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ACRONYMS AND ABBREVIATIONS

BTS
BW
Cw
dB
dBc
dBm
DL
EIRP
FH
FL
FM
IF
IMD
kHz
MHz
OoBW
PS
RF
RX
SEM
TX
UL

Base Transceiver Station

Band Width

Continuous Wave

deciBel (logarithmic ratio)

deciBels related to the RF carrier amplitude
deciBels related to 1 mW
Downlink

Effective Isotropic Radiated Power
Frequency High (Top edge of band)
Frequency Low (Bottom edge of band)
Frequency Mid (Center of band)
Intermediate Frequency
Inter-Modulation Distortion

kilo Hertz

Mega Hertz

Occupied Bandwidth

Public Safety

Radio Frequency

Receiver

Spectrum Emission Mask

Transmit

Uplink
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1.0 Overview

1.1 Scope

The purpose of this document is to present test results in the context of a conformance test
report for FCC Part 2, 90 as applicable to the equipment under test, in the setup of conducted
connection. The scope of this document is limited to the tests listed below in the downlink
mode where the antenna port resides.

1.2 Attestation Statement

The device under test does fulfill the general approval requirements as identified in this test
report.

This equipment has been tested in accordance with the standards identified in this test report.
To the best of my knowledge and belief, these tests were performed using the measurement
procedures described in this report. All instrumentation and accessories used to test products
for compliance to the indicated standards are calibrated regularly in accordance with 1SO
17025:2005 requirements.

| attest that the necessary measurements were made, under my supervision, at DALI
WIRELESS, INC. located at 8618 Commerce Court, Burnaby, British Columbia,
V5A 4N6, Canada.

Authorized Signatory:

/ /\f-
L/W; \/\//\v’; ‘r/ L e~

Signature:

Guihua Sophie Piao
Function: Test Engineer
Date: August 12, 2014

1.3 Report Summary

Disclaimer The test results relate only to the items tested.
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Report Purpose

To demonstrate the DUT compliance with FCC
Parts 2, 90 requirements for a dual band digital
repeater.

Applicable Rule Parts

FCC CFR 47 Part 2.1046 (a)
FCC CFR 47 Part 2.1049

FCC CFR 47 Part 90.209

FCC CFR 47 Part 90.210 (d)
FCC CFR 47 Part 90.219 (e) (3)
FCC CFR 47 Part 90.219 (e) (2)
FCC CFR 47 Part 90.219 (d) (6)(i)

Test Procedures

ANSI/TIA-603-C: 2004

Test Status

PASS

1.4 Test Environment

Test Facilities

Tests were performed by Dali Wireless Inc. located
at 8618 Commerce Court, Burnaby, BC, V5A 4No,
Canada.

Test Conditions

Temperature: 25° C
Relative Humidity: 60%
Atmospheric Pressure: 98.1 kPa

1.5 Test Setup

Deviation to the rules

There was no deviation from the test standards.

Modification to the DUT

No modification was made to the DUT.

Test Exercise

The DUT was placed in continuous transmit mode
of operation.

Distribution Loss (cable loss)

0.75 dB for 150MHz measurements
0.72 dB for 450MHz measurements

pg. 7
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1.6 Device Under Test Information

Manufactured by Dali Wireless Inc.

150, 450 Remote Unit, Dual-Band Bi-directional

DUT Description Distributed Antenna System/Repeater.

FCC ID HCOT37DVUS4A
Model Name T37™ — DVU-S4N
Pass Band 150 - 174 MHz

450 - 512 MHz

150.8 - 156.2475 MHz
157.1875 - 161.575 MHz
161.775 - 161.9625 MHz

162.0375 - 173.4 MHz

450 - 454 MHz
456 - 462.5375 MHz
462.7375 - 467.5375 MHz
467.7375 - 512 MHz

Operating Frequency

Emission Designators FOW, F9X, FXW, DXW, D9W, D9X
Modulations P25 Phase I, P25 Phase II
User Power Range and Control There are NO user power controls
Test Item Production

DC Voltage and
Current into final Powered 115 or 230 VAC
amplifier
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Type of Equipment Fixed
1.7 Measurement Uncertainty

Radio Frequency +1 ppm

Total RF Power: Conducted +1dB
RF Power Density: Conducted +2.75dB

Spurious Emissions: +3 dB

Conducted

Temperature +1°C

Humidity 5 %

DC and Low Frequency +3 06

Voltages

1.8 Equipment List
Description Manufacturer Model Serial Number | Cal Interval | Cal Due Date
Spectrum Analyzer Agilent MXA-N9020A MY52090907 2 years 10-Oct-2014
Power Meter Agilent U2000A MY50000426 1 year 19-Sep-2014
Signal Generator Agilent MXG-N5182B MY53050168 3 years 25-Jul-2017
Signal Generator Agilent EXG-N5182A MY50140256 3 years 15-Jul-2017
Noise Source Agilent N4001A SNS MY44420489 1 year 10-Feb-2015
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1.9 Test Procedure

General

The t37 remote, is connected to the tHost in a manner consistent with a typical installation. A
digital modulation signal generator is connected to the TX_IN port of the appropriate band of
the tHost and spectrum analyzer is connected to the appropriate downlink antenna output
through an attenuator, nominally 40 dB for the band under consideration.

The 150 MHz (150 — 174 MHz) band and 450 MHz (450 — 512 MHz) band were investigated.
Measurements were performed at two modulation types (P25 Phase | C4FM and P25 Phase Il
H-DQPSK) for the mid, lowest and highest frequency for declared bandwidths, if applicable.

RF Power Output

RF power is measured by connecting a spectrum analyzer and coupling to a 50-ohm, resistive
power meter to the RF output connector. With a nominal voltage and the amplifier properly
adjusted the RF output is measured.

Occupied Bandwidth

Occupied Bandwidth is measured by connecting a Spectrum Analyzer to the RF output
connector.

The required measurement resolution bandwidth (RBW) is 1% of the emission bandwidth.
99% energy rule was applied to measure the occupied channel bandwidth. The emission
bandwidth is measured as the width of the signal between two frequency points on the channel
edge, outside of which the transmission power is attenuated at least 26dB below the
transmitter output power.

Spectrum Emission Mask

Spectrum Emission Mask is measured by connecting a Spectrum Analyzer to the RF output
connector.

The input power was adjusted to produce maximum output power on the antenna port. The
reference level was measured with integrated BW 2 times of the channel BW. The emission
was measured with RBW 100 Hz for P25 modulations.

Spurious Emissions at Antenna Terminals

The procedure used was ANSI/TIA-603-C: 2004. The spectrum was scanned from 9 kHz to at
least the tenth harmonic of the fundamental using a spectrum analyzer. Data on the following
page shows the level of conducted spurious responses. For digital modulation, the carrier is
modulated to its maximum extent. The measurements were made in accordance with standard
ANSI/TIA-603-C: 2004. The maximum output power was set for each test.

Frequency Stability
All test conditions and measurement procedures were performed in accordance with FCC
CFRA47 part 2 subpart J Clause 2.1055.
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RF Passband Gain and Bandwidth
The procedure used was RSS-131 Issue 2. RF frequency response is measured by connecting a
50-ohm, resistive power meter to the RF output connector. With a nominal voltage and the

internal gain control properly adjusted the RF output is measured by sweeping the input
frequency.

Test Setup for Output Power, Occupied Bandwidth, Spectrum Emission Mask,
Conducted Spurious Emission, Frequency Stability, and Passband Gain and Bandwith

Power Meter

\g(iecr::Ir tHost Q Lisel Sl
& DUT Attenuator

Generator

Spectrum
Analyzer

1.10 Operational Description

Dali’s t37-ps, (37 dBm, 5 W) is an all-digital, medium power, dual-band radio remote. It bi-
directionally transfers two public safety bands over a single optical fiber (SFP —Single Mode
Fiber) to/from the RF Router, tHost® at 6 Gb/s up to 40 km. It also accommodates 100 Mb/s
Ethernet backhaul as well. This smart radio remote enables multiple network topologies that
cater to different deployments scenarios including star, chain, hybrid and loop topologies.

