33 FC

Center 728 MHz Span & MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Lower Band Edge - Band 12 — 5MHz BW — 16QAM — Port J1
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= Agilent  11:30:44 Apr

Mkrl 7285.8008 MHz
Ref 18 dBm Atten 28 dB -22.27 dBm

Feak TTYT ISR N
ng M i T L

14 !‘
dB/

Y
33 FC

Center 728 MHz Span 5 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 12 — 5MHz BW — 64QAM — Port J1

= Agilent  11:16:05 Apr 3,

Mkrl 746.8008 MHz

Fef 18 dBm Atten 28 dB -26.86 dBm
Peak IF FrTpey [Py PRy i L

Lug w"" Ll il rl“ .Mwm.‘

1@ \l‘

dB/

Y
33 FC

Center 746 MHz Span 5 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

1 |
Upper Band Edge - Band 12 — 5MHz BW — QPSK - Port J1
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5 Agilent  11:14:29 Apr

Mkrl 746.8008 MHz

Ref 18 dBm Atten 2@ dB -26.55 dBm
Peak |”' | II' $ b

Log m

1@ \

dB/

Y
33 FC

Center 746 MHz Span 5 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

1 |
Upper Band Edge - Band 12 — 5MHz BW — 16QAM — Port J1

= Agilent  11:12:55 Apr 3,

Mkrl 746.8008 MHz

Ref 1@ dBm Atten 20 dB -27.88 dBm
Peak

B )

14 ‘

4B/ \

Y
33 FC

Center 746 MHz Span 5 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

1 |
Upper Band Edge - Band 12 — 5MHz BW — 64QAM — Port J1
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5 Agilent  11:37:57 Apr

Mkrl 7285.8008 MHz

Ref 18 dBm Atten 2@ dB -26.14 dBm
Peak N T "
Log ﬂ

1@ J

dB/

Y
33 FC

Center 728 MHz Span 5 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 12 — 5MHz BW — QPSK — Port J2

A Agilent  11:44:43 Apr

Mkrl 728.8008 MHz

Ref 18 dBm Atten 28 dB -21.55 dBm
Pealk R PPN LT N T Y
Log fw

18 /
dB/

P S

Vi 52
53 FC
A
Center 728 MHz Span & MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)
| |
Lower Band Edge - Band 12 — 5MHz BW — 16QAM - Port J2
Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
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= Agilent  11:49:19 Apr

Mkrl 7285.8008 MHz

Ref 18 dBm Atten 2@ dB -23.87 dBm
Peak FWMMW i s
Log

it/ /

Y
33 FC

Center 728 MHz Span 5 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 12 — 5MHz BW — 64QAM — Port J2

2 Agilent 18

Mkrl 746.8008 MHz

Ref 18 dBm Atten 28 dB -25.49 dBm
Feak | N b Aled " \
Log M
1@ \
dB/
;
Y1 52
53 FC
A
Center 746 MHz Span 5 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)
| |
Upper Band Edge - Band 12 — 5MHz BW — QPSK - Port J2
Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
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Mkrl 746.8000 MHz
Ref 18 dBm Atten 28 dB -24.81 dBm

Peak MWWMM
18 \
dB/

\

W1 S2
33 FC

Center 746 MHz Span & MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Upper Band Edge - Band 12 — 5MHz BW — 16QAM — Port J2

2 Agilent  11:168:55 Apr

Mkrl 746.8000 MHz
Ref 18 dBm Atten 28 dB -27.27 dBm

B e o)

18 \
dB/

W1 S2
33 FC

Center 746 MHz Span & MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Upper Band Edge - Band 12 — 5MHz BW — 64QAM — Port J2
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= Agilent  99:59:42 Apr 8,

Mkrl 728.808 MHz

Ref 18 dBm Atten 26 dB -31.58 dBm
Peak

Log MWWMW
18

dB/ J

W1 S2
33 FC

Center 728 MHz Span 18 MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Lower Band Edge - Band 12 — 10MHz BW — QPSK — Port J1

2 Agilent  19:05:48 Apr

Mkrl 728.808 MHz

Ref 18 dBm Atten 28 dB -38.41 dBm
Feak

Log MWWW
18

dB/ /

W1 S2
33 FC

Center 728 MHz Span 18 MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Lower Band Edge - Band 12 — 10MHz BW — 16QAM — Port J1
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= Agilent  16:

Mkrl 725.808 MHz

Ref 18 dBm Atten 268 dB -31.95 dBm
Peak

Log e
16

dB/ j

i

Y
33 FC

Center 728 MHz Span 18 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 12 — 10MHz BW — 64QAM — Port J1

= Agilent  18:11:38 Apr 8,

Mkrl 746,008 MHz

Ref 18 dBm Atten 28 dB -33.54 dBm
Peak

Log ety isomastl A

1@ ]

dB/

W1 S2
33 FC

Center 746 MHz Span 18 MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Upper Band Edge - Band 12 — 10MHz BW — QPSK - Port J1
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= Agilent  18:14:53 Apr

Mkrl 746.806 MHz

Ref 10 dBm Atten 20 dB -34.21 dBm
Feak

Log LWWMM

18 \

dB/

Y
33 FC

Center 746 MHz Span 18 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

1 |
Upper Band Edge - Band 12 — 10MHz BW — 16QAM — Port J1

= Agilent  10:20:

Mkrl 746.806 MHz

Ref 18 dBm Atten 28 dB -38.95 dBm
Feak

Log WWMW%

1@

dB/ \

\
N
,WMWNMMMM%

Y
33 FC

Center 746 MHz Span 18 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

1 |
Upper Band Edge - Band 12 — 10MHz BW — 64QAM — Port J1
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Mkrl 725.808 MHz

Ref 10 dBm Atten 26 dB -29.3 dBn
P M

Log b oM i
16

dB/ J

i

Y
33 FC

Center 728 MHz Span 18 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 12 — 10MHz BW — QPSK — Port J2

. Agilent  10:43:03 Apr

Mkrl 728.808 MHz

Ref 18 dBm Atten 28 dB -31.27 dBm
Feak

Lag Ao Wt A A bk
18

i/ I

AT

Vi 52
53 FC
A
Center 728 MHz Span 18 MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)
| |
Lower Band Edge - Band 12 — 10MHz BW — 16QAM — Port J2
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2 Agilent  19:

Mkrl 728.808 MHz

Ref 18 dBm Atten 28 dB -28.81 dBm
Peak

Log Mﬂwﬁwm R T LY TETRLTIIL NN
1@

dB/

g L

W1 S2
33 FC

Center 728 MHz Span 18 MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Lower Band Edge - Band 12 — 10MHz BW — 64QAM — J2

5 Agilent 10

Mkrl 746.806 MHz

Ref 18 dBm Atten 28 dB -34.18 odBm
Feak

Log P b

1@ \

dB/

Y
33 FC

Center 746 MHz Span 18 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

1 |
Upper Band Edge - Band 12 — 10MHz BW — QPSK — Port J2
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5 Agilent  10:31:13 Apr

Mkrl 746.806 MHz
Ref 18 dBm Atten 28 dB -32.95 dBm

Feak
LDg .41‘_:1;“'17&-”' hg\m 'IJ.L"i...._I_'Fn.llr.' st

dB/

Y
33 FC

Center 746 MHz Span 18 MHz
#Res BH 30 kHz #+VBH 188 kHz Sweep 20 ms (2001 pts)

1 |
Upper Band Edge - Band 12 — 10MHz BW — 16QAM — Port J2

= Agilent  10:24:47 Apr 3,

Mkrl 746.806 MHz
Ref 1@ dBm Atten 28 dB -31.18 dBm

Feak
Log WMMWWM

18 \
dB/

W1 S2
33 FC

Center 746 MHz Span 18 MHz
#Res BW 30 kHz #/BH 108 kHz Sweep 20 ms (2081 pts)

| |
Upper Band Edge - Band 12 — 10MHz BW — 64QAM — Port J2
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Mkrl 734.0000 MHz
Ref 18 dBEm Atten 28 dB —-22.94 dBm

ook A b bt AN

18 /
dB/

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 5MHz BW — QPSK — Port J1

Mkrl 734.8806 MHz

Ref 18 dBm Atten 26 dB -25.84 dBm
Feak

Log WWWW

18

dB/

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 5MHz BW — 16QAM — Port J1
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5 Agilent  13:45:47 Apr

