Elite Electronic Engineering Inc.

1516 CENTRE CIRCLE
DOWMNERS GROVE, IL 60515

TEL: 630-485-9770
FAX: 630- 495 -9785

www.elltetest.com

Engineering Test Report No. 1703408-04

Measurement of RF Interference from an
ADX1M Micro Bodypack Transmitter

For

P.O. Number
Date Tested
Test Personnel
Specification

Test Report By:

Requested By:

Approved By:

Shure Incorporated
5800 West Touhy Avenue

Niles, IL 60714

4500381025

October 20, 2017 through March 29, 2018

Richard King and Mark E. Longinotti

FCC "Code of Federal Regulations" Title 47, Part 15,
Subpart C, Sections 15.207 and 15.247 for

Digital Modulation Intentional Radiators Operating within
the band 2400-2483.5MHz

FCC “Code of Federal Regulations” Title 47, Part15,
Subpart 15B, Section 15.107 and 15.109 for Receivers
Innovation, Science, and Economic Development
Canada RSS-247

Innovation, Science, and Economic Development
Canada RSS-GEN

MARK E. Lonei NQTT

Mark E. Longinotti
EMC Engineer

Thomas Braxton
Shure Incorporated

@MJ/M

Raymond J. Klouda
Registered Professional
Engineer of Illinois - 44894



l! Engineering Test Report No. 1703408-04

El

1te

TABLE OF CONTENTS

PARAGRAPH DESCRIPTION OF CONTENTS PAGE NO.
N |V I =@ 01U @ I RSP 5
1.1 Yool oo ] B =] £ PP PP PP PPPPRTRPUPPPN 5
1.2 PUIDOSE. .ottt e oot e e e e oo e e e e e e e et e e e e e e e e e e e e as 5
1.3 Deviations, Additions and EXCIUSIONS ........coiiiiiiiiiiea ettt e e e e e e e e e enbnaeeeaeas 5
1.4 EMC Laboratory IdentifiCation ............ccooooi ittt e e e e e e e et e e e e e e e s nbnreeeaeas 6
15 (=T oJo] =1 (0] YA @oT o (o 1110 ] o - S PP PURRRP PP 6

2. APPLICABLE DOCUMENTS ...oiiiittite sttt e sttee e sttt e e sttt e e st e e e sbbe e e e s stbeeeesabbeeeesasbeeeesasbaeeesssbaeeessnbaeeessntaeaeeans 6
3. EUT SETUP AND OPERATION ... .utiiiiiitiie ittt sttt e sttt e sttt e e e s tte e e e stbeaeeasbbeeeesasbeeeesssteeeesasbaeeessnsaeeessnseeeenans 6
3.1 1= =T | DT TSY ot o) o o SRR 6
700 00t R = 1= 1 o 11 | 6

0 I == 0] =T = LI o U] o =T o P 6
3.1.3 INtErCONNECE CADIES ... 6

K 0 S €1 (01U oo ] o [ PP PP PT PP PTPPT 7
N ST o = To (U 1T o [oa VAo ) B = U N T P PP PP PPT PP 7

3.2 Y0111 1= PR PUPPPRN 7
3.3 (O] e iTo] a =LY oo [T UUPP T 7
3.4 =0 Yoo [ {or=1 1o o S F PP T SRR 7

4.  TEST FACILITY AND TEST INSTRUMENTATION ...ctiiiitiite ittt siieee e sttt e sttt e e s sntaeeessnsseesssnsseeessnsseeessnssneens 7
4.1 Y aTT= o (oo I T ol 0L = PRSP 7
4.2 RIS LS 0 =] g1 = Lo ) o P UUSPT PRSPPI 7
4.3 (O[] 0] = 10T I I - ot == o] 111 /RS 7
4.4 LT T U =T o=t Y AL To =T o =V | 7S 7

5. TEST PROCEDURES.......ccoi ittt ettt ettt ettt e e e ettt e e ettt e e e ek b e e e e e b be e e e e anbeee s eanbeeeeeneeeeannee 8
51 L LYot =T A= S PPPPPPPPPRPPPRt 8
5.2 T AN ST . 8
5.2.1 Powerline CondUCIEd EMISSIONS.......cciiiiiiiiiiiieee ettt e e e e e e e e e e e e e e s s e ssnneeeeeeaeessesnnaeeeaeas 8
o0 I A o (= To (011 =T 0 =] ] SO OUPPRRPRTPP 8

I < To | = = T oo 11 o | o TSRS 8
I N & (= To (011 £=T 0 0= ] S OSSPSR 8

A A (o 1ol =To (U =TSRRI 8

I T = (=1 1 £ PSSP 8

5.2.3 Peak Conducted OULPUL POWET ........coiiiiiieiiiie ettt s st e e e e e e st e e e e e e e s s bt e e e e e e e e s nnnnneeeeeeas 9
LT 0 A = L= o [0 11 1= 0 0= ] P 9

2 T o (o Tod =0 (U =S PSP OTP PP 9

5.2.3.3 LR LYY U] L 9

I A o U = 1 L SRR 9
I St R S (= To (U1 {1 1 1 [=T 0] S PSP P RPPPPPP 9

5.24.2 [ (0110 (1= S PP UTPPUPPUPPRRPR 9

5.24.3 L LTS £ PPN 10

5.2.5 Duty Cycle FactOr MEASUIEIMENTS .........uuiiiiiieieii ittt e e et e e e e e e e sbbb et e e e e e e e s e sanbbeeeeeaee e e e annbeeeaeas 10
S T A = LYo (011 1=T 0 4[] ) PSRRI 10

V2 ST A = o Tod=To (U =TSRSS 10

V2 ST T = (= 1 £ SRR 10

5.2.6 Radiated Spurious EMIiSSiONS MEASUIEMENTS .........uuviiiiieeeiiiiiieireeeeeessstieeeeeee e e s s snnrnneeeeeeesessnsrnneees 10
I T A = U= [ 11 £=T 0 0 [=] ] SO 10

N ST o 1ol =0 (U =R PR T PPP 11

5.2.6.3 RESUILS ..ottt et e e e ee e e et ee e e sa s e sese s e sesasesesasasesatabebebabetabnbabebeeeeeeereeerare 12

THIS REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE
WRITTEN APPROVAL OF ELITE ELECTRONIC ENGINEERING INCORPORATED.

Page 2 of 75



.! Engineering Test Report No. 1703408-04
Elite

I A = - U (o I o (o 1= @] 1 41 0] - g o= SRS 13
I (0 R = U= o [ 11 1= 0 0 [=] ) SO 13

5.2.7.2 [ 0 To Yo [ =PRSS 13

B5.2.7. 2.1 LOW BANA EAQE ... ettt 13

5.2.7.2.2 High Band EAQE........ceiiiiiiiiie ittt ettt sttt e e et e e e abb e e e e anbbe e e e e nbeas 13

5.2.7.3 RESUILS ..ttt e e e oottt e e e e e e e oo e bbb ee et e e e e e e e b b e be e e e e e s e aannbeaeeeas 14

5.2.8  POWET SPECIIAI DENSILY ...cceiiiiiiiiiiiiie e ettt et e e e e ettt et e e e e s s st b be e e e e e e e s aaanbbeaeeeaeesaannnbeneeeas 14
R S T A o {=To (01 =T 0 1 (=] o OO T PR UUORTRTRTN 14

V2 T = o 1ol =T (U =R PRRPRP 14

V2 T T = (=11 £ SRR 14

6 (10 ] N[ I 1] 10 N SO PRRI 14
7 (O =1 = I [0 N I @ ] PRI 15
8. ENDORSEMENT DISCLAIMER ......oitiiiiiiiieiiiit ettt sttt e e s st e e s st e e ssbe e e e sanbbe e e s ansbeeesenbeas 15
9 L@ Y 1 N I 1 P SOORPRN 16
L 1L A o [ U T o] =] o O N SR P PSP PP PR PTRO 16

THIS REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE
WRITTEN APPROVAL OF ELITE ELECTRONIC ENGINEERING INCORPORATED.

Page 3 of 75



Engineering Test Report No. 1703408-04

Elite

REVISION HISTORY

Revision Date Description

— 05 April 2018 Initial release

Page 4 of 75



I! Engineering Test Report No. 1703408-04
Elite

Measurement of RF Emissions from a Micro Bodypack Transmitter, Model No. ADX1M

1. INTRODUCTION

1.1 Scope of Tests

This document represents the results of the series of radio interference measurements performed on a Shure
Incorporated Micro Bodypack Transmitter, Part No. ADX1M (hereinafter referred to as the EUT). The EUT is a
digital modulation transceiver. The transceiver was designed to transmit and receive in the 2400-2483.5 MHz
band using two (2) separate internal, non-removable antennas. Both antennas (Antenna A and Antenna B) have a
2.0dBi gain. The EUT can only transmit or receive on one antenna at a time — simultaneous transmission on both
antennas at the same time is not supported.

Serial No. 185 was assigned to the EUT used for all radiated emissions tests. Serial No. 186 was assigned to the
EUT used for antenna port conducted emissions tests. The EUT was manufactured and submitted for testing by
Shure Incorporated located in Niles, IL.

The EUT also contained a transmitter that was designed to transmit in the following UHF frequency bands using
an external, removable whip antenna:

Band Frequency (MHz) Serlaklﬁl(%.elétssed e FCC Rule Part Output Power (mW)
G57 470.125 — 607.875 65 15.236 2,10, 20
G57 470.125 — 607.875 65 74.861 2,10, 20
G57 614.125 — 615.875 65 15.236 2,10, 20
K54 606.000 — 607.875 296 15.236 2,10, 20
K54 606.000 — 607.875 296 74.861 2,10, 20
K54 614.125 — 615.875 296 15.236 2,10, 20
K54 653.000 — 657.000 296 74.861 2,10, 20
K54 657.000 — 662.875 296 15.236 2,10, 20
X55* 941.000 - 960.000 183 74.861 2,10, 20

*- For FCC only

See Elite Electronic Engineering, Inc. Engineering Test Report No. 1703408-01 for compliance testing on the
UHF transmitter and the intermodulation testing on the UHF transmitter and Zigbee transmitter.

1.2 Purpose

The test series was performed to determine if the EUT meets the conducted RF emission requirements, radiated
RF emissions requirements, and additional provisions of the FCC "Code of Federal Regulations" Title 47, Part 15,
Subpart B, Sections 15.107 and 15.109, for receivers and Subpart C, Sections 15.207 and 15.247 for Intentional
Radiators Operating within the 2400-2483.5 MHz band.

The test series was also performed to determine if the EUT meets the conducted RF emission requirements,
radiated RF emissions requirements, and additional provisions of the Innovation, Science, and Economic
Development Canada Radio Standards Specification RSS-Gen Section 8.8 and Section 7.1.2 for receivers and
Innovation, Science, and Economic Development Canada Radio Standards Specification RSS-Gen Section 8.8
and Innovation, Science, and Economic Development Canada Radio Standards Specification RSS-247 for
Transmitters.

Testing was performed in accordance with ANSI C63.4-2014 and ANSI C63.10-2013.