1.11 RF Signal Configuration

Table 1-1 150 MHz DL Measurement Matrix
Modulation # Carriers | Notation Frequency (MHz)
150.80625, 157.19375,
P25 Phase | 12.5kHz C4FM 1 P25 | 161.95625. 173.39375
150.80625, 157.19375,
P25 Phase 11 12.5kHz H-DQPSK 1 P25 11 161.95625, 173.39375

Table 1-2 450 MHz DL Measurement Matrix
Modulation # Carriers | Notation Frequency (MHz)
P25 Phase | 12.5kHz C4FM 1 P25 1 450.00625, 481, 511.99375
P25 Phase 11 12.5kHz H-DQPSK 1 P25 11 450.00625, 481, 511.99375
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P25 phase | and phase 11 signal of channel bandwidth 12.5 kHz were injected. The carrier
frequency was selected following FCC public safety frequency pool in KDB 634817 D01 Freq
Range Listing for Grants v03 and closest to the center and edges of the product passing bands.
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2.0 Output Power — Pursuant 47 CFR 2.1046(a)

2.1 Methodology
A brief summary of applicable FCC specifications is listed in the table below.

2.1046 Measurements required: RF power output.

(a) For transmitters other than single sideband, independent sideband and controlled carrier radiotelephone, power output shall be measured at
the

RF output terminals when the transmitter is adjusted in accordance with the tune-up procedure to give the values of current and voltage on the
circuit elements specified in § 2.1033(c)(8). The electrical characteristics of the radio frequency load attached to the output terminals when
this test is made shall be stated.

Measurements were performed at
P25 (Phase I and Phase Il) for the mid, lowest and highest frequency within the 150
MHz band and 450 MHz band.

The output power plots are shown in section 2.2 for the all bands.

2.2 Test Results

The following two tables show radiated power in ERP taking into account a minimum
distribution loss (cable loss) of 0.75 dB and 0.72 dB for 150 MHz band and 450 MHz band
respectively.

150 MHz band

Signal Left (ERP in Midl (ERP in Mid2 (ERP in Right (ERP in
9 dBm) dBm) dBm) dBm)

P25 | 36.7 37 36.8 36.19

P25 || 36.63 36.9 36.65 36.02

450 MHz band

Signal Left (ERP in dBm) Mid (ERP in dBm) Right (ERP in dBm)
P25 | 36.84 36.27 36.35

P25 || 37 36.65 36.22

Table 2-1 Output Power Measurement
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Conclusion: As the table above indicates, the maximum power output value of 37.75 dBm
was obtained with P25 Phase | C4FM modulation at 157.19375 MHz.

In order to comply with condition that the radiated power of any retransmitted channel should

not exceed 5 W ERP, the sum of the minimum cable loss and maximum antenna gain applied
to the t37 remote unit should be more than 0.75 dB.

The conducted power measurement plots were shown as follows:

P25 Phase | (CAFM) in 150 MHz Band Left Edge

Agilent Spectrum Analyzer, - Channel Power.

soipiiezacl ey B ALIGH AUTO D6:41:42PM Aug 07, 2014

Center Freq 150.806250 MHz Center Freq: 150.806250 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 10/10

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

Ref Offset 43.6 dB
Ref 40.00 dBm

Center Freq
150.806250 MHz

#Res BW 100 Hz VBW 1 kHz

Channel Power Power Spectral Density

37.45 dBm 25 kHz -6.532 dBm /Hz

MSG STATUS

P25 Phase | (C4FM) in 150 MHz Band Center

pg. 14




Agilent Spectrum Anak

Center Freq 157.193750 MHz

=
HIFGain:Low

Ref Offset 43.6 dB
Ref 40.00 dBm

AT

iCenter 157.2 MHz
#Res BW 100 Hz

Channel Power

37.75 dBm /25 kHz

[ 09:45:53 AM Aug 08, 2015
Canter Freq: 157.183750 MHz Radio Std: None
Trig: Free Run AvglHold: 10/10

#Atten: 20 dB Radie Device: BTS

Span 37.5 kHz|
Sweep FFT

VBW 1kHz
Power Spectral Density

-6.228 dBm /Hz

STATUS

Agilont Spoctrum Anat

Frequency Center Freq 161.956250 MHz

=
HIFGain:Low

Ref Offset 43.6 dB
Ref 40.00 dBm

Center Freq
157.193750 MHz|

[Center 162 MHz
#Res BW 100 Hz

Channel Power

37.55 dBm /25 kHz

Wi

Canter Freq: 161.956250 MHz
Trig: Free Run AvglHold: 10/10
#Atten: 20 dB

09:53:5 AM Aug 08, 2014
Radio Std: None

-

RELE S S”

Frequency

Radie Device: BTS

Span 37.5 kHz|

VBW 1kHz
Power Spectral Density

-6.429 dBm /Hz

STATUS

Sweep FFT

pg. 15
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P25 Phase | (CAFM) in 150 MHz Band Upper Edge

Agilent Spectrum Analyzer - Channel Power
s s QU Gt M
Center Freq 173.393750 MHz

#IFGain:Low

+—» Trig:Free Run

ALIGN AUTO 09:57:03 &M Aug 0=, 2014

Frequency

Center Freq: 173.393750 MHz
Avg|Held: 10110

Radio Std: None

#Atten: 20 dB Radio Device: BTS

Ref Offset 43.6 dB
Ref 40.00 dBm

Channel Power

36.94 dBm /25 kHz

VBW 1 kHz

Freq Offset

Power Spectral Density e
Z

-7.042 dBm /Hz

STATUS

P25 Phase Il (H-DQPSK) in 150 MHz Band Lower Edge

Agilent Spectrum Analyzer, - Channel Power
O T e e U Gl ]
Center Freq 150.806250 MHz

#IFGain:Low

—p Trig: Free Run

ALIGN AUTO 05:42:38 PM Aug 07, 2014

Center Freq: 150.806250 MHz Frequency

Avg|Hold: 10/10

Radio Std: None

#Atten: 20 dB Radio Device: BTS

Ref Offset 43.6 dB
Ref 40.00 dBm

#Res BW 100 Hz

Channel Power

37.38 dBm /25 kHz

MSG

VBW 1KkHz Sweep FFT

Freq Offset
0 Hz

Power Spectral Density

-6.597 dBm /Hz

STATUS

pg. 16
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P25 Phase Il (H-DQPSK) in 150 MHz Band Center

Agilent Spectrum Anatyzer - Channel Powsr

Center Freq 157.193750 MHz

HIFGaln:Low

Ref Offset 435 dB
Ref 40,00 dBm

#Res BW 100 Hz

Channel Power

37.65 dBm 125 kHz

L0:03:07 2 Aug08, 2014

Radio Std: None Frequency

q: 157.193760 MHz
Run Avg|Held: 1010
48

Radio Device: BTS

Center Freq|
167.183750 MHz|

“Span 37.5 kHz|

VBW 1kHz Sweep FFT

Power Spectral Density

-6.329 dBm /Hz

STATUS

Agilent Spectrum Anatyzer - Channel Powsr

Center Freq 161.956250 MHz

HIFGaln:Low

Ref Offset 435 dB
Ref 40,00 dBm

#Res BW 100 Hz

Channel Power

37.40 dBm 125 kHz

161956260 MHz Frequency

un Avg|Held: 1010
Ll

161956250 MHz|

“Span 37.5 kHz|

VBW 1kHz Sweep FFT

Power Spectral Density

-6.582 dBm /Hz

STATUS

P25 Phase 1l (H-DQPSK) in 150 MHz Band Upper Edge

Agilent Spectrum Analyzer, - Channel Power,

QO i s | QM Gl |

Center Freq 173.393750 MHz

Channel Power

ALIGNAUTO

09:57:56 AM Aug 08, 2014

#IFGain:Low #Atten: 20 dB

Center Freq: 173.393750 MHz
—p Trig:Free Run

Avg|Held: 10110

Radio Std: Nene

Frequency

Radio Device: BTS

Ref Offset 43.5 dB
Ref 40.00 dBm

VBW 1kHz

36.77 dBm /25 kHz

Power Spectral Density

-7.206 dBm Hz

STATUS

Center Freq
173.393750 MHz

Freq Offset
0Hz
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P25 Phase | (C4FM) in 450 MHz Band Lower Edge