Mkrl 734.0000 MHz
Ref 18 dBEm Atten 28 dB -25.92 dBm

ook [

18 J
dB/

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 5MHz BW — 64QAM — Port J1

Mkrl 734.0000 MHz
Ref 18 dBEm Atten 28 dB -27.56 dBm

Peak
o WW#WMWMW

18 ,f
dB/

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 5MHz BW — QPSK — Port J2
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Mkrl 734.8000 MHz

Ref 18 dBm Atten 28 dB —-25.87 dBm
Peak JTRITAC RN RPN N AR
Log

18

dB/

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 5MHz BW — 16QAM — Port J2

Mkrl 734.0000 MHz

Ref 16 dBm Atten 20 B -256.35 dBm
Peak e AT AT P
Log

18 ﬂ

dB/

Dottt ALY

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 5MHz BW — 64QAM — Port J2
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5 Agilent  14:12:55

Mkrl 734.0000 MHz

Ref 16 dBm Atten 26 4B -31.34 dBm
Feak

Log bbb i ol iotmpa i
16

dB/ /

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 10MHz BW — QPSK — Port J1

=5 Agilent  14:19:46 Apr

Mkrl 734.0000 MHz

Ref 18 dBm Atten 28 dB -31.95 dBm
Peak

Log WMWM
16

dB/ f

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 10MHz BW — 16QAM — Port J1
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5 Agilent  14:25:11 Apr

Mkrl 734.0000 MHz

Ref 16 dBm Atten 28 dB ~28.9 dBm
Peak

Log WMWMWN
10

dB/

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 10MHz BW — 64QAM — Port J1

i Agilent  14:41:84 Apr

Mkrl 734.8000 MHz

Ref 18 dEm Atten 28 dB -31.26 dBm
Peak

Log i ‘Mww
18

dB/ f

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 10MHz BW — QPSK — Port J2
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VERITAS

Ref 16 dBm Atten 20 B
Peak

Mkrl 734.0000 MHz
-28.97 dBm

WW

dB/

V1 52
53 FC

Center 734 MHz

Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)
| |
Lower Band Edge - Band 17 — 10MHz BW — 16QAM — Port J2
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i Agilent  14:29:15 Apr

Mkrl 734.0000 MHz

Ref 18 dBm Rtten 20 dB -30.46 dBm
Feak

Log WWWW
19

dB/ }

V1 52
53 FC

Center 734 MHz Span 5 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

| |
Lower Band Edge - Band 17 — 10MHz BW — 64QAM — J2

Note: Only Lower Band Edge — Band 17 plots were taken. For Upper Band Edge (see band

12)
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Conducted Spurious Emissions at Antenna Port

LIMITS

FCC 27.53(q):

For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission
outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P)
dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz bands
immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at
least 30 kHz may be employed.

Limit = 10*log(P[mW]) — (43 + 10*log(P[W])) = -13dBm

Spectrum analyzer screen plots for LTE Bands 12 & 17 are shown on the following pages. The
operating frequency was 733MHz, which was taken to represent both bands as Band 17 is a
subset of Band 12. The two antenna ports, J1 & J2, were connected through an RF combiner to
the spectrum analyzer for the range 30MHz-2GHz. For 2-10GHz, the antenna ports were tested
separately. The correction factors for the combiner, external attenuator, and cables were
entered into the spectrum analyzer and are included in the displayed values.
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PLOTS

LTE Band 12 Antenna Ports J1 & J2 combined by using coupler

Ref 18 dBEm #Atten 20 dB

Peak

dB/

[IRWRRIRR WpTmRT. I L NET T ,EJ.,M MM

V1 52
53 FC

Start 38 MHz Stop 1 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 20 ms (2001 pts)

30MHz to 1GHz -
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Ref 18 dBEm #Atten 20 dB

Peak

dBs

R | AU A T I APRR PO PR W | [P T T SRR AU MO | ST W
e e e RO ke it an bt e T AP TERET R TR (e SR

V1 52
53 FC

Start 1 GHz Stop 2 GHz
#Res BW 1 MHz #YBH 3 MHz Sweep 20 ms (2081 pts)

| |
1-2GHz

UV
)\

2

B
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LTE Band 12 — Antenna Ports J1

i Agilent ©3:15:15 Mar 26, 15

UV
)\
2

B

>
)

7828

BUREAU

Ref 16 dBm #Atten 20 dB
Peak

dB/

V1 52
33 FC

Start & GHz Stop B GHz
#Res BW 1 MHz #YBH 3 MHz Sweep 30 ms (B0A1 pts)

| |
2-6GHz

=2 Agilent  ©

Ref 16 dBm #fAtten 20 dB
Peak

dB/

W1 s2
53 FC

Start 6 GHz Stop 16 GHz
#Res BH 1 MH=z #\JBH 3 MHz Sweep 86 ms (8001 pts)

| |
6-10GHz
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LTE Band 12 — Antenna Port J2
i Agilent @

UV
)\
2

B

>
)

7828

BUREAU

Ref 16 dBm #Atten 20 dB
Peak

dB/

V1 52
33 FC

Start & GHz Stop B GHz
#Res BW 1 MHz #YBH 3 MHz Sweep 30 ms (B0A1 pts)

| |
2-6GHz

2 Agilent  ©3:41:42 Mar 26, 15

Ref 16 dBm #fAtten 20 dB
Peak

dB/

W1 s2
53 FC

Start 6 GHz Stop 16 GHz
#Res BH 1 MH=z #\JBH 3 MHz Sweep 86 ms (8001 pts)

| |
6-10GHz
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Radiated Spurious Emissions Measurements

MEASUREMENTS /RESULTS

Note that the EUT passes the FCC Class B limit, which is much lower than the -13dBm limit
(82.2dBuV/m at 3 meters) for licensed transmitter spurious emissions. Only worst-case radiated
spurious data is presented.

Radiated Emissions Table

Date: 18-Mar-15 Company: Airvana Work Order: P0152
Engineer: Tuyen Truong EUT Desc: Switched IQ Radio Point Domestic EUT Operating Voltage/Frequency: POE
Temp: 21°C Humidity: 30% Pressure: 1005mBar
Frequency Range: 30 to 1000MHz Measurement Distance: 3 m
Notes: BW = 10MHz, Band 12, QPSK , Low Channel (733MHz) EUT Max Freq: 200MHz
FCC Class B
Antenna Preamp Antenna Cable Adjusted
Polarization Frequency Reading Factor Factor Factor Reading Limit Margin Result
(H/V) (MHz) (dBuVv) (dB) (dB/m) (dB) (dBuV/m) (dBpV/m) (dB) (Pass/Fail)

v 60.64 49.2 25.3 7.5 1.5 329 40.0 -7.1 Pass
h 62.06 39.2 25.3 7.6 1.5 23.0 40.0 -17.0 Pass
h 200.0 44.7 255 12.6 2.7 34.5 43.5 -9.0 Pass
v 200.0 49.3 255 12.6 2.7 39.1 435 -4.4 Pass
h 250.0 42.8 25.6 11.7 2.8 31.7 46.0 -14.3 Pass
h 333.3 51.4 25.6 14.0 3.0 42.8 46.0 -3.2 Pass
v 333.3 49.2 25.6 14.0 3.0 40.6 46.0 -5.4 Pass
h 375.0 45.2 255 15.1 3.1 37.9 46.0 -8.1 Pass
h 500.0 49.8 25.7 18.0 2.7 44.8 46.0 -1.2 Pass
h 625.0 43.8 25.6 19.3 3.0 40.5 46.0 5.5 Pass
v 625.0 44.8 25.6 19.3 3.0 41.5 46.0 -4.5 Pass
h 875.0 41.2 25.9 22.1 3.5 40.9 46.0 -5.1 Pass
Table Result: Pass by -1.2 dB Worst Freq: 500.0 MHz

Test Site: EMI Chamber 1 Cable 1: Asset #2051 Cable 2: Asset #2053

Analyzer: Rental SA#2 Preamp: Red-White Antenna: Red-Brown Preselector: Asset #1511
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adiated Emissions Table

