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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: CARD ACCESS INC.
11778 SOUTH ELECTION RD. #260
DRAPER, UT 84020, USA

EUT DESCRIPTION: BT, BLE and 802.11 a/b/g/n RADIO MODULE
MODEL: CONAPPWM
SERIAL NUMBER: 427258, 427299, 427300
DATE TESTED: MARCH 1 — AUGUST 31, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revision section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For
UL Verification Services Inc. By: Prepared By:

CHARLES VERGONIO

CONSUMER TECHNOLOGY DIVISION
WIiSE ENGINEER

UL VERIFICATION SERVICES INC

OREN STOELTING

CONSUMER TECHNOLOGY DIVISION
WiSE LAB EMC TECHNICIAN

UL VERIFICATION SERVICES INC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
X] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.

Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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IC ID: 3681C-CONAPPWM

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36dB
Radiated Disturbance, 1000 to 18000 MHz 4.32dB
Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Radiated Disturbance,26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a BT, BLE and 802.11 a/b/g/n RADIO MODULE.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 3.50 2.24
2402 - 2480 Enhanced 8PSK 5.65 3.67

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode of showing compliance. For average power
data, please refer to section 8.7.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PIFA antenna, with a maximum gain of -0.5dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Below 1GHz Radiated emission and power line conducted emission were performed with the
EUT set to transmit on the channel with higher output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, Z it was

determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter TRIAD WSU120-0700 N/A N/A
Laptop Lenovo T430 PB-05HPL N/A
Laptop AC Adapter Lenovo ADLX90NLT2A 11S45N0707Z1ZL7436RDM2 N/A
/O CABLES
1/0 Cable List
Cable |Port # of identical [Connector |Cable Type [Cable Remarks
No ports Type Length (m)
1 AC/DC 1 US115V/12V [Unshielded |1
2 AC 1 US115v Unshielded |1
3 DC 1 20Vdc Unshielded |1.5 Ferrite on Laptop end
4 Com 1 USB/Serial [Unshielded |1.5
TEST SETUP

EUT was set via software to enable transmit Bluetooth communications.
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SETUP DIAGRAM FOR TESTS

Laptop

3

AC Adapter

AC Adapter

AC MAIN

Note: For radiated testing, the unit was test stand alone with AC adapter
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List
Description Manufacturer Model T Number [Cal Due
Amplifier, 1-18GHz Miteq AFS42-00101800-25-5-42 493 03/09/17
Amplifier, 1-18GHz Miteq AF542-00101800-25-5-42 (1165 07/20/16
Amplifier, 1-8GHz, 35 dB Miteq AMF-4D-01000800-30-29P| 1156 03/09/17
Amplifier, 1-8GHz, 35 dB Miteq AMF-4D-01000800-30-29P| 1172 07/20/16
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences [JB1 130 09/01/16
Antenna, Horn, 18GHz ETS Lindgren 3117 345 02/22/17
Antenna, Horn, 18GHz ETS Lindgren 3117 346 02/22/17
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 447 05/12/16
ESR7 EMI Test Receiver 7GHz Rohde & Schwarz|ESR 1436 12/19/16
High Pass Filter 3GHz Micro-Tronics HPS17543 485 03/09/17
High Pass Filter 3GHz Micro-Tronics HPS17543 486 07/20/16
High Pass Filter 6GHz Micro-Tronics HPS17542 483 03/09/17
High Pass Filter 6GHz Micro-Tronics HPS17542 484 07/20/16
LISN, 30 MHz FCC FCC-LISN-50/250-25-2 1310 09/16/17
Low Pass Filter 5GHz Micro-Tronics LPS17541 482 03/09/17
Low Pass Filter 5GHz Micro-Tronics LPS17541 481 07/20/16
Peak / Average Power Sensor Keysight N1921A 750 09/17/16
Peak Power Meter Agilent / HP N1911A 1268 07/06/17
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 88 04/07/16
RF Preamplifier, 1GHz - 26.5GHz HP 84498 404 06/29/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 99 06/10/16
Spectrum Analyzer, PXA, 3 Hz to 44 GHzZ Keysight N9030A PRE0126777 |12/21/16
Spectrum Analyzer, PXA, 3 Hz to 44 GHZ|Keysight N9030A 907 01/06/17
Spectrum Analyzer, PXA, 3 Hz to 44 GHz Keysight N9030A 1210 01/07/17

Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 4.2, Feb 2, 2015
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7. SUMMARY TABLE

FCC Part RSS — . Test Test
Section Section(s) VS eI el Condition Result
2.1049 RSS-GEN 6.6 | Occupied Bandwidth (99%) N/A Pass
2.1051, Band Edge / Conducted

15.247 (d) RSS-2475.5 Spurious Emission -20dBc Pass
15.247 RSS-247

(b)(1) 542 TX conducted output power <21dBm Pass
15.247 RSS-247 Hopping frequency
@@ 5.1.2 separation > 25KHz Conducted Pass
More than 15
15.247 RSS-247 . non-
(@)(1)(Gii) 514 Number of Hopping Channels overlapping Pass
channels
15.247 RSS-247 .
(a)(1)i) 514 Avg Time of Occupancy < 0.4sec Pass
15.207 (a) | RSS-GEN 8.8 | AC Power Line conducted Section 10 Pass
emissions Radiated
15.205, RSS-GEN . . _
15.209 8.9/7 Radiated Spurious Emission < 54dBuV/m Pass

Page 12 of 69

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l

FAX:

(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

8. ANTENNA PORT TEST RESULTS
8.1. ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

RESULTS
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period |[Duty Cycle Duty Duty Cycle 1/T
B X Cycle Correction Factor | Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
GFSK 2.902 3.745 0.775 77.49% 1.11 0.345
8PSK 291 3.745 0.777 77.70% 1.10 0.344
DUTY CYCLE PLOTS
GFSK 8PSK
% Agilent 03:15:48 Mar 1, 2016 L Freqg/Channel 3% Agilent 89:37:83 Mar 1, 2016 L Measure
APv4.2(020216),43575, Conducted B s Mkr3 3745 ms APv4.2(820216),43575, Conducted B a Mk 3.745 mg
Ref 10 dBm #Atten 20 dB -47.402 dB 2551"@?@%5%3‘1 Ref 10 dBnm +Atten 20 dB -46.366 dB Meas Off
#Peak o S . z #Peak Py ]
Log R 1 Log R
16 Start Freq 18
B/ 2.44100008 62| | [dB/ Channel Power
Offst Offst
16.7 5 stopFreq| | 127 L
(] > i
a 2.asioone0 oz | | Occupied BH
CF Step
3.00000000 MHz ACP)
wPAvg [Auto Man vy
Center 2.441 000 GHz Span B Hz Center 2.441 8600 GHz Span @ Hz . .
Res BH § MHz WEH 50 MHe__ Sweop 6.267 ms (1861 pis? |[ Freq OffEﬁg Res BH & MHz WJBH 56 MMz Sweep 8.267 mo (1001 prsy || M CF?{,(JZ;
Marker  Trace Type W Axis Amplitude ) Marker  Trace Type ¥ Axic fAnplitude
1R 1) Time 2,364 ms 2,97 dBm 1R 1y Time 2.968 ms 2.59 dBm
1, 1) T 2,942 B8.12 db i 1 1y Ti 2,91 1.66 dB
3; 1) T::E 2.364 xi 2,97 dBm 0 Slgnal Tra[c]:fl; Sa 1y T::z 2.968 :z 2.59 dBm Powerc%tnal_s
3a 1) Time 3.745 ms -47.48 dB n Akl Ja 1y Time 3.745 me -46.37 dB
More
1of2
|
NOTE: --
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8.2. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to =
1% of the 20 dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
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8.2.1. GFSK 20 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE LOW CHANNEL
¥ Agilent 89:25:34 Mar 1, 2016 L Measure
APv4.2(820216),43575, Conducted B a Mirl 1.835 MHzZ|
Ref 18 dBm Atten 18 dB 8.232 dB Meas Off|
#Peak |
Log |
ig/ Channel Power
Channel Frequency 20 dB Bandwidth Difst 1 i
1 % 5 .
(MHZ) (MHZ) . Occupied BH
-175
Low 2402 1.035 i .
. #PAvg
Middle 2441 1.035 20
N vl 2 Multi Carrier
High 2480 1.035 83 9 Powar
AR
£ Power Stat
250k CCDF
Swp
Center 2,402 000 GHz Span 3 Wz 1"‘0’{2
#Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1001 pts)
|
MID CHANNEL HIGH CHANNEL
#  Agilent 09:15:58 Mar 1, 2016 L Measure ¥ Agilent 89:31:33 Mar 1, 2016 L Measure
APw4.20020216),43575, Conducted B a Mkrl  1.035 MHz| APv4.2(820216),43575, Conducted B a Mirl 1.835 MHzZ|
Ref 1@ dBm Atten 18 dB #.661 dB Meas Off Ref 18 dBm Atten 18 dB 8.223 dB Meas Off
#Peak #Peak |
Log Log |
Lo Channel Power Lo Channel Power
dB/ dB/
Offst 4 1 Offst 1R 1
18.7 L N 18.6 & o
dB Occupied BW dB Occupied BH
) ul}
aé?.fl gé? 4
1 m
WPhivs ACP “PRug ACP
28 28
vl 82 Multi Carrier| | |41 $2 Multi Carrier
SN Power| | |53 FSb— Power,
AA AR
?ggék Power Stat f;;)@k Power Stat
CCDF CCDF
Swp Swp
Center 2,441 888 CHz Span 3 Mz 1"‘;{3 Center 2,480 000 GHz Span 3 Wz 1"‘0’{2
#Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1001 pts) #Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1001 pts)
| |
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8.2.2. GFSK 99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