Agilent Spectrum Analyzer - Channel Powen

S0Q  AC

SEWSE:INT,

ALIGN AUTO 10:45:07 am Aug 04, 2014

[Center Freq 450.006250 MHz | CenterFres: 450.006250 MHz Radio Std: Mone Frequency
Trig: Free Run Avg|Heold:>10/10
I I #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 41.9 dB
10 dB/div Ref 40.00 dBm
Log
30.0 Center Freq||
200 450.006250 MHz
10.0
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
CF Step
|Center 450 MHz Span 37.5kHz|| 3-750:1”2
Res BW 100 Hz VBW 1kHz Sweep 4.468 s||22 an
Channel Power Power Spectral Density Freq Offset
0 Hz

37.56 dBm 725 kHz

-6.415dBm /Hz |}

STATUS

P25 Phase | (C4FM) in 450 MHz Band Center

Agilent Spectrum Analyzer - Channel Power

RF S0Q AC

ALIGNAUTC 10:37:31 am Aug 04, 2014

[Center Freq 481.000000 MHz | Center Freq: 481.000000 MHz Radio 5td: None Frequency
—»— Trig: Free Run Avg|Held: 10110
I \ #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 41.9 dB
10 dBidiv Ref 40.00 dBm
Log
o Center Freq||
i 481.000000 MHz
10.0
0.00
-10.0
-20.0
-30.0
400 e coaAtnfl Lppiefl S, LIRSS o
-50.0
CF Step
Center 481 MHz Span37.5kHz|[ -~ 3750 KHz
Res BW 100 Hz VBW 1kHz Sweep FFT | |22 an
Channel Power Power Spectral Density Freq Offset
0Hz

36.99 dBm 725 kHz

-6.989 dBm mz |}

STATUS
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P25 Phase | (C4FM) in 450 MHz Band Upper Edge

Agilent Spectrum Analyzer - Channel Power,

RF 508 AC SEMSE:INT ALIGN AUTO 11:20057 amAug 04, 2014
[Center Freq 511.993750 MHz | CenterFreq: §11.993750 MHz Radio Std: None Frequency
—»_ Trig:Free Run Avg|Hold: 10410
I I #IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 41.9 dB
10 dBldiv Ref 40.00 dBm
Log
30.0 Center Freq||
200 vl 511.993750 MHz
100
0.00
-10.0
-20.0
-30.0
40 0 fe—r ’ -y
-50.0
CF Step
|Center 512 MHz Span 37.5 kHz|[ 3-750;1'*2
Res BW 100 Hz VBW 1 kHz Sweep 4.468 s [2H0 an
Channel Power Power Spectral Density Freq Offset
0 Hz
37.07dBm r2s5kHz |} -6.912 dBm 1z |}
IMSG STATUS

P25 Phase Il (H-DQPSK) in 450 MHz Band Lower Edge

Agilent Spectrum Analyzer, - Channel Power

RF SO AC SEMSE:INT ALIGN2UTO 11:02:20 amAug 04, 2014
Center Freq 450.006250 MHz | Center Freq: 450.006250 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 41.9 dB
10 dBldiv Ref 40.00 dBm
liLog
300 Center Freq|f
00 450.006250 MHz
100
0.0o0
-10.0
-20.0 o
-30.0
-40.0
-50.0
CF Step
|Center 450 MHz Span 37.5kHz|| 3-75"“‘;”2
Res BW 100 Hz VBW 1 kHz Sweep 4.468 s{ |2 an
Channel Power Power Spectral Density FreqOffset
0 Hz
37.72dBm r25kHz |} -6.256 dBm /Hz |}
IMSG STATUS
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P25 Phase 1l (H-DQPSK) in 450 MHz Band Center

Agilent Spectrum Analyzern - Channel Power,
RF S0Q  AC

SEMSE:INT

ALIGH AUTO 10:01:02 am Aug 04, 2014

Center Freq 481.000000 MHz

#IFGain:Low

—»~ Trig:Free Run
#Atten: 6 dB

| Center Freq: 481.000000 MHz

Radie Std: Nene
Avg|Hold: 10110
Radie Device: BTS

Ref Offset 41.9 dB

10 dBidiv Ref 40.00 dBm

liLog

300

200

100

0.0o

-10.0

-20.0

-30.0

-40.0

-60.0

Center 481 MHz
Res BW 100 Hz

VBW 1kHz

Span 37.5 kHz

Frequency

Center Freq(j
481.000000 MHz,

Sweep FFT

CF Step
3.750 kHz

Auto Man

Channel Power

37.18 dBm /25 kHz

Power Spectral Density

-6.799 dBm Hz |}

STATUS

Freq Offset
0Hz

P25 Phase 1l (H-DQPSK) in 450 MHz Band Upper Edge

Agilent Spectrum Analyzer - Channel Power
RF SO%@  AC

SEMSE:INT|

ALIGH AUTO 11:42:48 am Aug 04, 2014

[Center Freq 511.993750 MHz

Center Freq: 511.993750 MHz

I |

#IFGain:Low

—» Trig:Free Run
#Atten: 20 dB

Radie Std: Nene
Avg|Hold: 10110
Radie Device: BTS

Ref Offset 41.9 dB

10 dBidiv Ref 40.00 dBm

Log

Frequency

00

200

Center Freq||
511.993750 MHz

0.0

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

Center 512 MHz
Res BW 100 Hz

VBW 1kHz

Span 37.5 kHz

Sweep 4468 s

Channel Power

36.94 dBm /25 kHz

Power Spectral Density

-7.036 dBm 1z |}

STATUS

CF Step
3.750 kHz

Auto Man

Freq Offset
0Hz
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3.0 Occupied Bandwidth Pursuant 47 CEFR 2.1049 and 90.209

3.1

Methodology

Measurements were performed at two modulations (P25 I and P25 II) for the mid, lowest and
highest frequency within the 150 MHz band and 450 MHz band.

A brief summary of applicable FCC specifications is listed in the table below.

2.1049 Measurements required: Occupied bandwidth.
The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency limits, the mean powers
radiated are each equal to 0.5 percent of the total mean power radiated by a given emission shall be measured.

90.209 Bandwidth limitations:
Occupied channel bandwidth should be less than the corresponding authorized bandwidth.

Full results for occupied bandwidth measurements are shown in Table 3-1.

The worst case measurement plots are shown in section 3.2, comparing input and output signal

side by side.

3.2

Test Results

150 MHz Band

Authorized OBW (kHz) @ low | OBW (kHz) @ center | OBW (kHz) @ high | Max. In and Out
BW frequency Out / In frequency Out / In frequency Out / In difference
P25 | 11.25kHz 8.079/8.103 8.136/8.103 8.109/8.103 0.4%
P25 1l 11.25kHz 9.754 / 9.686 9.577 /9.686 9.59/9.686 1.1%

450 MHz Band

Authorized OBW (kHz) @ low | OBW (kHz) @ center | OBW (kHz) @ high | Max. In and Out
BW frequency Out / In frequency Out / In frequency Out / In difference
P25 1 11.25kHz 8.161 /8.103 8.159/8.103 8.361/8.103 3.2%
P25 1l 11.25kHz 9.837/9.686 9.831/9.686 9.823/9.686 1.6%
Table 3-1. Occupied bandwidth measurements (Output signal)

Note:

- The difference of the output signal and input signal bandwidth is less than 3.2%. The spectrum
shapes of output are similar to the input.
- The measured bandwidth is less than the authorized bandwidth.
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Agilent Spectrum Analyzer, - Occupied BW