1.3 Deviations, Additions and Exclusions
There were no deviations, additions to, or exclusions from the test specification during this test series.
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14 EMC Laboratory Identification
This series of tests was performed by Elite Electronic Engineering Incorporated of Downers Grove, lllinois. The
laboratory is accredited by the American Association for Laboratory Accreditation (A2LA), A2LA Lab Code: 1786-
01.

15 Laboratory Conditions
The temperature at the time of the test was 23C° and the relative humidity was 48%.

2. APPLICABLE DOCUMENTS
The following documents of the exact issue designated form part of this document to the extent specified herein:

ANSI C63.4-2014, "American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz”

- ANSI C63.10-2013, "American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices”

- Federal Communications Commission Office of Engineering and Technology Laboratory Division,
Guidance For Performing Compliance Measurements On Digital Transmissions Systems (DTS)
Operating Under §15.247
April 5, 2017

- Innovation, Science, and Economic Development Canada RSS-247, Issue 2, February 2017,
“Spectrum Management and Telecommunications Radio Standards Specification, Digital
Transmission Systems (DTSs), Frequency Hopping Systems (FHSs), and License-Exempt Local
Area Network (LE-LAN) Devices”

- Innovation, Science, and Economic Development Canada RSS-Gen, Issue 4, November 2014,
“Spectrum Management and Telecommunications Radio Standards Specification, General
Requirements for Compliance of Radio Apparatus”

3. EUT SETUP AND OPERATION

3.1 General Description

The EUT is a Micro Bodypack Transmitter, Part No. ADX1M. A block diagram of the EUT setup is shown as
Figure 1 and Figure 2. A photograph of the EUT is shown as Figure 3.

3.1.1 Power Input

The EUT was powered by 3.7VDC from a removable, rechargeable Li-ion Battery Pack, Shure Model No.:
SB910M.

3.1.2 Peripheral Equipment
The following peripheral equipment was submitted with the EUT:

Item Description
Shure TL 48 Lavaliere Connected to the microphone port of the EUT for all radiated emissions tests.
Microphone

3.1.3 Interconnect Cables
No interconnect cables were submitted with the EUT.
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3.1.4 Grounding
The EUT was not grounded during testing.

3.1.5 Frequency of EUT

The EUT was equipped with a Zigbee transmitter that operated in the 2400MHz to 2483.5MHz band. Per CFR
Title 47, Part 15, Section 15.33 (a)(1) and RSS-Gen Section 6.13, for an intentional radiator, the spectrum shall
be investigated up to the tenth harmonic of the highest fundamental frequency.

3.2 Software
For all tests the EUT had Firmware Version 1.1.12 loaded onto the device to provide correct load.

3.3 Operational Mode

The EUT and all peripheral equipment were energized. The EUT was programmed to operate in one of the
following modes:

Transmit at 2405MHz, Antenna A, mid-power, txmod mode (modulated signal with 100% duty cycle)
Transmit at 2445MHz, Antenna A, mid-power, txmod mode (modulated signal with 100% duty cycle)
Transmit at 2480MHz, Antenna A, mid-power, txmod mode (modulated signal with 100% duty cycle)

Transmit at 2405MHz, Antenna B, mid-power, txmod mode (modulated signal with 100% duty cycle)
Transmit at 2445MHz, Antenna B, mid-power, txmod mode (modulated signal with 100% duty cycle)
Transmit at 2480MHz, Antenna B, mid-power, txmod mode (modulated signal with 100% duty cycle)

Note — mid-power is the highest power setting for the Zigbee transmitter.

34 EUT Modifications
No modifications were required for compliance.

4. TEST FACILITY AND TEST INSTRUMENTATION

4.1 Shielded Enclosure

All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-tile/anechoic absorber lined test chamber. With the
exception of the floor, the reflective surfaces of the shielded chamber are lined with ferrite tiles on the walls and
ceiling. Anechoic absorber material is installed over the ferrite tile. The floor of the chamber is used as the
ground plane. The chamber complies with ANSI C63.4-2014 for site attenuation.

4.2 Test Instrumentation
The test instrumentation and auxiliary equipment used during the tests are listed in Table 9-1.

Conducted and radiated emission tests were performed with an EMI receiver utilizing the bandwidths and
detectors specified by the FCC.

4.3 Calibration Traceability

Test equipment is maintained and calibrated on a regular basis with a calibration interval not greater than two
years. All calibrations are traceable to the National Institute of Standards and Technology (NIST).

4.4 Measurement Uncertainty

All measurements are an estimate of their true value. The measurement uncertainty characterizes, with a
specified confidence level, the spread of values which may be possible for a given measurement system.

Values of Expanded Measurement Uncertainty (95% Confidence) are presented below:
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Expanded
Measurement Type Measurement
Uncertainty
Conducted disturbance (mains port) (150 kHz — 30 MHz) 2.7
Radiated disturbance (electric field strength on an open area test site or alternative test site) 43
(30 MHz — 1000 MHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 31
(1 GHz — 6 GHz) '
Radiated disturbance (electric field strength on an open area test site or alternative test site) 3.2
(6 GHz — 18 GHz) '

5. TEST PROCEDURES

51 Receiver

Per the FCC "Code of Federal Regulations" Title 47, Part 15, Subpart B, Section 15.101(b), receivers operating
above 960MHz are exempt from complying with the technical provisions of part 15.

Per the Innovation, Science, and Economic Development Canada RSS-Gen, Section 5.3, only
radiocommunication receivers operating in stand-alone mode within the band 30-960 MHz are subject to Industry
Canada requirements, as described above. All other receivers are exempted from any Industry Canada
certification, testing, labeling and reporting requirements.

5.2 Transmitter
5.2.1 Powerline Conducted Emissions

5.2.1.1 Requirements

Since the EUT is powered by internal batteries and has no connections for AC power, no conducted emissions
tests are required.

5.2.2 6dB Bandwidth

5.2.2.1 Requirements

Per 15.247(a)(2),the minimum 6dB bandwidth shall be at least 500kHz for all systems using digital modulation
techniques.

5.2.2.2 Procedures

The antenna port of the EUT was connected to the spectrum analyzer through 30dB of attenuation.The EUT was
allowed to transmit continuously. The transmit channel was set separately to low, middle, and high channels. The
resolution bandwidth (RBW) was set to 100kHz, the video bandwidth (VBW) was set to the same as or 3 times
greater than the RBW, and the span was set to 3 times the RBW.

The 'Max-Hold' function was engaged. The analyzer was allowed to scan until the envelope of the transmitter
bandwidth was defined. The analyzer's display was plotted using a 'screen dump' utility.

5.2.2.3 Results

The plots on pages 23 through 25 show that the minimum 6 dB bandwidth was 1.504MHz which is greater than
the minimum allowable 6dB bandwidth requirement of 500kHz for systems using digital modulation techniques.
The 99% bandwidth was measured to be 2.4MHz.
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5.2.3 Peak Conducted Output Power

5.2.3.1 Requirements

Per section 15.247(b)(3), for systems using digital modulation the maximum peak output conducted power shall
not be greater than 1.0W (30dBm).

5.2.3.2 Procedures

The antenna port of the EUT was connected to the spectrum analyzer through 30dB of attenuation. The EUT was
set to transmit separately at the low, middle, and high channels. The resolution bandwidth (RBW) was set to
greater than the 6dB bandwidth. The ‘Max-Hold' function was engaged. The maximum meter reading was
recorded. The peak power output was calculated for the low, middle and high channels.

5.2.3.3 Results

The results are presented on pages 26 and 28. The maximum peak conducted output power from the transmitter
was 0.008W (9.12dBm) which is below the 1 Watt limit.

5.2.4 Peak EIRP

5.2.4.1 Requirements

Per section 15.247(b)(3), for systems using digital modulation the maximum peak output conducted power shall
not be greater than 1.0W (30dBm). Per section 15.247(b)(4), this limit is based on the use of antennas with
directional gains that do not exceed 6dBi. Since the limit allows for a 6dBi antenna gain, the maximum EIRP can
be increased by 6dB to 4 Watt (36dBm).

5.2.4.2 Procedures

The EUT was placed on a 1.5 meter high, non-conductive stand and set to transmit. A double ridged waveguide
antenna was placed at a test distance of 3 meters from the EUT. The resolution bandwidth (RBW) of the
spectrum analyzer was set to greater than the 6dB bandwidth. The EUT was maximized for worst case emissions
(or maximum output power) at the measuring antenna. The maximum meter reading was recorded. The peak
power output was measured for the low, middle and high channels.

EIRP was calculated using equation (22) from ANSI C63.10-2013 and the field intensity levels measured at 3
meters.

Equation (22) from ANSI C63.10-2013 states:

EIRP = E pmeas + 20 X 10g (d meas) -104.7

Where:

EIRP is the equivalent isotropically radiated power in dBm

E meas is the field strength of the emission at the measurement distance in dBuV/m
d meas is the measurement distance in m

For a test distance of 3 meters, equation (22) becomes:
EIRP = E eas - 95

The peak EIRP was calculated for the low, middle, and high channels.
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5.2.4.3 Results

The results are presented on pages 29 and 34. The maximum peak EIRP measured from the transmitter was
13.2 dBm or 0.021 W which is below the 4 Watt limit.

5.2.5 Duty Cycle Factor Measurements

5.2.5.1 Requirements

Per CFR Title 47, Part 15, Section 15.35(c), when the radiated emission limits are expressed in terms of the
average value of the emission, and pulsed operation is employed, the measurement field strength shall be
determined by averaging over one complete pulse train, including blanking intervals, as long as the pulse train
does not exceed 0.1 seconds. As an alternative (provided the transmitter operates for longer than 0.1 seconds) or
in cases where the pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the
average absolute voltage during a 0.1 second interval during which the field strength is at its maximum value.

Per Federal Communications Commission Office of Engineering and Technology Laboratory Division, Guidance
For Performing Compliance Measurements On Digital Transmissions Systems (DTS) Operating Under §15.247,
dated April 5, 2017, section 12.2.5.2, the duty cycle reduction factor expressed in Section 15.35(c) can be utilized
for determining the unwanted emissions (including spurious emissions) in the 2483.5-2500 MHz restricted band
for a DTS device (e.g., Zigbee devices) approved under Section 15.247, if the following conditions are met:

i) The unwanted emission is temporally related to the fundamental emission (i.e., the skirt of the fundamental
falls into the 2483.5-2500 MHz restricted frequency band);

i) The unwanted emission falls into a restricted frequency band (e.g., 2483.5-2500 MHz); and

iii) The maximum duty cycle used in determining the reduction factor is “hardwired” such that under no condition
can it be changed or modified by either the device or the end user; and

iv) A documented justification for use of Section 15.35(c), including the measurements used to determine the
worst-case duty cycle, must be included in the test report.

5.2.5.2 Procedures

The duty cycle factor is used to convert peak detected readings to average readings. This factor is computed from
the time domain trace of the pulse modulation signal.

The duty cycle calculation was provided in Shure document “Duty Cycle Measurement of Shure AXT610 Wireless
Access Point for FCC Regulatory Approval”, dated December 6, 2010.