¥ Agilent 09:26:83 Mar 1, 2016

L Measure

Ch Freq
Occupied Bandwidth

2.482 GHz

Averages: 20 I

]
Trig Free Meas Off

| Channel Power

[ H APv4.2(820216),43575, Conducted B
Channel Frequency 99% Bandwidth Rot 1o
#3amp I ji
(MHZ) (MHZ) Lo I Occupied BH
Low 2402 0.911 dB/
- 0ffst I ACP
Middle 2441 0.867 108 ATl I
. | it I AR b Bt it Multi Carrier|
High 2480 0.878 Center 2.402 080 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BN 7 Pur  99.00 % CCOF
910.6151 kHz % b -20.00 &
Transmit Freq Error  52.517 kHz Po{g
% dB Bandwidth 968.544 kHz* v
|
MID CHANNEL HIGH CHANNEL
s Agilent 89:16:26 Mar 1, 2016 L Measure ¥ Agilent 09:32:01 Mar 1, 2016 L Measure
| | ]
Ch Freq 2.441 GHz Trig Fres Meas Off Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power | Channel Power
APw4.20020216),43575, Conducted B APv4.2(820216),43575, Conducted B
Ref 1@ dBm #Atten 20 dB Ref 18 dBm #Atten 20 dB
#5amp Occupied BW| | |*Samp Occupied BH
Log Log
1a > < 16 B Pe
dB/ dB/
Offst ] ACP) | ostst ACP
18.7 18.6 [
48 - - dB e - -
i R AR AR il Multi Carrier Nk L o il il Multi Carrier
Center 2.441 000 GHz Span 5 MHz Power| | |cenier 2450 BE0 GHz Span 5 MHz Power
#Res BH 30 kHz #BH 91 kHz #Sweep 108 ms (1801 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  93.00 7 CCDF| Occupied Bandwidth Occ BH 7 Pur  99.00 % CCDF|
866.6019 kHz x dB -20.00 dB 878.1300 kHz % b -20.00 &
Transmit Freq Error  18.701 kHz 1Hofr3 Transmit Freq Error  28.669 kHz Po{g
% dB Bandwidth 914.526 kHz* v % dB Bandwidth 918.366 kHz* v
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016