P25 |

RF S0Q  AC

RF S08  AC SEMEE:INT ALIGH AUTOD 06:26:53 prn Aug02, 2014
Center Freq 150.006250 MHz Center Freq: 150.006250 MHz Radie Std: None Frequency
—»— Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 40.6 dB
10 dBidiv Ref 50.00 dBm
fiLog
400 Center Freq||
200 150.006250 MHz
200 =4
100
0.00
-10.0
-20.0
-30.0
40,0 b oA i L Cain A M
\ \ \ CF Step
Center 150 MHz Span 50 kHe|[ 5-°°°|\':|”=
Res BW 100 Hz VBW 1kHz Sweep FFT ||222 an
Occupied Bandwidth Total Power 37.5dBm Freq Offset
8.016 kHz 0Hz
Transmit Freq Error -48 Hz OBW Power 99.00 %
x dB Bandwidth 10.54 kHz x dB -26.00 dB
MSG STATUS
P25 11

SEMSE:INT

ALIGN AUTO

05:37:15 pm Aug 02, 2014

[Center Freq 162.000000 MHz

Center Freq: 162.000000 MHz

Radio Std: None Frequency

#IFGain:Low

-

Trig: Free Run
#Atten: 20 dB

Avg|Hold: 1010
Radio Device: BTS

10 dBidiv

Ref -10.00 dBm

Log
-20.0

-30.0

Center Freq|f
162.000000 MHz

-40.0

-50.0

-60.0

-70.0

-50.0

900

100

| CF Step

Center 162 MHz
Res BW 100 Hz

VBW 1 kHz

Span 50 kHz 5.000;'Hz
Sweep FFT | |/— an

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

9.686 kHz

25Hz
12.12 kHz

Total Power

OBW Power
x dB

-17.0 dBm Freq Offset

0 Hz

99.00 %
-26.00 dB

STATUS
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150 MHz Band Output — Worst Case

P25 |

Agilent Spectrum Analyzer - Occupied BW
T e [

ALIGM AUTO 09:50:58 AM Aug 08, 2014

Center Freq: 157.193750 MHz
—— Trig:Free Run
#Atten: 20 dB

Center Freq 157.193750 MHz

#IFGain:Low

Frequency

Radio Std: None

Avg|Hold: 10/10

Radio Device: BTS

Ref Offset 43.6 dB
Ref 40.00 dBm

VBW 1kHz

Occupied Bandwidth Total Power

8.136 kHz
-47 Hz
10.31 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq
167.193750 MHz

37.8 dBm Freq Offset

0Hz

99.00 %
-26.00 dB

STATUS

Agilent Spectrum Analyzer - Occupied BW
RF S0Q

ALIGNAUTD

09:52:59 AM Aug 08, 2014

Center Freq: 161.956250 MHz
—w Trig:Free Run
#Atten: 20 dB

- EEE
Center Freq 161.956250 MHz

#IFGain:Low

Radio Std: None Frequency

Avg|Hold: 10110

Radio Device: BTS

Ref Offset435 dB
Ref 40.00 dEm

VBW 1 kHz

Occupied Bandwidth Total Power

9.577 kHz
-6 Hz
11.84 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

CenterFreq
161.956250 MHz

37.4 dBm Freq Offset

0Hz

99.00 %
-26.00 dB

STATUS
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450 MHz Band Output — Worst Cases

P25 I

Agilent Spectrum Analyzer, - Occupied BW

RF 509 AC SEMSE:INT ALIGN AUTO 11:21:34 am Aug 04, 2014
Span 50.000 kHz Center Freq: 511.993750 MHz Radio Std: None Span
—— Trig:FreeRun Avg|Held: 10110
#IFGain:Low #Atten: 10 dB Radie Device: BTS Span |
Ref Offset 41.9 dB 50.000 kHz
10 dBidiv Ref 40.00 dBm
fiLog
300
200 e ol
100
n FullSpan||
-10.0
-20.0
-30.0
-40.0 e
-50.0
Center 512 MHz Span 50 kHz LastSpan||
Res BW 100 Hz VBW 1kHz Sweep 5958 s
Occupied Bandwidth Total Power 37.1 dBm
8.361 kHz
Transmit Freq Error -20 Hz OBW Power 99.00 %
x dB Bandwidth 10.94 kHz x dB -26.00 dB
MSG STATUS

P25 11

Agilent Spectrum Analyzer - Occupied BW
RF S0Q  AC SENSE:INT| ALIGN AUTD 11:02:57 am Aug 04, 2014

Center Freq 450.006250 MHz Center Freq: 450.006250 MHz Radie Std: None Frequency
—— Trig:Free Run Avg|Held: 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 41.9 dB
10 dBidiv Ref 40.00 dBm
fiLog
300 Center Freq||
200 LAY 450.006250 MHz
100
0.00
-10.0
-20.0
-30.0
-40.0 pF—
-50.0
CF Step
Center 450 MHz Span 50 kHz|| 5-°°°|;”=
Res BW 100 Hz VBW 1kHz Sweep 5.958 s| |24 an
Occupied Bandwidth Total Power 37.7 dBm Freq Offset
9.837 kHz OHz
Transmit Freq Error =50 Hz OBW Power 99.00 %
x dB Bandwidth 12.32 kHz x dB -26.00 dB
MSG STATUS
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4.0 Spectrum Emission Mask Pursuant 90.210 (d)

4.1 Methodology

All test conditions and measurement procedures were performed in accordance with FCC
CFRA47 part 90.210.

Measurements were performed at two modulations (P25 I, and P25 I1) for the lowest, center
and highest frequency within the band.

The RBW was set to 100Hz, up to 50 kHz frequency offset was interested.

A brief summary of the applicable FCC specifications are listed in the table below.

90.210

For transmitters that are not equipped with an audio low-pass filter, the power of any emission must be attenuated below the unmodulated
carrier output power (P) as follows:

(d) 150 MHz and 450 MHz operation band falls into the emission mask (d).

(1) 0 <fd<5.625kHz: 0dB

(2) 5.625 kHz < fd < 12.5kHz: at least 7.27 (fd — 2.88 kHz) dB;

(3) more than 12.5 kHz: at least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation

(o) Instrumentation. The reference level for showing compliance with the emission mask shall be established, except as indicated in §§90.210
(d), (e), and (Kk), using standard engineering practices for the modulation characteristic used by the equipment under test. When measuring
emissions in the 150-174 MHz and 421-512 MHz bands, the following procedures will apply: A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the instrument
resolution bandwidth. For frequencies more than 50 kHz removed from the edge of the authorized bandwidth a resolution of at least 100 kHz
must be used for frequencies below 1000 MHz. Above 1000 MHz the resolution bandwidth of the instrumentation must be at least 1 MHz. If
it can be shown that use of the above instrumentation settings do not accurately represent the true interference potential of the equipment
under test, then an alternate procedure may be used provided prior Commission approval is obtained.

4.2 Test Results

On the plots below shown the worst case when the carrier was set to the edges or center with
different modulations.

On 150 MHz band:
The emission level of P25 signal is below the limit by more than 1.2 dB.

On 450 MHz band:
The emission level of P25 signal is below the limit by more than 2.8 dB.

So the emission immediately adjacent to the signal channel is compliant with the FCC
standard.
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150 MHz Band

P25 1

Agilent Spectrum Analyzer - Spectrum Emission Mask.

