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Section 1: Introduction

1.1 General

This report contains an assessment of an apparatus against Electromagnetic Compatibility
Standards based upon tests carried out on samples submitted to the Laboratory.

Test performed by: TRaC Global [1]
Unit E
South Orbital Trading Park
Hedon Road
Hull, HU9 1NJ.
United Kingdom.

Telephone: +44 (0) 1482 801801
Fax: +44 (0) 1482 801806

TraC Global [X]
Unit 1

Pendle Place

Skelmersdale

West Lancashire, WN8 9PN

United Kingdom

Telephone: +44 (0) 1695 556666
Fax: +44 (0) 1695 577077
Email: test@tracglobal.com
Web site: http://www.tracglobal.com
Tests performed by: S Hodgkinson
Report author: S Hodgkinson

This report must not be reproduced except in full without prior written permission from
TRaC Global.
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1.2

This testing in this report was requested by:
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1.4

Tests Requested By

Axell Wireless
Aerial House
Asheridge Road
Chesham
Buckinghamshire
HP5 1TU

Manufacturer

Axell Wireless
Aerial House
Asheridge Road
Chesham
Buckinghamshire
HP5 1TU

Apparatus Assessed

The following apparatus was assessed between the 11" May — 18" May 2015

The BSF3302-150-174-DP4-AC is a Digital Fiber Fed Band Selective Repeater
For the purposes of testing the device was setup to operating the following bands.

Lower 5MHz Band 150.0 MHz — 155.0MHz
Middle 5MHz Band 159.2 MHz — 164.2MHz
Upper 5MHz Band 169.0 MHz — 173.4 MHz

The BSF3302 provides effective and secure radio coverage in any VHF network and provides two
variable bandwidth blocks of contiguous spectrum.
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15 Test Result Summary

Full details of test results are contained within Appendix A. The following table summarises the
results of the assessment.

The statements relating to compliance with the standards below apply ONLY as qualified in the
notes and deviations stated in sections 1.6 to 1.7 of this test report.

Full details of test results are contained within Appendix A. The following table summarises the
results of the assessment.

FCC Appendix
Test Type Part in Report Result
RF Gain and Power Output 90.219(e)(1) Al &B1 Pass
Intermodulation Spurious Emissions 90.219(e)(3) A2 & B2 Pass
90.219(a)
Occupied Bandwidth & Modulation 90.219(4)(e)(ii) A3 & B3 Pass
90.210(d)
Spurious Emissions at Antenna 90.219(e)(3)
Terminals Less than 1IMHz 90.210(d) A4 & B4 Pass
Spurious Emissions at Antenna
Terminals Greater than 1MHz 90.219(e)(3) AS &BS Pass
. . 90.219(e)(2)
Noise At Antenna Terminals 90.219(d)(6) i) A6 & B6 Pass
Field Strength of Spurious Emissions 90.219(e)(3) A7 & B7 Pass
Passband Gain & 20dB bandwidth N/A A8 & B8 Pass
Frequency Stability 90.213 N/A(note 1) N/A
Transient behaviour 90.214 N/A(note 2) N/A
Audio Frequency Response (a) TIA EIA-603.3.2.6 N/A N/A
Modulation Limiting TIA EIA-603.3.2.6 N/A N/A
Notes:
1 The EUT does not contain modulation circuitry; therefore the test was not performed.
2 The EUT is not a keyed carrier system; therefore the test was not performed.
Abbreviations used in the above table:
CFR : Code of Federal Regulations ANSI : American National Standards Institution
REFE : Radiated Electric Field Emissions PLCE : Power Line Conducted Emissions

A Uplink Results Appendix B Downlink Results Appendix
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1.6 Equipment Test Conditions

Uplink ClassA[ ] ClassB[X]
Product class: -

Downlink Class A[ ] ClassB[X]
Product Use: Private Land Mobile Repeater
Supply Voltages: Vnom 110Vac

Note: Vnom voltages are as stated above unless otherwise shown on the test report page

Single channel [1]

Equipment Category: Two channel [1]
Multi-channel [X]
TRaC Global

] Skelmersdale [X]

Test Location
Hull [1]
Other [ ] Please Specify
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1.7 Standard References

47 CFR 2 Code of Federal Regulations, Title 47, Part 2, “Frequency allocations and
Radio Telemetry Matters;
General Rules and Regulations”

47 CFR 90 Code of Federal Regulations, Title 47, Part 90,”Land Mobile Radio Service”

C63.10-2013 American National Standards Institute (ANSI), “Methods of Measurement of
Radio Noise Emissions from Low Voltage Electrical and Electronic
Equipment in the Range 9 kHz to 40 GHz"

TIA EIA-603-D Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards
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1.8 Notes Relating To Assessment
With regard to this assessment, the following points should be noted:

The results contained in this report relate only to the items tested and were obtained in the period
between the date of initial receipt of samples and the date of issue of the report.

The apparatus was set up and exercised using the configurations, modes of operation and
arrangements defined in this report only.

Particular operating modes, apparatus monitoring methods and performance criteria required by
the standards tested to have been performed except where modified in Section 1.7 of this test
report (Deviations from Test Standards).

For emissions testing, throughout this test report, “Pass” indicates that the results for the sample
as tested were below the specified limit (refer also to Section 2, Measurement Uncertainty).

Where relevant, the apparatus was only assessed using the monitoring methods and
susceptibility criteria defined in this report.

All testing with the exception of testing at the Open Area Test Site was performed under the
following environmental conditions:

Temperature :17t023°C
Humidity :45t075 %
Barometric Pressure : 86 to 106 kPa

All dates used in this report are in the format dd/mm/yy.

This assessment has been performed in accordance with the requirements of ISO/IEC 17025.
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1.9 Deviations from Test Standards

There were no deviations from the standards tested to.

1.10 Test Site

Location Chamber Number Site Type Used For testing

EMC Chamber 1 ATS

Pendle Place

Skelmersdale EMC Chamber 2 ATS
REF 940 Radio ATS X
OATS - Open area test site
ATS - Alternative Test Site

10
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Section 2: Measurement Uncertainty

2.1 Measurement Uncertainty Values
For the test data recorded the following measurement uncertainty was calculated:

Radio Testing — General Uncertainty Schedule

All statements of uncertainty are expanded standard uncertainty using a coverage factor of 1.96 to give a 95% confidence where no
required test level exists.

[1] Adjacent Channel Power
Uncertainty in test result = 1.86dB
[2] Carrier Power

Uncertainty in test result (Power Meter) = 1.08dB
Uncertainty in test result (Spectrum Analyser) = 2.48dB

[3] Effective Radiated Power
Uncertainty in test result = 4.71dB
[4] Spurious Emissions
Uncertainty in test result = 4.75dB
[5] Maximum frequency error

Uncertainty in test result (Frequency Counter) = 0.113ppm
Uncertainty in test result (Spectrum Analyser) = 0.265ppm

[6] Radiated Emissions, field strength OATS 14kHz-18GHz Electric Field
Uncertainty in test result (14kHz — 30MHz) = 4.8dB,
Uncertainty in test result (30MHz — 1GHz) = 4.6dB,
Uncertainty in test result (1GHz — 18GHz) = 4.7dB

[7] Frequency deviation

Uncertainty in test result = 3.2%

[8] Magnetic Field Emissions

Uncertainty in test result = 2.3dB

[9] Conducted Spurious

Uncertainty in test result — Up to 8.1GHz = 3.31dB
Uncertainty in test result — 8.1GHz — 15.3GHz = 4.43dB
Uncertainty in test result — 15.3GHz — 21GHz = 5.34dB
Uncertainty in test result — Up to 26GHz = 3.14dB

[10] Channel Bandwidth

Uncertainty in test result = 15.5%

11
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[11] Amplitude and Time Measurement — Oscilloscope
Uncertainty in overall test level = 2.1dB,

Uncertainty in time measurement = 0.59%,

Uncertainty in Amplitude measurement = 0.82%

[12] Power Line Conduction

Uncertainty in test result = 3.4dB

[13] Spectrum Mask Measurements

Uncertainty in test result = 2.59% (frequency)
Uncertainty in test result = 1.32dB (amplitude)

[14] Adjacent Sub Band Selectivity

Uncertainty in test result = 1.24dB

[15] Receiver Blocking — Listen Mode, Radiated
Uncertainty in test result = 3.42dB

[16] Receiver Blocking — Talk Mode, Radiated
Uncertainty in test result = 3.36dB

[17] Receiver Blocking — Talk Mode, Conducted
Uncertainty in test result = 1.24dB

[18] Receiver Threshold

Uncertainty in test result = 3.23dB

[19] Transmission Time Measurement

Uncertainty in test result = 7.98%

12
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Section 3: Modifications

3.1 Modifications Performed During Assessment

No modifications were performed during the assessment

13
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Appendix A:

Abbreviations used in the tables in this appendix:

Spec
Mod

EUT
SE
L

N

E
Pk
QP
Av

CDN

: Specification
: Modification

: Equipment Under Test
: Support Equipment

. Live Power Line
: Neutral Power Line
: Earth Power Line

: Peak Detector
: Quasi-Peak Detector
: Average Detector

: Coupling & decoupling network

ALSR
OATS
ATS

Ref
Freq

MD
SD

Pol
H
\Y

Uplink Formal Emission Test Results

: Absorber Lined Screened Room
: Open Area Test Site
: Alternative Test Site

: Reference
: Frequency

: Measurement Distance
: Spec Distance

: Polarisation
: Horizontal Polarisation
: Vertical Polarisation

14
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Al RF Gain and Output Power

Test Details:

Measurement standard

Part 2.1046, Part 90.219(e)(1)

EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C

Signal Input Level at Output Conducted Gain ?“er
= Cable & . 10dB input

requency Generator Cable Spectrum Gain Output
) Attenuator level
MHz input level Loss Analyser loss dB Power increase

dBm dB dBm dB dBm dB
150.00625 -57.91 0.10 -31.99 3.3 29.32 -28.69 19.28
161.70000 -57.90 0.10 -31.40 3.3 29.90 -28.10 19.82
173.39375 -55.43 0.10 -33.95 3.3 24.88 -30.65 15.90

Notes: 1.The signal generator input was increased by 10dBs and the level of the output signal remeasured.

Industrial booster requirements KDB 935210 D05 the EUT was tested at compression and 10dB into
compression to show AGC operation.

15
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A2 Amplifier Intermodulation Spurious Emissions

Test Details:
Measurement standard Part 2.1053, 90.219(e)(3)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
|
Sig Gen .
g A 1
|
1
Sig G
19 =en B Combiner I D Analyser
I EurT ]
I
Sig Gen '
C I |
! +110Vac

*Signal Generator B was varied in frequency to check if intermodulation products where
produced.

RF Input Frequency Highest Intermodulation Product Level Limit
(MHz) (dBm) (dBm)
Lower 5 MHz Band
150.00625 * 154.99375 No significant emissions within 10dB -13
Middle 5MHz Band
159.20625 * 164.19375 No significant emissions within 10dB -13
Upper 5 MHz Band
168.4000 * 173.39375 No significant emissions within 10dB -13

Sweep data is shown on the next page:

Results
See appendix D for manufactures declaration on good engineering practice.
See plots below

As per Annex .3 Policies + Procedures (k) of KDB 935210 D02 Signal Boosters Certification v03 the EUT
was tested at compression and 10dB into compression to show AGC operation, worst case results taken.