IC ID: 3681C-CONAPPWM

8.2.3. 8PSK 20 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE LOW CHANNEL
¥ Agilent 09:40:12 Mar 1, 2016 L Measure
APv4.2(820216),43575, Conducted B a Mirl 1.874 MHzZ|
Ref 18 dBm Atten 18 dB -8.741 dB Meas Off|
#Peak |
Log | |
ig/ Channel Power
Channel Frequency 20 dB Bandwidth Difst &
N <@
dB i
(MHZ) (MHZ) . Occupied BH
-20.1
Low 2402 1.074 i .
. #PAvg
Middle 2441 1.149 26
N vl 2 Multi Carrier
High 2480 1.173 83 9 Powar
AR
f;;)@k Power Stat
CCDF
Swp
Center 2,402 000 GHz Span 3 Wz 1"‘0’{2
#Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1001 pts)
|
MID CHANNEL HIGH CHANNEL
# Agilent 09:37:22 Mar 1, 2016 L Measure ¥ Agilent 09:43:51 Mar 1, 2016 L Measure
APw4.20020216),43575, Conducted B a Mkrl 1.149 MHz| APv4.2(820216),43575, Conducted B a Ml 1.173 MHZ|
Ref 1@ dBm Atten 18 dB 2.547 dB Meas Off Ref 18 dBm Atten 18 dB -1.441 dB Meas Off
#Peak #Peak |
Log Log | |
Lo Channel Power Lo Channel Power
dB/ dB/
Offst 1 Offst
0.7 Lk ¢ 106 L
dB [ Occupied BW dB Occupied BH
) ul}
aéS.S gég.g
1 m
WPhivs ACP “PRug ACP
28 g 28
vl 82 Multi Carrier| | |41 $2 Multi Carrier
53 F | | Power 53 F Power
AA AR
?ggék Power Stat f;;)@k Power Stat
CCDF CCDF
Swp Swp
Center 2,441 888 CHz Span 3 Mz 1"‘;{3 Center 2,480 000 GHz Span 3 Wz 1"‘0’{2
#Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1001 pts) #Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1001 pts)
| |
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

8.2.4. 8PSK 99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

¥ Agilent 09:40:41 Mar 1, 2016 L

Measure

Ch Freq
Occupied Bandwidth

2.482 GHz

]
Trig Free Meas Off

Averages: 20 I

| Channel Power

[ H APv4.2(820216),43575, Conducted B
Channel Frequency 99% Bandwidth Rot 1o
#3amp I ji
(MHZ) (MHZ) Lo iy I Occupied BH
18
Low 2402 1.046 dB/
- Offat i ACP
Middle 2441 1.048 G T T AU 7 L s AR AT
X stk %74774»7777477”7—7{» S| Muiticarrier
High 2480 1.045 Center 2.402 080 GHz Span 5 HHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BN 7 Pur  99.00 % CCOF
1.0460 MHz X dB -20.00 dB
Transmit Freq Error  55.818 kHz Po{g
% dB Bandwidth 1.866 MHz* v
|
MID CHANNEL HIGH CHANNEL
% Agilent 89:37:50 Mar 1, 2016 L Measure ¥ Agilent 09:44:19 Mar 1, 2016 L Measure
| | ]
Ch Freq 2.441 GHz Trig Fres Meas Off Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power | Channel Power
APw4.20020216),43575, Conducted B APv4.2(820216),43575, Conducted B
Ref 1@ dBm #Atten 20 dB Ref 18 dBm #Atten 20 dB
#5amp Occupied BW| | |*Samp Occupied BH
Log & Log &
18 18
dB/ dB/
Offst ACP | osrse [T | L (I I ACP
18.7 1y i Jld M i 18.6 ubMIILa 1T |1 VL P
I3 I PN L AT f = T TP T
IR Sl } Y + | i Multi Carrier e e e PR Mo carrier
Center 2.441 G008 GHz Span 5 MHz Power| | |cenier 2.460 600 GHz Span 5 MHz Power
#Res BH 30 kHz #BH 91 kHz #Sweep 108 ms (1801 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  93.00 7 CCDF| Occupied Bandwidth Occ BH 7 Pur  99.00 % CCDF|
1.0484 MHz x dB -20.90 dB 1.9454 MHz X dB -20.00 dB
Transmit Freq Error  48.916 kHz 1Hofr3 Transmit Freq Error 48,717 kHz Po{g
% dB Bandwidth 1.869 MHz* v % dB Bandwidth 1.674 MHz¥ v
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