QO el S0 o B AR : ALIGMAUTO  [19:40:49 AM Aug 0B, 2014
Center Freq 173.393750 MHz Center Freq: 173.393750 MHz Radio Std: Nene Frequency

—— Trig:Free Run Avyg: 100.00% of 10
IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 43.6 dB

173.393750 MHz

Center 173.4 MHz

Total Power Ref

Freq Offset
0Hz

P25 Il

Agilent Spectrum Analyzer - Spectrum Emission Mask

7 e e e | 5 ALIGN AUTD 09:36:42 AM Aug 08, 2014
Center Freq 161.956250 MHz Center Freq: 161.956250 MHz Radio Std: None Frequency
—— Trig:Free Run Avg: 100.00% of 10
IFGain:Low RAtten: 10 dB Radio Device: BTS

Ref Offset43.5 dB

Total Power Ref

Freq Offset
0 Hz

pg. 26



450 MHz Band

Wi

-

RELE S S”

Agilent Spectrum Analyzer, - Spectrum Emission Mask

S0Q  AC

SEMSE:INT

ALIGN AUTO

10047149 am Aug 04, 2014

Agilent Spectrum Analyzer, - Spectrum Emission Mask
S0Q  AC

ALIGN AUTO

Center Freq 450.006250 MHz Center Freq: 450.006250 MHz Radio Std: None Frequency
—— Trig:FreeRun Avyg: 100.00% of 10
PASS IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset41.9 dB
10 diégiywinen REF 40,0 dBm
Log
300 Center Freq||
200 450.006250 MHz
100
0.00 /,/ \\
-00
200 ‘/ \| Reelative Limit]
300 / |
-40.0
£00
CF Step
Center 450 MHz Span 100.1 kHz 10.010 kHz
Auto Man
Total Power Ref 37.00 dBm/ 0,025 MHz
Freq Offset
Lower < Pasgk -> Upper
Start Freq Stop Freq Integ B dBm ALim{dB) Freq(Hz) dBm  ALIMdB)  Freq(Hz) 0Hz
5625 kHz 12.50 kHz 1000Hz  -37.56 (-4.63) -1255k -37.80 {-4.86) 1255k &
1250 kHz 50.00kHz 1000Hz  -36.79 (-16.79) 1780k -3673 0 (-16.93) 1820k
3515 MHz 4.000 MHz 30.00 kHz [ — [ —
4.000 MHz 8.000MHz  1.000 MHz [ — (- —0
8.000 MHz 1250MHz 1.000 MHz - {—) — () -
12 50 MHz 1200 MH7 1000 MHz fout — fout -
MSG STATUS

11:04:58 am Aug 04, 2014

RF
Center Freq 450.006250 MHz

Center Freq: 450.006260 MHz

PASS
Ref Offset 41.9 dB

10 diégiywinon REF 40,0 dBm

IFGain:Low

>~ Trig:FreeRun
#Atten: 20 dB

Radie Std: None

Avg: 100.00% of 10

Radie Device: BTS

Frequency

Log
200 Center Freq||
200 450.006250 MHz
1000
0.00 /./ \\
00
200 ‘/ \| Reelative Limit]
300 / )
-40.0 -
&0.0
CF Step
Center 450 MHz Span 100.1 kHz 10.010 kHz
Auto Man
Total Power Ref 37.00 dBm f 0.025 MHz
Freq Offset
Lower <- Peak -» Upper
Start Freq Stop Freq Integ By dBm ALim{dB)  Freq(Hz) dBm  ALIMdB)  Freq(Hz) 0 Hz
5625 kHz 1250 kHz 1000Hz -35.75 -2.31) -1255k -36.18 {-3.24) 1255k &~
1250 kHz 50.00 kHz 1000 Hz -34 88 -14.68) -1385k -3478 -14.78) 14.00 k
3515 MHz 4.000 MHz 30,00 kHz [ — (- -
4.000 MHz S.000MHz  1.000 MHz - {—) — () -
8000 hMHz 1250MHz  1.000 MHz [ — [ —
12 50 MHz 1500 MMH7 1000 MH7 f--1 — f--1 -—
MSG STATUS
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5.0 Unwanted Emissions - Conducted Spurious Pursuant
90.219(e)(3)
5.1 Methodology

All test conditions and measurement procedures were performed in accordance with FCC
CFRA47 part 2 subpart J Clause 2.1051.

A brief summary of the applicable FCC specifications are listed in the table below.

2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious frequency shall be checked at the
equipment output terminals when properly loaded with a suitable artificial antenna. Curves or equivalent data shall show the magnitude of
each harmonic and other spurious emission that can be detected when the equipment is operated under the conditions specified in§ 2.1049 as
appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB below the permissible value need not be specified.

2.1057 Frequency spectrum to be investigated.

(@) In all of the measurements set forth in 8§ 2.1051 and 2.1053, the spectrum shall be investigated from the lowest radio frequency signal
generated in the equipment, without going below 9 kHz, up to at least the frequency shown below:

(1) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower.

90.219 (e)
A signal booster must meet
(3)Spurious emissions from a signal booster must not exceed -13dBm within any 100 kHz measurement bandwidth.

90.210

(o) Instrumentation. The reference level for showing compliance with the emission mask shall be established, except as indicated in §§90.210
(d), (e), and (k), using standard engineering practices for the modulation characteristic used by the equipment under test. When measuring
emissions in the 150-174 MHz and 421-512 MHz bands, the following procedures will apply: A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its bandwidth must not be less than the instrument
resolution bandwidth. For frequencies more than 50 kHz removed from the edge of the authorized bandwidth a resolution of at least 100 kHz
must be used for frequencies below 1000 MHz. Above 1000 MHz the resolution bandwidth of the instrumentation must be at least 1 MHz. If
it can be shown that use of the above instrumentation settings do not accurately represent the true interference potential of the equipment
under test, then an alternate procedure may be used provided prior Commission approval is obtained.

The out-of-band emission limit is

e -13dBm
Up to 50 kHz offset from the lowest and highest edge of authorized channel was tested. Less
than 50 kHz offset was subject to spectrum emission mask addressed in the previous Section
4,

5.2 Test Results

On the plots below shown the worst case when the carrier was set to the edge with different
modulations.

The horizontal straight line is marking the emission limit.

The emission level in the frequency range other than 30MHz — 1G is not affected by the
modulation applied, i.e. only emissions close to the operating frequency block is affected by
the modulation applied.

The emission level is below the limit, so the conducted emission is compliant with the FCC
standard.

pg. 28



-

WIRELESS"

150 MHz Band

9 kHz — 150 kHz,

Agilent Spectrum Analyzer - Swept S4
QI i s 50N B | : ALIGHAUTO

Start Freq 9.000 kHz ! Avg Type: RMS
PNO: Wide ) Trig: Free Run Avg|Hold: 10110

IFGain:Low Atten: 10 dB

Ref Offset 435 dB
Ref 20.00 dBm

Trace 1 Pass

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz VBW 100 Hz* Sweep 1.43 s (1001 pts)

ws  smws { DC Coupled

150 kHz — 30 MHz,

Agilent Spectrum Analyzer - Swept S4
i R il o017l D | : ALIGN AUTO 05:
Frequency

il
Start Freq 150.000 kHz . Avg Type: RMS
PNO: Fast L, ) I11ig:FreeRun Avg|Hold: 4110

IFGain:Low Atten: 10 dB

Ref Offset 43.6 dB
Ref 20.00 dBm

Trace 1 Pass

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz VBW 1.0 kHz* Sweep 3.03 s (1001 pts)

we s t DC Coupled
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30 MHz — 1 GHz - with P25 Phase Il on the Lower Edge

Agilent Spectrum Analyzer, - Swept SA

- (T e : ALIGNAUTO  D8:55:15AM Aug 08, 2014

RBW 100 kHz - Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Held:>10/0

IFGain:Low Atten: 10 dB

Res BW

100 kHz
Ref Offset 43.5 dB Man
Ref 40.00 dBm

Trace 1 Pdss Video BW.
10 kHz
Man

VBW:3dB RBEW
0.1
Auto Man

Span:3dB RBW
106

Auto Man

RBW Control
[Gaussian,-3 dB]

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz VBW 10 kHz* Sweep 983 ms (1001 pts)

IMSG

1GHz -5GHz

Agilent Spectrum Analyzer, - Swept SA

. 3 0 ; ALIGHAUTO DB:53:56 AM Aug 08, 2014 e
Start Freq 1.000000000 GHz . Avg Type: RMS q Y
PNO: Fast () Trig: Free Run Avg|Hold:>10/10

IFGain:Low Atten: 10 dB

Auto Tune

Ref Offset 43.6 dB
Ref 40.00 dBm

Trace 1 Pass

Center Freq
3.000000000 GHz

StartFreq
1.000000000 GHz

Stop Freq
5.000000000 GHz

CF Step
400.000000 MHz
Auto Man

Freq Offset
0 Hz

Start 1.000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz VBW 100 kHz* Sweep 40.6 ms (1001 pts)

MSG
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Zoom in, P25 1 50 kHz Offset from Channel Edge, Marker Function with 100 kHz Band
Interval Power — Lower Band Edge