16
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Lower 5 MHz band - Intermodulation close View

“RBNV 10 kHz Marker 2 [T1 ]
VBN 100 kHz -37.74 dBr
Ref -11 dBn “Att 5 dB * SWT 500 ms 153.333653846 VHz
Merker—+—Ti1
—36.40 dBr
150-000820513vHz| N
Markegr 3 [T1|]
-36.31 dBr
154.99871 O VHz
3 ™M
2
-0
-850
|~ —60
e
=70
80
-0
:;Hj V.JAM Mo L;MMMWL‘WMW bt 4 rn |
| —110.
Certer 152.7951923 MHz 800 kHz/ Span 8 MHz

Date: 10.APR.2015 13:00:37
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9-150kHz 150kHz — 30MHz

<2> RBN 1 Kz ® RBN 10 Ktz
VBI 3 kHz VBN 30 Kz
Ref 10 cBm At 5B SAT 500 ms Ref -10 dBm At 5B SNT 500 ms
1 D1 -13 ¢Bm* 2 D1 -13 ¢Bm
-2 [F—=2C
1 5 B
m oo B
F-ac Fac
s [-5C
e [-6c
- -7
e [F-ac
P -
WMMWWW it by g P esfuthhsinplmsonsgimpti o pton ol dyio
100 I -100
-110 110
Start 9 kHz 14.1 kiz/ Stop 150 KHz Start 150 kHz 2.985 MHz/ Stop 30 Mz
Date: 5.MAY.2015 17:43:58 Date: 5.MAY.2015 17:44:23

30MHz — 1GHz 1GHz - 2GHz

® RBIV 100 Kz Marker 1 [T1 ] ® RBN 100 kKHz Varker 1 [T1 ]
VBIW 300 KHz —32.90 cBn VBN 300 KHz —76.63 dBr
Ref —10 cBm Att 10 B SAT 500 ms 152804487179 MHz Ref —10 dBm Att 10 B SNT 500 ms 1000000000 GHz
3 D1 -13 ¢Bmn & D1 -13 ¢Bm
2o -z
1 5 1 e
me | e |
F—ac F-ac
- F-sc
- F-ec
- -7
L
A ML At PSRBT A Nt IRV TNV GYIF VNI WY YR PR ST TEY VRN ST T LA
e [
[0 [
-0 [--100
-110 -110
Start 30 Mz 97 Miz/ Stop 1 Gz Start 1 GHz 100 MHz/ Stop 2 Gz
Date: 5.MAY.2015 17:45:23 Date: 5.MAY.2015 17:45:50
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Mid 5 MHz band - Intermodulation close View

® “RBN 10 KHz Varker 1 [T1 ]
VBN 100 kHz -33.88 dBr
Ref -10 dBn “Att 5B “SNT 20 s 159200000000 MHz
| 30 OFfl, 13 fEm* Marker 2 [T1]]
—-35.18 dBr
162 _s2e028077 M-z |IFY
Markegr 3 [T1|]
-3%.09 dBr
T > i A ol IV
v Varkér 4 [T1|3
—-90 {09 dBr
-0 TG0 -S63A6 T35 Wz
-0
F-60
a8
70
F-a0
a
-0
100 = ~
—110
Center 161.7 MHz 600 kHz/ Span 6 MHz

Date: 13.MAY.2015 10:22:44
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9-150kHz 150kHz — 30MHz

® RBN 1 KHz
VBW 3 Kz ® RBN 10 Kz

Ref -9 dBn “Att 10 B * SWT 500 ms VBN 30 kHz
= | Ref -9 cBm Att 10 B SNT 500 ms
10O~ > = E
DL -13 ¢Em 0 OfR— = % & |
- D1 -13 ¢Bm
| 2o : | m
= 20
a0 ™ [
Y v
| -ac L
0
[ -850 F s
- L
&0
TE e
o | o
% m
I oo M}WH [T NN o — W‘" ool 4ty iy Bt T m b At o " TNV I
100 F-100
Start 9 kiz 14.1 krz/ Stop 150 kHz Start 150 kHz 2.985 Wz/ Stop 30 Mz
Date: 12.MAY.2015 17:34:15 Date: 12.MAY.2015 17:34:40
® RBN 100 KHz Marker 1 [T1 ] ® “RBN 100 kHz
VBN 300 kHz -33.26 dBr VBN 300 kHz
Ref -9 cBm ALt 10 B * ST 500 ms 162131410256 MHz Ref -9 dBm “Att 10 B “ SWT 500 ms.
Facomi~— =% = Foacori— = %=
AL OB 13 dem | A OMRAT 13 e |
-z
=
e
[ I [AV (A
[-ac [-—ac
[T-8C [-5C
[--6C [-6c
e E
[=7C [—7C
(SRS WY VI [TV (NPPRRUNE FEPRYY O YR IL SO PP Y WY OO ASCTATTY ¥ ST (RTINS ATPOR, T PEHOY P TP RS FAV SRPRTSDT NPT \PISUROW VIRV V1
[F-8c [-ac
r-ec [-sc
F-100 0o
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 Giz 100 MHz/ Stop 2 GHz
Date: 12.MAY.2015 17:35:13 Date: 12.MAY.2015 17:35:38
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Top 5 MHz band - Intermodulation close View

® “RBN 10 KHz Varker 1 [TL ]
VBN 100 kHz -31.46 dBr
Ref -10 dBn “Att 10 B “ SNT 500 ms 168400000000 MHz
| 30 OFfl 13 fEm* Marker 2 [T1]]
-3B.22 dBr
. 171 733338333 M2 | I
Markegr 3 [T1|]
-33.92 dBr
e [ 1 P S N
-a0 H3-4e00gpe00 ]
L o
-0
F-e0
a8
70
F-a0
-0 w
N y P IPRIRIEION PR N AR Wbirastoorpmet
100
—110
Center 170.9 MHz 650 kHz/ Span 6.5 MHz

Date: 18.MAY.2015 14:10:33
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9-150kHz 150kHz — 30MHz

® RBN 1 KHz ® RBN 10 KHz
VBN 3 Kz VBN 30 kHz
Ref —10 dBn Att 10 B SNT 500 ms Ref —10 dBm Att 10 B SNT 500 ms
= D1 -13 ¢Bm* e D1 -13 ¢Bm
-z -z
1 e 1 e
[y v
- —a
F-ac F-ac
[-5C [-5C
F-ec F-ec
[-7C [-7C
% m iy
Lo N LINTN TS Y e TSP N T A e D ki VIR IOV RTT Y 1% /TRFIOYORN TR NTUP R PSRN TR | ARV
AT AR A
-0 I -a00r
-110 -110
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 WHz/ Stop 30 Mz
Date: 18.MAY.2015 14:11:30 Date: 18.MAY.2015 14:11:54
® RBN 100 KHz Marker 1 [T1 ] ® RBIW 100 Kz
VBN 300 kHz 32.64 dBr VBNV 300 kHz
Ref -10 dBm Att 10 B SNT 500 ms 173.012820513 MHz Ref -10 dBm Att 10 dB SNT 500 ms
2 D1 —13 ¢Bm 3 D1 -13 ¢Bm*
- -
| ; |
I F—ac
[F-5C [-5C
F-ac F-ec
-7 =
I T A Mo, At LA b A ) il Lt VNIV PR winaportiihad foan)
F-ac F-ec
[F-eC [
[--100 [ 100
-110 -110
Start 30 MHz 97 MHz/ Stop 1 Gz Start 1 Giz 100 MHz/ Stop 2 GHz
Date: 18.MAY.2015 14:12:18 Date: 18.MAY.2015 14:13:04
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A3 Amplifier Modulated Channel Test
Test Details:
Measurement standard Part 2.1049, Part 90.219(e)(4)(ii), 90.210(d)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
Frequency Of Operation Channel (MHz) Input
Modulation
Type
150.00625 161.7000 173.39375
FM 99% ocbw 10.09kHz 10.09kHz 10.09kHz
C4FM 99% ocbw 8.35kHz 8.35kHz 8.52kHz
CQPSK 99% ocbw 4.99kHz 4.93kHz 4.93kHz
Frequency Of Operation Channel (MHz) output
Modulation
Type
150.00625 161.7000 173.39375
FM 99% ocbw 10.09kHz 10.09kHz 10.09kHz
C4FM 99% ocbw 8.35kHz 8.35kHz 8.52kHz
CQPSK 99% ocbw 4.99kHz 4.93kHz 4.93kHz

Industrial booster KDB 935210 D05 Signal Boosters 99% occupied bandwidth.
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Test Details:
Measurement standard Part 2.1049, Part 90.219(e)(4)(ii), 90.210(d), 90.213(a)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None

EUT set up Refer to Appendix C
Frequency Of Operation Channel (MHz)
Modulation
Type
150.00625 161.7000 173.39375
Frequency 150.006250 161.700000 173.39375
0 0 0
ppm

5.0ppm

Note: From minimum frequency stability table.

5) In the 150-174MHz band fixed and base stations, with a 12.5kHz channel bandwidth must
Have a frequency stability of 2.5ppm
11) Paging transmitters operating on paging only frequencies must operate with frequency
stability of 5ppm in the 150-174MHz band.

