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Test Number: 514-16R1

Issue Date: 2/7/2017

1. Scope

This test report certifies that the Westell 2 Watt Public Safety Signal Booster Model
PS71090-PS78, as tested, meets the FCC Part 90 Subpart R and Part 20 requirements.
The scope of this test report is limited to the test sample provided by the client, only in as
much as that sample represents other production units. If any significant changes are made

to the unit, the changes

shall be evaluated and a retest may be required. Revision R1

updates the company address on the cover page, and adds the DC power input information
to Section 2.8 on this page.

2. Product Details
2.1. Manufacturer:
2.2. Model Numbers:
2.3. Serial Number:
2.4. Description:

2.5. Power Source:
2.6. Software Version:
2.7. EMC Modifications:

Westell, Inc.
PS71090-PS78
1610002S

The PS71090-PS78 2 Watt Public Safety Signal Booster is an in-
building signal booster with NFPA72-compliant features such as
antenna monitoring and alarming and 24-hour battery back-up
capabilities. The unit, which also meets future FirstNet
requirements, is provided in a NEMA Type 4 red enclosure. The
PS71090-PS78 supports uplink bands of 788-805 or 806-816/806-
824 MHz and downlink bands of 758-775 or 851-861/851-869 MHz.

120 VAC, 60 Hz
0.1
None

2.8. DC voltages and currents of final transmitter stage @ 25°C

Frequency Range 758 -775 MHz / 851~869 MHz & 788 — 824 MHz

DC Input Voltage Range +27VDC , 5.3VDC

DC Current

1.1(Typ.), 1.5A (Max.) @CW 36.5dBm / 27V
120mA (Typ.), 0.15A (Max.) @CW 36.5dBm / 5.3V
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3. Product Configuration
3.1. Support Equipment

Device Manufacturer Model Serial No. Comment
Power Supply APX Technologies | SP130P966ER n/a
Notebook PC Dell Latitude C400 | 9760689253 |Configuring Unit

3.2. Cables
Cable Type Length | Shield From To

RF, 50 Q, N male — N male M Yes EUT Signal Generator
RF, 50 Q, N male — N male M Yes EUT 50 Q Load
Power Supply 2M+2M | Yes EUT 120 VAC, 60 Hz
Ethernet 2M No EUT Notebook PC
DB-9 Alarm Relays 2M Yes EUT Un-terminated

Notebook PC is connected only during setup and configuration

3.3. Operational Characteristics & Software
(1) The unit was allowed to power up normally and go through its configuration cycle.

(2) Using an RF Signal Generator on the Input and a Spectrum Analyzer on the output
Downlink or Uplink frequencies a signal was generated over the intended bandwidth of
operation.

(3) The signal generator was configured to provide a 4.1 MHz AWGN signal to the input of the
amplifier across the public safety broad bands (PS-BB) and a CW, 6.25, 12.5, 25 kHz FM
modulated, CPAO P25 Phase 1 and Phase 2 signals to the input of the amplifier across the
public safety narrow bands to be used by the product.

(4) The units internal AGC threshold was determined by applying an input signal until a 1 dB
increase in input signal did not cause a 1 dB in output signal for each of the Uplink and
Downlink frequencies.
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3. Product Configuration (continued)
3.3. Operational Characteristics & Software

Em_ission Modulation Occup_ied Chanr_lel Audio
Designator Bandwidth | Bandwidth | Frequency
16KOF3E FM 16.0 kHz 25 kHz 1 kHz
11K3F3E FM 11.3 kHz 12.5 kHz 1 kHz
4K04F1E FM 4.04 kHz 6.25 kHz 1 kHz
N/A CW N/A N/A N/A

8K16F1D C4FM 8.16 kHz 12.5 kHz N/A
9K82G1D | m/4-DQPSK 9.82 kHz 12.5 kHz N/A
4AM18FOW AWGN 4.18 MHz 5 MHz

3.4. Block Diagram (Signal Booster’s final stage uses 3.3 and 5 Volts DC)

RI214-U (qty 2) =—>

EUT
Ethernet Ethernet
Power Supply
Laptop for
Configuration
120 VAC, To Alarm
60 Hz Relays
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4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

Device Manufacturer |Model No.| Serial No. | Cal Due | Interval
EMI Test Receiver, 9kHz — 7GHz * Rohde & Schwarz ESR7 101156 7/23/2017 2 Years
Spectrum Analyzer 20 Hz — 40 GHz * | Rohde & Schwarz FSV40 100899 7123/2017 2 Years
Spectrum Analyzer, 9 kHz to 40 GHz ®| Rohde & Schwarz FSVR40 100909 7123/2017 2 Years
EMI Receiver, 9 kHz to 6.5 GHz Hewlett Packard 8546A 3650A00360 6/4/2017 3 Years
Biconilog Antenna, 30 MHz to 2 GHz | Sunol Sciences Corp JB1 A050913 6/3/2019 3 Years
Horn Antenna, 960 MHz — 18 GHz Electro-Metrics RGA-50/ 60 2813 10/13/2017 2 Years
Preamplifier, 1 GHz to 26.5 GHz Hewlett Packard 8449B 3008A01323 7121/2017 2 Years
RF Signal Generator 5kHz to 6 GHz Rohde & Schwarz SMIQ06B 10090 7123/2017 2 Years
Noise Source 10 MHz to 6 GHz Micronetics NS346B 17883 10/15/2017 1 Year
Digital Barometer Control Company 4195 1D236 10/8/2017 2 Years

LESR7 Firmware revision: V2.28,SP1 Date installed: 9/2/2016
2 FSV40 Firmware revision: V2.30 SP4, Date installed: 5/4/2016
3 ESVR40 Firmware revision: V2.23, Date installed: 10/20/2014

Previous V2.26, installed 8/15/2014.
Previous V2.30 SP1, installed 10/22/2014.
Previous V1.63 SP1, installed 8/28/2013.

4.2. Measurement & Equipment Setup

Test Dates: 11/21/2016, 11/22/2016, 11/23/2016,

11/30/2016, 1/20/2017, 2/6/2017
Test Engineers: Larry Stillings, Cody Merry, Mark McSweeney
Normal Site Temperature (15 — 35°C): 24
Relative Humidity (20 -75%RH): 33

4.3. Test Procedure
The test measurements contained in this report are based on the requirements
detailed in FCC Part 90 & Subpart R.

The test methods used to generate the data is this test report are in accordance with
ANSI C63.26:2015, American National Standard for Compliance Testing of
Transmitters Used in Licensed Radio Services, FCC OET KDB 935210 DO5 Indus
Booster Basic Meas v01r01 dated 2-12-2016, Measurements Guidance for Industrial
and Non-Consumer Signal Booster, Repeater and Amplifier Devices, FCC OET KDB
971168 D01 Power Meas License Digital Systems v02r02 dated 10-17-2014 and
ANSI/TIA-102.CAAA-D-2013, Digital C4FM/CQPSK Transceiver Measurement
Methods.

Measurements were also made in accordance with ANSI/TIA-603-D 2010 Land Mobile
FM or PM Communications Equipment Measurement and Performance Standard.
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5. Measurement Summary

Section Description or oo Test
; Part 90 Report Result Comment
Test Requirement .
Reference Section
- 90.219(e)(1)
gg\’;grbfi’;fi;ransm'“'”g 90.541 61 | Compliant
90.542
. . 90.219(e)(4)(ii)
(E)r%?sjs[,)ufr? Sgggw'dth and Part 2.1049 62 | Compliant
90.210

Spurious Emissions at 90.219(e)(3) .

Antenna Terminals 90.543 6.3 Compliant

Field Strength of Spurious 90.219(e)(3) .

Emissions 90.543 6.4 Compliant

The EUT does not
Frequency Stability 90.539 6.5 N/A translate the frequency
of the input signal

Out of Band Rejection N/A 6.6 Compliant

Noise Figure 90.219(e)(2) 6.7 Compliant

Public Exposure to Radio Section 1.1307 6.8 Compliant

Frequency Energy Levels (b)(1) ' P
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6. Measurement Data
6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542

Requirement: The transmitter output power of mobile and control transmitters
operating in the 758 to 768 MHz, 769 to 775 MHz, 788 to 798 MHz and
799 to 805 MHz bands must not exceed 30 Watts.

The output power capability of a signal booster must be designed for
deployments providing a radiated power not exceeding 5 Watts ERP for
each retransmitted channel.

Measurement of AGC Threshold

Test Method: KDB 935210 Section 4.2 & KDB 971168 Section 5.2

6.1.1. Mean Transmitter Output Power, Transmitter Only

Center Frequency Output Power Input
Modulation Type Power Result
(MHz) (dBm) (Watts) (dBm)
AWGN Modulation 766 33.20 2.089 -56.35 Compliant
FM Modulation 771 32.95 1.972 -57.53 Compliant
Ccw 771 33.06 2.023 -57.51 Compliant
C4FM Modulation 771 33.09 2.037 -57.43 Compliant
/4-DQPSK Modulation 771 32.87 1.936 -57.78 Compliant
AWGN Modulation 796 33.32 2.148 -56.40 Compliant
FM Modulation 802 32.65 1.841 -57.66 Compliant
Cw 802 32.66 1.845 -57.65 Compliant
C4FM Modulation 802 32.72 1.871 -57.50 Compliant
m/4-DQPSK Modulation 802 32.55 1.799 -57.78 Compliant

Note: Input Power is at the 1 dB AGC threshold Level
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6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)
6.1.2. Mean Transmitter Output Power, 766 MHz, AWGN Modulation
Spectrum I [@]

Ref Level 25.00 dBm  Offset 20.00 d8 @ RBW 50 kHz

|= Att 25 dB SWT 2ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

514-16 Westel PS71090 @1Rm View

N mM1[1] 15.06 dBm)|
30 dém 766.00000 MHz
20 dem o

ANTET I

10 dBri \

odem / \

=10 dBém ; \

-20 dém \

-30 dam } .
Pl ai ey i rm e b S ronin
-40 dém

=50 dém

-60 dBém

CF 766.0 MHz 2001 pts Span 10.0 MHz

Marker

Type | Ref | Trc | X-value | v-value | Function | Function Result
M1 1 766.0 MHz 15,06 dBm Band Power 33.20 dém
g - e ]
1 ] Heasuring... " GHENNNNND W 04.05:03 P Yy
Date: 21.NOV.2016 16:05:02

6.1.3. Mean Transmitter Input Power, 766 MHz, AWGN Modulation
Spectrum [%]

Ref Level -10.00 dBm @ RBW 50 kHz

|& Att 0de SWT 2ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

S14-16 Westel PS71090 @1Rm View

m1[1] 74.71 dBm
766.00000 MHz
-20 dém

-30 dBm

-40 dem

-50 dBm

-60 dBm:

-70 dBm

-80 dBm

-90 dBm f \\
-100 dBm

Douuot UV S NS DU S

CF 766.0 MHz 2001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 766.0 MHz -74.71 dém Band Power -56.35 dBm
—
Jil | Measuring...  WRANNANAD e ;;fn{iﬁs Fr
Date: Z1.NOV.2016 1&:40:54
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6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)
6.1.4. Mean Transmitter Output Power, 771 MHz, FM Modulation

Spectrum :%1

Ref Level 35.00 dBm Offset 20.00 dB & RBW 100 kHz

|= Att 25de SWT 2 ms ¥YBW 1MHz Mode Sweep Input AC
Count 100/100

514-16 Westel PS71090 @1Rm Yiew

Vi1 M1[1] 32.95 dBm
30 dem It

/ \ 771.000000 MHz
20 dBm
10 dém: / \

/ \
0 dém 1 \
-10 dBm / \r

-20 dBm

1/ \

-40 dBm

-50 dBm

-60 dBm

CF 771.0 MHz 2001 pts Span 2.0 MHz

029N 7

—
H | Measuring...  QRERANNND e

Date: Z1.NOV.Z0le 17:12:358

6.1.5. Mean Transmitter Input Power, 771 MHz, FM Modulation
Spectrum I [%]

Ref Level -10.00 dBm @ RBW 100 kHz

& Att 0de  SWT 2ms VBW 1 MHz Mode Sweep Input AC
Count 100/100

514-16 Westell PS71090 @ 1Rm Yiew

M1[1] -57.53 dBm
771.000000 MHz
-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm /\

-70 dBm / Y
-80 dem / \,
-90 dBm \

-100 dBm
i m i | A petnneo i L Pl A S A A e NPt ]
CF 771.0 MHz 2001 pts Span 2.0 MHz
) T I L R
7
Date: 22.MOV.2016 16:01:22
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6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)

6.1.6. Mean Transmitter Output Power, 771 MHz, CW Signal

Spectrum

(=)

Ref Level 35.00 dBm
[ Att 25 de
Count 100/100

SWT 2ms

Offset 20.00 dB @ RBW 100 kHz
vBw

1 MHz

Mode Sweep Input AC

514-16 Westel PS71090 @1Rm View

30 dBm

“Ml

mM1[1]

20 dem

33.06 dBm
771.000000 MHz

10 dBm

0 dBm

-10 dém

-20 dém

G- 4

-40 dém

-50 dém

-60 dém

CF 771.0 MHz

2001 pts

Span 2.0 MHz

Il

Date: Z1.NOV.201l6 16:53:02

—
Measuring... JECORND g

6.1.7. Mean Transmitter Input Power, 771 MHz, CW Signal

Spectrum

11/21/2016

04i53:03PM

&)

Ref Level -10.00 dém
|= Att 0dB
Count 100/100

SWT 2 ms

@ RBW
VBW

100 kHz
1 MHz

Mode Sweep

Input AC

514-16 Westell PS71090 @ IRm View

-20 dBm

M1[1]

-57.51 dBm
771.000000 MHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dbm

-90 dBm

SRS ey T wer——"

SYRPNBEPRIY PIVEFSRPRET PR,

et il ]

CF 771.0 MHz

2001 pts

Measuring...

Span 2.0 MHz

0020 PM 7

Page 11 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



ompliance @
orldwide ECeRESITED)

CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1
6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)
6.1.8. Mean Transmitter Output Power, 771 MHz, C4FM Modulation
Spectrum | [%]

Ref Level 35.00 dBm  Offset 20.00 dB & RBW 100 kHz

o Att 25de SWT 2 ms vBW 1 MHz Mode Sweep Input AC
Count 100/100

514-16 \Westel PS71090 @1Rm View

Issue Date: 2/7/2017

X1 M1[1] 33.09 dBm
30 dBm

/ \ 771.000000 MHz
20 dBm
10 dem ’{ \

[ |
-10 dBm / \\

-20 dBm

Eltal=] ) al J \
-40 dBm
-50 dBm
-60 dém
CF 771.0 MHz 2001 pts Span 2.0 MHz
m—
T J Measuring... JEANENEND 8 05:00:00 PM 7/
Date: Z1.NOV.2016 17:00:48

6.1.9. Mean Transmitter Input Power, 771 MHz, C4FM Modulation

Spectrum “%:ll

Ref Level -10.00 dBm @ RBW 100 kHz

jo Att 0ds  SWT 2ms YBW 1 MHz Mode Sweep Input AC
Count 100,100

514-16 Westell PS71090 @ 1Rm Yiew

mM1[1] 57.43 dBm
771.000000 MHz
-20 dBm

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dem /

-30 dBm / L

-90 dBm f/ \\
. -

N N N e e d | [*stnmen et

e ey PRV PURES R

CF 771.0 MHz 2001 pts Span 2.0 MHz
—
]-: | Measuring...  WRERANAED W6 otnsaapM
Date: 2Z.NOV.2016 16:03:47
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6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)

6.1.10. Mean Transmitter Output Power, 771 MHz, 1/4-DQPSK Modulation

Spectrum |

(=)

Ref Level 35.00 dBm
I Att 25 ds
Count 100/100

Offset 20.00 dB & RBW 100 kHz

SWT 2 ms vBW 1 MHz Mode Sweep Input AC

514-16 \Westel PS71090 @1Rm View

30 dem

¥

W1 mi[1]

20 dBm

32.87 dBm
771.000000 MHz

10 dBm

0dem

-10 dBm

-20 dBm

KNG ie=

.

-40 dBm

-50 dBm

-60 dBém

CF 771.0 MHz

2001 pts

Span 2.0 MHz

)l

—
J Measuring... JEANENEND 8

Date: 21.NOV.2016

17:02:

58

05:02:59PM 7/

6.1.11. Mean Transmitter Input Power, 771 MHz, 11/4-DQPSK Modulation

Spectrum I

(=)

Ref Level -10.00 dBm
= Att 0de
Count 100/100

SWT 2 ms

@ RBW
vBwW

100 kHz

1 MHz Mode Sweep Input AC

514-16 Westell PS71090 @1Rm View

-20 dBm

M1[1]

57.78 dBm
771.000000 MHz

-30 dem

-40 dBm

-50 dBm:

-60 dBm

=

-70 dem

-80 dBm

-90 dém

-100 dBm
e et

| PPRPVSPYVIU YNV SO——"y

s A P it e ful o g 0]

CF 771.0 MHz

2001 pts

I

J Measuring...

Date: 22.NOV.2016 16:05:08

Span 2.0 MHz

04:05:00 PM 7
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6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)

6.1.12. Mean Transmitter Output Power, 796 MHz, AWGN Modulation
Spectrum [@

Ref Level 35.00 dém Offset 20.00 dB & RBW 50 kHz

[ Att 25dB  SWT 2 ms YBW 500 kHz Mode Sweep Input AC
Count 100/100

[514-16 Westel PS71090 @1Rm View

M1[1] 14.41 dBm|

30 dBm 796.00000 MHZ|

20 dBm

10 dBm =
0 dem f" \\
-10 dBr

s | |

-30 dem
A A i P LY S R

-40 dBm

-50 dBm

-60 dBm

CF 796.0 MHz 2001 pts

Marker

Type | Ref | Trc | X-value | Y-wvalue | Function \
M1 1 796.0 MHz 14.41 dem Band Power

Span 10.0 MHz

Function Result
33.32 dBm

T q B 11/21/2016
K | Measuring... RERRERN | ] 0isTTPM 7

6.1.13. Mean Transmitter Input Power, 796 MHz, AWGN Modulation
(Spectmm ) &

Ref Level -10.00 dBm @ RBW 50 kHz

|= Att 0de  SWT 2ms YBW 500 kiz  Mode Sweep Input AC
Count 100/100

514-16 Westel PS71090 @1Rm View

M1[1] -73.72 dBm|

796.00000 MHz|
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm: b4l

-80 dBm -

/ \
-90 dBm -

| |
-100 dém |

W PR B P st s A ]

CF 796.0 MHz 2001 pts
Marker

Span 10.0 MHz

Function Result

Type | Ref | Trc | X-value | Y-value |__Function |
M1 -56.40 dBm

1 796.0 MHz -73.72 dém Band Power

].[ | Measuring... ||||||nlﬂ-

Tzizete
034205 PN

Date: 21.NOV.Z2016 16:42:04
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1
6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)
6.1.14. Mean Transmitter Output Power, 802 MHz, FM Modulation
(Spocmm ) &3

Ref Level 35.00 dBm  Offset 20.00 dB & RBW 100 kHz

[= ALt 25de  SWT 2ms YBW 1 MHz
Count 100/100

[514-16 Westell PS71090 @ 1Rm View

Issue Date: 2/7/2017

Mode Sweep Input AC

w1 M1[1] 32.65 dBm|
30 dBm

\ 802.001000 MHz
20 dBm / \

10 dBm / \
[
-10 dém / \

-20 dém /

30 dmn / \

EETER=[o11 Py srerempremrer vy e Ve e e e Ay R T

-40 dBm

-50 dBm

-60 dBm

CF 802.0 MHz 2001 pts Span 2.0 MHz
Il | Measuring.. WANNNNNAN WO G0N

Date: 2ZZ.NOV.2016 15:50:40

6.1.15. Mean Transmitter Input Power, 802 MHz, FM Modulation
Spectrum @]

Ref Level -10.00 dem @ RBW 100 kHz

jo Att 0ds SWT 2ms VBW 1 MHz Mode Sweep Input AC
Count 100/100

514-16 Westell PS71020 @ 1Rm Yiew

mM1[1] 57.66 dBm)
802.001000 MHz

20 dBm

-30 dBm

-40 dBm

50 dBm

-60 dBm

7T
- [T

-90 dBm / \\
-100 dem / \

I e e e R |

bty st e PPt e )

CF 802.0 MHz 2001 pts Span 2.0 MHz

04:10:02PM 7

]'r | Measuring...  EEERRRRNN

Date: 22.NOV.2016 16:10:01

Page 15 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



ompliance @
OrldWIde ACCREDITED

CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017
6. Measurement Data

6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)
6.1.16. Mean Transmitter Output Power, 802 MHz, CW Signal
(Spocmm ) &3

Ref Level 35.00 dBm  Offset 20.00 dB & RBW 100 kHz

= Att 25de SWT 2ms YBW 1MHz Mode Sweep Input AC
Count 100/100

[514-16 Westell PS71090 @ 1Rm View

w1 M1[1] 32.66 dBm|
30 dBm

\ 802.001000 MHz
20 dBm // \
10 dBm \
/ \
-10 dBm / \

~

-20 dém j \
NMM\M\/WMWN FrarveerTy =yE YTy AT s A A A AN e it P Wt nmnninnd]
-40 dém
-50 dém
-60 dBm
CF 802.0 MHz 2001 pts Span 2.0 MHz
—
Il ] Measuring... QEANNNNRD WO 0L
Date: 22.N0V.2016 15:52:45