Date: 18-Mar-15 Company: Ainana Work Order: P0152
Engineer: Tuyen Truong EUT Desc: Switched IQ Radio Point Domestic EUT Operating Voltage/Frequency: POE
Temp: 21°C Humidity: 30% Pressure: 1005mBar
Frequency Range: 1-8GHz Measurement Distance: 3 m (1-6GHz) and 1m (6-8GHz)
Notes: HPF 1310 in line EUT Max Freq: 200MHz
FCC Class B High Frequency - FCC Class B High Frequency - Average
Antenna Peak Average Preamp Antenna | Cable Adjusted Adjusted Peak
Polarization Frequency Reading Reading Factor Factor Factor Peak Reading Avg Reading Limit Margin Result Limit Margin Result
(H/V) (MHz) (dBuV) (dBuV) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (Pass/Fai) || (dBpv/m) (dB) (Pass/Fail)
BW = 10MHz, Band 12, QPSK , Low Channel (733MH2)
v 1472.5 35.39 229 20.9 25.3 23 42.1 29.6 74.0 -31.9 Pass 54.0 -24.4 Pass
h 1737.5 38.62 28.6 20.6 26.3 2.6 46.9 36.9 74.0 -27.1 Pass 54.0 -17.1 Pass
h 1912.5 42.89 25.0 20.6 27.3 2.7 52.3 34.4 74.0 -21.7 Pass 54.0 -19.6 Pass
v 2210.0 38.64 27.2 21.4 27.6 3.1 47.9 36.5 74.0 -26.1 Pass 54.0 -17.5 Pass
v 2460.0 41.7 38.1 21.8 28.3 33 51.5 47.9 74.0 -22.5 Pass 54.0 -6.1 Pass
h 2462.5 44.46 37.0 21.8 28.3 3.3 54.3 46.8 74.0 -19.7 Pass 54.0 7.2 Pass
v 2950.0 42.35 33.4 21.5 29.8 3.7 54.4 45.4 74.0 -19.6 Pass 54.0 -8.6 Pass
v 5900.0 31.12 26.7 19.4 34.4 5.7 51.8 47.4 74.0 -22.2 Pass 54.0 -6.6 Pass
BW = 10MHz, Band 12, 16QAM , Low Channel (733MHz2)
v 1475.7 36.78 21.0 20.8 25.3 23 43.6 27.8 74.0 -30.4 Pass 54.0 -26.2 Pass
BW = 10MHz, Band 12, 64QAM, Low Channel (733MHz) - - - - - - - - - - -
v 1469.0 42.59 21.2 20.9 25.3 23 49.3 27.9 74.0 -24.7 Pass 54.0 -26.1 Pass

BW =5MHz Band 12, QPSK, Low Channel (733MH2)

v 1473.7 37.1 ‘ 21.0 20.8 25.3 23 43.9 27.8 -26.2
BW = 10MHz, Band 12, QPSK , Mid Channel (737MHz2) - - - - - - - -
v 1468.6 39.96 21.0 20.9 25.3 23 46.7 27.7 74.0 -27.3 Pass 54.0 -26.3 Pass
BW = 10MHz, Band 12, QPSK , High Channel (741MH2)
\ | 1487.6 | 40.7 | 20.6 20.8 25.4 2.4 47.7 27.6 74.0 -26.3 Pass 54.0 -26.4 Pass
Table Result: Pass by -6.1 dB Worst Freq:  2460.0 MHz

Test Site: EMI Chamber 1 Asset #2051 Cable 2: Asset #2053
Analyzer: Rental SA#2 Preamp: Asset #1517 Antenna: Yellow Horn
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Conducted Spurious Emissions on AC Mains

Date: 06-Apr-15 Company: Ainana Work Order: P0152
Engineer: Tuyen Truong EUT Desc: Switched IQ Radio Point Domestic
Temp: 21.0°C Humidity: 27% Pressure: 1019mBar
Notes: Tested AC side of DC Power Brick of support POE Linksys Switch (checked both power, 120Vac/60Hz and 230Vac/50Hz)
Peak readings.
Frequency Range: 0.15-30MHz EUT Input Voltage/Frequency: POE
Quasi-Peak Awerage LISN
Readings Readings Factors Cable ATIN FCCICISPR Class B FCCICISPR Class B
Frequency QP1 QP2 AVG1 AVG2 L1 L2 Factor Factor QP Limit Margin Result AVG Limit Margin Result
(MHz) (dBuV) (dBpv) (dBpv) (dBpv) (dB) (dB) (dB) (dB) (dBpv) (dB) (Pass/Fail) | (dBpv) (dB) (Pass/Fail)
BW = 10MHz, Band 12, QPSK , Low Channel (733MHz)
0.22 133 11.4 13.3 11.4 -0.1 -0.1 0.0 -20.4 63.0 -29.3 Pass 53.0 -19.3 Pass
1.64 115 8.9 115 8.9 0.0 0.0 0.0 -20.4 56.0 -24.1 Pass 46.0 -14.1 Pass
3.96 10.7 10.8 10.7 10.8 0.0 0.0 -0.1 -20.4 56.0 -24.7 Pass 46.0 -14.7 Pass
11.42 113 11.4 113 11.4 -0.1 -0.1 -0.2 -20.3 60.0 -28.0 Pass 50.0 -18.0 Pass
16.94 113 8.3 11.3 8.3 -0.1 -0.1 -0.2 -20.4 60.0 -28.1 Pass 50.0 -18.1 Pass
26.12 10.1 8.2 10.1 8.2 -0.1 -0.1 -0.4 -20.4 60.0 -29.0 Pass 50.0 -19.0 Pass
Result: Pass Worst Margin:  -14.1 dB Frequency:  1.640 MHz

Measurement Device: LISN ASSET 1726(Line 1) LISN ASSET 1727(Line 2)

: CEMI-09
20dB Atten-4

Spectrum Analyzer: SA EMIChamber (1328)
Site: CEMI3
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Frequency Stability

REQUIREMENTS

From FCC Part 27:

§27.54 Frequency stability.
The frequency stability shall be sufficient to ensure that the fundamental emissions stay
within the authorized bands of operation.

MEASUREMENTS / RESULTS

Note that the high frequency edge is the same for Band 12 and Band 17, so Band 12 high edge
results cover Band 17. The low edge frequencies are different, so low edge plots are included
for both bands. Measurements were done on port J1, since the same frequency-generating
circuit is used for J1 and J2. All were tested at 64QAM, 5MHz.

Band 12:

page 197 of
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [10:35:05 AN
Marker 1 728.078000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 728.078 MHz
Ref -1.00 dBm -13.40 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

-30°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO [10:44:07 AN
Marker 1 745.900000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 745.900 MHz
-13.17 dBm

Trace 1 Pass

Center 746.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

TracelDetector

MHz

Select Trace'

Clear Write

Trace Average

View Blank >

View

-30°C, High Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [01:56:31PM
Marker 1 728.068000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 728.068 MHz
Ref -1.00 dBm -13.03 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

-20°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q _AC | CORREC ; ALIGNAUTO  [01:38:57 P
Marker 1 745.898000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 745.898 MHz
-13.13 dBm

Trace 1 Pass

Center 746.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

-20°C, High Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [01:19:36PM
Marker 1 728.076000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 728.076 MHz
Ref -1.00 dBm -13.07 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

-10°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [01:24:17 PM
Marker 1 745.890000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 745.890 MHz
-13.17 dBm

Trace 1 Pass

Center 746.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

-10°C, High Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [10:00:29 AN
Marker 1 728.108000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low #Atten: 30 dB

Mkr1 728.108 MHz
Ref 0.00 dBm -13.18 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

0°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [10:18:53AM
Marker 1 745.884000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low #Atten: 30 dB

Mkr1 745.884 MHz
-13.26 dBm

Trace 1 Pass

Center 746.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

0°C, High Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [12:40:43PM
Marker 1 728.078000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 728.078 MHz
Ref -1.00 dBm -13.01 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

10°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [12:30:48 PM
Marker 1 745.890000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 745.890 MHz
-13.36 dBm

Trace 1 Pass

Center 746.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

10°C, High Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [08:31:54 AN
Marker 1 728.098000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 20 dB

Mkr1 728.098 MHz
Ref 10.00 dBm -13.33 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

20°C, Low Frequency Edge, 120Vac
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Agilent Spectrum Analyzer - Swept SA

B RFPRESEL 50G AC | CORREC | : ALIGNAUTO | 08:40:32 AM Vark
Marker 1 745.888000000 MHz Avg Type: Voltage TRACE arKer

PHO: Wide (, 1rig: Free Run Uiili2 '
IFGain:Low Atten: 20 dB Select Marker

Mkr1 745.888 MHz >

-13.06 dBm

Properties»

Center 746.000 MHz Span 2.000 MHz
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

20°C, High Frequency Edge, 120Vac
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Agilent Spectrum Analyzer - Swept SA
{ RFPRESEL | S0&  AC