This test was performed with the AXT610 communicating with 16 portables. Ten (10) consecutive measurements
were taken in 2 second intervals and the amount of captured packets in each 2 second interval was counted. The
mean number of packets for the ten 2 second intervals was calculated. The standard deviation was then
calculated. For “worst case” duty cycle, 3 standard deviations were added to the mean number of packets for the
ten 2 second intervals (# packets = Mean + (3 x STDEV)).

5.2.5.3 Results

From the Shure document, “Duty Cycle Measurement of Shure AXT610 Wireless Access Point for FCC
Regulatory Approval”, December 6, 2010, the pulse width is 0.46 msec and 2.636 pulses will be transmitted in a
100msec period. The duty cycle factor was calculated to be 20*log (0.46 pulse width x 2.636 pulses/ 100msec) =
-38.3dB.

5.2.6 Radiated Spurious Emissions Measurements

5.2.6.1 Requirements

Per section 15.247(d), in any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
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radiator shall be at least 20 dB below that in the 100kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated emissions measurement. Attenuation below
the general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must comply with the radiated emission limits specified in §15.209(a).

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must comply with the radiated
emission limits specified in §15.209(a).

Paragraph 15.209(a) has the following radiated emission limits:

Frequency Field Strength Measurement Distance
MHz (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 3
30.0-88.0 100 3
88.0-216.0 150 3
216.0-960.0 200 3
Above 960 500 3

5.2.6.2 Procedures

Radiated measurements were performed in a 32ft. x 20ft. x 14ft. high shielded enclosure. The shielded enclosure
prevents emissions from other sources, such as radio and TV stations from interfering with the measurements. All
powerlines and signal lines entering the enclosure pass through filters on the enclosure wall. The powerline filters
prevent extraneous signals from entering the enclosure on these leads.

Preliminary radiated emissions tests were performed to determine the emission characteristics of the EUT. For
the preliminary test, a broadband measuring antenna was positioned at a 3 meter distance from the EUT. The
entire frequency range from 30MHz to 25GHz was investigated using a peak detector function.

The final emission tests were then manually performed over the frequency range of 30MHz to 25GHz.
1) For all harmonics not in the restricted bands, the following procedure was used:

a) The field strength of the fundamental was measured using a double ridged waveguide antenna. The
waveguide antenna was positioned at a 3 meter distance from the EUT. The EUT was placed on a 1.5
meter high non-conductive stand. A peak detector with a resolution bandwidth of 100 kHz was used on
the spectrum analyzer.

b) The field strengths of all of the harmonics not in the restricted band were then measured using a double-
ridged waveguide antenna. The waveguide antenna was positioned at a 3 meter distance from the EUT.
The EUT was placed on a 1.5 meter high non-conductive stand. A peak detector with a resolution
bandwidth of 100 kHz was used on the spectrum analyzer.

¢) To ensure that maximum or worst case emission levels at the fundamental and harmonics were
measured, the following steps were taken when measuring the fundamental emissions and the spurious
emissions:

i) The EUT was rotated so that all of its sides were exposed to the receiving antenna.

i) Since the measuring antenna is linearly polarized, both horizontal and vertical field components were
measured.

iii) The measuring antenna was raised and lowered for each antenna polarization to maximize the
readings.

iv) In instances where it was necessary to use a shortened cable between the measuring antenna and
the spectrum analyzer. The measuring antenna was not raised or lowered to ensure maximized
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readings, instead the EUT was rotated through all axis to ensure the maximum readings were
recorded for the EUT.

All harmonics not in the restricted bands must be at least 20 dB below levels measured at the
fundamental. However, attenuation below the general limits specified in §15.209(a) is not required.

For all emissions in the restricted bands, the following procedure was used:

a)

b)

c)

d)

e)

The field strengths of all emissions below 1 GHz were measured using a bilog antenna. The bilog
antenna was positioned at a 3 meter distance from the EUT. The EUT was placed on an 80cm high non-
conductive stand. A peak detector with a resolution bandwidth of 100 kHz was used on the spectrum
analyzer.

The field strengths of all emissions above 1 GHz were measured using a double-ridged waveguide
antenna. The waveguide antenna was positioned at a 3 meter distance from the EUT. The EUT was
placed on a 1.5 meter high non-conductive stand. A peak detector with a resolution bandwidth of 1 MHz
was used on the spectrum analyzer.

To ensure that maximum or worst case emission levels were measured, the following steps were taken
when taking all measurements:

i) The EUT was rotated so that all of its sides were exposed to the receiving antenna.

i) Since the measuring antenna is linearly polarized, both horizontal and vertical field components were
measured.

iii) The measuring antenna was raised and lowered for each antenna polarization to maximize the
readings.

iv) Ininstances where it was necessary to use a shortened cable between the measuring antenna and
the spectrum analyzer. The measuring antenna was not raised or lowered to ensure maximized
readings, instead the EUT was rotated through all axis to ensure the maximum readings were
recorded for the EUT.

For all radiated emissions measurements below 1 GHz, if the peak reading is below the limits listed in
15.209(a), no further measurements are required. If however, the peak readings exceed the limits listed in
15.209(a), then the emissions are remeasured using a quasi-peak detector.

For all radiated emissions measurements above 1 GHz, the peak readings must comply with the 15.35(b)
limits. 15.35(b) states that when average radiated emissions measurements are specified, there also is a
limit on the peak level of the radiated emissions. The limit on the peak radio frequency emissions is 20 dB
above the maximum permitted average emission limit applicable to the equipment under test. Therefore,
all peak readings above 1 GHz must be no greater than 20 dB above the limits specified in 15.209(a).

Next, for all radiated emissions measurements above 1GHz, the resolution bandwidth was set to 1MHz.
The analyzer was set to linear mode with a 10Hz video bandwidth in order to simulate an average
detector. An average reading was taken.

5.2.6.3 Results

5.2.6.3.1 Transmit at 2405MHz:

Preliminary radiated emissions plots with the EUT transmitting at 2405MHz are shown on pages 35 through 42.
Final radiated emissions data are presented on data pages 43 through 45. As can be seen from the data, all
emissions measured from the EUT were within the specification limits.

Photographs of the test configuration which yielded the highest or worst case, radiated emission levels are shown
as Figures 4 through 6.
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5.2.6.3.2 Transmit at 2445MHz:

Preliminary radiated emissions plots with the EUT transmitting at 2445MHz are shown on pages 46 through 53.
Final radiated emissions data are presented on data pages 54 through 56. As can be seen from the data, all
emissions measured from the EUT were within the specification limits.

Photographs of the test configuration which yielded the highest or worst case, radiated emission levels are shown
as Figures 4 through 6.

5.2.6.3.3 Transmit at 2480MHz:

Preliminary radiated emissions plots with the EUT transmitting at 2480MHz are shown on pages 57 through 64.
Final radiated emissions data are presented on data pages 65 through 67. As can be seen from the data, all
emissions measured from the EUT were within the specification limits.

Photographs of the test configuration which yielded the highest or worst case, radiated emission levels are shown
as Figures 4 through 6.

5.2.7 Band Edge Compliance

5.2.7.1 Requirements

Per section 15.247(d), the emissions at the band-edges must be at least 20dB below the highest level measured
within the band but attenuation below the general limits listed in 15.209(a) is not required. In addition, the radiated
emissions which fall in the restricted band beginning at 2483.5 MHz must meet the general limits of 15.209(a).

5.2.7.2 Procedures

5.2.7.2.1 Low Band Edge

1) The antenna port of the EUT was connected to the spectrum analyzer through 30dB of
attenuation.

2) The EUT was set to transmit continuously at the channel closest to the low band-edge.

3) To determine the band edge compliance, the following spectrum analyzer settings were used:

a. Center frequency = low band-edge frequency.

b. Span = Wide enough to capture the peak level of the emission operating on the channel
closest to the band-edge, as well as any modulation products which fall outside of the
authorized band of operation.

c. Resolution bandwidth (RBW) = 100kHz, Video bandwidth (VBW) = 300kHz.

d. The 'Max-Hold' function was engaged. The analyzer was allowed to scan until the
envelope of the transmitter bandwidth was defined.

e. The marker was set on the peak of the in-band emissions. A display line was placed
20dB down from the peak of the in-band emissions. All emissions which fall outside of the
authorized band of operation must be below the 20dB down display line. (All emissions to
the left of the center frequency (band-edge) must be below the display line.)

f.  The analyzer's display was plotted using a 'screen dump' utility.

5.2.7.2.2 High Band Edge

1) The EUT was set to transmit continuously at the channel closest to the high band-edge.

2) A double ridged waveguide was placed 3 meters away from the EUT. The antenna was
connected to the input of a spectrum analyzer.

3) The center frequency of the analyzer was set to the high band edge (2483.5MHz)

4) The resolution bandwidth was set to 1IMHz.

5) To ensure that the maximum or worst case emission level was measured, the following steps
were taken:

a. The EUT was rotated so that all of its sides were exposed to the receiving antenna.
b. Since the measuring antenna is linearly polarized, both horizontal and vertical field
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components were measured.
c. The measuring antenna was raised and lowered from 1 to 4 meters for each antenna
polarization to maximize the readings.

6) The highest measured peak reading was recorded.
7) The highest measured average reading was recorded.

5.2.7.3 Results

Page 68 shows the low band-edge antenna port conducted emissions compliance results. Pages 69 and 72 show
the radiated high band-edge compliance results. As can be seen from these plots, the emissions at the low end
band-edge are within the 20 dB down limits. The radiated emissions at the high end band-edge are within the
general limits.

5.2.8 Power Spectral Density

5.2.8.1 Requirement

Per section 15.247(e), the peak power spectral density from the intentional radiator shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

5.2.8.2 Procedures

1) The antenna port of the EUT was connected to the spectrum analyzer through a 30dB pad.
2) The EUT was set to transmit continuously at the lowest channel.

3) To determine the power spectral density, the following spectrum analyzer settings were used:
Center frequency = transmit frequency

Span = 1.5 times the DTS (6 dB) bandwidth

Resolution bandwidth (RBW): 3kHz

Sweep time = auto

The peak detector and 'Max-Hold' function was engaged.

The display line represents the 8 dBm limit

The analyzer's display was plotted using a 'screen dump' utility.

@~oooow

4) If measured value exceeds limit, reduce RBW (no less than 3kHz) and repeat.
5) Steps 1) through 4) were repeated separately for the mid channel and the high channel.

5.2.8.3 Results

Pages 73 through 75 show the power spectral density results. As can be seen from these plots, the peak power
spectral density is less than 8dBm in a 3kHz band during any time interval of continuous transmission.

6. CONCLUSIONS

It was determined that the Shure Incorporated Micro Bodypack Transmitter, Part No. ADX1M, did fully meet the
conducted and radiated emission requirements of the FCC "Code of Federal Regulations” Title 47, Part 15,
Subpart B, Sections 15.107 and 15.109 for receivers and Subpart C, Sections 15.207 and 15.247 for Intentional
Radiators Operating within the 2400-2483.5 MHz band, when tested per ANSI C63.4-2014 and ANSI C63.10-
2013.