8.3. HOPPING FREQUENCY SEPARATION
LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1(1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300
kHz and the VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

s Agilent 20:37:25 Mar 21, 2016 L Measure

APw4.3(A316162,43575, Cond A a Mkrl 1.808 MHz

Ref 18 dBm Atten 18 dB -0.18 48 Meas Off

#Peak = I

Log

14 B

ey Channel Power

Dffst

18.8

dB Occupied BH

WPhivg ‘ ACP

Ml 52 Multi Carrier

53 FC Power
AR

£ct)- Power Stat

Tun CCDF

Swp

Center 2.441 508 Cllz Soan § Milz | 1’"‘0’{3

#Res BH 300 kHz #YBH 416 kHz Sweep 1 ms (1001 pts)

NOTE: Hopping Frequency Separation is 1 MHz
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

8.4. NUMBER OF HOPPING CHANNELS
LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1(4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to
cover the entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to a maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

8.4.1. NUMBER OF HOPPING CHANNELS PLOTS

Number of Hopping Channels (100 MHz Span)

Number of Hopping Channels (30 MHz Span, 1* Segment)

#  Agilent 20:34:53 Mar 21, 2016 L Measure % Agilent 20:22:55 Mar 21, 2016 L Measure
APv4.3(031616),43575, Cond A APv4.3(831616),43575, Cond A
Ref 1@ dBm Atten 18 dB Meas Off Ref 18 dBm Atten 18 dB Meas Off
#Peak | #Peak | |
Log | Log ]
18 18 |
ey Channel Power Y ] Channel Power
Offst Offst
18.8 18.%
dB Occupied BH dB Occupied BH
) uf}
-18.3 -4.4
dBm dBm

ACP ACP
LoAy #PRvg
ML 52 Multi Carrier ML 52 Multi Carrier
33 FC Power 83 FC Power

AA AR

£ch): Power Stat £ Power Stat
FTun CCDF FTun CCDF

Swp Swp
Start 2.396 06 GHz Stop 2.499 49 Gz 1"‘;{3 Center 2,415 60 GHz Span 30 MHz 1”‘;{‘;
#Res BH 1 MHz #BH 1 MHz Sweep 20 ms (1081 pts) #Res BH 300 kHz #UBH 380 kHz Sweep 20 ms (1001 pts)

]

Number of Hopping Channels (30 MHz Span, 2™ Segment) Number of Hopping Channels (30 MHz Span, 3™ Segment)
3% Agilent 20:28:14 Mar 21, 2816 L Measure 3% Agilent 28:33:21 Mar 21, 2616 L Measure
APw4.3(8316163,43575, Cond A APw4.3(8316163,43575, Cond A
Ref 18 dBm Atten 18 dB Meas Off Ref 18 dBm Atten 18 dB Meas Off
#Peak ] #Peak ]

Log ] Log |
18 | 18 |
dB/ Channel Power dB/ Channel Power
Offst Offst
160.8 160.8
dB Occupied BH dB Occupied BH
uf} uf}
-4.2 -4.2
dBm dBm

ACP ACP
#PPvg #PRvg
ML 52 Multi Carrier ML 52 Multi Carrier
53 FC Power 53 FC Power

AR AR
£(fx Power Stat £(fx Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 2.445 60 GHz Span 30 MHz 1”‘;{‘3 Center 2.475 60 GHz Span 30 Mz 1”‘;{‘;
#Res BH 308 kHz #UBH 380 kHz Sweep 20 ms (1001 pts) #Res BH 308 kHz #BH 308 kHz Sweep 28 ms (1881 pts)
] ]