CORREC

SEMEE:INT

M ALIGN OFF 03:14:30 PM Apr 27, 2015

Marker 1 728.110000000 MHz Avg Type: Voltage macEli 23455 | ViewBlank
PNO: Wide 0 11g:FreeRun TYPE| 1 kit
PASS IEGain:L owe Atten: 12 dB peT|P NHHNH Trace On
Mkr1 728.110 MHz (pdate on,
isplay On)
[ogBidiy__Ref 1.00 dBm -13.247 dBm
Trace 1 Pass View!
. (Update Off,
20 .1 Display On)
-18.0
Blank
(Update Off,
280 Display Off)
-38.0 Background
(Update On,
490 Display Off)
-59.0
-£9.0
-79.0
-59.0
Center 728.000 MHz Span 2.000 MHz
#Res BW (-60B) 30 kHz #VBW 100 kHz Sweep 4.667 ms (1001 pts)
IMSG STATUS
20°C, Low Frequency Edge, 102Vac (-15% from nominal)
%} Curtis-Straus LLC, a wholly owned subsidiary of BV CPS page 210 of
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Agilent Spectrum Analyzer - Swept SA

{ RF PRESEL | 50 % A CIORREC SEMSE:INT My ALIGH OFF 03:38:28 PM &Apr 27, 2015
Marker 1 745.852000000 MHz Avg Type: Voltage maceli 2345 | TracelDetector
PNO: Wide 0 11g:FreeRun TYPE| 1 kit
PASS IFGain:Low Atten: 10 dB peTP HHNN K Select Trace.
Mkr1 745.852 MHz 1
10 dBidiv  Ref -1.00 dBm -13.336 dBm
Log
Trace 1 Pass
o ’1 Clear Write
-21.0
Trace Average
-31.0 oML
-41.0
Max Hold
-51.0
oo Min Hold
-F1.0
Ao ViewBlank |
View
-91.0
More
Center 746.000 MHz Span 2.000 MHz 10f3
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.667 ms (1001 pts)
IMSG STATUS
20°C, High Frequency Edge, 102Vac (-15% from nominal)
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Agilent Spectrum Analyzer - Swept SA

{ RFPRESEL | 50¢ Al ZORREC SEMSE:IMT &.&LIGN CFF 02:36:25 PM Apr 27, 2015
Marker 1 728.126000000 MHz Avg Type: Voltage macE[r 23455 | racelDetector
PNO: Wide 0 11g:FreeRun TYPE| 1 kit
PASS IFGain:Low Atten: 30 dB pETIP MHNN N Select Trace.
Mkr1 728.126 MHz 1
10 dBidiv  Ref 20.00 dBm -12.990 dBm
Log
Trace 1 Pass
00 ClearWrite
0.00
1 Trace Average
100 ’
200
Max Hold
-30.0
e Min Hold
-50.0
00 ViewBlank |
View
-Foo
More
Center 728.000 MHz Span 2.000 MHz 10f3
#Res BW (-60B) 30 kHz #VBW 100 kHz Sweep 4.667 ms (1001 pts)
IMSG STATUS

7828

BUREAU
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Agilent Spectrum Analyzer - Swept SA
{ RFPRESEL | S0&  AC CORREC SEMSE:IMT M ALIGH OFF 02:42:40 PM &pr 27, 2015

Marker 1 745.844000000 MHz Avg Type: Voltage TRACE[12 345 6 Marker
PNO: Wide 0 11g:FreeRun TYPE| 1 kit
PASS IFGain:Low Atten: 30 dB peTP HHNN K Se|ectMa|1(er.
Mkr1 745.844 MHz 1
10 dBidiv _ Ref 20.00 dBm -13.02 dBm
Log
Trace 1 Pass
100 Normal
0.00
1 Delta
100 ’
200
Fixedl
-30.0 P
-400 of
500
0.0 Properties»
700
More
Center 746.000 MHz Span 2.000 MHz 1 of2
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.667 ms (1001 pts)
IMSG STATUS
20°C, High Frequency Edge, 138Vac (+15% from nominal)
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [08:55:56 AN
Marker 1 728.090000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 20 dB

Mkr1 728.090 MHz
Ref 10.00 dBm -13.24 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

30°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

¥ = [ RFPRESEL [50R AC CORREC B ALIGN AUTO 02:51:17 &M

Marker 1 745.882000000 MHz Avg Type: Voltage TRACE Marker
PNO: Wide 0 11ig: FreeRun Avg|Hold:>100/100 HHE

IFGain:Low Atten: 20 dB ®| selectMarker
MKr1 745.882 MHz >
-13.115 dBm

Properties»

Center 746.000 MHz Span 2.000 MHz
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

30°C, High Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

¥ = [ RFPRESEL [50R AC CORREC B ALIGN AUTO 01:25:39 PM

Marker 1 728.110000000 MHz . Avg Type: Voltage TRACE
PNO: Wide 0 11ig: FreeRun Avg|Hold:>100/100 HHE

IFGain:Low Atten: 20 dB

Mkr1 728.110 MHz
Ref 10.00 dBm -12.856 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

40°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

¥ = [ RFPRESEL [50R AC CORREC B ALIGN AUTO 01:38:16 PM

Marker 1 745.876000000 MHz Avg Type: Voltage TRACE Marker
PNO: Wide 0 11ig: FreeRun Avg|Hold:>100/100 HHE

IFGain:Low Atten: 20 dB ®| selectMarker
MKr1 745.876 MHz >
-13.178 dBm

Properties»

Center 746.000 MHz Span 2.000 MHz
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

40°C, High Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [02:03:25PM
Marker 1 728.114000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 20 dB

Mkr1 728.114 MHz
Ref 10.00 dBm -13.03 dBm

Trace 1 Pass

Center 728.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

50°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA
8 ALIGN AUTO 01:55:33 PM
Marker

B | RFPRESEL |S0Q _AC | CORREC | :
Marker 1 745.874000000 MHz ) Avg Type: Yoltage TRACE
Trig: Free Run Avg|Hold:>100{100 TwFE

Select Marker'

PHO: Wide
™ Atten: 20 dB

IFGain:Low
Mkr1 745.874 MHz
-13.089 dBm

Properties»

Span 2.000 MHz

Center 746.000 MHz
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.
STATUS

MSG

50°C, High Frequency Edge

Band 17:
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Agilent Spectrum Analyzer - Swept SA

B RFPRESEL 500 AC | CORREC | : ALIGNAUTO | 10:24:34AM
Marker 1 734.090000000 MHz Avg Type: Voltage TRACE TracelDetector

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 734.090 MHz
Ref -1.00 dBm -13.06 dBm

Trace 1 Pass

Select Trace'

Clear Write

Trace Average

View Blank >
View

Center 734.000 MHz Span 2.000 MHz
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

-30°C, Low Frequency Edge

page 220 of
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [02:03:25PM
Marker 1 734.078000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 734.078 MHz
Ref -1.00 dBm -13.79 dBm

Trace 1 Pass

Center 734.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

-20°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q _AC | CORREC ; ALIGNAUTO  [01:10:49PM
Marker 1 734.098000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 734.098 MHz
Ref -1.00 dBm -13.32 dBm

Trace 1 Pass

Center 734.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

-10°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [10:18:53AM
Marker 1 745.884000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low #Atten: 30 dB

Mkr1 745.884 MHz
-13.26 dBm

Trace 1 Pass

Center 746.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

0°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [01:01:13PM
Marker 1 734.102000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 10 dB

Mkr1 734.102 MHz
Ref -1.00 dBm -13.098 dBm

Trace 1 Pass

Center 734.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

TracelDetector

MHz

Select Trace'

Clear Write

Trace Average

View Blank >

View

10°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [08:18:51 AN
Marker 1 734.102000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 20 dB

Mkr1 734.102 MHz
Ref 10.00 dBm -13.28 dBm

Trace 1 Pass

Center 734.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

20°C, Low Frequency Edge, 120Vac
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Agilent Spectrum Analyzer - Swept SA

RF PRESEL | 505

AC CORREC SEMEE:INT M\ ALIGN OFF 02:02:46 PM Apr 27, 2015

Marker 1 734.120000000 MHz Avg Type: Voltage mACE[12 3456 | TracelDetector
PNO: Wide 0 11g:FreeRun TYPE| 1 kit
PASS IFGain:Low Atten: 12 dB peTP HHNN K Select Trace.
Mkr1 734.120 MHz 1
10dBidiv  Ref 1.00 dBm -13.176 dBm
Log
Trace 1 Pass
Clear Write
800 01
-18.0
Trace Average
280 p—=
-390
Max Hold
-48.0
0 Min Hold
-£9.0
790 ViewBlank |
View
-59.0
More
Center 734.000 MHz Span 2.000 MHz 10f3
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.667 ms (1001 pts)
IMSG STATUS
20°C, Low Frequency Edge, 102Vac (-15% from nominal)
(@ﬂ Curtis-Straus LLC, a wholly owned subsidiary of BV CPS page 226 of
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Agilent Spectrum Analyzer - Swept SA