Agilent Spectrum Analyzer, - Swept SA
TS B ALIGNAUTO 08:51:17 AM

Center Freq 150.000000 MHz Avg Type: RMS TRACE Frequency
PNO: Wide (5 1rg: Free Run Avg|Hold:>10/10 TYPE
= i,

IFGain:Low Atten: 10 dB DET
Auto Tune
Ref Offset 435 dB Mkr3 150.476 MHz
Ref 40.00 dBm Band Power -29.432 dBm F——
Center Freq
150.000000 MHz
[ |
StartFreq
149.000000 MHz
|
StopFreq
151.000000 MHz
i s |
w CF Step
200.000 kHz
Auto Man
|
Center 150.000 MHz Span 2.000 MHz F Offset
#Res BW 10 kHz VBW 1.0 kHz* Sweep 203 ms (1001 pts) el OSH
F
MKR MODE| TRC| SCL! kS A FUNCTIOM FUNCTION IDTH FUNCTIOM WALUE &
N | 150.766 MHz d Powier
P N |  160856MHz|  -36.532 dBm)| | 1000kHz|  .24.607 dBj
< N | | 1000kHz|  .29.432 dBj
Y N | dPower | 100.0 kHz]| 37.179 dB
4 [ [ [ [ [ 14
< >
MSG STATUS

Zoom in, P25 11 50 kHz Offset from Channel Edge, Marker Function with 100 kHz Band
Interval Power — Upper Band Edge

Agilent Spectrum Analyzer - Swept S4
e soosecE e : ALIGN AUTO

Center Freq 174.000000 MHz . Avy Type: RMS
PNO: Wide Ly T1rig:Free Run Avg|Hold:>10/10 THPE
6 .

IFGain:Low Atten: 10 dB

Mkr1 173.344 MHz

R B Band Power 37.166 dBm

Ref 40.00 dBm
1

w

Center 174.000 MHz Span 2.000 MHz
#Res BW 10 kHz VBW 1.0 kHz* Sweep 203 ms (1001 pts)
MKR| MODE| TRC| SCL. H ¥ FUMCTION FUNCTION WIDTH FUMCTION WALUE &

N [1]F] 173.344 MHz 36.618 dBm ] 100.0 kHz 37.166 dB

2 173.450 MHz 36.190 dBm 100.0 kHz -26.495 dB|

3 173.622 MHz 32.1563 dBm 100.0 kHz -30.197 dB

4 ] |

5 | I
£ >
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Agilent Spectrum Analyzer - Swept SA

9 kHz — 150 kHz

RF 50w MDC SEMSEINT ALIGN AUTO 10:12:54 am Aug 04, 2014
Start Freq 9.000 kHz | Tr: Froa R :vg"_':'y&e:g‘m)s WACET] 545 6 Frequency
Wi rig: Free Run vg|Hold:
PASS ."F’é?,..l"’:ﬂ:* Atten: 20 dB (Elec 0) DET|A HH
Auto Tune
Ref Offset41.9 dB
1L% dBidiv. Ref 20.00 dBm
Trace 1 Pass
Center Freq||
oo 79.500 kHz
[ilel]
StartFreq||
00 9.000 kHz
200
Stop Freq||
o0 150.000 kHz|
0.0 CF Step
14.100 kHz
[Auto Man
-50.0 ——
-E0.0 Freq Offset
0Hz
700
Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz VBW 100 Hz* Sweep 1.4209 s {1001 pts)
MSG status ! DC Coupled

Agilent Spectrum Analyzer - Swept SA
505 M\ DC

150 kHz — 30 MHz

SEMSEIMT ALIGN AUTO 10:14:31 am Aug 04, 2014

Frequency

RF
L Avyg Type: RMS TRACE 3456
LD AT CLEl LU PNO: Fast ._._.‘ Trig: Free Run Avg|Hold: 10110 TRE[A tirkdfiikihse
PASS IFGain:Low Atten: 20 dB (Elec 0) DET|A PRI T
Auto Tune
Ref Offset 41.9 dB
1L% dBidiv  Ref 20,00 dBm
Trace 1 Pass
Center Freq||
e 15.075000 MHz
0.00
StartFreq||
-10.0 150.000 kHz|
200
Stop Freq||
a0 30.000000 MHz
0.0 CF Step
2.985000 MHz|
Auto Man
£00 s
-60.0 Freq Offset
0Hz
700
Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz VBW 1.0 kHz* Sweep 3.026 s (1001 pts)

IMSG

status| 1 DC Coupled
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30 MHz — 1 GHz — with P25 Phase 11 on the Upper Edge

Agilent Spectrum Analyzer - Swept S&

RF 509 AC SENSEIMT] ALIGMAUTC 11:40:10 am Aug 04, 2014
[Start Freq 30.000000 MHz Avg Type: RMS mace[o5.ocg|  Frequeney
PNO: Fast —»~ Trig:Free Run Avg|Held: 10110 THPE[& ettt
PASS IFGain:Low #Atten: 20 dB DET|A VI T
Auto Tune,
Ref Offset 41.9 dB
10 dBldiv ~ Ref 40.00 dBm
ILog
Trace 1 Pass
Center Freq||
0 515.000000 MHz,
200
StartFreq||
100 30.000000 MHz
000
Stop Freq||
o0 1.000000000 GHz|
-20.0 CF Step
97.000000 MHz
Auto Man
-30.0
-40.0 e Freq Offset
0Hz
-50.0
Start 30.0 MHz Stop 1.0000 GHz
Res BW 100 kHz #VBW 3.0 kHz* Sweep 3.257 s (1001 pts)

IM SG STATUS

1 GHz -6 GHz
Agilent Spectrum Analyzer - Swept SA
RF S0Q  AC SEMSE!INT ALIGNAUTO 10:26:45 am Aug 04, 2014
Start Freq 1.000000000 GHz Avg Type: RMS mace[oscg|  Frequency
PNO: Fast —»— Trig:Free Run Avg|Held: 10110 TWPE|A Wittt
PASS IFGain:Low Atten: 10 dB DET)A MM T
Auto Tune,
Ref Offset 41.9 dB
1Lo deidiv. Ref 40.00 dBm
og
Trace 1 Pass
Center Freq||
00 3500000000 GHz,
il
Start Freq|
0.0 1.000000000 GHz
0.00
Stop Freq|
oo 6.000000000 GHz|
200 CF Step
500.000000 MHz
Auto Man
Eill] —
-40.0 _— Freq Offset
0 Hz
-50.0

Start 1.000 GHz Stop 6.000 GHz

#Res BW 1.0 MHz VBW 100 kHz* Sweep 50.73 ms (1001 pts)

MSG ISTATUS
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Zoom in, P25 11 50 kHz Offset from Channel Edge, Marker Function with 100 kHz Band

Interval Power — Lower Band Edge

Agilent Spectrum Analyzer - Swept SA

RF S0%  AC SEMSEINT ALIGN AUTO 10:57:02 am Aug 04, 2014 Erequenc
[Center Freq 450.000000 MHz | Avg Type: RMS TrRecE[[ 25 45 6 quency
PNO: Wide (1 119:Free Run Avg|Hold:>10/10 TWRE|A
IP"D‘SS { IFGain:Low  #Atten: 20 dB CETA MM
Ref Offset 41.9 dB Mkr3 449.773 MHz AutoTune
E%gsmiv Ref 40.00 dBm Band Power -29.888 dBm
Trace 1 Pass
00 * Center Freq||
450.000000 MHz|
200
100
StartFreq||
oo 449.500000 MHz
-10.0
0 Stop Freq||
00 A 450.500000 MHZ
-40.0 L] ks
‘ CF Step
A 100.000 kHz
JAuto Man
Center 450.0000 MHz Span 1.000 MHz
Res BW 10 kHz VBW 1.0 kHz* Sweep 101.4 ms (1001 pts)
Freq Offset
Go] X [ v | o [ PN AL 0 Hz
1 N f 450.056 MHz 37.649 dBm  Band Power 100.0 kHz 37.736
2 N f 449.950 MHz 36.957 dBm  Eand Power 100.0 kHz 25280 «
N f 449.773 MHz 33261 dBm  Eand Power 100.0 kHz 29888