NOTE: 79 Channels observed.
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

AVERAGE TIME OF OCCUPANCY
LIMI

FCC 815.247 (a) (1) (iii)
IC RSS-247 5.1(4)
The average time of occupancy on any channel shall not be greater than 0.4 seconds within a

period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
AVERAGE TIME OF OCCUPANCY

AL NPuurIT;k()eiriﬁf ALEYI LS Limit Margin

DH Packet | Width of Occupancy g

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.399 30 0.1197 0.4 -0.2803
DH3 1.656 20 0.3312 0.4 -0.0688
DH5 2.908 10 0.2908 0.4 -0.1092
AU NPuurIch,Ziriﬁf AT UG Limit Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode

DH1 0.399 7.5 0.02993 0.4 -0.3701
DH3 1.656 5 0.08280 0.4 -0.3172
DH5 2.908 2.5 0.07270 0.4 -0.3273

NOTE: --

Page 22 of 69

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016

IC ID: 3681C-CONAPPWM

Pulse Width and Number of Pulses in 3.16 Seconds Period Plots

DH1 - PULSE WIDTH

DH1 - NUMBER OF PULSES

% Agilent 21:06:41 Mar 21, 2616 L Measure 4% Agilent 21:07:89 Mar 21, 2016 L Measure
APw4.3(8316163,43575, Cond A a Mkrl 399 ps APw4.3(831616),43575, Cond A
Ref 18 dBm Atten 18 dB -13.52 dB Meas Off Ref 18 dBm Atten 16 dB Meas Off
#Peak #Peak
Log | Log , I
Lo Channel Power 10 | ‘ Channel Power
B/ perytel e a8/ |
Offst = i w Offst
18.8 10.3 i
dB Occupied BH dB Occupied BH
o}
=33 [ I I
dBm
ACP 1 L = ACP
#PAvg #PRvg
HL 52 Multi Carrier| | |¥1 32 Multi Carrier
5340 Power| | |53 FS Power
AA AR
ﬁ?ﬂ W Power Stat f%)n ” Power Stat|
CCDF CCDF
T | L | I
[ hordl [ hordl
Center 2.441 600 GHz Span 0 Az 1”‘;{‘; Center 2.441 606 GHz Span © Hz 1"‘0’{‘3
Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (1001 pts) Res BH 1 MHz #BH 1 MHz Sweep 3.04 5 (1001 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologies |
DH3 - PULSE WIDTH DH3 NUMBER OF PULSES
Agilent 21:03:41 Mar 21, 2016 L Measure T pr e P R G et e e e =l
APv4.3(831616),43575, Cond A a Mkrl 1656 ms Eanturmg 2481000000 CHE ] e AOTPORNS gy fredueney
Ref 10 dBm Atten 16 dB 15.84 dB Meas Off| IFGainow  Atten: 10dB
"Peak Ref Offset 10.8 dB AutaTune
Lng | [ggaisiv_ Ref 10.00 dBm
ég/ Channel Power Center Freq
st 2.441000000 GHz|
18.8
48 Occupied BH StartFreq
2441000000 GHz|
ACP Stop Freq
#PAvg 1k s 2441000000 GHz,
g% SS Multi Carrier ’ | o SEStep
Power ! : “ e
AR bl A o g 1 I ) J,l M I:.,:, A L r\. | = "
£01
FTun Power Stat FreqOffset
CCDF 0Hz
I
Center 2.441 600 GHz Span 0 Az 1”‘;{‘; Ul S — -
enter z n z
Res BH 1 MHz $WBH 1 MHz Sweep 2 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
Copyright 2000-2010 Agilent Technologies | = I smatus,
DHS5 - PULSE WIDTH DHS5 - NUMBER OF PULSES
Agilent 26:35:06 Mar 21, 2016 L Heasure T e e AL o e
APu4.3(8316161,43575, Cond A aMkrl  2.988 ms enter Fraq 2441000000 GFz N, cnn #ava Tipe: RS o= Freauency
Ref 18 dBm Atten 18 dB -57.06 dB Meas Off IFGuincLaw Atten: 10 6B oerle
#Peak Auto Tune|
Ref Offset 10.8 dB
Log | 19 gBaiv Ref 10.00 dBm
ég/ 1R Channel Power Center Freq|
Uffst ¥ 2.441000000 GHz|
18.8
48 Occupied BH StartFreq
2.441000000 GHz|
ACP Stop Freq|
#PAvg 2441000000 GHz|
g% SS Multi Carrier ‘ o SESten
Power| L 1 . A X 2
AR L a1y "\.JI"\“-.‘.AI‘,.“L‘ ‘-_,,I"“."‘,‘,J“ J \.’l Bt M s e Man|
ﬁ?ﬂ W Power Stat Freq Offset
F 0 Hz|
|
—
Center 2.441 600 GHz Span 0 Az 1”‘;{‘; JN e — S
enter 2. rl rl
Res BW 1 MHz HUBH 1 MHz Sweep 4 ms {1061 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 31605(1001 pts)
Copyright 2000-2010 Agilent Technologies | sal Iglsmans
NOTE: --
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