RF PRESEL | 505

AC CORREC SEMEE:INT M\ ALIGN OFF 02:00:42 PM Apr 27, 2015

Marker 1 734.120000000 MHz Avg Type: Voltage maceli 23455 | TracelDetector
PNO: Wide 0 11g:FreeRun TYPE| 1 kit
PASS IFGain:Low Atten: 12 dB pETIP NN RN N Select Trace.
Mkr1 734.120 MHz 1
10dBidiv  Ref 1.00 dBm -13.335 dBm
Log
Trace 1 Pass
Clear Write
-8.00 ’1
-16.0
Trace Average
-26.0
-390
Max Hold
-48.0
0 Min Hold
-53.0
790 ViewBlank |
View
-59.0
More
Center 734.000 MHz Span 2.000 MHz 10f3
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.667 ms (1001 pts)
IMSG STATUS
20°C, Low Frequency Edge, 138Vac (+15% from nominal)
} Curtis-Straus LLC, a wholly owned subsidiary of BV CPS page 227 of
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [09:02:30AM
Marker 1 734.102000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 20 dB

Mkr1 734.102 MHz
Ref 10.00 dBm -13.33 dBm

Trace 1 Pass

Center 734.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

30°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q AC | CORREC ; ALIGNAUTO  [01:02:05 PM
Marker 1 734.102000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 20 dB

Mkr1 734.102 MHz
Ref 10.00 dBm -13.25 dBm

Trace 1 Pass

Center 734.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

40°C, Low Frequency Edge
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Agilent Spectrum Analyzer - Swept SA

B | RFPRESEL [S0Q _AC | CORREC ; ALIGNAUTO  [02:15:29PM
Marker 1 734.110000000 MHz Avg Type: Voltage TRACE

PNO: Wide () Trig: Free Run TYPE
IFGain:Low Atten: 20 dB

Mkr1 734.110 MHz
Ref 10.00 dBm -13.05 dBm

Trace 1 Pass

Center 734.000 MHz Span 2.000
#Res BW (-6dB) 30 kHz #VBW 100 kHz Sweep 4.

MSG STATUS

Marker

Select Marker'

Properties»

MHz

50°C, Low Frequency Edge
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LTE Band 13 (FCC Part 27)

Occupied Bandwidth

LIMIT

“The emission bandwidth is defined as the width of the signal between two points, one below
the carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.” [27.53(a)(5)]

MEASUREMENTS / RESULTS

Occupied Bandwidth

Date: 17-Mar-15 Company: Ainana
Engineer: Tuyen Truong EUT: Switched 1Q Radio Point Domestic (750748)
WO# P0152 EUT Operating Voltage: POE
Temp: 22°C Humidity: 33% Pressure: 1005mBar
Note: FCC part 27.53(a)(5)
Bandwidth Frequency
Modulation Setting (MHz) Band Channel (MHz) 26 dB BW (MHz)
QPSK 5 13 Low 748.5 5.011
QPSK 5 13 Mid 751 4.926
QPSK 5 13 High 753.5 4,938
16QAM 5 13 Low 748.5 4,967
16QAM 5 13 Mid 751 4,914
16QAM 5 13 High 753.5 4,928
64QAM 5 13 Low 748.5 4.877
64QAM 5 13 Mid 751 4,917
64QAM 5 13 High 753.5 4.866
QPSK 10 13 Low NA NA
QPSK 10 13 Mid 751 15.357
QPSK 10 13 High NA NA
16QAM 10 13 Low NA NA
16QAM 10 13 Mid 751 11.560
16QAM 10 13 High NA NA
64QAM 10 13 Low NA NA
640QAM 10 13 Mid 751 11.461
64QAM 10 13 High NA NA
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Power and PAPR: 5MHz Operating Bandwidth
FCC 27.50(b)(9):

Control stations and mobile stations transmitting in the 746-757 MHz, 776-788 MHz, and 805-806 MHz
bands and fixed stations transmitting in the 787-788 MHz and 805-806 MHz bands are limited to 30 watts
ERP.

Power Data (EPR):

Date: 16-Mar-15 Company: Ainana Work Order: P0152
Engineer: Tuyen Truong EUT Desc: Switched IQ Radio Point Domestic EUT Operating Voltage/Frequency: POE
Temp: 22°C Humidity: 33% Pressure: 1005mBar

Frequency Range: Low, Mid and High Channels
Notes: 30W = 44.77dBm. Multiple antenna calcations using formula from FCC KDB 662911 Section f(2)(@)(). ERP = EIRP - 2.15dB
Two antennas each with gain 0dBi in this range are installed on the EUT. For MIMO calculations, N(ant.)=2 is used to calculated overall directional gain: 0dBi + 10log(N)dB = 0dBi + 3.0dB = 3.0dBi.

FCC Part 27.50(b)(9); Limit: 30W = 44.77dBm
Peak Power Power 20dB Cable Adjusted Peak Directional
Band Bandwidth | Modulation Channel Frequency Reading Combiner Attenuator Factor Power Reading | Antenna Gain ERP Limit ERP Margin Result
(MHz) (MHz) (MHz) (dBm) (dB) (dB) dB) (dBm) (dBi) (dBm) (dBm) (dB) (dB) (Pass/Fail)

13 5 QPSK Low 748.5 11.8 4.0 19.5 0.6 359 3.0 389 44.77 36.8 -8.9 Pass
13 5 QPSK Mid 751.0 11.6 4.0 19.5 0.6 35.7 3.0 38.7 44.77 36.6 9.1 Pass
13 5 QPSK High 7535 11.2 4.0 19.5 0.6 353 3.0 383 44,77 36.2 -9.5 Pass
13 5 16QAM Low 748.5 12.7 4.0 19.5 0.6 36.8 3.0 39.8 44.77 37.7 -8.0 Pass
13 5 16QAM Mid 751.0 119 4.0 195 0.6 36.0 3.0 39.0 44.77 36.9 -8.8 Pass
13 5 16QAM High 7535 11.4 4.0 19.5 0.6 35.5 3.0 385 44.77 36.4 -9.3 Pass
13 5 64QAM Low 748.5 11.6 4.0 195 0.6 35.7 3.0 38.7 44.77 36.6 9.1 Pass
13 5 64QAM Mid 751.0 11.5 4.0 19.5 0.6 35.6 3.0 38.6 44.77 36.5 -9.2 Pass
13 5 64QAM High 753.5 111 4.0 19.5 0.6 35.2 3.0 38.2 44.77 36.1 9.6 Pass
Table Result: Pass

Test Site: EMI Chamber 1 Cable: Asseti# 1787 20dB Attenuator: Asset #2053 Asset#791

Analyzer: Rental SA#2 Power Combiner: Asset# 1939

Peak to Average Power Ratio Data:
PEAK TO AVERAGE RATIO

Date: March 20, 24, 2015 Company: Airvana Work Order: P0152
Engineer: Tuyen Truong / Ryan Brown EUT Desc: Switched IQ Radio Point Domestic EUT Operating Voltage/Frequency: POE
Temp: 22°C Humidity: 33% Pressure: 1005mBar
(March 24) Temp: 24°C Humidity: 10% Pressure: 1011mBar
Test Equipments: Brown SA, Cable (#1787), 20dB Attenuation (#791), Mini Circuit (#1939), 3m Indoor
Note:
Band BW (MHz)| Channel (MHz) Frequency 0.1% Peak to Average Ratio (dB) Limit Margin (dB) Result )
(MHz) QPSK 16QAM 640AM (dB) QPSK | 16QAM | 64QAM | Pass / Fail
12 5 Low 730.5 8.66 8.75 8.61 13 -4.34 -4.25 -4.39 Pass
12 5 Mid 737 8.49 8.61 8.47 13 -4.51 -4.39 -4.53 Pass
12 5 High 743.5 8.45 8.57 8.42 13 -4.55 -4.43 -4.58 Pass
17 5 Low 736.5 8.47 8.55 8.51 13 -4.53 -4.45 -4.49 Pass
17 5 Mid 740 8.61 8.62 8.53 13 -4.39 -4.38 -4.47 Pass
17 5 High See band 12 na na na 13 na na na na