6.1.17. Mean Transmitter Input Power, 802 MHz, CW Signal

Spectrum “%;"l

Ref Level -10.00 dém @ RBW 100 kHz

|& Att Dde SWT 2ms VBW 1 MHz Mode Sweep Input AC
Count 100/100

[S14-16 Westell PS71090 @ 1Rm View

mM1[1] -57.65 dBm
802.001000 MHz
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm /K

-70 dem / \
-80 dBm / \

-90 dBm / \
e /

[IRESPRREIPUPIY SPRFPUIE P

A s e

CF 802.0 MHz 2001 pts Span 2.0 MHz
T 11, 2016
J—'\ ) Measuring... EENERRNENY s 0400115 PM 7
Date: 22.NOV.2016 16:09:14
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data
6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)
6.1.18. Mean Transmitter Output Power, 802 MHz, C4FM Modulation

Spectrum “%;"l

Ref Level 35,00 d8m Offset 20.00 dB @ RBW 100 kHz

|& Att 25ds  SWT 2ms VBW 1MHz Mode Sweep Input AC
Count 100/100

[S14-16 Westell PS71090 @ 1Rm View

/kl‘l M1[1] 32.72 dBm
30 dBm / 802.001000 MHz

20 dBm

10 deém / \

0 dem

-10 dBm / \

-20 dBm / \

B e e e e S S B e

-40 dBm

50 dBm

50 dBm

CF 802.0 MHz 2001 pts Span 2.0 MHz

T 11, 2016
i | Measuring...  WRARRRRED RasssirHI

Date: 22.NOV.2016 15:56:03

6.1.19. Mean Transmitter Input Power, 802 MHz, C4FM Modulation

Spectrum néll

Ref Level -10.00 dBm @ RBW 100 kHz
l& Att 0dB  SWT 2ms VBW 1 MHz Mode Sweep Input AC
Count 1007100

514-16 Westell PS71090 @1Rm View

M1[1] -57.50 dBm)

802.001000 MHz
-20 dBm
-30 dBm
-40 dém:
-50 deém

-60 dem

-70 dém / \
-20 dem

-90 dem / \

-100 dem

N e ey RV TR N e I
CF 802.0 MHz 2001 pts Span 2.0 MHz
—
11/22/2016
L Jjl | reasuring... WHARRRRRS Wl SENEES 4
Date: 22.NOV.2016 16:08:1
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data
6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (cont)
6.1.20. Mean Transmitter Output Power, 802 MHz, T1/4-DQPSK Modulation

Spectrum “%;"l

Ref Level 35,00 d8m Offset 20.00 dB @ RBW 100 kHz

|& Att 25ds  SWT 2ms VBW 1MHz Mode Sweep Input AC
Count 100/100

[S14-16 Westell PS71090 @ 1Rm View

1 M1[1] 32.55 dBm
1
30 deém AN

/ \ 802.001000 MHz
20 dBm \
10 deém / \\
0 dem /
-10 dBm / \

-20 dem

-40 dBm
-50 dBm
50 dBm
CF 802.0 MHz 2001 pts Span 2.0 MHz
1 YR
F\ J Measuring...  EESSNANHD W 03T PM
Date: 22.NOV.201¢ 15:57:30

6.1.21. Mean Transmitter Input Power, 802 MHz, 11/4-DQPSK Modulation

Spectrum I ué:

Ref Level -10.00 dBm @ RBW 100 kHz
J& Att 0dB  SWT 2ms VBW 1MHz Mode Sweep Input AC
Count 100/100

514-16 Westell PS71090 @1Rm View

M1[1] -57.78 dBm|

802.001000 MHz
-20 dBm
-30 dBm
-40 dBm;
-50 dBém

M1

-60 deém

-70 dem / \‘
-80 dém // \\
-90 dém / \

m—-mm\.ﬂ- NP IRy SU R RS —
CF 802.0 MHz 2001 pts Span 2.0 MHz
11/22/2016
jl J Measuring... @L0CRLLLD g6 OHIOHIPH )
Date: 22.NOV.2016 16:06:48
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data
6.1. Broadband Transmitting Power Limits 90.219(e)(1), 90.541, 90.542 (continued)
6.1.2. Maximum ERP

ERP is defined in FCC Title 47, Chapter |, Part 2, Subpart A, Section 2.1 as “Effective
Radiated Power. The product of the power supplied to the antenna and its gain relative
to a half-wave dipole in a given direction.”

ERP = Transmitter Power (dBm) - Cable Loss (dB) + Antenna Gain (dBi)

The manufacturer of the device under test recommends one antenna and cable
combination for use with their product. The following table provides the worst case
effective radiated power based on the measured transmitter output power and the
antenna gain:

Center Transmitter Cablle Antenna Total Output
Modulation Type Frequency Power InsL((a)rStlson Gain Power

MHz dBm dB dBi dBm Watts

AWGN Modulation 766 33.20 0.00 3.00 36.20 4.17
FM Modulation 771 32.95 0.00 3.00 35.95 3.94
Ccw 771 33.06 0.00 3.00 36.06 4.04

C4FM Modulation 771 33.09 0.00 3.00 36.09 4.06
/4-DQPSK Modulation 771 32.87 0.00 3.00 35.87 3.86
AWGN Modulation 796 33.32 0.00 3.00 36.32 4.29
FM Modulation 802 32.65 0.00 3.00 35.65 3.67
Ccw 802 32.66 0.00 3.00 35.66 3.68

C4FM Modulation 802 32.72 0.00 3.00 35.72 3.73
1/4-DQPSK Modulation 802 32.55 0.00 3.00 35.55 3.59

! Measured. See section 6.1.1.
2 Customer supplied 3 dBi. Factor is a combination of both antenna gain and cable loss.

6.1.3. Booster gain — 90 dB Nominal

Modulation Type Center Frequency ggwgrt Ilrc])svuetr Gain
(MHz) (dBm) | (dBm) dB

AWGN Modulation 766 33.20 | -56.35 | 89.55

FM Modulation 771 32.95 -57.53 90.48

cw 771 33.06 -57.51 | 90.57

C4FM Modulation 771 33.09 -57.43 90.52

/4-DQPSK Modulation 771 32.87 -57.78 | 90.65

AWGN Modulation 796 33.32 -56.40 89.72

FM Modulation 802 32.65 -57.66 | 90.31

CwW 802 32.66 -57.65 90.31

C4FM Modulation 802 32.72 -57.50 90.22

T/4-DQPSK Modulation 802 32.55 -57.78 90.33
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 and Emission Mask 90.210

Requirement: Each authorization issued to a station licensed under this part will show
an emission designator representing the class of emission authorized.
The designator will be prefixed by a specified necessary bandwidth.
This number does not necessarily indicate the bandwidth occupied by
the emission at any instant.

There is no significant change in the occupied bandwidth of the
retransmitted signal.

Emission Mask shall also be met for each modulation type. Emission
Mask C is used for the 758 to 775 MHz and 788 to 805 MHz bands per
the table in section 90.210.

FM modulation at 16 kHz was used as worst case against emission
mask C at AGC threshold and 3 dB above AGC threshold as the other
modulations are narrower.

Test Method: KDB 935210 Section 4.4
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Test Number: 514-16R1

&

IACCHEDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1. Occupied (99% Power) Bandwidth

Output Input
Modulation Type Frequency g;ggs\;letﬁ I;D;ncduveilgtdh Difference Result
MHz kHz kHz kHz
AWGN 766 4173 4198 -25.000 Compliant
FM 16KOF3E 771 16.017 16.017 0.000 Compliant
FM 11K3F3E 771 11.334 11.334 0.000 Compliant
FM 4K04F1E 771 4.040 4.033 0.007 Compliant
C4FM 771 8.126 8.111 0.015 Compliant
T/4-DQPSK 771 9.820 9.820 0.000 Compliant
AWGN 796 4178 4208 -30.000 Compliant
FM 16KOF3E 802 16.017 16.017 0.000 Compliant
FM 11K3F3E 802 11.334 11.334 0.000 Compliant
FM 4KO03F1E 802 4.033 4.040 -0.007 Compliant
C4FM 802 8.156 8.111 0.045 Compliant
/4-DQPSK 802 9.775 9.835 -0.060 Compliant
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)
6.2.1.1. Occupied (99% Power) Bandwidth Measurement, 766 MHz, AWGN

Ref Level 35.00 dem Offset 20.00 d8 & RBW 50 kHz
|= Att 25 dB SWT 2 ms @ VYBW 500 kHz Mode Sweep  Input AC

514-16 Westel PS71090 @ 1Pk Yiew
M1[1] 24.79 dBm
30 dBm =R 766.00000 MHz|
Mwﬂm A Mt Tt a4 A, . 4.172913543 MHz|
20 dBrm - -
\' \
10 dBm /r \
0dem } ‘
-10 dBm \
-20 dBm MW«WMW R T R LU TP (N FE Ny
-30 dem
-40 dem
-50 dem
-60 dem
CF 766.0 MHz 2001 pts Span 10.0 MHz
I | Measuring... [ | R ™ ] osias e
Date 1 16 16:06:4

6.2.1.2. Occupied (99% Power) Bandwidth Input, 766 MHz, AWGN
Spectrum @

Ref Level -10.00 dém @ RBW 50 kHz
|= Att 0dB SWT 2ms @ VBW 500 kHz Mode Sweep Input AC
514-16 Westel PS71090 @1Pk View
M1[1] -64.43 dBm|
766.00000 MHz|
20 dBm Occ Bw 4.197901049 MHz|

-30 dBm

-40 dBm

-50 dBm-

-60 dem:

IR IESWIVEE, APNGREITS LY
-70 dBmr V-

-80 dBm f

f \

\-www—wdww'rw&umj L«ﬁuwr Pl pafoetMarAethahon
-100 dBm
CF 766.0 MHz 2001 pts Span 10.0 MHz
il i 11/21/2016
JL J Measuring... HECREREND o4as06 PM 7

Date: 21.NOV.2016 16:45:05

Page 22 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



*‘ompliance
orldwide

|ACOREDITED!

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.3. Occupied (99% Power) Bandwidth Measurement, 771 MHz, 16k FM

Spectrum n%’ll

Ref Level 35.00 dBm  Offset 20.00 d& & RBW 300 Hz
j Att 25de SWT G556 ms @ YBW 1kHz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View

mM1[1] 33.55 dBm|
30 dem 5

|

il
|
|
|

|
L
|
Him
|

|

|

0 dbm t

770.9750000 MHz
ﬁ Occ Bw 16.016991504 kHz

-20 dBm ﬂ

NN
[ | / \,«,J J L)

|
|

Hi

W

I
LWl

1]
i

-50 dBm
-60 dBm
CF 771.0 MHz 2001 pts Span 50.0 kHz
—_—
]-r | Measuring... [ FEREEEE N ] 025430 PM

6.2.1.4. Occupied (99% Power) Bandwidth Input, 771 MHz, 16k FM

Spectrum | n%:[

Ref Level -10.00 dBm @ RBW 3200 Hz
& Att 0dE  SWT 55.6 ms @ VBW 1kHz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View

M1[1] -68.34 dBm
UUUUUUUUUUUUUU

-20 dBm Occ Bw 16.016991504 kHz

-30 dem

-40 dem

-50 dBm

-60 dém

=
—
——=
=

-70 dBm

=

-80 dBm
-90 dBm ﬂ
-100 dem

CF 771.0 MHz 001 pts Span 50.0 kHz

ey
T | Measuring. ) it Yy

_ ]
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Test Number: 514-16R1

|ACOREDITED!

Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)
6.2.1.5. Occupied (99% Power) Emissions Mask C, 771 MHz, 16k FM

Spectrum

Ref Level 35.00 dbm  Offset 20.00 dB & RBW 300 Hz
= Att 25dB  SWT 55.6 ms @ YBW 1kHz Mode Sweep Input AC

[514-16 Westell PS71090 @ 1Pk View

M1[1]
N
N

30 dBm

1
20 dBm

DDDDDDDDDDDDDD

10 dem

IR
|

0 dBm

|

|
: RN
. i
; : |

[FCC P90.210 Emission Mask C

O]
NI M

T
N[N AN N AN

sk C 77
i
|
J

|
|
|
|
i
Py DA AN ACICA IRANENIV S

-50 dem

-60 dem

CF 771.0 MHz 2001 pts Span 50.0 kHz
—
1 ] Heasuring.. CRRRRRE e

Y

6.2.1.6. Occupied (99% Power) Emissions Mask C Plus 3 dB, 771 MHz, 16k FM

Spectrum

Ref Level 3500 dém Offset 20,00 dé & RBW 300 Hz
|& Att 25de  SWT 556 ms @ VBW 1kHz Mode Sweep Input AC

514-16 Westell PS71090 @ 1Pk View

M1[1]
30 de A

/ ﬂ M1 ﬁ N\
/ N
20 dem I

A ‘l\ I

/

0 dém

: I
|

——

o

-10 6Bt
| =~

— /
t

h
FCC P90.210 Emission M
-20 dem I

| |
il I |
R |
l

—

o | WANAVAVI AT R IVAVAVIN Y

-50 dém

-60 dém

il | Measuring... [T ™}

CF 771.0 MHz 2001 pts Span 50.0 kHz
11/22,
03:00;

00 nnnpl: /%
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)
6.2.1.7. Occupied (99% Power) Bandwidth Measurement, 771 MHz, 11k FM

Spectrum I ':%1

Ref Level 35.00 dBm  Offset 20.00 dB & RBW 100 Hz

= Att 25dp SWT 300 ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View

[ M1[1] 31.53 dBm|
30 dBm 771.0000150 MHz
cc Bw 11,334332834 kHz
20 dBm
i T2
10 dem
0 dBm
-10 dém
-20 dém
-30 dém n
\ i J'J L\ h { J
-4f dBm: f A r f +
LW ATA L R
MBWW i wa Wt e
-50 dém
-60 dem
CF 771.0 MHz 2001 pts Span 30.0 kHz
T[ J measuring...  WRANANAED e 03:07:32PM 7/
Date: 22.NOV.2016 15:07:30

6.2.1.8. Occupied (99% Power) Bandwidth Input, 771 MHz, 11k FM

Spectrum n{?‘l

Ref Level -10.00 deém & RBW 100 Hz

jo Att 0ds SWT 300ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71020 @ 1Pk View

mM1[1] 59.72 dBm)
771.0000000 MHz
20 dBm Occ Bw 11.334332834 kHz

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

-80 dBm i

-390 dBm }

-100 dBm ﬂ

CF 771.0 MHz 2001 pts

)il | Measuring...  WURRRNNAD W6

Span 30.0 kHz

05:43:02PM

Date: 22.NOV.2016 17:43:01
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CERTIFICATE NUMBER: 1

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)
6.2.1.9. Occupied (99% Power) Bandwidth Measurement, 771 MHz, 4k FM

Spectrum | 'f—?

Ref Level 35.00 dém  Offset 20,00 dB @ RBW 100 Hz
= Att 25d8  SWT 150 ms & VBW 300 Hz Mode Sweep Input AC
[E14-16 Westell PS71090 @ 1Pk View

y . M1[1] 31.00 dBm
30 dBm 4

|
| ‘ |
] J WL A
e A 0 ) e

I
(AR
RN (A
NN
i
| |

-60 dBém

CF 771.0 MHz 2001 pts Span 15.0 kHz

— T1722/2016
)"{ J Measuring... COEREEE N VS0 PM 7

6.2.1.10. Occupied (99% Power) Bandwidth Input, 771 MHz, 4k FM
Spectrum [%]

Ref Level -10.00 dém @ RBW 100 Hz

|= Att Dde  SWT 150ms & VBW 300 Hz Mode Sweep Input AC
S14-16 Westell PS71090 @ 1Pk View

M1[1] -60.01 dBm

-20 dBm Occ Bw 4.032983508 kHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm :
-70 dem ﬁ n

(T
NN
I

w
J"\ | Measuring... | CERCEEE N OSi0S PM

-90 dBm

||
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.11. Occupied (99% Power) Bandwidth Measurement, 771 MHz, C4AFM

Ref Level 35.00 dBm  Offset 20.00 dB & RBW 100 Hz

= Att 25dp SWT 300 ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View
M1[1] 24.44 dBm
30 dem

771.0000150 MHz

M1
W’\N Occ Bw 8.125937032 kHz
20 dBm ,(I/M W’h\"\'\
o e Tl M

0 dBm VWFI" “L\“\Wn‘ﬂ
-10 dBm o "l'\

-20 dBm

| A R
o N

it
-50 dBm
-60 dBm
CF 771.0 MHz 2001 pts Span 30.0 kHz
T[ J Measuring... LUERNECED e

[EETSTI Y

Date: 2Z2.NOV.2016 15:14:10

6.2.1.12. Occupied (99% Power) Bandwidth Input, 771 MHz, C4FM
Spectrum [@

Ref Level -10,00 dém @ RBW 100 Hz

= Att 0 db SWT 300 ms & VBW 300 Hz
51416 Westell PS71090 @ 1Pk View

Mode Sweep Input AC

M1[1] -67.39 dBm
771.0000000 MHz

-20 dBm Occ Bw 8.110944528 kHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm

70 dem M M‘m
-80 dBm M A

-90 dBm /‘P/N‘

-100 dBm ,fj \“q
Y !
b "

CF 771.0 MHz 2001 pts

Span 30.0 kHz

05:4627 PM 7

H | Measuring...  WEERRRNNE W

=]
"
b
3
v
=
[
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.13. Occupied (99% Power) Bandwidth Measurement, 771 MHz, T1/4-DQPSK
Spectrum I @]

Ref Level 35.00 dem Offset 20.00 d8 & RBW 100 Hz

= Att 25d8  SWT 300 ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View

Issue Date: 2/7/2017

M1[1] 19.68 dBm
30 dBm 771.0000150 MHz
W M,\ A Occ Bw 9.820089955 kHz

20 dBm WL Aoty i o 0¥

o r A
/ \
[ \

-20 dem

-30 dem WUMI,{Y“ o VANAWM%
N\'W "’H»\.«mﬁ.l\-\nw.«n

-50 dem

-60 dBm

CF 771.0 MHz 2001 pts Span 30.0 kHz

:-l J Measuring... 'I......I “ olal:lbz:sl.pl: %

Date: 22.NOV.2016 15:16:50

6.2.1.14. Occupied (99% Power) Bandwidth Input, 771 MHz, T1/4-DQPSK
Spectrum [@

Ref Level -10.00 deém & RBW 100 Hz

jo Att 0ds SWT 300ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71020 @ 1Pk View

mM1[1] 69.28 dBm)
771.0000000 MHz

-20 dBm Occ Bw 9.820089955 kHz

-30 dBm

-40 dBm

-50 dem

-60 dBm

ML
_70 dBm i J\.'mvmﬂ',q st Sl

v

v

-80 dBm /’ \

-90 dBm / L'\
~100 dBm

CF 771.0 MHz 2001 pts Span 30.0 kHz
il | Measuring...  MRARNANLD W G
Date: 22.NOV.2016 17:48:27
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.15. Occupied (99% Power) Bandwidth Measurement, 796 MHz, AWGN
Spectrum I [@

Ref Level 35.00 dBm  Offset 20.00 dB & RBW 50 kHz
[ Att 25dB  SWT 2 ms @ VBW 500 kHz
[514-16 Westel PS71090 @ 1Pk View

Mode Sweep Input AC

M1[1] 25.25 dBm
30 dem ™1 796.00000 MHz
MW%MMW 4.177911044 MHz
B T e
20 dem o

o / N
[ \
-10 dBm: { \

-20 dBm / \

WMMWMMMM T ARt ettt

-30 dBm:

-40 dBm:

-50 dBm-

-60 dém-

CF 796.0 MHz 2001 pts Span 10.0 MHz
) T W e

Date: Z1.NOV.2016 16:14:05

6.2.1.16. Occupied (99% Power) Bandwidth Input, 796 MHz, AWGN
Spectrum @

Ref Level -10.00 d&ém @ RBW 50 kHz

|= Att 0de  SWT 2ms @ YBW 500 kHz  Mode Sweep
514-16 Westel PS71090 @ 1Pk View

Input AC

mM1i[1] -65.19 dBm
796.00000 MHz
-20 dBm Occ Bw 4.207896052 MHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm

A AP A
70 dBm — ML'
-80 dém rf L\\
-90 dBm

L ottt o) Wind
-100 dBm

PMtap s Al ]

CF 796.0 MHz 2001 pts

Span 10.0 MHz

T
044343 PM

'1 Measuring... JRERRELLD gl

Date: Z1.NOV.2016 1€:43:42
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Test Number: 514-16R1

|ACOREDITED!