It was also determined that the Shure Incorporated Micro Bodypack Transmitter, Part No. ADX1M, did fully meet
the conducted and radiated RF emission requirements of the Innovation, Science, and Economic Development
Canada Radio Standards Specification, RSS-Gen, Section 8.8 and Section 7.1.2 for receivers and the Innovation,
Science, and Economic Development Canada Radio Standards Specification RSS-Gen Section 8.8 and Radio
Standards Specification RSS-247 for transmitters, when tested per ANSI C63.4-2014 and ANSI C63.10-2013.
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7. CERTIFICATION

Elite Electronic Engineering Incorporated certifies that the information contained in this report was obtained under
conditions which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the EUT at the test date. Any electrical or mechanical
modification made to the EUT subsequent to the specified test date will serve to invalidate the data and void this
certification.

8. ENDORSEMENT DISCLAIMER

This report must not be used to claim product certification, approval, or endorsement by A2LA, NIST or any
agency of the Federal Government.
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9. EQUIPMENT LIST
Table 9-1 Equipment List

Eq ID Equipment Description Manufacturer Model No. Serial No. Frequency Range| Cal Date Due Date
APWO | PREAMPLIFIER PLANAR ELECTRONICS|PE2-30-20G20R6G| PL2926/0646 | 20GHZ-26.5GHZ | 3/22/2017 | 422/2018
APWI10 | PREAMPLIFIER PMI PEZ 35 200R0 | PLO600/1130 | 1GHZ-20GHZ | 3/22/2017 | 412212018
APW11 | PREAMPLIFIER PMI PE21'03_51'21_280F'EF’R°' PL11685/1241 | 1GHZ-20GHZ | 3/22/2017 | 4/22/2018
CDX8 | COMPUTER ELITE WORKSTATION N/A
NHG1 | STANDARD GAIN HORN ANTENNA NARDA 638 18-26.5GHZ NOTE 1
NTAZ | BILOG ANTENNA TESEQ 6112D 32853 25-1000MHz | 9/11/2017 | 9/11/2018
NWQO 2%’3\55 AR'DGED WAVEGUIDE ETS LINDGREN 3117 66657 1GHZ-18GHZ | 5/18/2016 | 5/18/2018
nwoi | POUBLE RIDGED WAVEGUIDE ETS-LINDGREN 3117 66655 1GHZ-18GHZ | 4/4/2016 | 4/4/2018

ANTENNA

RBGO | EMI ANALYZER ROHDE & SCHWARZ ESW44 101533 10HZ-44GHZ | 121712017 | 12172018
RBG2 | EMI ANALYZER ROHDE & SCHWARZ ESW44 101591 2HZ-44GHZ | 2/23/2018 | 2/23/2019
T1ES | 10DB 25W ATTENUATOR WEINSCHEL 46-10-34 BG3492 DC-18GHZ 6/9/2016 | 6/9/2018
T2DG | 20DB, 25W ATTENUATOR WEINSCHEL 46-20-34 BN1038 DC-18GHZ 1/8/2018 | 1/8/2020
XOB2 | ADAPTER HEWLETT PACKARD K281C,012 09407 18-26.5GHZ NOTE 1

11SH10-
XPRO | HIGH PASS FILTER K&L MICROWAVE oo 001 4820GHZ | 9/12/2017 | 9/12/2019

1/0: Initial Only N/A: Not Applicable
Note 1: For the purpose of this test, the equipment was calibrated over the specified frequency range, pulse rate, or modulation prior to the test or monitored by a
calibrated instrument.
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Multiview H:‘I Receiver i ] Spectrum % ] J
Aef Level 30.00 dBm  Offset 20,00 B & RBW 100 kHz
= AL 10dB SWT 101 ms & VBW 300 kHz  Made Sweep Frequency 2.4050000 GHz
Traput 140 PS8 n Masteh o
1 Frequency SWeep ®FE Ve
Dz[1] 6.15 dB|
131330 MHz
20 dim M1[1] 4.57 dBm|
2 A0S0 GHz
10 d&m —
u
0 dism i ]
i &~
10 g&m
-0 i
-0 i
A0 dBin
-0 clm
0 g
LF a0 GHZ 1001 prs 0.0 kHz S Span .0 MHZ
2 Marker Table ]
Type | Ref | Tre | H-Walue | ¥-Value | Function | Function Result |
M1 1 2.404BE51 GHz 4.57 dBm
o1 M1 1 -704.3 kHz -6.33 dB
[z (5]} 1 1.5135 MHz -6.15 dB

Measuring... EEOIERRRN 8 16:74:47

k

Date” 2 MOV 01T 162447

MANUFACTURER : Shure Incorporated

MODEL NO. : ADX1M

SERIAL NO. : 186

SPECIFICATION : FCC 15.247(a)(2) 6dB Bandwidth
DATE : November 3, 2017

MODE : Transmit at 2405MHz (Ch. 11)
UNIT : Mid Power

EQUIPMENT USED : RBGO, T2DG, T1E5

NOTES : 6dB bandwidth = 1.5MHz
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[Multiview [ Receiver

u] Spectrum

Aef Level 30,00 dBbm  Offset 30.00 40 & RBW 100 kHz

o)

k

Diate” 23 MOV AT 161318

MANUFACTURER
MODEL NO.
SERIAL NO.
SPECIFICATION
DATE

MODE

UNIT

EQUIPMENT USED
NOTES

: Shure Incorporated

: ADX1M

: 186

: FCC 15.247(a)(2) 6dB Bandwidth
: November 3, 2017

: Transmit at 2445MHz (Ch. 19)

: Mid Power

: RBGO, T2DG, T1E5

: 6dB bandwidth = 1.5MHz

= AL 10dB SWT 101 ms & VBW 300 kHz  Made Sweep Frequency 2.4450000 GHz
Traput 140 PS8 n Masteh o
1 Frequency SWeep ®FE Ve
Dz[1] 6.0 B
13350 MHz
20 dim M1[1] 4,89 dBm
2 A-88510 GHz
10 d&m -
M
0 dism S = g
10 g&m
-0
30 i
A0 dBin
-0 clm
0 g
LF 2 GHZ 1001 prs 0.0 kHz S Span .0 MHZ
2 Marker Table ]
Type | Ref | Tre | H-Value | ¥-Value | Function | Function Result |
M1 1 2.444BE51 GHz 4.89 dBm
o1 M1 1 =729.3 kHz -6.07 dB
[z (5]} 1 1.5435 MHz -6.02 dB
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Multiview H-ZI Receiver i ] Spectrum % ] -' J
Aef Level 30.00 dBm  Offset 29,42 d0 & RBW 100 kHz
= AL 10dB SWT 101 ms & VBW 300 kHz  Made Sweep Frequency 2.4800000 GHz
Traput 140 PS8 n Masteh o
1 Frequency SWeep B SR Ve
DZ[2] 6.07 diE
1230350 MHz
20 dim MIL1[Z] 1.33 dBm
247990010 GHz
10 d&m
[+ ] L3
.-.i
10 g&m
-0 i ~
-0 o - i 1
40 daimn
-0 clm
&0 o8
LF a8 GHZ 1001 prs 0.0 kHz S Span .0 MHZ
2 Marker Table
L Type | Rel | Tre | KW alue | =W alue | Funcicn | Function Result |
M1 2 2.4799001 GHz -1.33 dBm
o1 M1 . =729.3 kHz -6.78 dB
[z (5]} i 1.5035 MHz -6,02 dB

-
Measuring... BEOIERRED i ;5557

Date” 13 FES 2018 085552

k

MANUFACTURER : Shure Incorporated

MODEL NO. : ADX1

SERIAL NO. : 186

SPECIFICATION : FCC 15.247(a)(2) 6dB Bandwidth
DATE : February 13, 2018

MODE : Transmit at 2480MHz (Ch. 26)
UNIT : Mid Power

EQUIPMENT USED : RBGO, T2DG, T1E5

NOTES : 6dB bandwidth = 1.5MHz
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[ Muttiview H-ZI Receiver [ x J| spectrum [Il I—J

Ref Level 30,00 dBm  Offset 20.00 42 & RBW I MHz
Frequency 2.4050000 GHz

= AEE 10 deE SWT 1.01 ms & VBW I MHz  Mode Swesp
Input 1487 PS Cin Mastch 8]}

1 Frequency SWeep

20 dam

10 dom

& | Vi
MI[1] 9.12 diim
240555900 GHz

10 o5

-0

=30 i

A0 cEm

-£0 c@m

L 200 GHzZ

10001 pris 1.0 MHz f Epaan 10,0 MHZ

k

Date” 2 MOV 0T 163737

MANUFACTURER
MODEL NO.
SERIAL NO.
SPECIFICATION
DATE

MODE

UNIT

EQUIPMENT USED
NOTES

Measuring... BINERNAE W 1670

: Shure Incorporated

: ADX1M

186

: FCC 15.247(a)(3) Conducted Peak Power
: November 3, 2017

: Transmit at 2405MHz (Ch. 11)

: Mid Power

: RBGO, T2DG, T1E5

: Conducted Peak Power = 9.12dBm
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Multiview H-ZI Receiver i ] Spectrum % ] -' J
Ref Level 30,00 dBm  Offset 20.00 42 & RBW I MHz
= AL 1048 SWT 101 ms & VBW 3 MHz  Mode Swoeep Frequency 2.4450000 GHz
Traput 140 PS8 n Masteh [8]5)

1 Frequency SWeep

& | Fk Ma
MI[1] 8.95 diim
2494995 100 GHz

20 dam

10 diim -|-

10-dm:

-0

=30 i

A0 cEm

-£0 c@m

CF 7.5 GHz 1001 prs 1.01 MHz/ Span 10,0 MHz
' Muasuring...  BIAAREL WO rpep

k

Diate” 23 MOV AT 1653522

MANUFACTURER : Shure Incorporated

MODEL NO. : ADX1M

SERIAL NO. : 186

SPECIFICATION : FCC 15.247(a)(3) Conducted Peak Power
DATE : November 3, 2017

MODE : Transmit at 2445MHz (Ch. 19)

UNIT : Mid Power

EQUIPMENT USED : RBGO, T2DG, T1E5

NOTES : Conducted Peak Power = 8.95dBm
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[ Multiview | Receiver

[;]] Speclr.lll:ll | [Zl I—J

= AEE

1 Frequency SWeep

20 dam

10 dom

Aef Level 30,00 dbm  Offset 29.43 40 & REBW
IDdE  SWT
140 PSS

1.01 ms & VBW 5 MHz  Mode Swesp

OiSm by SHrE Frequency 2.4800000 GHz

3.09 diim
2447943100 GHz

M1[Z]

10 cEm

-0t

=30 i

A0 cEm

-£0 c@m

LF a8 LHz7

10001 pris 1.0 MHz f Epaan 10,0 MHZ

i

k

Date” 12 FES 2018 00453

MANUFACTURER
MODEL NO.
SERIAL NO.
SPECIFICATION
DATE

MODE

UNIT

EQUIPMENT USED
NOTES

| | EECEEE* ]

MEasuring. .

09:04:59

: Shure Incorporated

: ADX1M

: 186

: FCC 15.247(a)(3) Conducted Peak Power
: February 13, 2018

: Transmit at 2480MHz (Ch. 26)

: Mid Power

: RBGO, T2DG, T1E5

: Conducted Peak Power = 3.09dBm
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Manufacturer
Test Item

Model No.