IMSG

STATUS

Zoom in, P25 11 50 kHz Offset from Channel Edge, Marker Function with 100 kHz Band

Interval Power — Lower Band Edge

Agilent Spectrum Analyzer - Swept SA

FF S09 AL SEMSE!INT, ALIGN AUTO 1L:37:07 am dug 04, 2014 E
[Center Freq 512.000000 MHz | Avg Type: RMS WeCE[L 3458 requency
PNO: Wide —— Trig: Free Run Avg|Hold: 10110 TVPE[ B W
| IFGain:Low #Atten: 20 dB DET|A MMM N
Ref Offset 41.9 dB Mkr3 512.226 MHz Auto Tune
E%gsmiv Ref 40.00 dBm Band Power -31.492 dBm
00 * Center Freq||
512.000000 MHz|
200
100
StartFreq||
0.00 511.500000 MHz|
0.0
e Stop Freq||
-30.0 512.500000 MHz
-40.0 -
CF Step
-50.0 : | 100.000 kHz|
| Auto Man
| Center $12.0000 MHz Span 1.000 MHz
Res BW 10 kHz #/BW 3.0 kHz* Sweep 35.60 ms (1001 pts) Freq Offset
FUNCTION WIDTH UNCTION vaLUE [ 0 Hz

1
2
4
5
6

S
UES

[
N f 511.944 MHz 36.690 dBm Band Power 100.0 kHz 37.201 dB
N f 512.060 MHz -38.917 dBm Band Power 100.0 kHz -27.400dB
N f 512.226 MHz -32.404 dBm  Band Powier 100.0 kHz -31.492 dB

STATUS
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6.0 Frequency Stability Pursuant 47 CFR 90.213

6.1 Methodology
Measurements were performed at CW.

Data is shown in the table in section 6.2.

A brief summary of the applicable FCC specifications are listed in the table below.

2.1055 Frequency stability.

(a) Unless noted elsewhere, transmitters used in the services governed by this part must have a minimum frequency stability as specified in
the following. The frequency stability shall be measured with variation of ambient ambient temperature as follows from -30° to +50°
centigrade for all equipment

90.213 Minimum Frequency Stability

For Fixed and base stations:

Frequency range in 150 — 174 MHz with 6.25 kHz channel bandwidth: 1 ppm
Frequency range in 450 — 512 MHz with 6.25 kHz channel bandwidth: 0.5 ppm

All test conditions and measurement procedures were performed in accordance with FCC
CFRA47 part 2 subpart J Clause 2.1055.

- Temperature Variation: Data was collected continuously over temperature range of -5
°C to 40 °C using a max hold function.

6.2 Test Results

Change in Hz — . .

Frequency Temperature Variation Change in ppm Compliant
167 MHz 2.03-1.95=0.08 0.0 Yes
481 MHz 2.08 -2.04=0.04 0.0 Yes

Table 6-1. Frequency error in ppm
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Frequency Stability vs Temperature Variation - 150 MHz band
Trace 3: Max Hold; Trace 1: Initial Snap Shot

Agilent Spectrum Analyzer - Swept SA

RF S0Q  AC SEMNSE:IMT) ALIGH AUTO 08:14:35PM Aug 08, 2014 E
[Center Freq 167.000000 MHz | . Avg Type: Log-Pur TRACE[1T23 4 5 6 requency
PHO: Close ) Trig: Free Run Avg|Held:>10/10 TYPE WM ikt
| IFGain:Auto Atten: 20 dB DET|S SF MMM
Auto Tune
Ref Offset 43.5 dB AMKrS 2.03 Hz
10 dBidiv Ref 50.00 dBm -0.063 dB|
Log 1 ‘
A e Center Freq|]
00 e =, B84 167.000000 MHz
00 - >
100 - \
/ \ StartFreq||
nm ' 3 166.999995 MH
ﬁ i z
-10.0
200
300 T T / N Stop Freq||
o N N ] 167.000005 MHz
I
Center 167.000000 MHz Span 10 Hz CF Step
Res BW 1.0 Hz VBW 10 Hz Sweep (FFT) ~1.833 s (1001 pts) 1 Hz
| [ X T v ] Fcion [ Fowconwom Man
1 N 1 f 167.000 000 00 MHz 37.058 dBm
2 N 1 f 166.999 999 08 MHz 25079 dBm
342 1 f (A 1.95 Hz (A} 0.064 dB Freq Offset
4 N 3 f 166.999 999 04 MHz 25122 dBm 0 Hz
|98 A4 3 F (& 2.03 Hz (&) 0063 dB
6
7
8
9
10
11 %
< | =
MSG STATUS

Frequency Stability vs Temperature Variation - 450 MHz band
Trace 3: Max Hold; Trace 1: Initial Snap Shot

Agilent Spectrum Analyzer - Swept SA

RF S0%  AC SEMSEINT ALIGN AUTO 09:59:52 prn Aug 04, 2014 F
[Center Freq 481.000000 MHz \ Avg Type: Log-Pwr TRACE[T 505 6 requency
PNO: Close 5 Trig: Free Run Avg|Hold:>1i1 THVPE [ it
| IFGain:Auto Atten: 10 dB DET|S SFH N
Ref Offset 41.9 dB AMKrS 2.08 Hz AutoTune
{0 gBiciv__Ref 41.90 dBm 0.019 dB
s { o /"”QNSJM Center Freq||
219 481.000000 MHz|
118 / \
1.90 / \
s Vi N StartFreq||
’ / \ | a1 480.999995 MHz|
-18.1 f
-28.1 [ [ =3 —
E / Stop Freq||
e A 481.000005 MHz
\J
Center 481.000000 MHz Span 10 Hz CF Ste
Res BW 1.0 Hz VBW 10 Hz Sweep (FFT) ~1.832 s (1001 pts) 1 HFZ'
I | v | FUNCTION [ FUNC TH FUNC A -~ |Auto Man
1 N 1 f 481.000 000 00 MHz 37.031 dBm 1
2 N 1 f 480.999 998 98 MHz 23.879 dBm
3 A2 1 F (&) 2,04 Hz (4) 0,083 dB
4 N 3 f 480.999 998 96 MHz 23.994 dBm Freq Offset
195 a4 3 f (A 2.08 Hz (A) 0019 dB 0Hz
5
7
g
5 J
10
11 4
< | =
IMSG STATUS
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7.0 Passband Gain and Bandwidth

7.1 Methodology

Measurements were performed at CW signal for sweeping across the measured frequency
span.

Test data is shown in section 7.2 for each band.

7.2 Test Results

150 MHz Band
Agilent Spectrum Analyzer - Swept SA
RF S0Q  AC SEMSE!INT ALIGNAUTO 08:28:05pm Aug02, 2014 F
[Center Freq 162.000000 MHz Avg Type: RMS I R requency
PNO: Fast 0 1rig:FreeRun Avg|Held:>10/10 TPE | kit
IFGain:Low #Atten: 20 dB DET|& [ B FLF T
Auto Tune
Ref Offset 40.9 dB Mkr1 162.00 MHz
10 dBidiv.  Ref 50.00 dBm 37.226 dBm
fLog
‘ Center Freq||
o 162.000000 MHz
300
Start Freq||
00 20-00-dB 147.000000 MHz
= -+
24.69 MHz
10,0
Stop Freq||
00 177.000000 MHz
100 CF Step
3.000000 MHz
Auto Man
=200 —
-30.0 A —H Freq Offset
0Hz
-4n.0 HHA
Center 162.00 MHz Span 30.00 MHz
Res BW 270 kHz VBW 270 kHz* Sweep 1.000 ms (1001 pts)
IMSG STATUS
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450 MHz Band

Agilent Spectrum Analyzer - Swept SA

RF S0&  AC SEMSE:INT ALIGN AUTOD 12:30:02 pm Aug D4, 2014
[Center Freq 481.000000 MHz | . Avg Type: Log-Pwr wice g =g |  Frequency
PHO: Fast 50 Trig: Free Run Avg|Hold:>100/100 THPE | MRt
IFGain:Low #Atten: 20 dB DET|F S MM
Auto Tune
Ref Offset 41.9 dB Mkr1 481.00 MHz
10 dBidiv  Ref 50.00 dBm 37.113 dBm
JLog
CenterFreq||
400 481.000000 MHz
300
Start Freq||
0.0 20-00-dB 441.000000 MHz
— +—
63.91 MHz
100
Stop Freq||
- 521,000000 MHz
100 CF Step
8.000000 MHz
Auto Man
-20.0
300 '—— B - Freq Offset
0 Hz
-10.0
Center 481.00 MHz Span 80.00 MHz
Res BW 750 kHz #VBW 30 kHz Sweep 8.800 ms (1001 pts)
IMSG STATUS
Operatin Nominal Input . 20 dB Passband
P 9 put @ Passband Gain (dB) :
Band tHost (dBm) Bandwidth (MHz)
150 -17 54 24.69
450 -17 54 63.91
Table 7-1 RF Output Passband Gain and Bandwidth
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8.0 Noise Figure Pursuant 90.219(e)(2)

8.1 Methodology

Agilent SNS Noise Source was used to test the noise figure on the uplink path. The noise
figure was measured by a proceeding noise path calibration.