CERTIFICATE NUMBER: 1

Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)
6.2.1.17. Occupied (99% Power) Bandwidth Measurement, 802 MHz, 16k FM

Spectrum

(=)

Ref Level 35,00 dém Offset 20,00 dé & RBW 300 Hz
| Att 25de SWT  55.6ms @ VBW 1kHz Mode Sweep Input AC

514-16 Westell PS71090 @ 1Pk View

M1[1]
30 dBm

21.85 dBm

802.0000000 MHz

n M1 ﬁ Occ Bw 16.016991504 kHz
20 dBm f

10 dBm: ﬂ

0 dBm

b
-10 dem ”

| |
20 dBm )ﬂ {l )j JJ
a0cn A ] W TV LT N L \

\

— |
R P—
—

I

-50 dem

fralhe sy

-60 dém

CF 802.0 MHz 2001 pts

Span 50.0 kHz

—
il | Measuring...  DERRERE I

03:42:14 PM

4

6.2.1.18. Occupied (99% Power) Bandwidth Input, 802 MHz, 16k FM

Spectrum

Ref Level -10.00 dBm @ RBW 3200 Hz
& Att 0dE  SWT 55.6 ms @ VBW 1kHz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View
M1[1] .48 dB
802.0000000 MHz
-20 dBm Occ Bw 16.016991504 kH.
-30 dBm
-40 dBm
-50 dBm
-60 dBm
Ly |
-70 dBm i it
5 { { \ \ } \ \ i
-80 dém ﬁ K
a0 dBm A “ ’ { ‘ \ ‘ \ l ” 4
AT T
CF 802.0 MHz 2001 pts Span 50.0 kHz
1-[ | Measuring... | EECERRE 0315754 PM i
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)
6.2.1.19. Occupied (99% Power) Emissions Mask C, 802 MHz, 16k FM

Spectrum I @]
Ref Level 35.00 dem Offset 20.00 d8 & RBW 300 Hz
= Att 25d8  SWT ES.6ms & VBW 1kHz Mode Sweep Input AC
IS14-16 Weste |l PS71090 @ 1Pk View
M1[1] 21.83 dBm
30 dBm - AN 802.0000000 MHz
s / AN
20 dBm ! n b ﬁ
e gy

10 dBm f i N
) A RINIE NN

— L ML P~
10 g -
ip@u 210 Emission Ma-akéﬁl]zl j ] l i J \ 1 ’ ] ] ﬂ o
-20 dem il
o RN AR AN
RPN N R R IVANARIY S
-50 dem
-60 dBm
CF 802.0 MHz 2001 pts — Span 50.0 kHz

il | Measuring.. WRRERANED WG i

6.2.1.20. Occupied (99% Power) Emissions Mask C Plus 3 dB, 802 MHz, 16k FM

Spectrum n{?‘l

Ref Level 3500 dBm Offset 20.00 d& @ RBW 3200 Hz
J= Att 25dB  SWT EE6ms @ VBW 1kHz Mode Sweep Input AC
514-16 Westell PS71020 @ 1Pk View

M1[1] 23.95 dBm
30 dBm: \
/ v .\‘ B802.0000000 MHz
/ ﬂ A
|

NN
]
I
I
|

10 dem

0 dbm

1
|

M T
FCC P90.210 Emission M C 802

A
]
|

|

|

i

|

|
s

= Y O S O oo

-40 dBm

-50 dBm

-60 dBm

CF 802.0 MHz 2001 pts Span 50.0 kHz
il | Measuring... T ) e
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.21. Occupied (99% Power) Bandwidth Measurement, 802 MHz, 11k FM
Spectrum [@

Ref Level 3500 dém Offset 20,00 dé & RBW 100 Hz

|& Att 25de  SWT 300 ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk Yiew

i M1[1] 30.37 dBm
30 dBm Tt 802.0000000 MHz,
c Bw 11.334332834 kHz

20 dBm "

-
10 dBm

0 dém

-10 dem “

-20 dem

|
a1 [
l T

4 i
Aot D] 85 T W T e Ll

-60 dém

CF 802.0 MHz 2001 pts Span 30.0 kHz

J’i J Measuring... EECCRRNED S nlal:‘:gz:zanpl: %

6.2.1.22. Occupied (99% Power) Bandwidth Input, 802 MHz, 11k FM

Spectrum “%;"l
Ref Level -10.00 dém @ RBW 100 Hz
|& Att 0 dé  SWT 300 ms & VBW 300 Hz Mode Sweep Input AC
S14-16 Westell PS71090 @ 1Pk View
M1[1] -59.97 dBm
802.0000000 MHz
-20 dBm Occ Bw 11.334332834 kHz
-30 dBm
-40 dBm
50 dBm
-60 dBm
-70 dBm
T T2
5 v
-80 dBm +
-30 dBm
-100 dém H
CF 802.0 MHz 2001 pts Span 30.0 kHz
—
11/22/2016
J—'\ SRS [ [ CECRCERNC 05556:33PM 7

Date: 2Z.NOV.201¢ 17:56:32
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Test Number: 514-16R1

|AGCREDITED!

CERTIFICATE NUMBER: 1

Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.23. Occupied (99% Power) Bandwidth Measurement, 802 MHz, 4k FM

Spectrum

(=)

Ref Level 35,00 dém Offset

& Att 25 dB

20,00 dB & RBW 100 Hz
SWT 150 ms

@ VBW 300 Hz Mode Sweep Input AC

S14-16 Westell PS71090 @ 1Pk View

30 deém

M1[1]

20 dem

T
(\l n Occ Bw

802.00000000 MHz

4.032983508 kHz

10 dBm

I (L

et

0 dem

—

-10 dBm

-20 dBm

I

{“1
-30 dBm \

=11 |

| i
L
|
|
|

|

-40 dBm f ’ ]

I
i
|
W)

Y.

i

L i

-50 dBrm

R e

-60 dBm

CF 802.0 MHz

2001 pts

]
22.NOV.2016

...........

W
LEELEEE LRy

Span 15.0 kHz

6.2.1.24. Occupied (99% Power) Bandwidth Input, 802 MHz, 4k FM

Spectrum I

Ref Level -10.00 dBm
= Att

0de  SWT 150 ms

@ RBW 100 Hz
@ VBW 300 Hz Mode Sweep Input AC

[514-16 Westell PS71090 @ 1Pk View

-20 dBm

-30 dem

Occ Bw

DDDDDDDDDDDDDDDD

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

e
5

—n

-90 dBm

-100 dBm

Ll

————

CF 802.0 MHz

2001 pts

)
22.NOV.2016

| EEREERE ] =

Span 15.0 kHz

58PN 7
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.25. Occupied (99% Power) Bandwidth Measurement, 802 MHz, C4FM
o &3

Ref Level 35.00 dbm  Offset 20.00 dB & RBW 100 Hz

[ Att 25dB SWT 300 ms & YBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View

M1[1] 24.96 dBm
30 dem

L 802.0000000 MHz
MwM Occ Bw 8.155922039 kHz
20 dBm "
"4 N
10 dBm YM

/V T
0 dBm \\ A
-10 dam ’JJJ \H
-20 dBm )

- N
L -,

WMNNV‘H MWW

-50 dBm
-60 dem
CF 802.0 MHz 2001 pts Span 30.0 kHz
—
"[ J Measuring... GRANECEED WG

03:36:36 PM 7/

Date: 22.NOV.2016 15:36:35

6.2.1.26. Occupied (99% Power) Bandwidth Input, 802 MHz, CAFM
Spectrum [%]

Ref Level -10.00 d&m @ RBW 100 Hz

|= Att Dde SWT 300ms & VBW 300 Hz Mode Sweep Input AC
S14-16 Westell PS71090 @ 1Pk View

M1[1] -67.01 dBm
802.0000000 MHZ

-20 dBm Occ Bw 8.110944528 kHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm
oY
70 dBm JJWI' Aol

90 dbm J I
-100 dBm H"\«
/! Y,

2001 pts

CF 802.0 MHz

Span 30.0 kHz

- 11,22,2016
J"\ | Measuring...  ERENNRNED s 055NSEPM

Date: Z2.NOV.201& 17:53:56
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1

6. Measurement Data (continued)

6.2. Bandwidth Limitations 90.219(e)(4)(ii), FCC Part 2.1049 (continued)

6.2.1.27. Occupied (99% Power) Bandwidth Measurement, 802 MHz, T1/4-DQPSK
Spectrum [%]

Ref Level 35.00 dém Offset 20.00 dB & RBW 100 Hz

|& Att 25 dB SWT 300 ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71090 @ 1Pk View

Issue Date: 2/7/2017

M1[1] 20.33 dBm
30 dBm 802.0000000 MHz
M1 Occ Bw 9.775112444 kHz
20 dBm .Y.MJJWM» oty s e
10 dBm / v{\‘\
0dem 7
; \
-10 dBm | \
20 dem
-30 dem | T
WWWMWW sl o e,
#40 dem .
50 dem
60 dem
CF 802.0 MHz 2001 pts Span 30.0 kHz
il | Measuring...  RRNERNLD e e

03:33:32 PM %

6.2.1.28. Occupied (99% Power) Bandwidth Input, 802 MHz, T1/4-DQPSK
Spectrum [%]

Ref Level -10.00 deém & RBW 100 Hz
jo Att 0ds SWT 300ms & VBW 300 Hz Mode Sweep Input AC
514-16 Westell PS71020 @ 1Pk View
mM1[1] 69.95 dBm
802.0000000 MHz
-20 dBm Occ Bw 9.835082459 kHz
-30 dBm
-40 dBm
-50 dBm
-60 dBm
M1
_70 dBm }juwhﬂq J..M\INLA-\A_‘ XML, by \“k
-80 dBm )J \
-90 dBm / L
-100 dBm
CF 802.0 MHz 2001 pts Span 30.0 kHz
]" ,I Measuring... {ERCRENNE g

055130 PM

Date: 22.NCOV.2016 17:51:28
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c)

Requirement: Transmitters designed to operate in the 758 to 768 MHz, 769 to
775 MHz, 788 to 798 MHz and 799 to 805 MHz bands, any emission outside of

the ACP tables in this section shall be attenuated below the transmitter power (P)
by at least 43 + 10 log (P) dB.

Compliance with this provision is based upon the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz bandwidth for

frequencies less than 1 GHz, and in a 1 MHz bandwidth for frequencies greater
than 1 GHz.

Test Method: KDB 935210 Section 4.7.3

6.3.1. 763 MHz, 30 MHz to 1 GHz

Spectrum l:%n
Ref Level 35.00 dBm Offset 20.00 dB @ RBW 100 kHz
| Att 25de SWT  18.5ms @ VBW 1MHz Mode Sweep Input AC
Count 10/10
[S14-16 Westell PS71090 @ 1Rm View
M1[1] -27.63 dBm
30 dam 770.1870 MHz
20 dBm
10 dBm
0 dém
-10 dBm
D1 -13.000 dBm
-20 dBm
M1
Y
-30 dBm ”
-40 dBm
-50 dem
Start 30.0 MHz 19401 pts Stop 1.0 GHz
—
1 ¥ T
H | Measurin ... BRERRRCED e 2346 PM 7}
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Test Number: 514-16R1

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 2/7/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)

6.3.2. 763 MHz, 1 to 9 GHz
Spectrum

Ref Level 35,00 dBm

(=)

Offset 20,00 dB & RBW 1 MHz

& Att 25de SWT 32.1ms VBW 10 MHz

Mode Sweep
Count 10/10

Input AC

[S14-16 Westell PS71090 @ 1Rm View

M1[1
30 dem 1

20 dBm

-34.95 dBm
1.526360 GHz

10 dBém

0 dem

-10 dem

D1 -13.000 dBrm
-20 dem

-30 dBepy

-50 dBm

-60 dBm

Start 1.0 GHz 32001 pts

Stop 9.0 GHz

- —
J"\ | Measuring... [ FEEEEEE ]
Date: 23.NOV.201¢ 14:35:17

6.3.3. 773 MHz, 30 MHz to 1 GHz

11,/23/2016

02:35:19 PM //;

Spectrum I ué:
Ref Level 35.00 dem Offset 20.00 d8 & RBW 100 kHz
J& Att 25 dB  SWT 19.5 ms VBW 1MHz Mode Sweep Input AC
Count 10/10
514-16 Westell PS71090 @1Rm View
M1[1] -48.13 dBm
30 dm 867.4320 MHz
20 dBm
10 dBm
0 dem
-10 dem
D1 -13,000 dBnv
-20 dBém
-30 dBm ”
-40 dem
M1
-50 dém
Start 30.0 MHz 19401 pts Stop 1.0 GHz
Jil | Measuring...  ERANNNELD e T I
J

Date: 23.NOV.20l6 14:37:45

02:37:47 PM //,
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Test Number: 514-16R1

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 2/7/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)

6.3.4. 773 MHz, 1 to 9 GHz
Spectrum

Ref Level 35.00 d&m
J= ALt 25 dB
Count 10/10

S14-16 Westell PS71090 @1Rm View

(=)

Offset 20.00 dB & RBW 1 MHz

SWT 32.1 ms VBW 10 MHz Mode Sweep Input AC

M1[1]
30 dém

-34.32 dBm
1.546110 GHz

20 dém

10 dBm

0 dBrn

-10 dem

D1 -13.000 dBrm

-20 dem

-30 dBgnr

-50 dem

-60 dBm

Start 1.0 GHz

23.NOV.2016 14:36:36

32001 pts

Stop 9.0 GHz
'23/2016
4

Measuring...