Serial No.

Mode

Test Specification
Date

: Shure Incorporated

: Micro Bodypack Transmitter

: ADX1M

1185

: Transmit at 2405MHz (Ch. 11), Mid Power, Antenna A
: FCC-15.247, RSS-247 Peak EIRP

: October 21, 2017

Test Distance : 3 meters
Notes :
Peak
Meter CBL Ant Pre Total
Freq. Ant Reading Fac Fac Amp dBuV/m EIRP Limit Margin
(MHz) Pol (dBuV) (dB) (dB) (dB) at 3m (dBm) (dBm) (dBm)
2405.00 H 69.4 2.6 33.0 0.0 105.1 10.1 36.0 -25.9
2405.00 V 64.7 2.6 33.0 0.0 100.4 5.4 36.0 -30.6

Peak Field Strength (dBuV/m) = Meter Reading (dBuV) + CBL Fac (dB) + Ant Fac (dB) + Pre Amp Gain (dB)

EIRPpeak (dBm) = Peak Field Strength (dBuV/m) + 20 log (distance) - 104.7 OR:

EIRPpeak (dBm) = Peak Field Strength (dBuV/m) - 95 for 3 meter test distance.

Checked BY Enc,v\AJ?_D 2. Bavq

Richard E. King
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Manufacturer
Test Item

Model No.

Serial No.

Mode

Test Specification
Date

: Shure Incorporated

: Micro Bodypack Transmitter

: ADX1M

: 185

: Transmit at 2405MHz (Ch. 11), Mid Power, Antenna B
: FCC-15.247, RSS-247 Peak EIRP

: October 21, 2017

Test Distance : 3 meters
Notes :
Peak
Meter CBL Ant Pre Total
Freq. Ant Reading Fac Fac Amp dBuV/m EIRP Limit Margin
(MHz) Pol (dBuV) (dB) (dB) (dB) at 3m (dBm) (dBm) (dBm)
2405.00 H 73.0 2.6 32.0 0.0 107.6 12.6 36.0 -23.4
2405.00 V 67.4 2.6 32.0 0.0 102.0 7.0 36.0 -29.0

Peak Field Strength (dBuV/m) = Meter Reading (dBuV) + CBL Fac (dB) + Ant Fac (dB) + Pre Amp Gain (dB)

EIRPyeax (dBm) = Peak Field Strength (dBuV/m) + 20 log (distance) - 104.7 OR:

EIRPpeak (dBm) = Peak Field Strength (dBuV/m) - 95 for 3 meter test distance.

Checked BY Elc,HAJ?_D £ . Kawq

Richard E. King
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Manufacturer
Test Item

Model No.

Serial No.

Mode

Test Specification
Date

: Shure Incorporated

: Micro Bodypack Transmitter

: ADX1M

1185

: Transmit at 2445MHz (Ch. 19), Mid Power, Antenna A
: FCC-15.247, RSS-247 Peak EIRP

: October 21, 2018

Test Distance : 3 meters
Notes :
Peak
Meter CBL Ant Pre Total
Freq. Ant Reading Fac Fac Amp dBuV/m | EIRP Limit Margin
(MHz) Pol (dBuV) (dB) (dB) (dB) at 3m (dBm) (dBm) (dBm)
2445.00 H 66.5 2.6 32.1 0.0 101.2 6.2 36.0 -29.8
2445.00 \ 65.6 2.6 32.1 0.0 100.3 5.3 36.0 -30.7

Peak Field Strength (dBuV/m) = Meter Reading (dBuV) + CBL Fac (dB) + Ant Fac (dB) + Pre Amp Gain (dB)

EIRPpeax (dBm) = Peak Field Strength (dBuV/m) + 20 log (distance) - 104.7 OR:

EIRPpeak (dBm) = Peak Field Strength (dBuV/m) - 95 for 3 meter test distance.

Checked BY Elc,HAJ?_D £ . Kawq

Richard E. King
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Manufacturer
Test Item

Model No.

Serial No.

Mode

Test Specification
Date

: Shure Incorporated

: Micro Bodypack Transmitter

: ADX1M

1185

: Transmit at 2445MHz (Ch. 19), Mid Power, Antenna B
: FCC-15.247, RSS-247 Peak EIRP

: October 21, 2018

Test Distance : 3 meters
Notes :
Peak
Meter CBL Ant Pre Total
Freq. Ant Reading Fac Fac Amp dBuV/m | EIRP Limit Margin
(MHz) Pol (dBuV) (dB) (dB) (dB) at 3m (dBm) (dBm) (dBm)
2445.00 H 73.5 2.6 32.1 0.0 108.2 13.2 36.0 -22.8
2445.00 \ 68.3 2.6 32.1 0.0 103.1 8.1 36.0 -27.9

Peak Field Strength (dBuV/m) = Meter Reading (dBuV) + CBL Fac (dB) + Ant Fac (dB) + Pre Amp Gain (dB)

EIRPpeax (dBm) = Peak Field Strength (dBuV/m) + 20 log (distance) - 104.7 OR:

EIRPpeak (dBm) = Peak Field Strength (dBuV/m) - 95 for 3 meter test distance.

Checked BY Elc,HAJ?_D £ . Kawq

Richard E. King
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Manufacturer : Shure Incorporated
Test Iltem : Micro Bodypack Transmitter
Model No. : ADX1M
Serial No. 1185
Mode : Transmit at 2480MHz (Ch. 26), Mid Power, Antenna A
Test Specification : FCC-15.247, RSS-247 Peak Output Power
Date : February 8, 2018
Test Distance : 3 meters
Notes :
Peak
Meter CBL Ant Pre Total
Freq. Ant Reading Fac Fac Amp dBuV/m | EIRP Limit Margin
(MHz) Pol (dBuV) (dB) (dB) (dB) at 3m (dBm) (dBm) (dBm)
2480.00 H 58.8 3.5 32.2 0.0 94.5 -0.5 36.0 -36.5
2480.00 V 61.8 3.5 32.2 0.0 97.5 25 36.0 -33.5

Peak Field Strength (dBuV/m) = Meter Reading (dBuV) + CBL Fac (dB) + Ant Fac (dB) + Pre Amp Gain (dB)

EIRPpeax (dBm) = Peak Field Strength (dBuV/m) + 20 log (distance) - 104.7 OR:

EIRPpeak (dBm) = Peak Field Strength (dBuV/m) - 95 for 3 meter test distance.

MARe €. LoneinorT|

Mark E. Longinotti

Checked By:
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Manufacturer : Shure Incorporated
Test Iltem : Micro Bodypack Transmitter
Model No. : ADX1M
Serial No. 1185
Mode : Transmit at 2480MHz (Ch. 26), Mid Power, Antenna B
Test Specification : FCC-15.247, RSS-247 Peak Output Power
Date : February 8, 2018
Test Distance : 3 meters
Notes :
Peak
Meter CBL Ant Pre Total
Freq. Ant Reading Fac Fac Amp dBuV/m | EIRP Limit Margin
(MHz) Pol (dBuV) (dB) (dB) (dB) at 3m (dBm) (dBm) (dBm)
2480.00 H 66.0 2.7 32.2 0.0 100.9 5.9 36.0 -30.1
2480.00 V 62.9 2.7 32.2 0.0 97.8 2.8 36.0 -33.2

Peak Field Strength (dBuV/m) = Meter Reading (dBuV) + CBL Fac (dB) + Ant Fac (dB) + Pre Amp Gain (dB)

EIRPpeax (dBm) = Peak Field Strength (dBuV/m) + 20 log (distance) - 104.7 OR:

EIRPpeak (dBm) = Peak Field Strength (dBuV/m) - 95 for 3 meter test distance.

MARe €. LoneinorT|

Mark E. Longinotti

Checked By:
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ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV ROV ENT RUN 16
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER : SHURE
MODEL No. . ADXIM
185 SERIAL No.
MODE » TX LOW CHANNEL
SCANS/BAND  : |
NOTES :
9% TEST DATE : 24 Oct 2817 87:14:41 R, KING
ANT. POLARIZ. : HORTZONTAL
i)
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o
m?
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4
45
3
15
]
108
START = 30 FREQUENCY MHz STOP = |@0@
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ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV ROV ENT RUN 15
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER @ SHURE
MODEL No. . ADXIM
185 SERIAL No.
MODE + TX LOW CHANNEL
SCANS/BAND ;I
NOTES :
99 TEST DATE : 24 Oct 2817 87:12:39 R. KING
PNT. POLARIZ. : VERTICAL
i)
\E
]
a
o 60
|
()
3
4
45
39
15
]
108
START = 30 FREQUENCY MHz STOP = |@@@
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV RCV ENT RUN 5
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER @ shure
MODEL No. . ADXIM
185 SERIAL No.
MODE + TX LOW CHANNEL
SCANS/BAND ;I
NOTES
% TEST DATE : 21 Gct 2817 16:15:57 R. KING
ANT. POLARLZ. : HORTZONTAL
i)
\E
]
a
o 60
|
()
3
Y
45
39
15
]
START = 1060 FREQUENCY MHz STOP = 4500
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV ROV ENT RUN 6
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER @ shure
MODEL No. . ADXIM
185 SERIAL No.
MODE + TX LOW CHANNEL
SCANS/BAND ;I
NOTES :
99 TEST DATE 21 Oct 2817 16:17:38 R. KING
ANT. POLARIZ. : VERTICAL
i)
£
N
]
3
[24]
o 60
|
()
3
w
|
45
39
15
]
START = 1060 FREQUENCY MHz STOP = 4500
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAT 12/16/15 Downers Grave, I11. 68515 UNIV RCV ENI RN 5
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS Limit
MANUFACTURER : SHURE PEAK DETECTOR TRACE
MODEL No. : ADXIN
185 SERIAL No.
MODE : TX LOW CHANNEL
SCANS/BAND ;1
NOTES :
99 TEST DATE  : 21 Oct 2017 16:82:24 R. KING
ANT. POLARIZ. : HORTZONTAL
i)
£
2
@
o 60
|
]
5
4
45
39
15
/]
100808
START = 4500 FREQUENCY MHz STOP = 1800@
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Engineering Test Report No. 1703408-04

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV ROV ENT RUN 6
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS Limit
MNUFACTURER : SHURE PEA DETECTOR TRACE
MODEL No. . ADXIM
185 SERIAL No.
MODE 7K LOJ CHANEL
SN0 |
NIES
o | TESTOAE  : 21 0ct 2817 16:88:23 R. KNG
AT, POLARIZ. : VERTICAL
i)
\E
]
a
o 60
|
()
3
Y
45
39
15
]
1006808
START = 4560 FREQUENCY MHz STOP = 18008
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Douners Grove, Il1. 66915 NIV ROV ENI RN 19
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK  DETECTOR TRACE
120 MANUFACTURER : SHURE
NODEL No.  : ADXIN
SERIAL No.  :
NODE + TX LON CHANNEL
185 SCANS/BAND ;1
NOTES :
TESTDATE ;28 (ct 2817 15:49:45 R. KING
ANT. POLARTZ. : HORTZONTAL
9
£ 7
2
a
T
o6l
4
45
3
15
)
START = 18000 FREQUENCY MHz STOP = 25008
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'! Engineering Test Report No. 1703408-04

Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, I1. 66515 UNIV ROV ENI RN 28
SPEC / TEST  : PRELTMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
128 NANUFACTURER @ SHURE
NODEL No.  : ADXIN
SERIAL Mo, :
NODE * TX LON CHANNEL
185 SCANS/BAND ;1
NOTES :
TEST DATE 28 (ct 2817 15:54:38 R. KING
ANT. POLARIZ. : VERTICAL
%
£ B
3
a
L
o6l
4
4$
k!
15
a
START = 18000 FREGUENCY Mz STOP = 25008
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I! Engineering Test Report No. 1703408-04
Elite

Manufacturer : Shure Incorporated
Test Iltem : Micro Bodypack Transmitter
Model No. : ADX1M
Serial No. 1185
Mode : Transmit at 2405MHz, Mid Power, Antenna B
Test Specification : FCC-15.247, RSS-247 Peak Radiated Emissions in Restricted Bands
Date : October 20, 2017 through October, 24, 2017
Test Distance : 3 meters
Notes : Peak Detector with 1MHz Resolution Bandwidth
Peak Peak Peak
Meter CBL | Ant Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m | uV/m uV/m | Margin
MHz Pol (dBuV) | Ambient | (dB) | (dB) | (dB) at3m | at3m | at3m (dB)
4810.00 H 52.2 * 3.7 | 346 | -39.3 51.1 359.7 | 5000.0 | -22.9
4810.00 V 51.8 * 3.7 | 346 | -39.3 50.7 342.7 | 5000.0 | -23.3
12025.00 H 49.7 * 6.1 | 38.7 | -39.2 55.3 584.1 | 5000.0 | -18.6
12025.00 V 49.8 * 6.1 | 38.7 | -39.2 55.4 588.8 | 5000.0 | -18.6
19240.00 H 35.7 * 2.2 | 40.4 | -28.7 49.6 302.0 | 5000.0 | -24.4
19240.00 V 35.7 * 22 | 404 | -28.7 49.6 300.6 | 5000.0 | -24.4

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY Elc,HAJ?_D £ . Kawq

Richard E. King
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Engineering Test Report No. 1703408-04

Manufacturer : Shure Incorporated
Test Iltem : Micro Bodypack Transmitter
Model No. : ADX1M
Serial No. 1185
Mode : Transmit at 2405MHz, Mid Power, Antenna B
Test Specification : FCC-15.247, RSS-247 Average Radiated Emissions in Restricted Bands
Date : October 20, 2017 through October, 24, 2017
Test Distance : 3 meters
Notes : Average Detector with 1IMHz Resolution Bandwidth
Average | Average | Average
Meter CBL Ant Pre Total Total Limit

Freq. Ant Reading Fac Fac Amp | dBuV/m uV/m uV/m Margin

MHz Pol (dBuV) | Ambient (dB) (dB) (dB) at 3m at3m at3m (dB)
4810.00 H 37.1 * 3.7 34.6 -39.3 36.1 63.5 500.0 -17.9
4810.00 V 37.2 * 3.7 34.6 -39.3 36.2 64.3 500.0 -17.8
12025.00 H 34.2 * 6.1 38.7 -39.2 39.8 97.9 500.0 -14.2
12025.00 V 34.2 * 6.1 38.7 -39.2 39.9 98.6 500.0 -14.1
19240.00 H 21.2 * 2.2 40.4 -28.7 35.1 57.0 500.0 -18.9
19240.00 V 21.2 * 2.2 40.4 -28.7 35.1 56.8 500.0 -18.9
Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY Encvw?—b = . Kavq

Richard E. King
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I! Engineering Test Report No. 1703408-04
Elite

Manufacturer : Shure Incorporated

Test Iltem : Micro Bodypack Transmitter

Model No. : ADX1IM

Serial No. 1185

Mode : Transmit at 2405MHz, Mid Power, Antenna B

Test Specification : FCC-15.247, RSS-247 Peak Radiated Emissions not in Restricted Bands

Date : October 20, 2017 through October, 24, 2017

Test Distance : 3 meters

Notes : Peak Detector with 100kHz Resolution Bandwidth

Peak Peak Peak
Meter CBL | Ant Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m uV/m uV/m | Margin
MHz Pol | (dBuV) | Ambient | (dB) | (dB) | (dB) at 3m at3m at3m (dB)

2405.00 H 67.4 26 | 320 0.0 102.0 | 126219.1
2405.00 \Y 63.2 26 | 320 | 0.0 97.8 77826.1
7215.00 H 39.3 * 46 | 35.7 | -39.4 40.2 102.2 126219 | -41.8
7215.00 \Y/ 40.6 4.6 | 35.7 | -39.4 41.5 118.6 12621.9 | -40.5
9620.00 H 39.3 * 5.2 | 36.6 | -39.3 41.8 123.7 12621.9 | -40.2
9620.00 \Y/ 38.8 e 5.2 | 36.6 | -39.3 41.4 117.0 12621.9 | -40.7
14430.00 H 38.2 * 6.6 | 39.6 | -38.3 46.2 203.3 126219 | -35.9
14430.00 \Y/ 39.1 e 6.6 | 39.6 | -38.3 47.0 224.2 12621.9 | -35.0
16835.00 H 39.3 * 7.2 | 41.7 | -37.5 50.7 343.8 12621.9 | -31.3
16835.00 \ 39.1 & 7.2 | 41.7 | -37.5 50.5 336.3 126219 | -31.5
21645.00 H 245 * 2.2 | 40.6 | -28.9 38.4 83.4 12621.9 | -43.6
21645.00 \ 24.5 & 2.2 | 40.6 | -28.9 38.4 83.4 12621.9 | -43.6
24050.00 H 25.7 * 2.2 | 40.6 | -30.3 38.3 82.0 12621.9 | -43.7
24050.00 \% 25.7 & 2.2 | 40.6 | -30.3 38.3 82.0 12621.9 | -43.7

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY Elc,HAJ?_D 2. Kawq

Richard E. King
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I! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAT 12/16/15 Downers Grove, Ill. 68515 UNIV RCV ENI RN 13
128
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER @ SHURE
MODEL No. : ADXIM
165 SERTAL No.
MODE ¢ TX MID CHANNEL
SCANS/BAND  : 1
NOTES :
9 TEST DATE  : 24 Qct 2817 67:67:39 R. KING
ANT. POLARIZ, : HORTZONTAL
15
£
=
2
T 6
d
S
3
4H
30
15
8
188
START = 38 FREQUENCY MHz STOP = 1888
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I! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV ROV ENT RUN 14
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER @ SHURE
MODEL No. . ADXIM
185 SERIAL No.
MODE + TX MID CHANNEL
SCANS/BAND ;I
NOTES :
99 TEST DATE : 24 Oct 2817 87:89:47 R. KING
AT, POLARIZ. : VERTICAL
i)
\E
]
a
o 60
|
()
3
4
45
39
15
]
108
START = 30 FREQUENCY MHz STOP = |@@@
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV RCV ENT RN 1
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK  DETECTOR TRACE
MANUFACTURER @ shure
MODEL No. . ADXIM
185 SERIAL No.
MODE + TX 2445MH2
SCANS/BAND ;I
NOTES
% TEST OATE  : 21 (ct 2817 14:31:24 R, KING
PNT. POLARIZ. : HORIZONTAL
i)
\E
]
a
o 60
|
()
3
4
45
39
15
]
START = 1060 FREQUENCY MHz STOP = 4500
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV ROV ENT RUN 2
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER @ shure
MODEL No. . ADXIM
185 SERIAL No.
MODE + TX 2445MH2
SCANS/BAND ;I
NOTES :
% TEST OATE.  : 21 (ct 2817 14:4:63 R. KING
ONT. POLARIZ. : VERTICAL
i)
\E
]
a
o 60
|
()
3
Y
45
39 ik
15
]
START = 1060 FREQUENCY MHz STOP = 4500
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAT 12/16/15 Downers Grave, I11. 68515 UNIV RCV ENI RN 8
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS Limit
MANUFACTURER : SHURE PEAK DETECTOR TRACE
MODEL No. : ADXIN
185 SERIAL No.
MODE 2 TX MID CHANNEL
SCANS/BAND ;1
NOTES :
99 TEST DATE  : 23 Oct 2017 84:52:18 R. KING
ANT. POLARIZ. : HORTZONTAL
i)
N
2
@
o 60
|
]
5
4
45 all
39
15
/]
100808
START = 4500 FREQUENCY MHz STOP = 1800@
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, IIl. 68515 UNIV ROV ENT RUN 9
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS Limit
MNUFACTURER : SHURE PEA DETECTOR TRACE
MODEL No. . ADXIM
185 SERIAL No.
MODE + TX MID CHANNEL
SCANS/BAND ;I
NOTES :
99 TEST DATE : 23 Oct 2817 84:59:21 R. KING
ANT. POLARIZ. : VERTICAL
i)
N
]
a
o 60
|
()
3
Y
85 ik
39
15
]
1006808
START = 4560 FREQUENCY MHz STOP = 18008
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'! Engineering Test Report No. 1703408-04

Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Downers Grove, I1. 66515 UNIV ROV ENI RN 22
SPEC / TEST - PRELININARY RADIATED ENISSIONS PEAK DETECTOR TRACE
120 NANUFACTURER : SHURE
MODEL No. ~ : ADXIN
SR Mo,
NODE ¢ TXMID CHANNEL
185 SCANS/BAND ;1
NOTES :
TEST DATE 28 Oct 2817 16:83:45 R. KING
ANT. POLARIZ. : HORTZONTAL
%
£ B
3
]
T
o6l
4
4$
3
15
a
START = 18004 FREQUENCY Mz STOP = 25808
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'! Engineering Test Report No. 1703408-04

Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAl 12/16/15 Douners Grove, Il1. 66915 UNIV ROV ENI RN 21
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK  DETECTOR TRACE
120 MANUFACTURER : SHURE
NODEL No.  : ADXIN
SERIAL No.  :
NODE + TX MID CHANNEL
185 SCANS/BAND ;1
NOTES :
TESTDATE ;28 (ct 2817 15:59:34 R. KING
ANT. POLARTZ. : VERTICAL
9
£ 7
2
a
T
o6l
4
45
3
15
)
START = 18000 FREQUENCY MHz STOP = 25008
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l! Engineering Test Report No. 1703408-04
Elite

Manufacturer : Shure Incorporated

Test Iltem : Micro Bodypack Transmitter

Model No. : ADX1M

Serial No. 1185

Mode : Transmit at 2445MHz (Ch. 19), Mid Power, Antenna B

Test Specification : FCC-15.247, RSS-247 Peak Radiated Emissions in Restricted Bands

Date : October 20, 2017 through October, 24, 2017

Test Distance : 3 meters

Notes : Peak Detector with 1MHz Resolution Bandwidth

Peak Peak Peak
Meter CBL | Ant Pre Total Total Limit
Freq. Ant | Reading Fac Fac | Amp | dBuV/m | uV/m uV/m | Margin
MHz Pol (dBuV) | Ambient | (dB) | (dB) | (dB) at3m | at3m | at3m (dB)

4890.00 H 52.1 * 3.7 | 345 | -39.3 51.0 354.8 | 5000.0 | -23.0
4890.00 V 50.8 * 3.7 | 345 | -39.3 49.7 305.8 | 5000.0 | -24.3
7335.00 H 50.8 * 47 | 35.7 | -394 51.7 383.9 | 5000.0 | -22.3
7335.00 V 51.1 * 4.7 | 35.7 | -394 52.0 398.3 | 5000.0 | -22.0
12225.00 H 49.1 * 6.1 | 38.8 | -39.1 54.9 558.1 | 5000.0 | -19.0
12225.00 V 49.5 * 6.1 | 38.8 | -39.1 55.3 579.0 | 5000.0 | -18.7
19560.00 H 35.9 * 22 | 404 | -28.6 50.0 314.4 | 5000.0 | -24.0
19560.00 V 35.9 * 22 | 404 | -28.6 49.9 313.3 | 5000.0 | -24.1

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY Elc,HAJ?_D £ . Kawq

Richard E. King
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Engineering Test Report No. 1703408-04

Elite

Manufacturer
Test Item

Model No.