24
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150.00625 FM Signal Generator and EUT

® “RBN 300 Hz varker 1 [T1 ]
VBN 1 Kz ~30.61 dBr
Ref -24.2 cBm ‘ALt 10 B “SNT 20 s 50.006262821 M-z
offfet 3.3 B [ oy J0.006158846 Kz
= Pt
4y.16 cen |IF
i I 150001214744 Mz
i e TeTP 2 TTTOgT
VI L T2 -ap.o7 cenf
[ o - i il 150.01131¢897 Mz
e
F-eo

&y
— N ——]

Center 150.0062628 Mz

Date: 11.MAY.2015 16:51:42

3.5 KkHz/ Span 35 kHz

150.00625 C4FM Signal Generator and EUT

® “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -31.99 dBr
Ref —24.2 cBn At 10 B “SNT 20 s 150.006543269 MHz

BN |8.35737:

795 KHz

e =

HOSO MHz

1P Fag

N

Pl N oo

\ Temp |2 TTT 0§
-4

T
.05 dBn

150.010413462 MHz

| P
, J
ﬂ

&
1

Center 150.0064872 Mz

Date: 11.MAY.2015 16:38:27

150.00625 CQPSK Signal Generator and EUT

i)
.52 cien |

v}

® *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -34.82 dBr
Ref -24.2 dBm At 10 B SAT 20 s 150.006431090 MHz
offfet 3.3 B BN [4.991987179 Kz
a0 i = i
76 cen|IF
- 150.00373§782 Mz
1R ag 1 TeTp [Z T O
vien ﬁ X 41.98 aan|
150.00873(769 MHz
o AL
F-eo
-7
[-e0 T
I I
F-100 W w
120

Date: 11.MAY.2015 16:43:04

3.5 KkHz/ Span 35 kHz

The above plots depicting the output waveshape show no measurable distortion visible when

compared to the input signal.
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167.1MHz FM Signal Generator and EUT

® *RBN 300 Hz varker 1 [T1 ]
VBN 1 Kz ~30.06 dBr
Ref —24.2 cBn ‘At 10 B ‘ST 20 s 161700000000 MHz
Offfet 3.3 B oy J0.006158846 Kz
I P
4650 cen |IF
ﬂ f\ 141694951923 Mz

1R Fag TeTP |2 TTT O]
VIEW T1 H H 12 —46.53 cBr
(V1

il 161 705048077 MHz

3
!

a0
Lo Aw \ Jn A
Wm fn, Wl Iy M WIJ m{“‘! A
.
Center 161.7 Mz 3.5 KkHz/ Span 35 KHz
Date: 12.MAY.2015 15:42:37
167.1MHz C4FM Signal Generator and EUT
® *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -31.28 dBr
Ref -24.2 dBn Attt 10 dB SNT 20 s 161.700224359 MHz
Offset 3.3 dB " OBN (8.357371795 KHz
a0 lciEae = it
66 cer |l
161695798269 MHz
1R [Fag - TaTp (2 LTT OpWT
vien \,iz ~4%.55 cen|
161 . 704150641 MHz

o AT

F-100 i
kA ) i
sl Wi Mtk gt b
i) Wy
120
Center 161.7 MHz 3.5 kHz/ Span 35 KHz

Date: 12.MAY.2015 15:47:34

167.1MHz CQPSK Signal Generator and EUT

® *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -34.91 dBr
Ref -24.2 dBm At 10 B SAT 20 s 161.700224359 MHz
offfet 3.3 B BN [4.935897436 Kz
. - Ereivg
M 4383 car |l
1616975300651 Mz
[1 e T Liaks TETTZ T O
= ap.66 canl
161.702461949 NHz

%

i g bt

o

[ \ \

;

éz
£
=
E 1

Center 161.7 MHz 3.5 KkHz/ Span 35 kHz

Date: 12.MAY.2015 16:09:40

The above plots depicting the output waveshape show no measurable distortion visible when
compared to the input signal.
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173.39375MHz FM Signal Generator and EUT

v}

® *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -31.57 dBr
Ref 30 cBm ‘At 10 B “SNT 20 s 173.393750000 MHz
— Offfet 3.3 B oBN 10.006153846 KHz
Terp|1 [T1 ow]
L fl \ a7 e
A
113.38870]923 MHz
1R XU X'Z Tenp|2 [TL o]
VIEN | oy 4515
113.398799077 Mz
2 o
me |
I
L Il
-0
(. 4
-1z
~130
Center 173.39375 Miz 3.5 KHz/ Span 35 kHz
Date: 14.MAY.2015 17:14:56
® *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -32.82 dBr
Ref —30 cBm Att 10 B SNT 20 s 173.392908654 Mz
— Offfet 3.3 B BN |8.52564]026 KHz
/M’»W Terp|1 [T1 oy
1 51 dbn

ol A gl | e

3.38943]090 MHz

2 [T1C

W]

3.397954731 MHz

'
~
el

C:?;er 173.39675 Mz 3.5 kHz/ Span 35 kHz
173.39375MHz CQPSK Signal Generator and EUT
® *RBN 300 Hz Marker 1 rr'1 ]'

-V Offfet 3.3 B 1 oBN

4.935801436 KHz

v}

w Terp|1 [T1 O]
L i —a 05 cen|IF

Ao

f‘ 2 173.391287051 Mz
1K Tenp |2 [T1 ogw]
view | o gl
113.306217919 M|

2 & :
=R e

=

a0

14

Center 173.39375 Mz 3.5 kHz/

Date: 14.MAY.2015 17:27:13

Span 35 Kz

The above plots depicting the output waveshape show no measurable distortion visible when

compared to the input signal.
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A4 Spurious Emissions at Antenna Terminals Less than 1MHz

Test Details:

Measurement standard

Part 2.1053, 90.219(e)(3), 90.210(d)

EUT sample number

S01

Modification state 0
SE in test environment None
SE isolated from EUT None

EUT set up Refer to Appendix C
. Carrier Max Level @
Mo_clj_ula;lon Bandedge Frequency bandedge
yp (MH2) (dBm)
FM Lower N/A #
C4FM Lower N/A #
CQPSK Lower N/A #

#: The conducted output power is lower than the limit of -13dBm, and therefore passes by default.
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A5 Spurious Emissions at Antenna Terminals Greater than 1MHz

Test Details:
Measurement standard Part 2.1053, 90.219(e)(3)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None

EUT set up

Refer to Appendix C

Bottom Channel

Frequency Freq. of Measured Attenuator & Spurious Limit
Range Emission Level Cable Losses Emission Level dBm
(MHz) (MHz) (dBm) (dB) (dBm)

9kHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13
Middle Channel

Frequency Freq. of Measured Attenuator & Spurious Limit
Range Emission Level Cable Losses Emission Level dBm
(MHz) (MHz) (dBm) (dB) (dBm)

9kHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13
Top channel

Frequency Freq. of Measured Attenuator & Spurious Limit
Range Emission Level Cable Losses Emission Level dBm
(MHz) (MHz) (dBm) (dB) (dBm)

9kHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13

LIMIT =-13 dBm

Result

The EUT was found to comply with the limits
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150.00625MHz Spurious Emissions at Antenna Terminals Greater than 1MHz

9-150kHz 150kHz — 30MHz

® RBN 1 Kz ® RBN 10 Kz
VBN 3 Kz

VBN 30 KHz
Ref —10 cBn Att 10 B SWT 500 ms Ref -10 cBn Att 10 B SWT 500 ms
D1 —13 ¢ * X D1 —13 ¢ *
-2 -2
o "L
[-ac [-ac
= [-sc
[--ac [--ac
—7c -7
TN OC TR TVREIN PV R BEPORR AR PO A L AW AT VL | TR ST [P WY R
Ayt L A T -oC v e Mgl &
100 100
-110 ~110
Start 9 Kz 14.1 kiz/ Stop 150 Kz Start 150 kHz 2.985 Wz/ Stop 30 Mz
Date: 5.MAY.2015 17:03:18 Date: 5.MAY.2015 17:03:59
® RBV 100 kHz Varker 1 [T1 ] @ RBV 100 kHz Marker 1 [T1 ]
VBN 300 kHz -28.59 dBr VBN 300 kHz —77.91 dBr
Ref —10 cBn Att 10 B SWT 500 ms 150.008012821 MHz Ref —10 cBn Att 10 B SWT 500 ms 1000000000 GHz
D1 -13 ¢Bm* 2 D1 -13 ¢Bm*
-2 -2
1 e 1 1 e
Lo "L
[-ac [-ac
[-5C [T-5C
[ [
-7 -7
RVRTTION 9 SR FRYPY T Y I T R L , kA g A AR A WA AR et i
- -
[-sc [-sc
[-—100r —100r
-110 -110
Start 30 Mz 97 Miz/ Stop 1 GHz Start 1 Gz 100 MHz/ Stop 2 GHz
Date: 5.MAY.2015 17:02:17 Date: 5.MAY.2015 17:02:38
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161.7MHz Spurious Emissions at Antenna Terminals Greater than 1MHz

9-150kHz
@ Yo 3 e

Ref -17 dBm Att 10 dB SWT 500 ms

ENSINEE P

%AMMWMHM AU P T )
”

[-ec WeilAr Pk Qe

14.1 kHz/ Stop 150 kHz

Date: 12.MAY.2015 17:00:22

30MHz — 1GHz

Marker 1 [T1 ]
-28.69 dBv
160.576923077 MHz

@ RBN 100 KHz
VBN 300 Kz

Ref -17 dBm Att 10 dB SWT 500 ms

ENSTINEE P,

Start 30 MHz 97 MHz/ Stop 1 Gz

Date: 12.MAY.2015 16:59:24

Ref -17 cBm

150kHz — 30MHz

RBN 10 kHz
VBN 30 kHz

Att 10 B SNT 500 ms

toa 2 ey

Date: 12.MAY.2015 17:01:02

Ref -17 dBm

2.985 MWz/ Stop 30 MHz

1GHz - 2GHz

RBW 100 kHz
VBN 300 kHz

Att 10 dB SWT 500 ms

ENSTINEE P

m L bl i Ja LAkt PR Ay

Date: 12.MAY.2015 16:59:45

100 MHz/ Stop 2 Gz
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173.39375MHz Spurious Emissions at Antenna Terminals Greater than 1MHz

9-150kHz

® RBN 1 kHz
VB 3 KHz

Ref —7 dBm Att 10 dB SWT 500 ms

[-1c

b

D1 -13

[
‘VWL«MA My Lash PO P T PO P

&
<
#

ikl el
L ARV W

14.1 KHz/ Stop 150 kHz

Date: 14.MAY.2015 17:04:42

30MHz — 1GHz

Kz Varker 1 [T1 ]
kHz -29.75 dBr
ms 173.0128206513 MHz

®
L5
Ik

Ref -7 dBm Att 10 dB

D1 -13 ¢Bm

A Ainan b Adhadh

97 MHz/ Stop 1 Gz

Date: 14.MAY.2015 17:05:47

Date:

Date:

150kHz — 30MHz

RBV 10 kHz
VBI 30 kHz

Att 10 dB SWT 500 ms

D1 —13 ¢Bm

m
‘W‘“w AL

I, e S fond A M o)

14.MAY.2015 17:05:13

Ref -7 dBm

2.985 MHz/

1GHz - 2GHz

RBN 100 kHz
VBN 300 kHz

Att 10 B SNT 500 ms

Stop 30 Mz

D1 -13 ¢Bm

14.MAY.2015 17:06:04

Stop 2 Gz
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A6 Noise at Antenna Terminals

Test Details:
Measurement standard 90.219(e)(2), 90.219(e)(3), 90.219(d)(6)(ii)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C

Compliance with these levels will be deemed satisfaction of the good engineering
practice requirement. In a 10 kHz measurement bandwidth:

(1) the ERP of noise within the signal booster passband should not exceed —43dBm;
and

(2) the ERP of noise on spectrum more than 1 MHz outside of the signal booster passband
should not exceed —70 dBm.

(3) The noise figure of a signal booster must not exceed 9 dB in either direction

See appendix D for manufactures declaration on good engineering practice.