02:36:37 PM

Date:

6.3.5. 793 MHz, 30 MHz to 1 GHz
Spectrum

Ref Level 35.00 dém
[ Att 25 dB
Count 10/10

514-16 Westell PS71090 @1Rm View

(=)

Offset 20,00 d& & RBW
SWT 19.5 ms VBW

100 kHz

1MHz Mode Sweep Input AC

M1[1]
30 dBm

-29.27 dBm
801.9350 MHz
20 dem

10 dBm:

0 dBém

-10 dem

D1 -13.000 denm

-20 dém

-30 dem

-40 deém

-50 dém

Start 30.0 MHz

I \
19401 pts

Stop 1.0 GHz
—
| Measuring...  QRANERNED e

4

02:39:08 PM
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)
6.3.6. 793 MHz, 1 to 9 GHz

Issue Date: 2/7/2017

Spectrum I ':%1
Ref Level 35.00 dBm  Offset 20.00 dB & RBW 1 MHz
= Att 25de SWT 32.1ms YBW 10 MHz Mode Sweep Input AC
Count 10/10
514-16 Westell PS71090 @ 1Rm View
M1[1] 33.91 dBm
30 dm 1.586110 GHz
20 dBm
10 dBm
0 dém
-10 dem
D1 -13.000 dBm
-20 dem
-30 dBfa-
-40 dBrr.T
-50 dem-
-60 dBm
Start 1.0 GHz 32001 pts Stop 9.0 GHz
—
T[ J Measuring... {UERREND S

1n
023058 PM 7/

Date: 23.MOV.2016 14:35:57

6.3.7. 802 MHz, 30 MHz to 1 GHz
Spectrum [%]

Ref Level 35.00 dém  Offset 20.00 dB & RBW 100 kHz

|& Att 25ds  SWT 19.5 ms VBW 1MHz Mode Sweep Input AC
Count 10/10

[514-16 Westell PS71090 @ LRm View

M1[1] -52.86 dBm)
30 dBm 986.9760 MHz

20 dBm

10 dBém

0 dem

-10 dBm

D1 -13.000 dBn

-20 dBrm

-30 dBm

-40 dBm

-50 dBm

Start 30.0 MHz 19401 pts Stop 1.0 GHz

—
1123,2016
J"\ | Measuring...  ERENNRNED s 02:4220PM 7

Date: Z3.NOV.2016 14:42:19
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)
6.3.8. 802 MHz, 1 to 9 GHz

Spectrum n%,:

Ref Level 35.00 deém Offset 20.00 d8 & RBW 1 MHz

= ALt 25de  SWT 32.1ms VBW 10 MHz Mode Sweep Input AC
Count 10/10

[514-16 Westell PS71090 @ 1Rm View

R M1[1] -30.11 dBm)
30 dgm 1.604110 GHz

20 dBm

10 dBrn

0 dém

-10 dam:

D1 -13.000 dBm

-20 dem

M1
-30 dBm

-50 dBm

-60 dBm

Start 1.0 GHz 32001 pts Stop 9.0 GHz
11/23/2016
i | Measuring...  WNENRECED e e

Date: 23.MOV.2016 14:41:08

Out of Band / Out of Block Inter-modulation

Requirement: The mean power Inter-modulation products shall be measured
using two CW signals with each of the available channel spacing’s of 6.25 kHz,
12.5 kHz and 25 kHz on a center frequency of each applicable band over a 100
kHz span when measured in a 300 Hz RBW. This shall be verified at AGC
threshold and 3 dB above AGC threshold. See next pages for plots.

Test Method: KDB 935210 Section 4.7.1, 4.7.2
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CERTIFICATE NUMBER: 1673.01

Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)
6.3.9. 773 MHz Two Tone Modulation, 25 kHz Spacing

Spectrum “%fll
Ref Level 3500 dbm  Offset 20.00 d& @ RBW 300 Hz
j= Att 25de SWT 112 ms ¥BW 3kHz Mode Sweep Input AC
Count 100/100
[514-16 westell PS71090 @ 1Rm View
M1[1] 25.56 dBm
30 dem m 772.9624690 MHZ
20 dem -
10 dBm:
0 dem
-10 dBm
20 dBm o
Y
-30 dem
-40 dBm
‘gﬁ'ﬂﬁkﬁ-f\f"f‘"J f*"‘ﬁ'\"-""w«/"ﬂj Pasy J o] '\r_,..m_.,«\i\J -\,‘nm.\J L mntt fan
60 dBm
CF 773.0 MHz 2001 pts Span 100.0 kHz

J Measuring... JREERENCR -

032426 PM

Date: 23.NOV.2016 15:24:25

6.3.10. 773 MHz Two Tone Modulation plus 3 dB, 25 kHz Spacing
Spectrum [@

Ref Level 35.00 dém Offset 20.00 dB & RBW 300 Hz

jo At 25 d& SWT 112 ms VBW 3 kHz Mode Sweep Input AC
Count 100/100

514-16 Westell PS71090 @ 1Rm View

M1[1]
30 dBm

-25.85 dBm
772.9624690 MHz

20 dBm

10 dBrm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

|
|
L L] |

iy Lt MJ O (VI LN

-60 dBm

CF 773.0 MHz

™

2001 pts Span 100.0 kHz

Measuring... ERERRELLE WG :31:2?":.'.1: %

Date: 23.NMOV.2016 15:25:07
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6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)

6.3.11. 773 MHz Two Tone Modulation, 12.5 kHz Spacing
Spectrum |

oo
v
Ref Level 35.00 dBm Offset 20.00 dé & RBW 300 Hz

[= Att 25de SWT 112 ms
Count 100,/100

514-16 Westell PS71090 @ 1Rm View

YBW 3 kHz Mode Sweep Input AC

M1[1] -24.16 dBm|
30 dBm 773.0187410 MHz
20 dBm:
10 dBm T
0 dBm
-10 dBm
-20 dBm (E
Y
-30 dBm ‘r‘ ﬁ n ﬁ
o Jﬂ
-60 dBm
CF 773.0 MHz 2001 pts Span 100.0 kHz
—
ﬂ ‘I Measuring... WERCRENNL i

11/23/2016
03:06:26 PM 7/
Date: 23.NOV.2016 15:06:2

6.3.12. 773 MHz Two Tone Modulation plus 3 dB, 12.5 kHz Spacing
Spectrum I

&

v

Ref Level 35.00 dBm Offset 20.00 dé & RBW 300 Hz

= Att 25d8  SWT 112 ms
Count 100,100

514-16 Westell PS710290 @ 1Rm Yiew

VYBW 3 kHz Mode Sweep Input AC

M1[1]
30 dBm

-23.68 dBm

773.0187410 MHz
20 dBm

10 dBm

0 dem

-10 dem

-20 dem

-30 dém

|

I

=_
S Y

e

=
e
-

-60 dBm.
CF 773.0 MHz 2001 pts — Span 100.0 kHz
Jr[ J Measuring... [RUARRLED e oy y
Date: 23.NOV.2016 15:07:01
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)
6.3.13. 773 MHz Two Tone Modulation, 6.25 kHz Spacing
(Spocmm ) &3

Ref Level 35.00 dBm  Offset 20.00 dB & RBW 300 Hz

[= ALt 25de  SWT 112 ms VBW 3 kHz
Count 100/100

[514-16 Westell PS71090 @ 1Rm View

Mode Sweep Input AC

M1[1] -24.37 dBm
30 dBm n 772.9906050 MHz

20 dBm

10 dBm (

0 dBr

-10 dém

-20 dém

: n
. NN
D T 1121 O o o

-60 dBm

CF 773.0 MHz

2001 pts

,-[ J Measuring... llllllll'_‘

Date: 23.NOV.2016 15:03:15

Span 100.0 kHz

03:03:07 PM 7

6.3.14. 773 MHz Two Tone Modulation plus 3 dB, 6.25 kHz Spacing
Spectrum I @

Ref Level 35.00 dem Offset 20.00 d8 & RBW 300 Hz

[ Att 25 d8  SWT 112 ms VBW 3 kHz
Count 100/100

[514-16 Westell PS71090 @ 1Rm View

Mode Sweep Input AC

M1[1] -23.52 dBm
30 dBm 772,9906050 MHz,

20 dBm

10 dBm

0 dem

-10 dBm

-20 dem

-30 dém

L
ERIInE
I N 1 | 1 1 D LR

-60 dBm

CF 773.0 MHz 2001 pts

Span 100.0 kHz

:-l J Measuring... {ERCRRNED S YR %

Date: 23.NCOV.20l6 15:04:10
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CERTIFICATE NUMBER: 1673.01

Issue Date: 2/7/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)
6.3.15. 802 MHz 2 Tone Modulation, 25 kHz Spacing