Serial No.

Mode

Test Specification
Date

Test Distance
Notes

: Shure Incorporated
: Micro Bodypack Transmitter
: ADX1M
1185

: Transmit at 2445MHz (Ch. 19), Mid Power, Antenna B

: FCC-15.247, RSS-247 Average Radiated Emissions in Restricted Bands
: October 20, 2017 through October, 24, 2017
: 3 meters
: Average Detector with 1IMHz Resolution Bandwidth

Average | Average | Average
Meter CBL Ant Pre Total Total Limit
Freq. Ant Reading Fac Fac Amp | dBuV/m uV/m uV/m Margin
MHz Pol (dBuV) | Ambient (dB) (dB) (dB) at 3m at3m at3m (dB)
4890.00 H 36.1 * 3.7 34.5 -39.3 35.0 56.1 500.0 -19.0
4890.00 V 36.1 * 3.7 34.5 -39.3 35.0 56.1 500.0 -19.0
7335.00 H 34.84 * 4.7 35.7 -39.4 35.8 61.5 500.0 -18.2
7335.00 Vv 35.0 * 4.7 35.7 -39.4 36.0 62.8 500.0 -18.0
12225.00 H 33.9 * 6.1 38.8 -39.1 39.7 96.3 500.0 -14.3
12225.00 \Y 33.9 * 6.1 38.8 -39.1 39.7 96.3 500.0 -14.3
19560.00 H 21.7 * 2.2 40.4 -28.6 35.7 61.1 500.0 -18.3
19560.00 V 21.7 * 2.2 40.4 -28.6 35.7 61.2 500.0 -18.2
Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp
Checked BY Encv\mz—b = . Kuwq

Richard E. King
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l! Engineering Test Report No. 1703408-04
Elite

Manufacturer : Shure Incorporated

Test Iltem : Micro Bodypack Transmitter

Model No. : ADX1M

Serial No. 1185

Mode : Transmit at 2445MHz (Ch. 19), Mid Power, Antenna B

Test Specification : FCC-15.247, RSS-247 Peak Radiated Emissions not in Restricted Bands

Date : October 20, 2017 through October, 24, 2017

Test Distance : 3 meters

Notes : Peak Detector with 100kHz Resolution Bandwidth

Peak Peak Peak
Meter CBL | Ant | Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m uV/m uV/m | Margin
MHz Pol | (dBuV) | Ambient | (dB) | (dB) | (dB) at 3m at3m at3m (dB)

2445.00 H 68.4 26 | 321 0.0 103.1 | 143413.8
2445.00 Vv 63.5 26 | 321 ] 0.0 98.2 81300.1
9780.00 H 38.3 * 5.2 | 36.9 | -39.3 41.2 114.9 14341.4 | -41.9
9780.00 \Y 39.3 * 5.2 | 36.9 | -39.3 42.2 129.0 14341.4 | -40.9
14670.00 H 39.9 * 6.7 | 39.6 | -38.2 48.0 251.1 14341.4 | -35.1
14670.00 \Y 38.2 * 6.7 | 39.6 | -38.2 46.3 206.0 14341.4 | -36.9
17115.00 H 39.6 * 7.3 | 416 | -37.6 50.8 348.3 14341.4 | -32.3
17115.00 \Y 38.0 * 7.3 | 416 | -37.6 49.2 288.7 14341.4 | -33.9
22005.00 H 25.0 * 22 | 406 | -29.4 38.3 82.2 14341.4 | -44.8
22005.00 \Y 25.0 * 2.2 | 40.6 | -29.4 38.4 82.7 14341.4 | -44.8
24450.00 H 27.1 * 22 | 406 | -30.4 39.6 95.1 14341.4 | -43.6
24450.00 V 27.1 * 2.2 | 40.6 | -30.4 39.6 95.0 14341.4 | -43.6

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked BY Elc,HAJ?_D £ . Kawq

Richard E. King
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I! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAL 11/25/13 Downers Grove, I1l. 68515 UNIV ROV ENI RN 13
128
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER @ SHURE, INC.
MODEL No. : ADXIM
185 SERIAL No.  : 185
MODE : Tx @ 2488MHz (Ch. 26), MID POUER
SCANS/BAND !
NOTES
99 TEST DATE @ 26 Mar 2818 14:26:28 M. LONGINOTTI
ANT. POLARIZ. : HORTZONTAL
I8
§
=
a
T 6@
D
S
Y
4H
K’}
15
8
108
START = 38 FREQUENCY MHz STOP = 1888
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I! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAt 11/25/13 Douners Grave, Ill. 68515 UNIV ROV ENI  RUN 14
128
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK | DETECTOR TRACE
MANUFACTURER @ SHURE, INC.
MODEL No.  : ADXIN
185 SERIAL No.  : 185
MODE : Tx @ 2488MHz (Ch. 26), MID POUER
SCANS/BAND !
NOTES :
99 TEST DATE @ 26 Mar 2818 14:29:43 M. LONGINOTTI
ANT. POLARIZ. : VERTICAL
I8
£
N
=
5
@
T 6@
_|
]
>
e}
3
4H
38
15
8
108
START = 38 FREQUENCY MHz STOP = 1888
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAt 11/25/13 Downers Grove, I11. 68515 UNIV ROV ENI  RUN 53
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER : SHURE, INC.
MODEL No. . ADXIM
185 SERIAL No. : 185
MODE : ZIGBEE Tx @ 2488Miz (Ch. 26), MID POUER
SCANS/BAND ;|
NOTES
99 TEST DATE  : 28 Mar 2018 10:54:46 M. LONGINDTTI
ANT. POLARIZ. : HORTZONTAL
15
£
N
>
5
@
o 60
|
]
S
]
a
45
30
15
/]
START = 1609 FREQUENCY MHz STOP = 4504
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Engineering Test Report No. 1703408-04

ELITE ELECTRONIC ENGINEERING Inc.
WAt 11/25/13 Downers Grove, I1l. 68515 UNIV ROV ENI  RUN 52
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK  DETECTOR TRACE
MANUFACTURER @ SHURE, INC.
MODEL No. : ADXTM
185 SERIAL No.  : 185
MODE : ZIGBEE Tx @ 2488Miz (Ch. 26), MID POUER
SCANS/BAND ;|
NOTES :
99 TEST DATE  : 28 Mar 2818 18:48:44 M. LONGINOTTI
ANT. POLARTZ. : VERTICAL
I8
£
N
>
5
@
T 68
|
]
>
]
a
45
i
15
8
START = 10800 FREQUENCY MHz STOP = 4508
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAt 11/25/13 Downers Grove, I11. 68515 UNIV ROV ENI  RUN 58
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER : SHURE, INC.
MODEL No. . ADXIM
185 SERIAL No. : 185
MODE : ZIGBEE Tx @ 2488Miz (Ch. 26), MID POUER
SCANS/BAND ;|
NOTES
99 TEST DATE  : 28 Mar 2018 10:28:86 M. LONGINOTTI
ANT. POLARIZ. : HORTZONTAL
15
£
N
>
5
@
o 60
|
]
S
]
a
45
15
/]
100088
START = 4500 FREQUENCY MHz STOP = 1800@
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'! Engineering Test Report No. 1703408-04
Elite

ELITE ELECTRONIC ENGINEERING Inc.
WAt 11/25/13 Downers Grove, I11. 68515 UNIV ROV ENI RN 51
120
SPEC / TEST  : PRELIMINARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER : SHURE, INC.
MODEL No. . ADXIM
185 SERIAL No. : 185
MODE : ZIGBEE Tx @ 2488Miz (Ch. 26), MID POUER
SCANS/BAND ;|
NOTES :
99 TEST DATE  : 28 Mar 2018 10:35:29 M. LONGINOTTI
ANT. POLARIZ. : UERTICAL
15
£
N
>
5
@
o 60
|
]
S
]
a
15
/]
100088
START = 4500 FREQUENCY MHz STOP = 1800@
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Elite

ELITE ELECTRONIC ENGINEERING Inc.
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ELITE ELECTRONIC ENGINEERING Inc.
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SPEC / TEST  : FCC PRELININARY RADIATED EMISSIONS PEAK DETECTOR TRACE
MANUFACTURER : SHURE, INC.
NODEL No.  : ADXIN
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Elite

Manufacturer : Shure Incorporated

Test Iltem : Micro Bodypack Transmitter

Model No. : ADX1M

Serial No. 1185

Mode : Transmit at 2480MHz (Ch. 26), Mid Power, Antenna B

Test Specification : FCC-15.247, RSS-247 Peak Radiated Emissions in Restricted Bands

Date : February 8, 2018 through March 29, 2018

Test Distance : 3 meters

Notes : Peak Detector with 1MHz Resolution Bandwidth

Peak Peak Peak
Meter CBL | Ant Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m | uV/m uV/m | Margin
MHz Pol (dBuV) | Ambient | (dB) | (dB) | (dB) at3m | at3m | at3m (dB)

4960.00 H 51.0 Ambient | 3.7 | 36.5 | -39.5 51.8 388.3 | 5000.0 | -22.2
4960.00 V 50.2 Ambient | 3.7 | 36.5 | -39.5 51.0 354.2 | 5000.0 | -23.0
7440.00 H 50.3 Ambient | 4.7 | 38.1 | -39.8 53.3 464.6 | 5000.0 | -20.6
7440.00 Vv 50.4 Ambient | 4.7 | 38.1 | -39.8 53.4 470.0 | 5000.0 | -20.5
12400.00 H 49.6 Ambient | 6.1 | 415 | -39.4 57.8 774.4 | 5000.0 | -16.2
12400.00 Vv 50.0 Ambient | 6.1 | 415 | -394 58.2 810.9 | 5000.0 | -15.8
19840.00 H 33.9 Ambient | 2.2 | 404 | -28.4 48.1 255.4 | 5000.0 | -25.8
19840.00 V 34.2 Ambient | 2.2 | 404 | -28.4 48.4 264.3 | 5000.0 | -25.5
22320.00 H 35.2 Ambient | 2.2 | 40.6 | -29.3 48.7 272.8 | 5000.0 | -25.3
22320.00 V 34.7 Ambient | 2.2 | 40.6 | -29.3 48.2 257.6 | 5000.0 | -25.8

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Mhe €. LoNGINGTT]

Mark E. Longinotti

Checked By:
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Elite

Manufacturer
Test Item

Model No.