Test equipment used:-

TRaC Equipment Equipment Last Cal Calibration Due For

No Type Description Manufacturer Calibration Period Calibration
UH405 FSU26 Spectrum Analyser R&S 11/05/2015 12 11/05/2016
UH271 1.5m N type Cable TRaC Cal in use

The amplifier was connected to directly to the analyser via a cable. The analyser was
tune to the selected open operating band of the analyser and the noise results recorded.
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IN BAND AMPLIFIER NOISE - Lower 5 MHz Band

@ RBN 10 Kz Varker 1 [T1 ]
VB 100 Kz 96.24 cbn
Ref -31 dBm “Att 10 dB “SNT 60 s 153.500064103 MHz

D1 -43 ¢Bn

§

Center 152.4680128 MHz 1 MHz/ Span 10 MHz

Date: 6.MAY.2015 14:28:53

IN BAND AMPLIFIER NOISE — Mid 5 MHz Band

@ RBN 10 Kz varker 1 [T1 ]
VB 100 Kz 97.78 cbn
Ref -31 dBm “Att 5 dB “SANT 60 s 160.642307692 MHz

D1 -43 ¢Bn

:

Center 161.7 MHz 1 MHz/ Span 10 Mz

IN BAND AMPLIFIER NOISE — Upper 5 MHz Band

@ RBN 10 Kz varker 1 [T1 ]
VB 100 Kz 97.49 cbn
Ref -31 dBm “Att 10 dB “SANT 60 s 169.810256410 MHz

D1 -43 ¢Bn

;

4

Center 170.9 MHz 1 MHz/ Span 10 MHz

Date: 18.MAY.2015 14:21:18
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A7 Radiated Electric Field Emissions

Preliminary scans were performed using a peak detector with the RBW = 100kHz. The radiated
electric field emission test applies to all spurious and harmonic emissions. The EUT was set to
transmit as required.

The following test site was used for final measurements as specified by the standard tested to:

3m open area test site : 3m alternative test site : X
Test Details:

Measurement standard Title 47 of the CFR: Part90.219(e)(3)
Frequency range 30 MHz - 2 GHz
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
Bottom Frequency

FREQUENCY FREQ. ERP/EIRP LIMIT

RANGE (MHz) (dBm) (dBm)
30MHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13

Middle Frequency

FREQUENCY FREQ. ERP/EIRP LIMIT
RANGE (MHz) (dBm) (dBm)
30MHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13

Top Frequency

FREQUENCY FREQ. ERP/EIRP LIMIT
RANGE (MHz) (dBm) (dBm)
30MHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13
Result

The EUT was found to comply with the limits
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Notes:
1. Emissions Checked up to 10 times Fc.

2. The unit was mounted on a turntable and rotated through 360°
to find the worst case emission.

3. For Frequencies below 1 GHz, RBW = 120 kHz, testing was performed with CISPR16
compliant test receiver with Pk detector. Above 1 GHz tests were performed using a
spectrum analyser using the following settings:

Peak Detector RBW = 1MHz; VBW = =2RBW
4. Limit is determined as follows.
LIMIT =-13 dBm
The upper and lower frequency of the measurement range was decided according to 47 CFR Part

2.1057.

(@) Where results have been measured at one distance, and a signal level displayed at
another, the results have been extrapolated using the following formula:

Extrapolation (dB)= 2010gsg (measurement dlstanceJ

specification distance

(b) The levels may have been rounded for display purposes.

(c) The following table summarises the effect of the EUT operating mode, internal configuration
and arrangement of cables / samples on the measured emission levels:

(d) Any spurious emission found to be within 20dB of the limit on the pre scans, the final
measurement was performed using the antenna substitution method. This value was used
against the limit.

See (i) | See (ii) | See (iii) | See (iv)

Effect of EUT operating mode on emission levels v
Effect of EUT internal configuration on emission levels v
Effect of Position of EUT cables & samples on emission v
levels

0] Parameter defined by standard and / or single possible, refer to Appendix D

(i) Parameter defined by client and / or single possible, refer to Appendix D

(i) Parameter had a negligible effect on emission levels, refer to Appendix D

(iv) Worst case determined by initial measurement, refer to Appendix D
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150.00625MHz Radiated Electric Field Emissions

30MHz — 1GHz

90

85 FEE~13dBm
80
75
70
65
60
55

50
40.020000 MHz

45
38.303 dBpV/i

v 85.380000 MHz ~ 109.980000 MHz 700.020000 MHz

40 33438 dByV/im 34613 dBuVim 33.952 dByV/im

Level in dBpuV/m

30 150.000000 MHz
20.866 dBpV/m

2 | Y

30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

1GHz — 2GHz

90
85

80
75
70

1.099980000 GHz
40.012 dBuV/m

Level in dBuV/m
IS
&

0
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Frequency in MHz

37



TRaC Global Test Report: TRA-026466-47-00-C

161.7MHz Radiated Electric Field Emissions

30MHz — 1GHz

90
85

FCC-T30B
80

75
70
65
60

55
99.960000 MHz - 109.980000 MHz
40.020000 MHz 32.308 dBV/im
50 For n 31.219 dByV/m
45 82860000 MHz
36.947 dBuV/m

Level in dBpuV/m

400.020000 MHz

49.980000 MHz 29,144 dBV/m

27.934 dBuV/im

0
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

1GHz - 2GHz

90

FCC -130%

80

75
70
65

60
1.050000000 GHz

557 32.814 dBuV/m

50 1.099980000 GHz

40111 dBV/m 1350000000 GHz
45 1.249980000 GHz ~ 37.228 dBuv/m
n 34.386 dBuV/m

o O v

30

Level in dBpVv/m

25
20

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Frequency in MHz
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173.39375MHz Radiated Electric Field Emissions

Level in dBuV/m

Level in dBpuV/m

85
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o
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40.020000 MHz

30,148 48480000 MHz
35.221 dByVim

“‘WM fJWI i

82.860000 MHz
36.704 dBuV/m

94620000 MHz
35510 dByVim

109.980000 MHz e i

31923 dByVim ' 400.020000 MHz

' 32.513 dBpuV/m
120.000000 MHz

25,690 dByiV/m \/

V
/‘/ V V

750.000000 MHz
33.988 dBuV/m
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\1/150020000 GHz
33.199 dBuv/m

V

1.350000000 GHz
36.697 dBuV/m

V

1000 1100 1200

1300 1400 1500 1600 1700 1800
Frequency in MHz

1900 2000

39



TRaC Global Test Report: TRA-026466-47-00-C

A8 Passband Gain & Bandwidth

Test Details:

Measurement standard

D.3 Policies + Procedures (k) of KDB 935210 D02 Signal Boosters
Certification v02

EUT sample number S01
Modification state 0

SE in test environment None
SE isolated from EUT None

EUT set up Refer to Appendix C
Frequency Fi Fh :
MHz MHz MHz 20 dB Bandwidth
152.5MHz 149.862500 155.140000 5.27MHz
161.7MHz 159.055000 164.345000 5.29MHz
170.9MHz 168.245000 173.545000 5.30MHz

1. See below for plots showing passband gain & bandwidth

With the aid of a CW Swept signal generator and spectrum analyser, the bandwidth and frequency
response of the open channel (i.e. at the point where the gain has fallen by 20 dB) is measured.

This measurement shows the gain-versus-frequency response of the open channel from the midband
frequency f, of the channel up to at least f, + 250% of the 20 dB bandwidth.
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Lower 5 MHz band — 152.5MHz

® “RBN 50 KHz Marker 1 [T1 ]
VBN 200 kHz -28.14 dBav
Ref -20 dBm Att 5dB “ SNT 100 ms 152475000000 MHz
20 Offfet 3.3 dB ncB [T1]  20.00 cB
5.277500000 MHz
o m——a| Tenpl1 pr e L]
—48.35 dBr
149.862500000 MHz
a0 Femp 12— EriET "
1 1073 -47.94 dBr
155140000000 MHz
-5
[-60 ‘
[-—7
\ -
80
" [ Y .l\u\ﬂ w PR NTWION| L
[--ar
-100
[F-110
~120
Center 152.5 Mz 2.5 Wz/ Span 25 MHz

Date: 11.MAY.2015 14:42:56

Mid 5 MHz band — 161.7MHz

® “RBN 50 KHz Marker 1 [T1 ]

VBN 200 kHz -28.38 da
Ref -20 dBm Att 5dB SAT 100 ms 160.685000000 MHz
20 Offfet 3.3 dB .00 B
vl pO0O MHz
e | =i L 2]
4,15 cBr
159.05500(0000 MHz
Ferpr2—FFdet "
-48.84 dBr
1 2 e
164345000000 MHz
[-—&
-eo r 1
[-—7T
‘ l -
F-eo
" s [ O T
[--ar
-200
F-10
~120
Certer 161.7 Miz 2.5 Mz/ Span 25 M-z

Date: 13.MAY.2015 12:35:43

Higher 5 MHz band — 170.9MHz

® *RBN 50 kHz Marker 1 [T1 ]
VBN 200 KHz -28.99 dBr
Ref -26 dBm At 10 dB “ SNT 100 ms 168.365000000 MHz
| . Offtet 3.3cB nB 1] 2p.00 B |
-0 BY 300000000 MHz
Terp|1 [T1 n4E] Lol
- aor —49.11 dbny
[1 5 168.245000000 M-z
v 1 r2 Tenp |2 [T1 ndB]
[~ 4D o ™M
173.545000000 MHz
[~

Wi s m Tikdosie TV T n

100

[F-120

Center 170.9 Mz 2.5 MHz/ Span 25 MHz

Date: 18.MAY.2015 13:56:44
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Appendix B:

Abbreviations used in the tables in this appendix:

Spec
Mod

EUT
SE
L

N

E
Pk
QP
Av

CDN

: Specification
: Modification

: Equipment Under Test
: Support Equipment

. Live Power Line
: Neutral Power Line
: Earth Power Line

: Peak Detector
: Quasi-Peak Detector
: Average Detector

: Coupling & decoupling network

ALSR
OATS
ATS

Ref
Freq

MD
SD

Pol
H
\Y

Downlink Formal Emission Test Results

: Absorber Lined Screened Room
: Open Area Test Site
: Alternative Test Site

: Reference
: Frequency

: Measurement Distance
: Spec Distance

: Polarisation
: Horizontal Polarisation
: Vertical Polarisation
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Bl RF Gain and Output Power

Test Details:
Measurement standard Part 2.1046, Part 90.219(e)(1)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
Signal Input Level at Output Conducted Gain ?“er
= Cable & . 10dB input
requency Generator Cable Spectrum Gain Output
) Attenuator level
MHz input level Loss Analyser loss dB Power increase
dBm dB dBm dB dBm dB
150.00625 1.27 0.10 -6.81 40.5 32.52 33.69 22.40
161.70000 0.57 0.10 -6.56 40.5 33.47 33.94 23.39
173.39375 2.65 0.10 -8.98 40.5 28.97 31.52 17.89

Notes: 1.The signal generator input was increased by 10dBs and the level of the output signal remeasured.

Industrial booster requirements KDB 935210 D05 the EUT was tested at compression and 10dB into
compression to show AGC operation.
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B2 Amplifier Intermodulation Spurious Emissions

Test Details:
Measurement standard Part 2.1053, 90.219(e)(3)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
|
Sig Gen .
g A 1
|
|
Sig G |
19 en B Combiner . D Analyser
I EUT —————————1 1]
I
Sig Gen '
C I |
! +110Vac

*Signal Generator B was varied in frequency to check if intermodulation products where
produced.