Spectrum analyzer plots are on the following pages.
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PLOTS

Agilent Spectrum Analyzer - Power Stat CCDF
7 I I =TT
Info BW 10.000 MHz

Average Power

-20.01 dBm

36.61 % at 0dB

3.64 dB
6.69 dB
8.54 dB
0.01 % 9.97 dB
0.001% 11.05dE
0.0001 % 11.88 dB

Peak 11.93 dB
-8.08 dBm

10.0 %
1.0%
0.1 %

ALIGH AUTO

03:32:31 PM Apr 07, 2015

Center Freq: 748.500000 MHz

—— Trig:Free Run

#IFGain:Low

#Atten: 10 dB

Counts:10.0 MM0.0 Mpt

Radio Std: None

100 %

Gaussian

Info BW 10.000 MHz

STATUS

BW

Info BW
10.000 MHz

Band 13 - 5MHz BW — Low Channel — QPSK

Agilent Spectrum Analyzer - Power Stat CCDF
- I S T
Info BW 10.000 MHz

Average Power

-19.98 dBm

36.60 % at 0dB

3.65dB
6.71dB
8.57dB
0.01% 9.92dB
0.001% 11.13dB
0.0001 % 12.29 dB

Peak 12.30 dB
-7.68 dBm

10.0 %
1.0 %
0.1%

MSG

#IFGain:Low

100 %

SENSE:INT

ALIGNAUTO

03:36:14 PM Apr 07, 2015

Center Freq: 748.500000 MHz
—w Trig:Free Run

#Atten: 10 dB

Gaussian

[

Info BW 10.000 MHz

Radio Std: None
Counts:10.0 M/M10.0 Mpt

STATUS

BW

Info BW
10.000 MHz

J828

BUREAU

Band 13 - 5MHz BW - Low Channel — 16QAM
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Agilent Spectrum Analyzer - Power Stat CCDF

W [ rF 0@ oac | ] SENSE:INT| ALIGN AUTO 03:38: 16 PM Apr 07, 2015
Info BW 10.000 MHz Center Freq: 748.500000 MHz Radio Std: None

—w Trig:Free Run Counts:10.0 M/M10.0 Mpt
#IFGain:Low #Atten: 10 dB

Average Power Gaussian
9 100 %

-19.92 dBm
36.69 % at 0dB

10.0 % 3.64dB
1.0% 6.67 dB
0.1 % 8.46 dB
0.01% 9.70 dB
0.001% 10.48dB
0.0001 % 11.07 dB 0.001 %

Peak 11.36 dB
-8.56 dBm

Info BW 10.000 MHz

MSG STATUS

BW

Info BW
10.000 MHz

Agilent Spectrum Analyzer - Power Stat CCDF

] RFE EFET SERSE:INT)| ALIGNAUTC 03:41:42 PM Apr 07, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radic Std: None

Band 13 - 5MHz BW — Low Channel — 64QAM

—w— Trig:Free Run Counts:10.0 M/M0.0 Mpt
#IFGain:Low #Atten: 10 dB

Gaussian

Average Power
100 %

-20.12 dBm
36.54 % at 0dB

10.0 % 3.65dB

1.0 % 6.73 dB
0.1 % 3.52 dB
001% 10.10dB
0.001% 11.68dB
0.0001 % 13.88 dB

Peak 14.88 dB

-5.24 dBm

L1}
0.0001 A’OdB

Info BW 10.000 MHz

STATUS

Frequency

Center Freq
751.000000 MHz

&

BUREAU

Band 13 - 5MHz BW — Mid Channel - QPSK
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Agilent Spectrum Analyzer - Power Stat CCDF

W [ rF 0@ oac | ] SENSE:INT| ALIGN AUTO 03:44:15 PM Apr 07, 2015

Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radic Std: None Frequency
—w Trig:Free Run Counts:10.0 M/M10.0 Mpt

#IFGain:Low #Atten: 10 dB

Average Power Gaussian
9 100 %

-20.13 dBm
36.54 % at 0dB

10.0 % 3.65dB
1.0% 6.73 dB

0.1% 8.61dB 10.00(5:';08;%2
0.01 % 9.94 dB
0.001% 11.05dB
0.0001 % 12.40 dB

Peak 12.45 dB
-7.68 dBm

Info BW 10.000 MHz

MSG STATUS

Band 13 - 5MHz BW — Mid Channel — 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

W | rF |soe oac || SEMSE:INT| ALTGEN AUTC! 03:46:52 PM Apr 07, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Frequency
Trig: Free Run Counts:10.0 MM0.0 Mpt

——
#IFGain:Low #Atten: 10 dB

Average Power Gaussian

100 %

Center Freq
751.000000 MHz

-20.09 dBm
36.61 % at 0dB

10.0 % 3.64 dB

1.0% 6.70 dB
0.1 % 8.52dB
0.01 % 9.76 dB
0.001 % 10.52dB
0.0001 % 11.01 dB

Peak 11.43 dB
-8.66 dBm

Freq Offset
0Hz

Info BW 10.000 MHz

STATUS

Band 13 - 5MHz BW — Mid Channel — 64QAM
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Agilent Spectrum Analyzer - Power Stat CCDF

(7 I N T
Center Freq 753.500000 MHz

Average Power

-20.49 dBm

36.53 % at 0dB

3.64dB
6.71dB
8.54dB
0.01% 10.06 dB
0.001 % 10.88dB
0.0001 % 11.85dB

Peak 12.01 dB
-8.48 dBm

10.0 %
1.0 %
0.1%

MSG

SENSE:INT ALIGH AUTC 03:55:47 PM &Apr 07, 2015
Center Freq: 753.500000 MHz Radio 5td: None
—w Trig:Free Run Counts:10.0 M/M10.0 Mpt

#Atten: 10 dB

Frequency

#IFGain:Low

100 % Gaussian
o

CF Step
10.000000 MHz

0.001 %

Info BW 10.000 MHz

STATUS

Agilent Spectrum Analyzer - Power Stat CCDF

e [soa ac |

Center Freq 753.500000 MHz

Average Power

-20.48 dBm

36.43 % at 0dB

3.64dB
6.72 dB
8.71dB
12.63 dB
14.82 dB

10.0 %

1.0%
0.1 %
0.01 %
0.001 %
0.0001 % 15.41 dB

15.57 dB
-4.91 dBm

Peak

Band 13 - 5MHz BW — High Channel — QPSK

SEMSEINT] ALTEN AUTO 03:59:25 PM Apr 07, 2015
Center Freq: 753.500000 MHz Radic Std: None
—w— Trig:Free Run Counts:10.0 M/M0.0 Mpt

#Atten: 10 dB

Frequency

#IFGain:Low

100 % Gaussian
(]

™

Center Freq
753.500000 MHz

L1}
0.0001 A’OdB

Info BW 10.000 MHz

STATUS

]

BUREAU

Band 13 - 5MHz BW - High Channel — 16QAM
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Agilent Spectrum Analyzer - Power Stat CCDF
W [ rF 0@ oac | ] SENSE:INT| ALIGN AUTO 04:0L:32 PM Apr 07, 2015

Center Freq 753.500000 MHz Center Freql: 753.500000 MHz Radio Std: None
Trig: Free Run Counts:10.0 M/M10.0 Mpt

——
#IFGain:Low #Atten: 10 dB

Frequency

Average Power Gaussian
9 100 %

-20.47 dBm
36.66 % at 0dB

10.0 % 3.64 dB
1.0% 6.68 dB

0.1% 849 dB ' 10.00(5:';08;%2
0.01 % 9.68 dB
0.001% 10.48dB
0.0001 % 10.78 dB

Peak 11.39 dB
-9.08 dBm

Info BW 10.000 MHz

MSG STATUS

Band 13 - 5MHz BW — High Channel — 64QAM
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Power and PAPR: 10MHz Operating Bandwidth
FCC 27.50(b)(9):

Control stations and mobile stations transmitting in the 746-757 MHz, 776-788 MHz, and 805-806 MHz

bands and fixed stations transmitting in the 787-788 MHz and 805-806 MHz bands are limited to 30 watts
ERP.