Serial No.

Mode

Test Specification
Date

Test Distance
Notes

: Shure Incorporated
: Micro Bodypack Transmitter
: ADX1M
1185

: Transmit at 2480MHz (Ch. 26), Mid Power, Antenna B

: FCC-15.247, RSS-247 Average Radiated Emissions in Restricted Bands
: February 8, 2018 through March 29, 2018
: 3 meters
: Average Detector with 1IMHz Resolution Bandwidth

Average | Average | Average
Meter CBL Ant Pre Total Total Limit

Freq. Ant Reading Fac Fac Amp | dBuV/m uV/m uV/m Margin

MHz Pol (dBuV) | Ambient (dB) (dB) (dB) at 3m at3m at3m (dB)
4960.00 H 34.7 Ambient 3.7 36.5 0.0 35.5 59.5 500.0 -18.5
4960.00 V 34.8 Ambient 3.7 36.5 0.0 35.6 60.1 500.0 -18.4
7440.00 H 33.70 | Ambient 4.7 38.1 0.0 36.7 68.7 500.0 -17.2
7440.00 V 33.8 Ambient 4.7 38.1 0.0 36.8 69.5 500.0 -17.1
12400.00 H 34.5 Ambient 6.1 415 0.0 42.7 136.1 500.0 -11.3
12400.00 V 34.5 Ambient 6.1 41.5 0.0 42.7 136.1 500.0 -11.3
19840.00 H 20.0 Ambient 2.2 40.4 0.0 34.2 51.5 500.0 -19.7
19840.00 V 19.8 Ambient 2.2 40.4 0.0 34.0 50.4 500.0 -19.9
22320.00 H 20.8 Ambient 2.2 40.6 0.0 34.3 52.0 500.0 -19.7
22320.00 V 20.7 Ambient 2.2 40.6 0.0 34.2 51.4 500.0 -19.8

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Mhee €. LoNGINGTT]
Mark E. Longinotti

Checked By:
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Elite

Manufacturer : Shure Incorporated

Test Iltem : Micro Bodypack Transmitter

Model No. : ADX1M

Serial No. 1185

Mode : Transmit at 2480MHz (Ch. 26), Mid Power, Antenna B

Test Specification : FCC-15.247, RSS-247 Peak Radiated Emissions not in Restricted Bands

Date : February 8, 2018 through March 29, 2018

Test Distance : 3 meters

Notes : Peak Detector with 100kHz Resolution Bandwidth

Peak Peak Peak
Meter CBL | Ant | Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m uV/m uV/m | Margin
MHz Pol | (dBuV) | Ambient | (dB) | (dB) | (dB) at 3m at3m at3m (dB)

2480.00 H 61.1 27 | 322 0.0 96.0 62739.6
2480.00 V 58.0 27 1322 0.0 92.9 43907.8
9920.00 H 36.9 Ambient | 5.3 | 39.8 | -39.6 42.4 131.5 6274.0 | -33.6
9920.00 Vv 36.6 Ambient | 5.3 | 39.8 | -39.6 42.1 127.1 6274.0 | -33.9
14880.00 H 38.3 Ambient | 6.8 | 42.2 | -38.9 48.4 263.1 6274.0 | -275
14880.00 Vv 38.6 Ambient | 6.8 | 42.2 | -38.9 48.7 272.4 6274.0 | -27.2
17360.00 H 40.0 Ambient | 7.4 | 44.8 | -38.7 53.4 468.6 6274.0 | -225
17360.00 Vv 39.6 Ambient | 7.4 | 44.8 | -38.7 53.0 447.5 6274.0 | -22.9
24800.00 H 23.6 Ambient | 2.2 | 40.6 | -31.2 35.3 58.0 6274.0 | -40.7
24800.00 V 23.6 Ambient | 2.2 | 40.6 | -31.2 35.3 58.0 6274.0 | -40.7

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Mhee €. LoNGINGTT]
Mark E. Longinotti

Checked By:
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(Multiview | Receiver [ « || Spectrum [+ | B
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Traput 140 PS8 n Masteh o
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20 dam
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H1 =15, 150 gBay
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A0 cEm

-£0 c@m

CF 7.4 GHz 1001 prs ' 1.5 MHz/ Span 17,0 MHz
' Muasuring...  BURALEE WO SrE

k

Date: 23 MOV AT 1640012

FCC 15.247 Low Frequency Band Edge Compliance

MANUFACTURER . Shure Incorporated

MODEL NUMBER . ADX1M

SERIAL NUMBER . 186

TEST MODE . Transmit at 2405MHz (Ch. 11), Mid Power

NOTES . The trace represents the highest power measured inside the band with a 100kHz

: bandwidth. The red lines represents the 20dB down level from the peak in a
: 100kHz bandwidth and the low frequency band edge.

TEST DATE : November 3, 2017

EQUIPMENT USED  : RBGO, T2DG, T1E5
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Elite

Manufacturer
Test Item

Model No.

Serial No.

Mode

Test Specification
Date

Test Distance
Notes

: Shure Incorporated

: Micro Bodypack Transmitter
: ADX1M
1185

: Transmit at 2480MHz (Ch. 26), Mid Power, Antenna A
: FCC-15.247, RSS-247 Peak Radiated Emissions at High Band Edge

: February 8, 2018

: 3 meters
: Peak Detector with 1MHz Resolution Bandwidth

Peak Peak Peak
Meter CBL | Ant Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m | uV/m uV/m | Margin
MHz Pol (dBuV) | Ambient | (dB) | (dB) | (dB) at3m | at3m | at3m (dB)
2483.50 H 28.1 35 | 322 0.0 63.8 1549.1 | 5000.0 | -10.2
2483.50 V 30.6 35 | 32.2 0.0 66.3 2065.8 | 5000.0 | -7.7

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked By:

MARe €. LoneinorT|

Mark E. Longinotti
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Manufacturer : Shure Incorporated
Test Iltem : Micro Bodypack Transmitter
Model No. : ADX1M
Serial No. 1185
Mode : Transmit at 2480MHz (Ch. 26), Mid Power Antenna A
Test Specification : FCC-15.247, RSS-247 Average Radiated Emissions at High Band Edge
Date : February 8, 2018
Test Distance : 3 meters
Notes : Average Detector with 1IMHz Resolution Bandwidth
Average | Average | Average
Meter CBL Ant Duty Total Total Limit

Freq. Ant Reading Fac Fac Cycle | dBuV/m uV/m uV/m Margin

MHz Pol (dBuV) | Ambient (dB) (dB) (dB) at 3m at3m at3m (dB)
2483.50 H 15.3 3.5 32.2 -38.3 12.7 4.3 500.0 -41.3
2483.50 Vv 18.4 3.5 32.2 -38.3 15.8 6.2 500.0 -38.2

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Duty Cycle

Checked By:

MARK E. Longi NQTT|

Mark E. Longinotti
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Elite

Manufacturer
Test Iltem

Model No.

Serial No.

Mode

Test Specification
Date

Test Distance
Notes

: Shure Incorporated

: Micro Bodypack Transmitter
: ADX1IM
185

: Transmit at 2480MHz (Ch. 26), Mid Power, Antenna B
: FCC-15.247, RSS-247 Peak Radiated Emissions at High Band Edge

: February 8, 2018

. 3 meters
: Peak Detector with 1IMHz Resolution Bandwidth

Peak Peak Peak
Meter CBL | Ant Pre Total Total Limit
Freq. Ant | Reading Fac | Fac | Amp | dBuV/m | uV/m uV/m | Margin
MHz Pol (dBuV) | Ambient | (dB) | (dB) | (dB) at3m | at3m | at3m (dB)
2483.50 H 34.8 2.7 | 32.2 0.0 69.7 3041.2 | 5000.0 | -4.3
2483.50 Vv 31.8 2.7 | 322 0.0 66.7 2153.0 | 5000.0 | -7.3

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Pre Amp

Checked By:

Mhee €. LoNGINGTT]

Mark E. Longinotti
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Manufacturer : Shure Incorporated
Test Iltem : Micro Bodypack Transmitter
Model No. : ADX1M
Serial No. 1185
Mode : Transmit at 2480MHz (Ch. 26), Mid Power Antenna B
Test Specification : FCC-15.247, RSS-247 Average Radiated Emissions at High Band Edge
Date : February 8, 2018
Test Distance : 3 meters
Notes : Average Detector with 1IMHz Resolution Bandwidth
Average | Average | Average
Meter CBL Ant Duty Total Total Limit

Freq. Ant Reading Fac Fac Cycle | dBuV/m uV/m uV/m Margin

MHz Pol (dBuV) | Ambient (dB) (dB) (dB) at 3m at3m at3m (dB)
2483.50 H 21.7 2.7 32.2 -38.3 18.3 8.2 500.0 -35.7
2483.50 Vv 19.6 2.7 32.2 -38.3 16.2 6.4 500.0 -37.8

Total (dBuV/m) = Meter Reading + CBL FAC + Ant Fac + Duty Cycle

Checked By:

MARK E. Longi NQTT|

Mark E. Longinotti
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Multiview H-ZI Receiver i ] Spectrum % ] -' J
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Date: 23 MOV AT 164252

FCC 15.247 Power Spectral Density

MANUFACTURER . Shure Incorporated

MODEL NUMBER : ADX1M

SERIAL NUMBER : 186

TEST MODE . Transmit at 2405MHz (Ch. 11), Mid Power, Antenna A
NOTES : Peak Power Spectral Density = -1.19 dBm in a 3kHz RBW
TEST DATE . November 3, 2017

EQUIPMENT USED : RBGO, T2DG, T1ES5
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Elite
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Date” 23 MOV G017 1644 45

FECREEE X

MEasuring. .

FCC 15.247 Power Spectral Density

MANUFACTURER
MODEL NUMBER
SERIAL NUMBER
TEST MODE
NOTES

TEST DATE
EQUIPMENT USED

. Shure Incorporated

: ADX1M

: 186

. Transmit at 2445MHz (Ch. 19), Mid Power, Antenna A

: Peak Power Spectral Density = -0.92 dBm in a 3kHz RBW
: November 3, 2017

. RBGO, T2DG, T1E5

16:44:40
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Elite

Multiview H-I Receiver i ] Spectrum g ] g J
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Date” 13 FES 2018 00230

FCC 15.247 Power Spectral Density

MANUFACTURER . Shure Incorporated

MODEL NUMBER : ADX1M

SERIAL NUMBER : 186

TEST MODE . Transmit at 2480MHz (Ch. 26), Mid Power, Antenna A
NOTES : Peak Power Spectral Density = -8.35 dBm in a 3kHz RBW
TEST DATE : November 1, 2017

EQUIPMENT USED : RBGO, T2DG, T1ES5
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