Data is shown in the table in section 8.2.

A brief summary of the applicable FCC specifications are listed in the table below.

90.219 (e)
A signal booster must meet
(2) The noise figure of a signal booster must not exceed 9 dB in either direction

8.2 Test Results

Agilent Noise Figure - Noise Figre

2 R =TT g ALIGNAUTO  03:37:36 AM Sep 11, 2014

Center Freq 162.000000 MHz DUT: Amplifier DoNtExr Freq/ Channel
-

sl LO Freq:30.0000 GHz Average: >10/10 caLsTaTe WA
Atten: 0 dB enk sTate [A1]5)

FreqMode’
Mkr1 151.125 MHz Swept
6.5026 dB

CenterFreq
162.000000 MHz

StartFreq
150.000000 MHz

Stop Freq
174.000000 MHz

Ref 40.0 dB

o Edit Frequency’

Start 150.00000 MHz Stop 174.00000 MHz List
BW 4.0 MHz Tcold 296.50 K (Default) Points 65["

MSG EESTATUS

Figure 8-1 150 band Noise Figure
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Agilent Noise Figure - Noise Figure
so  AC || B ALIGN AUTO 03:41:25 AM Sep 11, 2014

L/
Center Freq 481.000000 MHz DUT: Amplifier conTexT [T Freq/Channel
—— LO Freq:30.0000 GHz Average: 10110 CALSTATE [N

Atten: 0 dB EnR sTaTE [2Y5] FreqMode
Mkr1 509.09375 MHz Swept
7.2060 dB

CenterFreq
481.000000 MHz

Gain
1.0 dBidiv Ref 40.0 dB

Edit Frequency’
Start 450.00000 MHz Stop 512.00000 MHz List

BW 4.0 MHz 1d 296.50 K (Default) Points 65]
E ESTATUS

Figure 8-2 450 band Noise Figure

Opéa;ﬁténg Min. NF reading (dB) | Max NF reading (dB)
150 5 6.51
450 35 72

Table 8-1 Noise Figure Results
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9.0 Intermodulation Pursuant 90.219(d)(6)(i)

9.1 Methodology
Measurements were performed using CW signals.

Data is shown in the table in section 9.3.

A brief summary of the applicable FCC specifications are listed in the table below.

90.219 (d)

(6) Good engineering practice must be used in regard to the radiation of intermodulation products and noise,
such that interference to licensed communications systems is avoided. In the event of harmful interference caused
by any given deployment, the FCC may require additional attenuation or filtering of the emissions and/or noise
from signal boosters or signal booster systems, as necessary to eliminate the interference.

(i) In general, the ERP of intermodulation products should not exceed —30 dBm in 10 kHz measurement
bandwidth

9.2 Test Setup

Signal Generator 1 ——

\4

Combiner — tHost Q DUT - WG —  Signal Analyzer
Attenuator

\4

Signal Generator 2 ——

Figure 9-1 Intermodulation Test Setup

Two tones method was used to test the intermodulation level. Two tones were generated at
600 kHz apart and with the total output power at the nominal output power, i.e. 37dBm. Two
tones were allocated at the high band edge or at the low band edge. The 3™ order
intermodulation was produced to be the last or first carrier within the operating band.
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Test Results

9.3

Agilent Spectrum Analyzer - Swept SA

r - N
Center Freq 151.000000 MHz Avg Type:
PNO;

¥ Trig: Free Run
> aten: 26 48

Ref Offset 30.6 dB
Ref 45.50 dBm

| ] |
\
q,-wmmJ el e —

Center 151.000 MHz

#Res BW 10 kHz #VBW 300 Hz

J

Sweep 520.2 ms (1001 pts)

LIGHOF | O):Zmi24pm Sep10, 2015
Log-Pur TAce L Ll

Center Freq
151.000000 MHz

[

StartFreq
150,000000 MHz|
|——

Stop Freq
162.000000 MHz|
|e——

CF Step
200.000 kHz|

.L
\“thwwaw‘«.

Span 2.000 MHz|

Agilent Spectrum Analyzer - Swept SA

Center Freq 172.500000 MHz
PNO:

Wi

e

" Trig:Free Run
Atten: 26 dB

Ref Offset 30 dB
Ref 46.00 dBm

I »

Y Y
FA A
A Y
MMH\'M 1MWWMMM M\-"ﬁ,mnwmn

Span 2.000 MHz|
Sweep 520.2 ms (1001 pts),

#VBW 300 Hz

|Auto Man

MKR MODE TAC SCL

1.1 MH;
h

151.41

FUNCTION WIOTH

R

FUNCTION VALLE

Freq Offset|
OHz|

FUNCTION UNCTION WIDTH

RELES

om S=p 10, 2014
TRACE

i

1"

FUNCTION VALLE

-

5

Frequency

Center Freq
172500000 MHz,

StartFreq|
171 500000 MHz|

Stop Freq

173.500000 MHz|

Figure 9-2

Agilent Spectrum Analyzer - Swept SA

Trig: Free Run

Center Freq 450.190000 MHz
e Atten: 26 dB

Ref Offset 30.4 dB.
Ref 45.40 dBm

150 band Intermodulation — Low and High Band Edge

Frequency

Center Freq
460.,130000 MHz|

StartFreq|
449 130000 MHz|

Stop Freq
451.180000 MHz|

Center Freq 511.400000 MHz

S A
M’l‘ m‘*"'ﬂ "\um - |‘J"“‘. -

Agilent Spectrum Analyzer - Swept SA

Y Trig: Free Run

Ref Offset 30.4 dB
Ref 45.40 dBm

i |

! 1
Mot v, e T

Frequency

Center Freq
511.400000 MHz

StartFreq
£10.400000 MHz

StopFreq|
512.400000 MHz|

Span 2.000 MHz|
Sweep 520.2 ms (1001 pts)

FUNCTION | FUNCTION wioTH

#Res BW 10 kHz

Span 2.000 MHz|
Sweep 520.2 ms (1001 pts)

FUNCTION Y

Center 511.400 MHz
# #VBW 300 Hz
¥

FUNCTION | FUNCTION WiDTH

CF Step
200.000 kHz|

|Auto Man

MKR MODE TAC SCL
1

079
511.394 MHz
MHz

| 3401dBm| |
<1551 dBm

FreqOffset
0Hz

Figure 9-3

450 band Intermodulation — Low and High Band Edge

Operating
Band

Intermodulation Level
Low Band Edge (dBm)

Intermodulation Level
High Band Edge (dBm)

150

-14.83

-14.46

450

-13.49

-15.51

Table 9-1

Intermodulation Results
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In order to comply with condition that the ERP of intermodulation products should not exceed
—30 dBm in 10 kHz measurement bandwidth, a minimum amount of loss between the t37
remote unit antenna port and antenna radiated power shall be 17 dB.

N

- Min. Loss 17 dB >

Pout Pout - 17dB

Figure 9-4 Implementation Diagram
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Appendix A: Test Setup Photos
Conducted Test Setup — EUT
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