RF Input Frequency Highest Intermodulation Product Level Limit
(MHz) (dBm) (dBm)
Lower 5 MHz Band
150.00625 * 154.99375 -18.31 @ 151.6688MHz -30
Mid 5 MHz Band
159.20625 * 164.19375 -16.83 @ 160.6688MHz -30
Upper 5 MHz Band
169.00625 * 173.39375 -19.48 @ 170.0669MHz -30

Sweep data is shown on the next page:

Results

See appendix D for manufactures declaration on good engineering practice.
See plots below

As per Annex .3 Policies + Procedures (k) of KDB 935210 D02 Signal Boosters Certification v03 the EUT
was tested at compression and 10dB into compression to show AGC operation, worst case results taken.
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Lower 5 MHz band - Intermodulation close View

® “RBN 10 kHz Varker 4 [T1 ]
VBN 100 kHz -18.31 dBr
Ref 37.9 dém Att 10 B “SNT 20 s 151.668862179 MHz

D1 -13 ¢Bn

Center 151.6688622 MHz 5 kHz/ Span 50 kHz

Date: 18.MAY.2015 16:17:37

Intermodulation wide View

® “RBN 10 kHz varker 1 [T1 ]
VBN 100 kHz 26.49 dar
Ref 37.9 dBm “Att 10 B * SNT 500 ms 149999246795 MHz
Offfet  40|5 B Varkgr 2 [T1[1
Z 94 dBr
r—T 5335 ahese viz| N
Marker 3 [T1]|]
"'.,;‘i’ 26/69 dBr
RS [ 154 wel
Marker 4 [T1
= B
1c
151668862479 MHz|
C
-1
1 13 ¢Bm
4
L o)
20
F-ao
- Iy n e A Al b dake
L5
[-eo
Certter 152.5088622 Mz 600 kHz/ Spen 6 Mz

Date: 18.MAY.2015 16:18:43

Intermodulation wide View

® RBN 10 Kz Marker 1 [T1 ]

VBN 100 Kz 19.34 dn
Ref 37.9 dBmn “Att 10 dB “SNT 500 ms 149.999246795 MHz
offfet 405 B Varir 2 [T1]1
20.21 dn
[ 163 33685056 vriz| N
v Markgr 3 [T1[]
1 v 19.28 dBr
154999246795 MHz ™
Varier 4 [T1(]
=2¥ 34 din
1c
151 668862179 MHz
c
F-10
D1 -13 ¢Bm
-2
4
-0
L "
o
-eo
yorib) ! il (T W YT SHYRINY YR
[-eo
Center 152.5088622 MHz 5 Miz/ Span 50 MHz

Date: 18.MAY.2015 16:19:04
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9-150kHz 150kHz — 30MHz

® RBY 1 Kz ® RBN 10 Kz

VBN 3 KHz

VBN 30 kHz
Ref 37.9 dBm “Att 10 dB * SWT 500 ms Ref 37.9 dBm “Att 10 dB * SWT 500 ms
Offget 40!5 dB Offget 40/5 dB
Y Lol Y N
M oo " o
M ™
1 1
[FC [FC
F-ac F-ac
D1 -13 ¢iBn D1 -13 ¢iBm
- o | -
| |

% o W A AL A g b it P oo

ARl

£
:
:
L
:
i

- |-ec
Start 9 kiz 14.1 Kiz/ Stop 150 Kz Start 150 kiz 2.985 Miz/ Stop 20 Mz
Date: 18.MAY.2015 16:21:15 Date: 18.MAY.2015 16:21:49
® “RBN 100 kHz Varker 1 [T1 ] @ “RBIN 100 kHz Marker 1 [T1 ]
VBN 300 kHz 28.68 dBv VBN 300 kHz -37.34 dBr
Ref 37.9 cBm Att 10 B SWT 500 ms 152.804487179 Mz Ref 37.9 cBm Attt 10 B SWT 500 ms 1.000000000 Gz
offfet 40]5 B offfet 40]5 B
1
e Lol a Lol
= 1 e
T [ Y o
™ ™
Fac Fac
c c
. boac
o] -13 ¢em D1 -13 ¢
L = L -
2 \ 2
I o b
I L«ﬁ " (VTR st IINHN IV ) Pl RSN Kottt
Fc F~c
-5 &
[ -ec F-ec
Start 20 Mz 97 Miz/ Stp 1 Gz Start 1 Giz 100 MHz/ Stop 2 Gz

Date: 18.MAY.2015 16:22:21 Date: 18.MAY.2015 16:22:44
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Mid 5 MHz band - Intermodulation close View

® *RBN 10 kHz Marker 4 [T1 ]
VBN 100 kHz -16.83 dBr
Ref 33 cBn At 10 B SNT 20 s 160.868910256 MHz

®

D1 -13 ¢Bm

Center  160.8689103 MHz 5 kHz/ Span 50 kHz

Date: 18.MAY.2015 15:13:57

Mid 5 MHz band - Intermodulation wide View

® “RBN 10 kHz Varker 1 [T1 ]
VBN 100 Kz 27.35 dBr
Ref 33 cBm Att 10 B * SNT 200 ms 150.199679487 M-z
= 40]5 B _ Moriehr 2 [TH ]
X.75 cBn
162536241949 M-z | N
20 § 55 |E)
Ll 4r.55 dar
Lag 16419064487 M|
1c Varkgr 2 T[T
-39 dBn

160-86314}{026 MHz

10
D1 -13 ¢Bm 2z
-2
=
=
WAt ot WW\M«WW W PSR

Center 161.8439108 Mz 600 KHz/ Span 6 Mz

Date: 18.MAY.2015 15:15:24

Mid 5 MHz band - Intermodulation wide View

® “RBN 10 Kz Marker 1 [T1 ]
VBN 100 kHz 20.46 dBr
Ref 33 cBm ‘ALt 10 dB * SNT 500 ms 150199679487 MHz
Fa a0ls B Mariahr 2 FT1[q ]
19.93 dar
1 >3 162536217949 MHz |IN
x varr 3T
g 20.12 der
~ 164199679487 MHz
L i1
1c VErkgT 2 TTL T
~2£.79 da
160.86314]026 MHz
C
-0
DL -13 {Bm
20
F-ao
L l
—ao o
=] w)
I e i s Mt fastdn ot
-
Center 161.8439108 Mz 5 Miz/ Span 50 MHz

Date: 18.MAY.2015 15:15:50
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9-150kHz

@ RBN 1 kHz
VBN 3 kHz
Ref 33 dBm Att 10 B SWT 500 ms
ol
-
x
[[10
[C
[F—1C
D1 -13 ¢iBm
-2
[
[}—4C
F e mw.nwu "
v Pttty e, A e o Ry
[--6c
Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 18.MAY.2015 15:16:34

30MHz — 1GHz

@ RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz 28.82 B
Ref 33 dBm Att 10 B SWT 500 ms 150.022435897 MHz
1 xolsae
2
2
[1 =
o]
o
c
[F—1C
D1Y[-13 ¢iBm
-2

;:’V’WMJL"W‘WWW s g

Date: 18.MAY.2015 15:17:25

97 MHz/ Stop 1 Gz

150kHz — 30MHz
@ RBV 10 kHz

VBN 30 kHz
Att 10 dB SWT 500 ms

D1 -13 ¢Bm

F\nh Y Y "

e v et Ty WA

2.985 WHz/ Stop 30 Mz

Date: 18.MAY.2015 15:16:57

1GHz - 2GHz

@ RBI 100 KHz

VBN 300 kHz
Att 10 dB SWT 500 ms

e

D1 -13 ¢Bm

TR AT ATy (VORI TSV (R VIPITY FATRUNIVY ARREVIRN, FVTYY. D Soeny?

Stop 2 Gz

Date: 18.MAY.2015 15:17:43
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Top 5 MHz band - Intermodulation close View

® ‘RBN 10 KHz Marker 1 [T1 ]
VBV 100 Kz 19.48 can
Ref 33 dBm “Att 10 B ‘ST 20 s 170066955128 Mz

e ]

[iVE

D1 13 ¢Bm

Center 170.0669551 Mz 5 KHz/ Span 50 Kz

Date: 18.MAY.2015 10:57:56

Top 5 MHz band - Intermodulation wide View

® *RBN 10 KHz Marker 4 [T1 ]
VBN 100 KHz 21.35 cen
Ref 33 dBm ‘ALt 10 B ' SNT 250 ms 170_071282061 MHz
[ o—off P Mardr 1 [T1[] |
v 26466 dBr
168398204 vz | N
I oo - =
Lol 25447 cen
e 19173474 MHz
. [AVE
1¢ VRT3 [TT
2glhz dan
14339820628 Mz
[C
[F—1C
D1 -13 ¢Bm
L 4
2
18
F-ac
| o ‘ b ; , )
ST ATy LAY WYY PR AT k
foao? W)
e
Center 170.8982051 MHz 600 KHz/ Span 6 MHz

Date: 18.MAY.2015 10:55:45

Top 5 MHz band - Intermodulation wide View

® ‘RBN 10 KHz Marker 1 [T1 ]

VBN 100 kHz 18.76 cBn
Ref 33 cBm “Att 10 dB * SNT 500 ms 168.422980769 Mz
[ P E Mardr 2 [T1]] |
18.52 dBr
N 5 171708231179 Mz |
oo - ey
[L e 1%$.94 cln
e 173.390929487 MHz
. [AVE
1C VarkgT 2 [TI T
-27.08 dBr
170.105678077 MHz
[C
[F—C
D1 -13 ¢Bm
=
4] 18
[=C
e \
L |
-5C
b o A0
P FALANARAA A Al A A
Center 170.9069551 MHz 5 MHz/ Span 50 Mz

Date: 18.MAY.2015 10:59:08
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9-150kHz 150kHz — 30MHz
® RBNV 1 KHz ® RBN 10 KHz

VBN 3 kHz

VBN 30 Kz
Ref 32 dBm Att 10 B SAT 500 ms Ref 32 dBm Att 10 dB SWT 500 ms
= 20]s5 = 0]5 05
B o
=2 [1 =
[y [y
1 1
c c
[—1C [—1C
D1 -13 ¢Bm D1 -13 ¢Bm
= -2
[ [
Fac I
Mg e i S SRS I o
- gl T
R 277 T TN T Y T YW AR ) e v @
[--ec [--ec
Start 9 Kiz 14.1 Kiz/ Stop 150 kHz Start 150 kz 2.985 Miz/ Stop 30 Mz
Date: 14.MAY.2015 17:50:55 Date: 14.MAY.2015 17:51:29
@ RBNV 100 Kz Marker 1 [T1 ] @ RBW 100 Kz
VBN 300 kHz 30.24 dBv VBN 300 kHz
Ref 32 "B“W Att 15 B SNT 500 ms 173.012820513 MHz Ref 32 dBm Att 10 B SWT 500 ms
= z0]5 5 = e
2 2
= B
oo oo
a0 [0
c c
[—1C [F-ac
D1 413 ¢iBm D1 -13 ¢Bm
= b
[ [-ac
Y I PIVRYIN (FRYWTIW Y| " (T ORI o o
h bk - Iy 4 il Araile sl
[F-ac B o = oot
[-8C [-8C
[--ec [-ec
Start 20 Mz 97 Miz/ Stp 1 Gz Start 1 Giz 100 Miz/ Stop 2 Gz

Date: 14.MAY.2015 17:50:01 Date: 14.MAY.2015 17:50:27
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B3 Amplifier Modulated Channel Test

Test Details:

Measurement standard

Part 90.219(a), Part 90.219(e)(4)(ii), 90.210(d)

EUT sample number

S01

Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
Frequency Of Operation Channel (MHz) Input
Modulation
Type
150.00625 161.7000 173.39375
FM 10.09kHz 10.09kHz 10.09kHz
C4FM 8.30kHz 8.35kHz 8.58kHz
CQPSK 4.93kHz 4.93kHz 4.99kHz
Frequency Of Operation Channel (MHz) Output
Modulation
Type
150.00625 161.7000 173.39375
FM 10.09kHz 10.09kHz 10.09kHz
C4FM 8.30kHz 8.35kHz 8.58kHz
CQPSK 4.93kHz 4.93kHz 4.99kHz

Industrial booster KDB 935210 D05 Signal Boosters 99% occupied bandwidth.
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Test Details:
Measurement standard Part 2.1049, Part 90.219(e)(4)(ii), 90.210(d), 90.213(a)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None

EUT set up

Refer to Appendix C

Note: From minimum frequency stability table.