Spectrum

=2 I
v
Ref Level 35.00 dém Offset 20.00 dB & RBW 300 Hz

[= Att 25 de  SWT 112 ms VBW 3 kHz
Count 100/100

514-16 Westell PS71090 @ IRm View

Mode Sweep Input AC

M1[1]
30 dBm

19.66 dBm
802.0374810 MHz
20 dem

10 dBm

0 dBm

-10 dBm

M1
-20 dBm

-30 dBm

-40 dBm

. I
PGS 0 L W OO Ly o o

-60 dBm

CF 802.0 MHz

2001 pts

Span 100.0 kHz

—
Measuring...  EEERRRENN g6 v
Date: 23.NOV.2016 15:21:56

6.3.16. 802 MHz 2 Tone Modulation plus 3 dB, 25 kHz Spacing

Spectrum :%ll
Ref Level 35.00 dém Offset 20.00 d& & RBW 300 Hz
|& Att 25dB  SWT 112 ms YBW 3 kHz Mode Sweep Input AC
Count 1007100
S14-16 Westell PS71090 @ 1Rm View
M1[1] 19.51 dBm
30 dém 802.0374810 MHz
20 dBm
10 dem:
0 dem
-10 dem
M1
-20 dBm
-30 dBm
-40 dem MJ'U L\ fL
R J |\M\*\/\I\J\»f\l’ﬂ'\¢«'\'\m \"”MN\J b pnid U‘\,ﬂm Aot Ly an il L”W
-60 dém
CF 802.0 MHz 2001 pts Span 100.0 kHz
11/23/2016
]—' J Measuring... " (HENNNNND W 032297 M
Date: 23.NOV.2016 15
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6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)

6.3.17. 802 MHz 2 Tone Modu

lation, 12.5 kHz Spacing

Spectrum u%ll
Ref Level 3500 dém Offset 20,00 dé & RBW 300 Hz
| Att 25de SWT 112ms  VBW 3kHz Mode Sweep Input AC
Count 100/100
514-16 Westell PS71090 @1Rm View
Mi1[1] -20.83 dBm
30 dBm 802.0187410 MHz
20 dBm
10 dBm
0 dBém
-10 dem
M1
-20 dBm
-20 dem ﬂ ]
-40 dBfn ’l A
-60 dém
CF 802.0 MHz 2001 pts Span 100.0 kHz

—
| Measuring...  QRANERNED e

03:08:40 PM

4

6.3.18. 802 MHz 2 Tone Modulation plus 3 dB, 12.5 kHz Spacing

Spectrum |

Ref Level 35.00 dBm

(=)

Offset 20.00 dB &
= Att 25de  SWT 112 ms

Count 100/100

RBW 200 Hz

VYBW 3 kHz Mode Sweep Input AC

[514-16 Westell PS71090 @1Rm View

30 dBm:

mM1[1]

20 dBm

-20.98 dBm
802.0187410 MHz

10 dBm

0dem

-10 dBm

-20 dBm

M1

-30 dém

|

-40 dB|

|

o

o "

] bl

-60 dém

CF 802.0 MHz

2001 pts

Span 100.0 kHz

—
| Measuring...  WRARNNECD i

11/23/2016
03:09:38 PM 7
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6. Measurement Data (continued)

Issue Date: 2/7/2017

6.3. Spurious Emissions at the Antenna Terminals 90.219(e)(3), 90.543 (c) (continued)
6.3.19. 802 MHz 2 Tone Modulation, 6.25 kHz Spacing
Spectrum [%]

Ref Level 35.00 dém Offset 20.00 dB & RBW 300 Hz

[= Att 25 de  SWT 112 ms VBW 3 kHz
Count 100/100

514-16 Westell PS71090 @ IRm View

Mode Sweep Input AC

M1[1] 21.28 dBm
30 dBm n 802.0093450 MHz

20 dBm

10 dBm (

0 dBm

-10 dBm

M
-20 dBm

-30 dBm

|
e 1
D o O L LA

-60 dBm

]

CF 802.0 MHz

2001 pts Span 100.0 kHz

Measuring...  QUARERCLD G nlhnflsa::}y: /
4

6.3.20. 802 MHz 2 Tone Modulation plus 3 dB, 6.25 kHz Spacing

Spectrum | n%:[

Ref Level 35.00 dém  Offset 20.00 dB & RBW 300 Hz

= Att 25de  SWT 112 ms VYBW 3 kHz
Count 100/100

514-16 Westell PS71090 @1Rm View

Mode Sweep Input AC

M1[1]
30 dBm

-21.69 dBm
802.0093450 MHz

20 dBm

10 dBm

0 dBr

-10 dBm

M
-20 dBm

-30 dém

S

-
§

-40 dBm ! | ﬁ [

i L L [LIVWIVWL

-60 dBm

ngh.

CF 802.0 MHz

2001 pts Span 100.0 kHz
—
[ Henrurno. UNLNED W8 oo
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.4. Field Strength of Spurious Emissions 90.219(e)(3), 90.543 (c)

Requirement: Transmitters designed to operate in the 758 to 768 MHz, 769 to
775 MHz, 788 to 798 MHz and 799 to 805 MHz bands, any emission outside of
the ACP tables in this section shall be attenuated below the transmitter power (P)
by at least 43 + 10 log (P) dB.

Compliance with this provision is based upon the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz bandwidth for
frequencies less than 1 GHz, and in a 1 MHz bandwidth for frequencies greater
than 1 GHz.

Test Method: KDB 935210 Section 4.9

6.4.1. Measurement and Equipment Setup

Test Date: 11/30/2016, 1/20/2017

Test Engineer: Cody Merry, Mark McSweeney
Site Temperature (°C): 22

Relative Humidity (%RH): 32

Frequency Range: 30 MHz to 1 GHz
Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth: 120 kHz / 100 kHz

EMI Receiver Avg Bandwidth: 300 kHz / 300 kHz

Detector Functions: Peak and Quasi-Peak.
Antenna Height: 1 to 4 meters

6.4.2 Test Procedure

Test measurements were made in accordance with ANSI/TIA-603-D 2010 Land Mobile
FM or PM Communications Equipment Measurement and Performance Standards and
ANSI C63.26 2015 American National Standard for Compliance Testing of Transmitters
Used in Licensed Radio Services, Substitution Methodology.
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6. Measurement Data (continued)

6.4. Field Strength of Spurious Emissions 90.219(e)(3), 90.543 (c) (continued)
6.4.3. Horizontal Polarity

Frequency Antenna Signal Gen | At Antenna | Antenna
(MHz) Height (cm) | Amp (dBm) | Level (dBm) | Gain (dBi) | EIRP (dBm) | Limit (dBm) | Margin (dB)
43.3800 400 -79.80 -80.00 -7.6 -87.60 -13.00 -74.60
70.4655 290 -67.50 -68.06 -7.7 -75.76 -13.00 -62.76
113.4313 253 -64.21 -65.36 -8.4 -73.76 -13.00 -60.76
126.0933 236 -69.30 -70.35 -8.4 -78.75 -13.00 -65.75
140.1336 213 -63.50 -64.90 -7.7 -72.60 -13.00 -59.60
149.9884 200 -60.82 -62.33 -7.7 -70.03 -13.00 -57.03
170.3058 166 -66.97 -68.23 -7.2 -75.43 -13.00 -62.43
224.9936 108 -71.50 -72.60 -7.9 -80.50 -13.00 -67.50
249.9800 100 -58.90 -61.00 -8.4 -69.40 -13.00 -56.40
444.0456 157 -81.00 -81.62 -7.7 -89.32 -13.00 -76.32
996.5413 106 -64.50 -68.54 -8.2 -76.74 -13.00 -63.74
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6. Measurement Data (continued)

6.4. Field Strength of Spurious Emissions 90.219(e)(3), 90.543 (c) (continued)
6.4.4. Vertical Polarity

Frequency Antenna Signal Gen | At Antenna | Antenna
(MHz) Height (cm) | Amp (dBm) | Level (dBm) | Gain (dBi) | EIRP (dBm) | Limit (dBm) | Margin (dB)

36.8845 100 -59.90 -60.84 -7.6 -68.44 -13.00 -55.44
70.1944 100 -59.00 -60.21 -7.7 -67.91 -13.00 -54.91
114.6105 100 -59.20 -60.65 -8.4 -69.05 -13.00 -56.05
128.2111 100 -56.00 -57.56 -8.4 -65.96 -13.00 -52.96
136.8173 100 -62.00 -63.42 -7.7 -71.12 -13.00 -58.12
150.0207 100 -63.30 -64.76 -7.5 -72.26 -13.00 -59.26
174.9861 100 -61.00 -62.53 -7.2 -69.73 -13.00 -56.73
2249713 230 -51.00 -52.99 -7.9 -60.89 -13.00 -47.89
249.9838 197 -49.10 -51.20 -8.4 -59.60 -13.00 -46.60
996.5315 100 -70.00 -73.56 -8.2 -81.76 -13.00 -68.76

Page 49 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com




ompliance @!

O rl d W i d e IACCHEDITED'
Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.4. Field Strength of Spurious Emissions 90.219(e)(3), 90.543 (c) (continued)
6.4.5. Measurement and Equipment Setup

Test Date: 11/30/2016

Test Engineer: Cody Merry

Site Temperature (°C): 24

Relative Humidity (%RH): 33

Frequency Range: Above 1 GHz
Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth: 1 MHz

EMI Receiver Avg Bandwidth: 3 MHz

Detector Functions: Peak and Average
Antenna Height: 1to 4 meters

6.4.6. Radiated Emissions above 1 GHz

There were no measureable spurious emissions above 1 GHz
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6. Measurement Data (continued)
6.4. Field Strength of Spurious Emissions 90.543 (f) (continued)
Requirement: For operations in the 758-775 MHz and 788-805 MHz bands, all
emissions including harmonics in the band 1559-1610 MHz shall be limited to -70
dBW/MHz (-40 dBm/MHz) equivalent isotropically radiated power (EIRP) for
wideband signals, and -80 dBW (-50 dBm) 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. 3 dBi 700 MHz antennas were used with the unit. Narrowband
and wideband measurements were made horizontal & vertical polarities.

A 1 kHz RBW was used for the narrowband emissions measurements. A BW
Correction factor of 10 Log B1/B2 = 10 Log 700 / 1000 = -1.55 dB may be
applied to the narrowband measurements.