Output Power (E.R.P.)
Date: 27-Jul-15 Company: Ainana

Engineer: Ryan Brown EUT Desc: Switched IQ Radio Point Domestic

Work Order: P0152
EUT Operating Voltage/Frequency: POE
Temp: 27°C Humidity: 51% Pressure: 1008 mBar
Frequency Range: Low, Mid and High Channels
Notes: 30W = 44.77dBm. Multiple antenna calcations using formula from FCC KDB 662911 Section f(2)(a)(i). ERP = EIRP - 2.15dB
Two antennas each with gain 0dBi in this range are installed on the EUT. For MIMO calculations, N(ant.)=2 is used to calculated overall directional gain: 0dBi + 10log(N)dB = 0dBi + 3.0dB = 3.0dBi
Note: Band 13 contains only one channel at 10MHz bandwidth.
FCC Part 27.50(b)(9); Limit: 30W = 44.77dBm
Average Power | Peak Power PAPR Power 208 cavle | Adjusted Peak | Directional
Band Bandwidih | Modulation | Channel Frequency Reading Reading Limit:1308 | Combiner | Attenuator Factor | Power Reading | Antenna Gain are Cimt = Margin Result
s s ) den) (e ) ) «® d8) (@Bm) (e) (@Bm) (dem) ) @8 (PassiFai)
13 10 QPSK Mid 751.0 1.6 8.04 9.6 4.0 195 0.3 318 3.0 34.8 44.77 327 -12.9 Pass
13 10 16QAM Mid 751.0 1.6 8.23 9.8 4.0 195 0.3 320 3.0 35.0 44.77 329 -12.7 Pass
13 10 640AM Mid 751.0 -1.6 8.79 10.4 4.0 195 0.3 32.6 3.0 35.6 4477 334 -12.2 Pass
Table Result: Pass
ite: ESD-1 Cable:

Analyzer: MXE EMI Receiver  Power Combiner: 1939

Spectrum Analyzer plots of peak and average readings are on the following pages.
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Band 13 Peak Readings:

Agilent Spectrum Analyzer - Channel Power
W | rF Jmow o oaC [ ] SEMSE:INT ALIGN AUTO 02:3%; 10 PM Ul 27, 2015

Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Trace/Detector

[ Trig: Free Run Avg|Hold:>100/100

#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center 751 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms

Channel Power Power Spectral Density

8.04 dBm 730 MHz -66.73 dBm /Hz

MSG STATUS

Clear Write

10MHz (single channel), QPSK
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Agilent Spectrum Analyzer - Channel Power

g | RF iS00 Aac [ : ALIGNAUTO  |02:40:20 PM Ul 27, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 751 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.23 dBm /30 MHz -66.54 dBm /Hz

MSG STATUS

10MHz (single channel), 16QAM

page 240 of
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Agilent Spectrum Analyzer - Channel Power

g | RF iS00 Aac [ : ALIGNAUTO  |02:43:44 PM Ul 27, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
I
Average
|
Max Hold
I
Center 751 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold
Channel Power Power Spectral Density |
8.79 dBm /30 MHz -65.98 dBm /Hz

MSG STATUS

10MHz (single channel), 64QAM
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Band 13 Average Readings:

Agilent Spectrum Analyzer - Channel Power
M} | RfF o son ac [
Center Freq 751.000000 MHz

#IFGain:Low

SEMSE:INT ALIGN AUTO 02:36:52 PM Jul 27, 2015
Center Freq: 751.000000 MHz Radio Std: None
. Trig:Free Run Avg|Hold:>100/100

" #Atten: 20 4B Radio Device: BTS

Trace/Detector

Ref 20.00 dBm

Clear Write

Center 751 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density |
Detector

-1.57 dBm 30 MHz -76.34 dBm /Hz Avereee>

MSG STATUS

10MHz (single channel), QPSK
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Agilent Spectrum Analyzer - Channel Power

g | RF iS00 Aac [ : ALIGNAUTO  |02:41:23PM Jul27, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 751 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density

Detector
-1.61 dBm /30 MHz -76.38 dBm /Hz P

MSG STATUS

10MHz (single channel), 16QAM
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Agilent Spectrum Analyzer - Channel Power

g | RF iS00 Aac [ : ALIGNAUTO  |02:42:22 PM ul27, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None Trace/Detector
. Trig:Free Run Avg|Hold:>100/100

MFGainsLow © #Atten: 20 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write

Average

Max Hold

Center 751 MHz Span 40 MHz
#Res BW 1 MHz #VBW 50 MHz Sweep 1ms Min Hold

Channel Power Power Spectral Density

Detector

-1.59 dBm /30 MHz -76.36 dBm /Hz P

MSG STATUS

10MHz (single channel), 64QAM
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Band Edge Measurements

LIMITS

FCC 27.53(c):
(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any
emission outside the licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) within the licensed band(s) of operation, measured in watts, in accordance

with the following:

(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

MEASUREMENTS /RESULTS

Note: Mask lines are set to -13dBm.
Limit = 10*log(P[mW]) — (43 + 10*log(P[W])) = -13dBm

Correction factors for cables and attenuators are applied to the displayed amplitude.
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< Agilent  21:45:21 Mar 24, 15

Mkrl 746080 MHz
Ref 18 dBm Atten 20 4B -20.95 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 746 MHz Span 18 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

Lower Band Edge - Band 13 — 5MHz BW — QPSK — Port J1

<o Agilent  21:58:37 Mar 24, 15

Mkrl 746080 MHz
Ref 18 dBm Atten 20 4B -21.78 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 746 MHz Span 18 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

Lower Band Edge - Band 13 — 5MHz BW — 16QAM — Port J1
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o Agilent  21:52:1%3 Mar 24, 15

Mkrl 746.0060 MHz
Ref 16 dBm Atten 20 dB _51.34 dBm
Peak ——

dB/

V1 52
53 FC
A AA

Center 746 MHz Span 18 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

Lower Band Edge - Band 13 — 5MHz BW — 64QAM - Port J1

= Agilent 213

Mkrl 758.800 MHz
Ref 18 dBm Atten 28 dB -32.63 dBm

Peak

dB/

V1 52
53 FC
A AA

Center 758 MHz Span 18 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

I |
Upper Band Edge - Band 13 — 5MHz BW — QPSK - Port J1
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Mkrl 758.800 MHz
Ref 18 dBm Atten 28 dB -33.44 dBm

Peak

dB/

V1 52
53 FC
A AA

Center 758 MHz Span 18 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

Upper Band Edge - Band 13 — 5MHz BW — 16QAM — Port J1

o Agilent  21:41:28 Mar 24, 15

Mkrl 758.000 MHz
Ref 16 dBm Atten 20 B -32.83 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 758 MHz Span 18 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

I |
Upper Band Edge - Band 13 — 5MHz BW — 64QAM — Port J1
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i Agilent 2

Mkrl 746060 MHz
Ref 16 dBm Atten 20 B -23.44 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 746 MHz Span 18 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

Lower Band Edge - Band 13 — 5MHz BW — QPSK — Port J2

= Agilent 2

Mkrl 746080 MHz
Ref 18 dBm Atten 20 4B -23.08 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 746 MHz Span 18 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

Lower Band Edge - Band 13 — 5MHz BW — 16QAM — Port J2
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= Agilent  21:18:11 Mar 24, 15

Ref 18 dBm Atten 28 dB -22.35 dBm
Peak — ———

dB/

V1 52
53 FC
A AA

Center 746 MHz

Span 18 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

Lower Band Edge - Band 13 — 5MHz BW — 64QAM — Port J2

o Agilent  21:17:23

Mkrl 758.060 MHz
Ref 16 dBm Atten 20 B —-33.35 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 758 MHz Span 18 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 20 ms (2001 pts)

Upper Band Edge - Band 13 — 5MHz BW — QPSK - Port J2
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o Agilent  21:21:42 Mar 24, 15

Mkrl 758080 MHz
Ref 18 dBm Atten 20 4B -32.95 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 758 MHz Span 18 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

Upper Band Edge - Band 13 — 5MHz BW — 16QAM — Port J2

= Agilent  Z21:

Mkrl 758080 MHz
Ref 18 dBm Atten 20 4B -34.25 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 758 MHz Span 18 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 28 ms (2001 pts)

I |
Upper Band Edge - Band 13 — 5MHz BW — 64QAM — Port J2
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o Agilent  19:12:55 Mar 24, 15

Mkrl 74688 MHz
Ref 18 dBm Atten 20 4B -28.1 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 752 MHz Span 28 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 22.87 ms (2001 pts)

Lower & Upper Band Edge - Band 13 — 10MHz BW — QPSK - Port J1

<o Agilent  19:38:

Mkrl 74688 MHz
Ref 18 dBm Atten 20 4B -27.89 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 752 MHz Span 28 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 22.87 ms (2001 pts)