5) In the 150-174MHz band fixed and base stations, with a 12.5kHz channel bandwidth must
Have a frequency stability of 2.5ppm
11) Paging transmitters operating on paging only frequencies must operate with frequency
stability of 5ppm in the 150-174MHz band.

Frequency Of Operation Channel (MHz)

Modulation
Type
150.00625 161.7000 173.39375
Frequency 150.006250 161.700000 173.39375
0 0 0
ppm

5.0ppm
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150.00625MHz FM Signal Generator and EUT

® “RBN 300 Hz

B
=
=

A i
4
E
q

®

150.00625MHz CQPSK Signal Generator and EUT
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: TRA-026466-47-00-C

“RBN 300 Hz varker 1 [T1 ]
VBN 1 Kz 25.13 din
Ref 35 dBm “Att 10 dB “SNT 20 s 150.006250000 MHz
Offset  40|5 dB OBN (4.935891436 KHz
x i TeTD T LTI ORI
17.72 i |[IE
1 2 150.003782051 MHz
1Rk [FT Terp|2 L[T1 o]
viEw ‘/‘«N’W,\ 19,52 aon|
50 9 v
B 1 150.00871 MHz
[
10
2o
-0 ““‘1}\
F—ac W‘T
e T T M M N 1N VORI R
[ vy A
[-eo
PR N
gt R o Al Wl
Center 150.00625 MHz 3.5 KHz/ Span 35 KHz

Date: 11.MAY.2015 15:55:46

The above plots depicting the output waveshape show no measurable distortion visible when
compared to the input signal.

161.7MHz FM Signal Generator and EUT
@

“RBN 300 Hz Marker 1 [T1 ]
VBN 1 Kz 29.88 dn
Ref 33 cBn ‘At 10 B “SNT 20 s 161700000000 Mz
- o TR Ve |
Tenp|1 [T1 Ofw]
ﬂ f\ 13.43 cen WY
- ] §
1R T1 ™ Tenp|2 [T1 oBw]
VIEw i i .43 cen|
1c T 70507 T
e I i

Date:

12.MAY.2015 16:46:19

161.7MHz C4FM Signal Generator and EUT

®

1R
VIEW

Date:

RBN 300 Hz Marker 1 [T1 ]
VB 1 KHz 28.51 dr
Ref 33 dBm ‘ALt 10 dB “SANT 20 s 161700224359 MHz
Fa 40]5 B [ can s aszaz]7on W)
Temp|1 [T1 O]
13.34 cr|IE
- - P
2 Tenp |2 [T1 ogw]
]u [\/Wwv’\\ 14.21 cen| |
[[1C / \/\ THT 704 TPSAT VHZ
. / \
- / \\\
0 \
arhrnshp” bbb

Center 161.7 MHz

12.MAY.2015 16:26:27

3.5 kHz/ Span 35 Kz

161.7MHz CQPSK Signal Generator and EUT
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® “RBN 300 Hz varker 1 [T1 ]
VBN 1 Kz 26.58 cbn
Ref 33 cBm ‘Att 10 B ‘SNT 20 s
- Zols &

IR
B

i

Z“ My WM /H

il I Wik

Center 161.7 MHz 3.5 kHiz/

MM N, V.'A,mw

WA \_\'.,mq,
Spen 35 kHz

Date: 12.MAY.2015 16:18:50

The above plots depicting the output waveshape show no measurable distortion visible when
compared to the input signal.

173.39375MHz FM Signal Generator and EUT

® *RBN 300 Hz Marker 1 [T1 ]
VBN 1 KHz 28.23 dBr
Ref 34 dBn At 10 B “SNT 20 s 3.3%C
J‘Ofﬁft 4015 dB
- i i
i i
-
= e
. 1) i

b ol W o ke
Center 173.39375 MHz 3.5 KHz/ Span 35 KHz

Date: 14.MAY.2015 17:44:24

173.39375MHz FM C4FM®Signal Generator and EUT

*RBN 300 Hz
VBN 1 kHz
SNT 20 s

Ref 34 cBn Att 10 B
Offset  40l5 dB

£

L s

=l X W

= e syl
. wool

i L

=

. N ey

T u.uwl N\V \Nh..l o
WP .l
| M |,

D fnia | Wi iy
Centter 173.39375 Mz 3.5 kiz/ Span 35 Kz

Date: 14.MAY.2015 17:40:58

173.39375MHz FM CQPSK Signal Generator and EUT
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® RBN 300 Hz Varker 1 [T1 ]
VBN 1 kHz 24.07 den
Ref 29 dBm ‘At 10 B ‘SNT 20 s 173.392291667 MHz
Offyet  40{5 B ES BN |4.991981179 Kz
sy Terp|1 [T1 ofw]
c a 15-24cer|
173.39: Mz
E

Tenp|2 [T1 o]
vIEW |

TP 61 dBv
- J{J lw“\l\ 173_306217940 Mz| "
[

e LJVU';! VAJJW % MW u_v,h M
- L
il_%lu;n A M‘“‘M W"\Wnn‘i.&m gy

Center 173.39375 Mz 3.5 kHiz/ Span 35 kHz

Date: 14.MAY.2015 17:34:57

The above plots depicting the output waveshape show no measurable distortion visible when
compared to the input signal.
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B4 Spurious Emissions at Antenna Terminals Less than 1MHz

Test Details:
Measurement standard Part 2.1053, 90.219(e)(3), 90.210(d)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
. Carrier Max Level @
Mo_(lj_ulaélon Bandedge Frequency bandedge
yp (MHZ) (dBm)
FM Lower 150.00625 -15.77
C4FM Lower 150.00700 -15.80
CQPSK Lower 150.00380 -15.54
. Carrier Max Level @
Mogula(;tlon Bandedge Frequency bandedge
yp (MH2) (dBm)
FM Higher 173.991600 -16.03
CAFM Higher 173.992600 -19.96
CQPSK Higher 173.996150 -16.07
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FM Signal — Lower Bandedge

* RBA 500 Hz
S VBA 10 KHz

Ref 40 dBn AAE 5B S SNT 5 s
Offget| 40.4 B

-30
- [ 5]
1 A I
™™= |c
- [AVE
=10 Dl —13 ¢Bm
- —20
- —a0
I~ a0 =
i 2 )“M e
oo AR B
A
Certer  149_45 M-z 120 KHz/ Soen 1.2 MHz
Channel Bandwidth Spacing Lower Upper
T™>< Chanrel 100.000 kHz —-43.89 dBm
Adjacent 100.000 kHz 100.000 kHz —44.14 dBm —43.66 dBm
Altemate 100.000 kHz 200.000 kHz —44.32 dBn = -43.03 dBm
2nd Al 100.000 kHz 300.000 kHz —44.57 dBn  —-42_05 dBm
3rd Alt 100.000 kHz 400_000 kHz —44.45 dBn  -38.22 dBm
4th Al 100.000 kHz 500.000 kHz —44._41 dBm -15.77 dBm
C4FM Signal — Lower Bandedge
“ RBA 300 Hz
VBA 3 KHz
Ref 32 cBn “AE 5 dB “SNT 15 s
0 20.d B
20
il [ =]
1 I
[\ 1= T
™M
- 20
B J
[~ —aC
-850
- a0 e
Carter  149.45 MHz 120 KHz/ Soen 1.2 MHz
Channel Bandwidth Spacing Loner Upper
T™>= Chanrel 100.000 kHz -51.58 dBm
Adjacent 100.000 kHz 100.000 kHz -51.58 dBn  -51.49 dBm
Altermate 100.000 kHz 200.000 kHz -51.91 dBm -50.75 dBm
2nd Al 100.000 kHz 300.000 kHz -51.94 dBn  -49.36 dBm
3rd Al 100.000 kHz 400.000 kHz —-52.29 dBm —46.29 dBm
ath At 100.000 kHz 500.000 kHz -52.03 dBn  -15.54 dBm
CQPSK Signal — Lower Bandedge
* RBA 300 Hz
VBA 3 KHz
Ref 32 dBn SAE 5 dB ZSNT 15 s
ac 20 |cB
-2c
[ m
1 I
M= [--ac
AV
- =0
- —aC
- —ac
- —=C
- o e
Certer 149.45 MHz 120 KHz/ Soen 1.2 MHz
Channel Bandwidth Spacing Lower Upper
™ Chanrel 100.000 kHz -51.58 dBm
Adjacent 100.000 kHz 100.000 kHz —-51.58 dBm —51.49 dBm
Altermate 100.000 kHz 200.000 kHz —51.91 dBn  -50.75 dBm
2nd AT 100.000 kHz 300-000 kHz -51.94 dBn = —49.36 dBm
3rd At 100.000 kHz 400.000 kHz —52.29 dBm —46.29 dBm
ath At 100.000 kHz 500.000 kHz -52.03 dBn  —15.54 dBm
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FM Signal — Higher Bandedge

* RBA 500 Hz
VBA 5 KHz
Ref 34 dBn “AE 5 dB SNT 5 s
73J: OrT Lu 2502 as
i m
1 R
=
LM
¥ e
Gerter 17455 MHz 120 KHz/ Soen 1.2 Mz
Channel Bandwidth Spacing Loner Upper
T Chanrel 100.000 kHz -52.67 dBn
Adjacent 100.000 kHz 100.000 kHz -51.91 dBm -52.69 dBm
Altemate 100.000 kHz 200.000 kHz -51.85 dBm -53.55 dBm
2nd Al 100.000 kHz 300.000 kHz —51.34 dBm -53.01 dBm
3rd Al 100.000 kHz 400.000 kHz —49.55 dBm —53.45 dBm
4ath Al 100.000 kHz 500.000 kHz -16.03 dBm -53.59 dBm
C4FM Signal — Higher Bandedge
“ RBA 500 Hz
VBA 5 KHz
Ref 34 dBn “AE S dB “SNT 5 s
Bcolli®LiE ST o me I'e =3
i m
[1 riEl e
= 7*’“‘ (AVE
[~ —2C
Beil