8.6. OUTPUT POWER
LIMIT

§15.247 (b) (1)
RSS-247 5.4(1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer the analyzer bandwidth
is set to a value greater than the 20 dB bandwidth of the EUT.

RESULTS
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016

IC ID: 3681C-CONAPPWM

8.6.1. GFSK OUTPUT POWER PLOTS AND TABLE

#: Agilent 10:04:33 Mar 1, 2016 R T |Freg/Channel
AFv4.2(020216) 43575, Conducted B Mkr1 2.402 04 GHz Certer F
erter Freq
Rei 20 dBm #Atten 20 dB 2.92 dBm
APeak 2.40200000 GHz
Log
10 z Staif Freq
Frequency Output Limit | Margin || [ 239700000 Gtz
Channel e
(MHz) Power (dBm) | (dBm) | (dB) e Stap Freq
2.40700000 GHz
Low 2402 2.92 21 -18.08
N CF Step
Middle 2441 3.34 21 -17.66 1.00000000 MHz
x #PAvg Auto Man
High 2480 3.50 21 -17.50
M1 52 Freq Cliset
s3 FC 0.00000000 Hz
AA
a(f):
FTun Signal Track_
Swp n cif
Center 2.402 000 0 GHz Span 10 MHz
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (1001 pis)
L Agilent 10:05:47 Mar 1, 2016 R T |Freg/Channel i Agilent 10:10:30 Mar 1, 2016 R T [Freg/Channel
AFv4.2(020216).43575, Conducted B Mkr1 2.441 06 GHz Certer F AFv4.2(020216) 43575, Conducted B Mki1 2.479 78 GHz Certer F
erter Freq erter Freq
Rel 20 dBm #Atten 20 dB 3.34 dBm Rei 20 dBm #Atten 20 dB 3.50 dBm
4Peak 2.44100000 GHz #Peak 2.48000000 GHz
Log Log
10 N Stait Freq 10 I Staif Freq
dB/ 2.43600000 GHz dB/ 2.47500000 GHz
Otist Ofist
10.7 10.6
dB Stop Freq B Stop Freq
2.44600000 GHz 2.48500000 GHz
CF Siep CF Siep
1.00000000 MHz 1.00000000 MHz
#PAvg Auto E #PAvg Auto %
L Freq Ciiset L Freq Cliset
s3 FC 0.00000000 Hz s3 FC 0.00000000 Hz
AA AA
aff): af):
FTun Signal Track FTun Signal Track_
Swp On cf Swp n cof
Center 2.441 00 GHz Span 10 MHz Start 2.475 00 GHz Stop 2.485 00 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (1001 pts) #Res BW 3 MHz VBW 3 MHz Sweep 1 ms (1001 pis)