Test Method: KDB 935210 Section 4.9

6.4.7. Measurement and Equipment Setup

Test Date: 11/30/2016

Test Engineer: Larry Stillings

Site Temperature (°C): 24

Relative Humidity (%RH): 33

Frequency Range: 1559 - 1610 MHz
Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth: 1 MHz, 1 kHz

EMI Receiver Avg Bandwidth: 3 MHz, 10 kHz
Detector Functions: Peak and Average
Antenna Height: 1 to 4 meters

6.4.8 Test Procedure

Test measurements were made in accordance with ANSI/TIA-603-D 2010 Land Mobile
FM or PM Communications Equipment Measurement and Performance Standards and
ANSI C63.26 2015 American National Standard for Compliance Testing of Transmitters
Used in Licensed Radio Services.
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.4. Field Strength of Spurious Emissions 90.543 (f) (continued)
6.4.9. Narrowband Emissions 1559 to 1610 MHz Horizontal

MultiView | Spectrum E]

Ref Level -40.00 dBm  Offset 11.80dB ® RBW 1 kHz

Att 0dB  SWT 515 ® vBW 10kHz Mode Sweep
PATDF
1 Frequency Sweep

M1[1] -76.56 dBm|
1.6000390 GHZ|

Hz -50.000 dem

1.559 GHz 1001 pts 5.1 MHz, 1.61 GHz

i Weamrng . WNILE @8 ooz
b 4

02:11:12 PM 08/24/2016

6.4.10. Narrowband Emissions 1559 to 1610 MHz Vertical
MultiView | Spectrum

Ref Level -40.00 dBm  Offset 11.80 dB ® RBW 1 kHz
0dB SWT 5.1s ® VBW 10kHz Mode Sweep

P& TOF
1 Frequency Sweep

M1[1] -78.91 dBm

1.6000390 GHz|

H2 -50.000 dBm

1.559 GHz 1001 pts 5.1 MHz 1.61 GHz
08/24/2016
02:13:55PM 7

measuring... QNNNARNAD G

02:13:56 PM 08/24/2016
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6. Measurement Data (continued)
6.4. Field Strength of Spurious Emissions 90.543 (f) (continued)
6.4.11. Wideband Emissions 1559 to 1610 MHz Horizontal

Multiview | Spectrum 1
Ref Level -30.00 dBm  Offset 11.80dB ® RBW 1 MHz
0dB SWT 1.01 ms ®» ¥VBW 10MHz Mode Sweep
PA TOF
1 Frequency Sweep 1Rm View
M1[1] -54.55 dBm|
1.6004980 GHz|

asd

H2 -40.000 dBr
45 d
50 d

M1
ﬁm i
60 d
65 d
704
75 d
1.559 (iHZ 1001 pts 5.1 MHz 1.61 GHz
M ing... WRNARRRAD 6 oo
H easuring... » 02:05:55 PM 7

02:05:55 PM 08/24/2016

6.4.12. Wideband Emissions 1559 to 1610 MHz Vertical

MultiView | Spectrum
Ref Level -30.00 dBm  Offset 11.80d8 ® RBW 1 MHz
Att 0dB  SWT 1.01 ms ® YVBW 10 MHz Mode Sweep
1Rm View
M1[1] -54.56 dBm|
1.6049820 GHz|
asd
o H2 -40.000 dBm
asd
S0d
1
e o o P ' T
0d
s d
70d
754
1.559 GHz 1001 pts 5.1 MHz, 1.61 GHz
. 08/24/2016
M o WORRERR
LazE illi) L ) e 02:0%:52PM 7

02:03:52 PM 08/24/2016

Page 53 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



ompliance @!

O rl d W i d e IACCHEDITED'
Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)

6.5. Frequency Stability 90.539

Requirement: Transmitters designed to operating in the 769 to 775 MHz and 799 to
805 MHz frequency bands must meet the frequency stability
requirements of this section. The frequency stability of base transmitters
operating in the wideband segment must be 1 part per million or better.

Test Method: KDB 935210 Section 4.8

Note: The EUT does not translate the input frequency and therefore this
testing was not performed.
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Test Number: 514-16R1 Issue Date: 2/7/2017

6. Measurement Data (continued)
6.6. Out of Band Rejection

Requirement: Over a +/- 250 % span of the passband of the EUT measure the 20 dB
bandwidth of the pass band of the EUT.

Test Method: KDB 935210 Section 4.3

6.6.1. 766.5 MHz Center Frequency, f, = 771.088 MHz

Spectrum | lnv::r |

Ref Level 35.00 dém  Offset 20.00 dB & RBW 200 kHz
& Att 25dB SWT 2ms @ YBW 1MHz Mode Sweep Input DC

Sl14-16 Westel PST1090 @ 1Pk View
M1[1] 29.58 dBm
L J
30 dBm E—— 771.0880 MHz
[ nd 20.00 dB
20 dBm Bw 19.880000000 MHz
Tﬁ Qf or 38.8
10 dem J I
-10 dBm )
-20 dBm J
-30 dBrm AJJ &*
Y JRTVPN W IPEOOTF RSP BT TR Py
-50 dBm
-60 dBrm
Start 724.0 MHz 2001 pts Stop 809.0 MHz
Marker
Type | Ref | Trc | ¥-value ¥-value | Function | Function Result |
1 1 771.088 MHz 20,88 dBm ndB down 19.88 MH=z
T1 1 756,475 MHz 9.68 dBm ndg 20.00 de
T2 1 776,355 MHz 3.68 dBm Q factor 38.5
. 11/21,/2016
[ ] [ ] Measuring... JEEREEEEE gk 03:36:38 P %

Date: 21 .NOV.2016 15:36:37
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6. Measurement Data (continued)
6.6. Out of Band Rejection (continued)
6.6.2. 796.5 MHz, Center Frequency, f, =802.320 MHz

=

Spectrum
Ref Level 35.00 dém  Offset 20.00 dB & RBW 200 kHz

Att 25de SWT 2ms @ YBW 1MHz Mode Sweep Input DC
S14-16 Westel PS71090 @ 1Pk Yiew

_ M1[1] 29.13 dBm

30 dBm [ 802.3200 MHz
nd 20.00 dB

20 dém Bw 18.946000000 MHz
- Q or 42.3

10 dBm

-10 dBm
-:Z dZm H“J L.'L‘W\Irllﬂ'[i’l ] L
s Tl Yiully,

=30 dBm

-50 dBm

-60 dBm

Start 754.0 MHz 2001 pts Stop 839.0 MHz

Marker
Type | Ref | Trc | ¥-value ¥-value | Function | Function Result |
M1 1 802.32 MHz 29.13 dBm ndB down 18.9486 MHz
T1 1 787,197 MHz 9.37 dBm ndg 20.00 dB
T2 1 206,143 MHz 2.28 dBm Q factor 42.3
[ ] [ ] Measuring... JEEREEEER gk J;i‘z;,l:ign;; %

Date: 21 .NOV.2016 15:47:12
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6. Measurement Data (continued)
6.7. Noise Figure

Requirement: The noise figure of a signal booster must not exceed 9 dB in either
direction.

Test Method: KDB 935210 Section 4.6

Result: Compliant, 3.833 dB

6.7.1. 758 to 775 MHz band

Moise Figure I*@'] [%]

Auto Level on RBW 1 MHz MNoise Source Constant Mode Direct
Ref Level -40 dBm SWT 100 ms Image Rej.
Att S dB AVG 3 EMR {Const) 15 dB Fixed LO
Preamplifier off 2nd Stage Corr on LO Source
SGL
& 1MNoise Figure
9 dB M1[Moise] 775 MHz 3.833 dB
g de
7 dB
6 dB
S de K
4 dB
3 dB
2 de
[ ] Measurement Complete [{HERRERED i ooy y

Date: 6.FEB.2017 16:55:52
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6. Measurement Data (continued)
6.7. Noise Figure (continued)

Requirement: The noise figure of a signal booster must not exceed 9 dB in either
direction.

Test Method: KDB 935210 Section 4.6

Result: Compliant, 3.296 dB

6.7.2. 788 to 805 MHz band

Moise Figure I*@'] [%]

Auto Level on RBW 1 MHz MNoise Source Constant Mode Direct
Ref Level -40 dBm SWT 100 ms Image Rej.
Att S dB AVG 3 EMR {Const) 15 dB Fixed LO
Preamplifier off 2nd Stage Corr on LO Source
SGL
& 1MNoise Figure
9 dB M1[Moise] 788 MHz 3.296 dB
g de
7 dB
6 dB
S de
4 dB
ZdB
2 de
]
I ———
I —
[ ] Measurement Complete [{HERRERED i O s 4

Date: 6.FEB.2017 15:14:1¢
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6. Measurement Data (continued)

6.8. Public Exposure to Radio Frequency Energy Levels 1.1307 (b)(1)

Center .MPE DUT Output DUT Power Density L
Frequency Distance Power Antenna (mMWicm2) Result
(MHz) (cm) (dBm) Gain (dBi)
(mwicm2) | (W/m2)
) ) (3) @ (5)
766 20.0 33.20 3.00 0.8293353 8.2933529 2.55 Compliant
771 20.0 32.95 3.00 0.7829430 7.8294300 2.57 Compliant
771 20.0 33.06 3.00 0.8030270 8.0302699 2.57 Compliant
771 20.0 33.09 3.00 0.8085933 8.0859331 2.57 Compliant
771 20.0 32.87 3.00 0.7686527 7.6865268 2.57 Compliant
796 20.0 33.32 3.00 0.8525702 8.5257019 2.65 Compliant
802 20.0 32.65 3.00 0.7306849 7.3068492 2.67 Compliant
802 20.0 32.66 3.00 0.7323693 7.3236932 2.67 Compliant
802 20.0 32.72 3.00 0.7425576 7.4255760 2.67 Compliant
802 20.0 32.55 3.00 0.7140525 7.1405250 2.67 Compliant
pp= _OP+AG
(4 x1xd?
1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined
as a transmitting device designed to be used so that the radiating structure(s) of the
device is/are within 20 centimeters of the body of the user.
2. Section 6.1.2 of this test report. Note that the value has been adjusted to include the
cable insertion loss.
3. Data supplied by the client for combination of cable loss and antenna gain.
4. Power density is calculated from field strength measurement and antenna gain.
5. Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE),

Section (A): Limits for Occupational/Controlled Exposure. f/300 where f is in MHz
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7. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with the Federal Communications Commission (FCC) and Industry Canada
standards. Through our American Association for Laboratory Accreditation (A2LA) ISO
Guide 17025:2005 Accreditation our test sites are designated with the FCC (designation
number US1091), Industry Canada (file number IC 3023A-1) and VCCI (Member number
3168) under registration number A-0208.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132)
for Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438
and Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022. A second conducted
emissions site is also located in the basement of the OATS site with a 2.3 x 2.5 meter
ground plane and a 2.4 x 2.4 meter vertical wall.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.
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8. Test Setup Photographs

8.1 Antenna Port Conducted Emissions
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8. Test Setup Photographs (cont)

8.2 Radiated Emissions (Front)
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8. Test Setup Photographs (cont)

8.3 Radiated Emissions (Rear)
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8. Test Setup Photographs (cont)

8.4 Radiated Emissions Above 1 GHz (Front)
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8. Test Setup Photographs (cont)

8.5 Radiated Emissions Above 1 GHz (Rear)

+ y
! ‘ )
R g - :

|4 LA _}
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Appendix A

RF Output Power

Modulated Spectrum
: Attenuator
Signal Source Analyzer
Occupied Bandwidth
EUT = Attenuator Spectrum
: Analyzer
Modulated
Signal Source
Noise Figure
Noise Source EUT Attenuator Spectrum
— Analyzer
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Appendix A

Spurious Emissions at the Antenna Terminals

Modulated
. EUT
Signal Source
Attenuator
Spectrum
Analyzer
Field Strength of Spurious Radiation
3 METERS
SEARCH ANTENNA R,
)
VARIABLE
SEARCH

EUT. HEIGHT (1 TO 4 m)

0.8 METER

NON-CONDUCTING
<<—— TURN-TABLE

%
TO TEST RECEIVER/SPECTRUM
ANALYZER
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