W “‘ ‘ B

GCater 174.55 MHz 120 K=/ Socen 1.2 MHz

Channel Bandwidth Spacing Loner Upper

T™>< Channel 100.000 kHz —52_.10 dBm

Adjacent 100.000 kHz 100.000 kHz —-52_.30 dBm -52_.76 dBm
Altemate 100.000 kHz 200.000 kHz -51.65 dBm -53.23 dBm

2nd Al 100.000 kHz 300.000 kHz —50.57 dBm —-53.06 dBm

3rd Al 100.000 kHz 400.000 kHz —48.77 dBm —53.48 dBm

ath At 100.000 kHz 500.000 kHz -19.96 dBm -53.55 dBm

“ RBA 500 Hz
VBA 5 KHz
Ref 34 dBn AL 5 dB “SNT 5 s
< 203 A3
B>y
[ 2]

LM

e
120 K=/ Scen 1.2 MHz
Spacing Loner Upper

kHz -52.86 dBm

kHz 100.000 kHz -52_.44 dBm -52_67 dBm
Altemate 100.000 kHz 200.000 kHz —-52.32 dBm —-53.40 dBm
2nd Al 100.000 kHz 300.000 kHz -52_.11 dBm -53.45 dBm
3rd Al 100.000 kHz 400.000 kH=z —49.68 dBm -53.61 dBm
ath At 100.000 kHz 500.000 kHz —-16.07 dBm —53.90 dBm
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B5 Spurious Emissions at Antenna Terminals Greater than 1MHz

Test Details:
Measurement standard Part 2.1053, 90.219(e)(3)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None

Refer to Appendix C

EUT set up

Bottom Channel

Frequency Freq. of Measured Attenuator & Spurious Limit
Range Emission Level Cable Losses Emission Level dBm
(MHz) (MHz) (dBm) (dB) (dBm)

9kHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13
Middle Channel

Frequency Freq. of Measured Attenuator & Spurious Limit
Range Emission Level Cable Losses Emission Level dBm
(MHz) (MHz) (dBm) (dB) (dBm)

9kHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13
Top channel

Frequency Freq. of Measured Attenuator & Spurious Limit
Range Emission Level Cable Losses Emission Level dBm
(MHz) (MHz) (dBm) (dB) (dBm)

9kHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13

LIMIT =-13 dBm

Result

The EUT was found to comply with the limits
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150.00625MHz Spurious Emissions at Antenna Terminals Greater than 1MHz

9-150kHz 150kHz — 30MHz

® RBN 1 KHz Marker 1 [T1 ] ® RBN 10 KHz
VBN 3 KHz 48.97 dBr VBN 30 KHz
Ref 33 dBm ALt 15 dB * SWT 500 ms 150.000000000 KHz Ref 33 dBm ‘At 10 dB * SNT 500 ms
- P ] (= P ]
N Lol
o B
1 e 1 e
oo oo
. v Lo iV
c c
_1c F-ac
D1 -13 ¢iBm D1 -13 ¢iBm

%MWWWWWM Aol i bbbt o ,L\»mm. VTR S

Start 9 kHz 14.1 KHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 Mz

Date: 5.MAY.2015 11:54:01 Date: 5.MAY.2015 11:54:43

30MHz — 1GHz 1GHz — 2GHz

® RBN 100 iz Marker 1 [T1 ] ® RBN 100 Kz
VBN 300 kHz 33.66 dbr VBN 300 kHz
Ref 33 dim ‘At 15 dB * SNT 500 ms 149.695512821 MHz Ref 33 dBm Att 15 dB * SNT 500 ms
- P ] (= ole® ]
Lol Lal
ao 2o
1 e 1 e
© v Lo v
c c
I Fac
D} -13 ¢iBm D1 -13 ¢Bm
-z Fzc
T 1
F-ac o F-ac
A«WWM»J rAn M A ALy K A " ) AN RPRIONY DR PPN TIWTRIY, WO R VERT W A i dorwmnda by
Fac Fac
s F-sc
F-ec F-ac
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 Gz 100 MHz/ Stop 2 GHz
Date: 5.MAY.2015 11:53:30 Date: 5.MAY.2015 11:55:42
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161.7MHz Spurious Emissions at Antenna Terminals Greater than 1MHz

9-150kHz

® RBN 1 kHz
VB 3 KHz
Ref 34 dBm Att 10 B SWT 500 ms
offfet _40[5 B
£y
e
oo
10
c
F-ac
D1 -13 dEm
-z
F-ac
Fac
)+
st
Rl PR NETYT W SPRT [IO oe
e
Start 9 kHz 14.1 Kiz/

Date: 12.MAY.2015 16:53:12

30MHz — 1GHz

RBN 100 kHz
VBN 300 kHz
SWT 500 ms

Marker 1

Att 15 dB

Stop 150 kHz

]

32.69 dBr

160.576923077 MHz

D1]-13 ¢Bm

Date: 12.MAY.2015 16:51:57

97 MHz/

Stop 1 Gz

150kHz — 30MHz

® RBN 10 kHz
VB 30 Kz
Ref 34 dBm Att 10 B ST 500 ms
Offget _ 40|5 B
3o
[1 e
10
C
F-ac
D1 -13 ¢Bm
=y
F-ac
F—ac
(ﬁh Lk I o + bl b o Ll 4
- o TS 4t TR St
r-ec
Start 150 kHz 2.985 Wz/ Stop 30 Mz

Date: 12.MAY.2015 16:53:40

1GHz - 2GHz

® RBI 100 KHz
VB 300 Kz
Ref 34 cBm Att 10 B SWT 500 ms
offfet__40]5 B
3o
e
oo
[F1c
c
F-ac
D1 -13 ¢Bm
F-zc
F-ac
ol d 7] AT R afiodh A TV ey
Fosc
Fec
Start 1 Giz 100 Miz/ Stop 2 Gz

Date: 12.MAY.2015 16:52:41
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173.39375MHz Spurious Emissions at Antenna Terminals Greater than 1MHz

9-150kHz

® RN 1 Kriz
VBN 3 kHz
Ref 32 dBm ALt 10 dB SWT 500 ms
[30 2015 OB
o
1 e
o]
10
c
F-1c
D1 -13 ¢iem
=
F-ac
I
Mm " -
e £ 210 UTRON AT LYY T TP TN TIR TR RY)
e
Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 14.MAY.2015 17:50:55

30MHz — 1GHz

@ RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz

30.24 dBv
SWT 500 ms 173.012820513 Mz

D1 {13 ¢Bm

Stop 1 Gz

Date: 14.MAY.2015 17:50:01

150kHz — 30MHz

® RBN 10 KHz
VBN 20 KHz
Att 10 B SWT 500 ms

D1 —13 ¢Bm

R e PRI

T,

T

Start 150 kHz 2.985 Wz/

Date: 14.MAY.2015 17:51:29

1GHz - 2GHz
® RBN 100 kHz

VBN 300 kHz
Att 10 B SNT 500 ms

Stop 30 Miz

D1 -13 ¢Bmn

100 MHz/

Date: 14.MAY.2015 17:50:27
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B6 Noise at Antenna Terminals

Test Details:
Measurement standard 90.219(e)(2)
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C

Compliance with these levels will be deemed satisfaction of the good engineering
practice requirement. In a 10 kHz measurement bandwidth:

(1) the ERP of noise within the signal booster passband should not exceed —43dBm;
and

(2) the ERP of noise on spectrum more than 1 MHz outside of the signal booster passband
should not exceed —70 dBm.

(3) The noise figure of a signal booster must not exceed 9 dB in either direction

See appendix D for manufactures declaration on good engineering practice.

Test equipment used:-

TRaC Equipment Equipment Last Cal Calibration Due For

No Type Description Manufacturer Calibration Period Calibration
UH405 FSU26 Spectrum Analyser R&S 11/05/2015 12 11/05/2016
UH271 1.5m N type Cable TRaC Cal in use

The amplifier was connected to directly to the analyser via a cable. The analyser was
tune to the selected open operating band of the analyser and the noise results recorded.
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IN BAND AMPLIFIER NOISE — Lower 5 MHz Band Close view

® RBN 10 Kz Marker 1 [T1 ]
VB 100 Kz 38.80 cbn
Ref -9.9 dBm “Att 10 dB “SANT 60 s 152437179487 MHz
o.offfet | 0.1 a8
2o N
1 m
e |
= ™M
L 3
0
o1 43 dEm \
50 /
e e
80
[F—ao
[T—00 =
F1
Center 152.4483974 Mz 700 kHz/ Span 7 Mz

Date: 5.MAY.2015 16:12:15

IN BAND AMPLIFIER NOISE — Lower 5 MHz Band Wide view
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IN BAND AMPLIFIER NOISE — Mid 5 MHz Band Close view
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IN BAND AMPLIFIER NOISE — Upper 5 MHz Band Wide view
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IN BAND AMPLIFIER NOISE — Top 5 MHz Band Close view
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IN BAND AMPLIFIER NOISE — Top 5 MHz Band Wide view
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B7 Radiated Electric Field Emissions

Preliminary scans were performed using a peak detector with the RBW = 100kHz. The radiated
electric field emission test applies to all spurious and harmonic emissions. The EUT was set to
transmit as required.

The following test site was used for final measurements as specified by the standard tested to:

3m open area test site : 3m alternative test site : X
Test Details:

Measurement standard Title 47 of the CFR: Part 90.219(e)(3)
Frequency range 30 MHz - 2 GHz
EUT sample number S01
Modification state 0
SE in test environment None
SE isolated from EUT None
EUT set up Refer to Appendix C
Bottom Frequency

FREQUENCY FREQ. ERP/EIRP LIMIT

RANGE (MHz) (dBm) (dBm)
30MHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13

Middle Frequency

FREQUENCY FREQ. ERP/EIRP LIMIT
RANGE (MHz) (dBm) (dBm)
30MHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13

Top Frequency

FREQUENCY FREQ. ERP/EIRP LIMIT
RANGE (MHz) (dBm) (dBm)
30MHz - 2GHz No Significant Emissions Within 10 dB of the Limit -13
Result

The EUT was found to comply with the limits
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Notes:
1. Emissions Checked up to 10 times Fc.

2. The unit was mounted on a turntable and rotated through 360°
to find the worst case emission.

3. For Frequencies below 1 GHz, RBW = 120 kHz, testing was performed with CISPR16
compliant test receiver with Pk detector. Above 1 GHz tests were performed using a
spectrum analyser using the following settings:

Peak Detector RBW = 1MHz; VBW = 2RBW
4. Limit is determined as follows.
LIMIT =-13 dBm
The upper and lower frequency of the measurement range was decided according to 47 CFR Part

2.1057.