Lower & Upper Band Edge - Band 13 — 10MHz BW — 16QAM — Port J1
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= Agilent  19:36:

Mkrl 74688 MHz
Ref 16 dBm Atten 20 B -27.41 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 752 MHz Span 28 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 22.87 ms (2001 pts)

Lower & Upper Band Edge - Band 13 — 10MHz BW - 64QAM — Port J1

= Agilent  19:38:.55 Mar 24, 15

Mkrl 74606 MHz
Ref 18 dBm Atten 20 4B -27.18 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 752 MHz Span 28 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 22.87 ms (2001 pts)

I |
Lower & Upper Band Edge - Band 13 — 10MHz BW — QPSK - Port J2
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i Agilent  19:48:43 Mar 24, 15

Mkrl 74688 MHz
Ref 16 dBm Atten 20 B -27.22 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 752 MHz Span 28 MHz
#Res BH 38 kHz #JBH 186 kHz Sweep 22.87 ms (2001 pts)

Lower & Upper Band Edge - Band 13 — 10MHz BW — 16QAM — Port J2

= Agilent  19:42:39 Mar 24, 15

Mkrl 74606 MHz
Ref 18 dBm Atten 20 4B -29.05 dBm
Peak

dB/

V1 52
53 FC
A AA

Center 752 MHz Span 28 MHz
#Res B 38 kHz #UBH 106 kHz Sweep 22.87 ms (2001 pts)

I |
Lower & Upper Band Edge - Band 13 — 10MHz BW — 64QAM — J2
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Conducted Spurious Emissions at Antenna Port

LIMITS:

FCC 27.53(c):

(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any
emission outside the licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) within the licensed band(s) of operation, measured in watts, in accordance
with the following:

(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 + 10
log (P) dB in a 6.25 kHz band segment, for base and fixed stations;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10

log (P) dB in a 6.25 kHz band segment, for mobile and portable stations;

FCC 27.53(f):

(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the
band 1559-1610 MHz shall be limited to —70 dBW/MHz equivalent isotropically radiated power
(EIRP) for wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz
bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an
antenna that is representative of the type that will be used with the equipment in normal

operation.

Test Methods:

Spectrum analyzer screen plots for LTE Band 13 are shown on the following pages. The

operating frequency was 748.5MHz, which was taken to represent Band 13.

The range 30MHz-10GHz was tested for 27.53(c)(1) with a 1 MHz resolution bandwidth.

Limit = 10*log(P[mW]) — (43 + 10*log(P[W])) = -13dBm

The ranges 763-775MHz and 793-805MHz were tested for 27.53(c)(3) with a 9kHz resolution

bandwidth.
Limit = 10*log(P[mW]) — (76 + 10*log(P[W])) = -46dBm

The range 1559-1610MHz was tested for 27.53(f) using a 1MHz resolution bandwidth for the -

70dBW/Mhz limit and a 1kHz resolution bandwidth for the -80dBW limit.

Wideband Limit = -70dBW/MHz = -40dBm/MHz, or at 1LMHz RBW, a displayed limit of -40dBm

Discrete Limit = -80dBW = -50dBm

<@> Curtis-Straus LLC, a wholly owned subsidiary of BV CPS

One Distribution Center Circle, #1 e Littleton, MA e TEL (978) 486-8880 e FAX (978) 486-88:
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PLOTS

FCC 27.53(c)(1):

LTE Band 13 — Antenna Ports J1 and J2 combined by using coupler

1 Mar 25, 15

Ref 16 dBm #Atten 20 dB
Peak

dB/

" Rt ; St L: b

V1 52
53 FC

Start 38 MHz Stop 1 GHz
#Res BH 1 MHz #BH 3 MHz Sweep 20 ms (2001 pts)

782
BUREAU
VERITAS

30MHz to 1GHz
[RBW 1MHz, VBW 3MHz, 2001 points, range 30-1000MHz]

Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
One Distribution Center Circle, #1 e Littleton, MA e TEL (978) 486-8880 e FAX (978) 486-882@
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B9:31:0

Ref 18 dBm #Atten 20 dB
Peak

dBs

V1 32

53 FC

A

Start 1 GHz Stop 2 GHz
#Res BW 1 MHz #YBH 3 MHz Sweep 20 ms (2081 pts)

| |

1-2GHz

[RBW 1MHz, VBW 3MHz, 2001 points, range 1-2GHz]

Note: Correction factor was added to the plot (including the coupler, cable factor and 20dB
attenuator.)

782
BUREAU
VERITAS
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LTE Band 13 Antenna Port J1

UV
PUVEN

2

B

>
)

7828

BUREAU

Ref 18 dBm #Atten 20 dB

Peak

dB/

V1 52
33 FC

Start & GHz Stop B GHz
#Res BW 1 MHz #YBH 3 MHz Sweep 30 ms (B0A1 pts)

| |
2-6GHz
[RBW 1MHz, VBW 3MHz, 8001 points, range 2-6GHz]

=2 Agilent  ©

Ref 16 dBm #fAtten 20 dB
Peak

dB/

Wwwmuwwmm

W1 s2
53 FC

Start 6 GHz Stop 16 GHz
#Res BH 1 MH=z #\JBH 3 MHz Sweep 88 ms (8001 pts)
| |
6-10GHz
[RBW 1MHz, VBW 3MHz, 8001 points, range 6-10GHZz]

Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
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LTE Band 13 — Antenna Port J2

5 Agilent  ©9:55:04 Mar 25, 15

Ref 16 dBm #Atten 20 dB
Peak

dB/

V1 52
33 FC

Start & GHz Stop B GHz
#Res BW 1 MHz #YBH 3 MHz Sweep 30 ms (B0A1 pts)

| |
2-6GHz
[RBW 1MHz, VBW 3MHz, 8001 points, range 2-6GHz]

= Agilent 05721 Mar 25, 15

Ref 16 dBm #fAtten 20 dB
Peak

dB/

WMW

W1 s2
53 FC

Start 6 GHz Stop 16 GHz
#Res BH 1 MH=z #\JBH 3 MHz Sweep 86 ms (8001 pts)

| |
6-10GHz
[RBW 1MHz, VBW 3MHz, 8001 points, range 6-10GHZz]

UV
PUVEN

2

B
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FCC 27.53(c)(3):

- Agilent  17:83:33 Dec 43, 55 R T

Mkrl 7631716 MHz
Ref —56 dBm #Htten @ dB -71.19 dBm
Pealk
Log
18
dB/

O =

M1 52
53 FC
A AA

Start 763 MHz Stop 775 MHz
#Res BW 9 kHz #\/BK 28 kHz Sweep 337.7 ms (8001 pts)

Port J1, 763-775MHz

Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
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- Agilent  17:11:19 Dec 43, 55 R T

Mkrl 7648178 MHz
Ref —56 dBm #Atten B dB -79.35 dBm
Feak
Log
18
dB/

M1 52
33 FC
A AA

Start 763 MHz Stop 775 MHz
#Res BH 9 kHz #\/BH 28 kHz Sweep 337.7 ms (8001 pts)

Port J2, 763-775MHz

Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
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- Agilent  17:09:17 Dec 43, 55 R T

Mkrl 7974728 MHz
Ref —56 dBm #Atten B dB -81.78 dBm
Feak
Log
18
dB/

4 3=

M1 52
33 FC
A AA

Start 793 MHz Stop 805 MHz
#Res BH 9 kHz #\/BH 28 kHz Sweep 360.8 ms (8001 pts)

Port J1, 793-806MHz

Curtis-Straus LLC, a wholly owned subsidiary of BV CPS
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- Agilent  17:18:26 Dec 43, 55 R T

Mkrl 8825428 MHz
Ref —56 dBm #Atten B dB -80.88 dBm
Feak
Log
18
dB/

s

M1 52
33 FC
A AA

Start 793 MHz Stop 805 MHz
#Res BH 9 kHz #\/BH 28 kHz Sweep 360.8 ms (8001 pts)

Port J2, 793-806MHz
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FCC 27.53(f) Wideband Emission Limit:

% Agilent  21:16:18 Dec 25, G55 R T

Mkrl 1.599112 GHz
Ret —30 dBm #Atten B dE -5E.4 dEm
Feak
Log
18
dB/

Le 3

M1 52
33 FC
A AA

Start 1.559 GHz Stop 1.61 GHz
#Res BH 1 MHz #/BH 3 MHz Sweep 80 ms (8001 pts)

Port J1, 1559-1610MHz
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