(@) Where results have been measured at one distance, and a signal level displayed at
another, the results have been extrapolated using the following formula:

Extrapolation (dB)= 2010gsg (measurement dlstanceJ

specification distance

(b) The levels may have been rounded for display purposes.

(c) The following table summarises the effect of the EUT operating mode, internal configuration
and arrangement of cables / samples on the measured emission levels:

(d) Any spurious emission found to be within 20dB of the limit on the pre scans, the final
measurement was performed using the antenna substitution method. This value was used
against the limit.

See (i) | See (i) | See (iii) | See (iv)

Effect of EUT operating mode on emission levels v
Effect of EUT internal configuration on emission levels v
Effect of Position of EUT cables & samples on emission v
levels

0] Parameter defined by standard and / or single possible, refer to Appendix D

(i) Parameter defined by client and / or single possible, refer to Appendix D

(i) Parameter had a negligible effect on emission levels, refer to Appendix D

(iv) Worst case determined by initial measurement, refer to Appendix D
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150.00625MHz Radiated Electric Field Emissions
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161.7MHz Radiated Electric Field Emissions
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173.39375MHz Radiated Electric Field Emissions
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B8 Passband Gain & Bandwidth

Test Details:

Measurement standard

Certification v02

D.3 Policies + Procedures (k) of KDB 935210 D02 Signal Boosters

EUT sample number

30 MHz — 2 GHz

Modification state S01
SE in test environment 0
SE isolated from EUT None

EUT set up Refer to Appendix C
Frequency Fl Fh .
MHz MHz MHz 20 dB Bandwidth
152.5MHz 149.870000 155.135000 5.265MHz
161.7MHz 159.070000 164.330000 5.260MHz
170.9MHz 168.255000 173.530000 5.275MHz

1. See below for plots showing passband gain & bandwidth

With the aid of a CW Swept signal generator and spectrum analyser, the bandwidth and frequency
response of the open channel (i.e. at the point where the gain has fallen by 20 dB) is measured.
This measurement shows the gain-versus-frequency response of the open channel from the midband

frequency f, of the channel up to at least f, + 250% of the 20 dB bandwidth.
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Lower 5 MHz band — 152.5MHz
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Upper 5 MHz band — 170.9MHz
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Appendix C: Additional Test and Sample Details
This appendix contains details of:

The samples submitted for testing.

Details of EUT operating mode(s)

Details of EUT configuration(s) (see below).
EUT arrangement (see below).

PN PE

Throughout testing, the following numbering system is used to show the sample and it's
modification state:

Sample No: Sxx Mod w
where:

XX = sample number eg. SO01

w = modification number eg. Mod 2

The following terminology is used throughout the test report:

Support Equipment (SE) is any additional equipment required to exercise the EUT in the
applicable operating mode. Where relevant SE is divided into two categories:

SE in test environment: The SE is positioned in the test environment and is not isolated from the
EUT (e.g. on the table top during REFE testing).

SE isolated from the EUT: The SE is isolated via filtering from the EUT. (e.g. equipment placed
externally to the ALSR during REFE testing).

EUT configuration refers to the internal set-up of the EUT. It may include for example:

Positioning of cards in a chassis.
Setting of any internal switches.
Circuit board jumper settings.
Alternative internal power supplies.

Where no change in EUT configuration is possible, the configuration is described as “single
possible configuration”.

EUT arrangement refers to the termination of EUT ports / connection of support equipment, and
where relevant, the relative positioning of samples (EUT and SE) in the test environment.

For further details of the test procedures and general test set ups used during testing please refer
to the related document "EMC Test Methods - An Overview", which can be supplied by TRaC
Global upon request.
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Cl) Test samples

The following samples of the apparatus were submitted by the client for testing:

Sample No. Description Identification
S01 BSF3302 27754 G

The following samples of apparatus were submitted by the client as host, support or drive
equipment (auxiliary equipment):

Sample No. Description Identification
S02 oMU EAXT

The following samples of apparatus were supplied by TRaC Global as support or drive equipment
(auxiliary equipment):

Identification Description

None
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C2) EUT Operating Mode During Testing.

During testing, the EUT was exercised as described in the following tables:

Test Description of Operating Mode

Receiving a signal to ensure EUT is operating a maximum gain and

All tests detailed in this report ;
maximum output power.
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C3) EUT Configuration Information.

The EUT was submitted for testing in one single possible configuration.
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C4) List of EUT Ports

The tables below describe the termination of EUT ports:

Sample : S01

Tests : Conducted
Port Description of Cable Attached | Cable length | Equipment Connected
Uplink DAS Coaxial >1m Measurement System or 50Q Load
Downlink DAS | Coaxial >1m Measurement System or 50Q Load
Fibre Fibre >1m oMU

Sample : S01

Tests : Radiated Emissions
Port Description of Cable Attached | Cable length | Equipment Connected
Uplink DAS Coaxial >1m Measurement System or 50Q Load
Downlink DAS | Coaxial >1m Measurement System or 50Q Load
Fibre Fibre >1m oMU

* Only connected during setup.
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C5 Details of Equipment Used

TRaC Equipment Equipmgnt Manufacturer La_st C_al Calibr_ation Dge qu
No Type Description Calibration Period Calibration
L138 3115 1-18GHz Horn EMCO 17/10/2013 24 17/10/2015
L139 3115 1-18GHz Horn EMCO 20/09/2013 24 20/09/2015
UH191 CBL611/A Bilog Chase 26/02/2015 24 26/02/2017
UH281 FSU46 Spectrum Analyser R&S 24/04/2015 12 24/04/2016
UH387 ATS Chamber 1 Rainford EMC 06/09/2014 12 06/09/2015
UH388 ATS Chamber 2 Rainford EMC 05/09/2014 24 05/09/2016
UH405 FSU26 Spectrum Analyser R&S 11/05/2015 12 11/05/2016
L176 2042 Signal Generator Marconi 17/12/2014 12 17/12/2015
L254 2042 Signal Generator Marconi 08/01/2014 12 08/01/2015
REF916 SMBV100A Signal Generator R&S 17/02/2015 12 17/02/2016
L290 CBL611/A Bilog Chase 02/12/2014 24 02/12/2016
L352 ESVS10 Receiver R&S 26/03/2015 12 26/03/2016
L572 8449B Pre Amp Agilent 10/02/2015 12 10/02/2016
REF909 FSU26 Spectrum Analyser R&S 13/02/2015 12 13/02/2016
REF940 ATS Radio Chamber - PP Rainford EMC 08/09/2014 24 08/09/2016
UH253 1m N type Cable TRaC Cal in use
UH254 1m N type Cable TRaC Cal in use
UH269 1m N type Cable TRaC Cal in use
UH271 1.5m N type Cable TRaC Cal in use
UH272 1.5m N type Cable TRaC Cal in use
UH273 2m N type Cable TRaC Cal in use
UH274 2m N type Cable TRaC Cal in use
TRLUH225 100W 20dB Attenuator Spinner Cal in use
- 100W 20dB Attenuator N/A Cal in use
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Appendix D: Additional Information
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1.1.1 Antenna Installation

Installation of an antenna must comply with the FCC RF exposure requirements. The antenna
used for this transmitter must be mounted on permanent structures.

The FCC regulations mandate that the ERP of type B signal boosters should not exceed 5W, this
is equivalent to 8.2W EIRP.

Therefore the max antenna gain allowed for this type of signal booster should be limited to the
values given by equation 1 (below) for the service antenna.

Equation (1) - Max SERVICE antenna gain

Max SERVICE antenna gain (dBi) = 39.1 — (37dBm - # of antennas in dB — cable losses in dB).

For example:

No. of Antennas Cable Losses Max Allowed Antenna Gain
4 3 39.1 - (37-6-3) =11.1dBi
1 3 39.1- (37-0-3) = 5.1dbi
10 3 39.1- (37-10-3) = 15.1dbi

Compliance with FCC deployment rule regarding the radiation of noise

Good engineering practice must be used in regard to the signal booster’s noise radiation. Thus,
the gain of the signal booster should be set so that the ERP of the output noise from the signal
booster should not exceed the level of -43 dBm in 10 kHz measurement bandwidth.

In the event that the noise level measured exceeds the aforementioned value, the signal booster
gain should be decreased accordingly.

In general, the ERP of noise on a spectrum more than 1 MHz outside of the pass band should not
exceed -70 dBm in a 10 kHz measurement bandwidth.

The 3302 61-200001 Series Repeater has a noise level of -60 dBm in 10 kHz measurement at 1
MHz spectrum outside the passband of the signal booster and an in-band noise level at around -
36 dBm in a 10 kHz bandwidth. Therefore, the noise at the antenna input port should be
calculated based on equation (3).

Equation (2) - Input Noise to service antenna
Input Noise to service antenna:
-36 dBm — Antenna splitter losses in dB — cable loss in dB
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Example: In band Noise
Signal booster connected to 10 service antennas with a 100m long ¥z inch cable.
Losses of such a cable with the connectors = ~ 12dB

Assuming 10 service antennas: antenna splitter losses = 11 dB
Based on equation (2) Input antenna noise (to the antenna) = -36-12 -11=-59 dBm ERP
The in-band input noise to the antenna should be -36 -12-11=-59dbm ERP

Example: Out of band noise
Signal booster connected to 10 service antennas with a 100m long ¥ inch cable.
Losses of such a cable with the connectors = ~ 12dB

Assuming 10 service antennas: antenna splitter losses = 11 dB
Based on equation (2) Input antenna noise (to the antenna) = -60-11 -15=-83dBm ERP
The Out of-band input noise to the antenna should be -60 -12-11=-83dbm ERP

NOTE: In this example there is no need to add an external band pass filter to attenuate the out of
band noise. If fewer antennas are deployed then additional filtering may be required

Conclusion:

Good engineering practice requires that in general when the out of band noise measured at the
service antenna input is more than -70 dBm per 10 kHz measurement bandwidth, an external
band pass filter should be added to attenuate the out of band noise level.

All Axell Wireless repeaters include high selectivity duplexers and filters to attenuate the out of
band noise. Should additional filtering be required, we have a comprehensive range of
interference filters which can be supplied upon request.

Compliance with FCC Part 90.219 (d)(6)(i)

The deployment rules require that the ERP of intermodulation products should in general not
exceed -30dbm. This is not a formidable task since in the vast majority of the passive DAS
installations, the signal loss in the DAS due to splitting to multiple antenna and cable losses is
significant.

As well as the above the BSF3302 is more likely to be used in a multicarrier environment (more
than 2 carriers), which in turn will reduce the intermodulation products produced by the device.
The following statement is already in the user manual to highlight the requirement to the installer
for the the instances where the above does not reduce the ERP of the intermodulation products to
-30dBm.

‘The installation procedure must result in the signal booster complying with FCC requirements
90.219(d). In order to meet FCC requirements 90.219(d), it may be necessary for the installer to
reduce the UL and/or DL output power for certain installations.’
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Appendix E:  Photographs and Figures

The following photographs were taken of the test samples:

1. Radiated electric field emissions arrangement: front view.
2. Radiated electric field emissions arrangement: close up.
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Photograph 1

I R
testing regulatory compliance
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Photograph 2
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