NOTE:
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

8.6.2. 8PSK OUTPUT POWER PLOTS AND TABLE

% Agilenf 10:03:18 Mar 1, 2016 R T |Freg/Channel
AF14.2(020216),43575, Conducted B Mki1 2.401 88 GHz Certer F
Rel 20 dBm #Atlen 20 dB 5.22 dBm erler Freq
Peak 240200000 GHz
Log
2
10 Py Stait Freq
ch | Frequency Output Limit | Margin | |®& 2.39700000 Gtz
anne
(MHz) Power (dBm) | (dBm) (dB) e Stop Freg
240700000 GHz
Low 2402 5.22 21 -15.78
N CF Step
Middle 2441 5.54 21 -15.46 1.00000000 MHz
- #PAvg Auto Man
High 2480 5.65 21 -15.35
M1 s2 Freq Gitset
53 FC 0.00000000 Hz
AA
afl): .
FTun Signal Track
Swp n cf
Center 2.402 000 0 GHz Span 10 MHz
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (1001 pis)
s Agilent 10:07:07 Mar 1, 2016 R T |Freg/Channel 4 Agilent 10:08:46 Mar 1, 2016 R T |Freg/Channel
AF14.2(020216),43575, Conducted B Mkr1 2.440 97 GHz Certer F AF14.2(020216),43575, Conducted B Mki1 2.479 89 GHz Certer F
Rel 20 dBm #Atten 20 dB 5.54 dBm erier Freq Rel 20 dBm #Atlen 20 dB 5.65 dBm erler Freq
4Penk ‘ 2.44100000 GHz Peak 243000000 GHz
Log Log
10 Stait Freq 10 Stait Freg
dB/ 2.43600000 GHz dB! 2.47500000 GHz
Ofist Offst
10.7 10.6
dB Stop Freq dB Siop Freq
2.44600000 GHz 243500000 GHz
CF Step CF Step
1.00000000 MHz 1.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
52 Freq Cifset M1 52 Freq Gitset
§3 FC 0.00000000 Hz 53 FC 0.00000000 Hz
AA| AA|
all): n(i): .
FTun Signal Track FTun Signal Track
Swp On cf Swp On cf
Center 2.441 00 GHz Span 10 MHz Start 2.475 00 GHz Stop 2.485 00 GHz
#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (1001 pts) #Res BW 3 MHz VBW 3 MHz Sweep 1 ms (1001 pis)

NOTE:
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DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

8.7. AVERAGE POWER
LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a power meter.
RESULTS

The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

BASIC DATA RATE GFSK
Frequency Average Power
Channel
(MHz) (dBm)
Low 2402 2.8
Middle 2441 2.9
High 2480 2.8

ENHANCED DATA RATE 8DPSK

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 2.9
Middle 2441 3.1
High 2480 3.0
DATA RATE PI1/4-DQPSK
Frequency Average Power
Channel (MHz2) (dBm)
Low 2402 2.8
Middle 2441 2.9
High 2480 2.7

NOTE: --
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

8.8. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC 8§815.247 (d)
IC RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

8.8.1. BASIC DATA RATE GFSK MODULATION NON-HOPPING MODE
BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
#  Agilent 09:28:06 Mar 1, 2016 L Measure Agilent 09:32:17 Mar 1, 2016 L Measure
APw4.20020216),43575, Conducted B Mkr2 2.400 908 GHz APv4.2(820216),43575, Conducted B Mkrz  2.483 500 GHz|
Ref 28 dBm Atten 26 dB -52.14 dBm Meas Off Ref 26 dBm Atten 26 dB -58.78 dBm Meas Off
Peak Peak
Log Log
18 18
ey Channel Power Y Channel Power
Offst Offst
18.8 18.6
dB Occupied BW dB Occupied BH
) ul}
-17.8 -17.8
dBm EE . S dBm ey
ACP ACP
#PAvg I #PAvg I | }
Center 2.400 000 GHz Span 15 MHz . . Center 2.483 566 GHz Span 15 MHz . .
#Res BH 100 kHz “UBH 300 Kz Sweep 1467 ms (1001 peo) || T cg;::gﬁ #Res BH 100 khz WEH 300 Kz Sweep 1467 ms (1001 pre) || I c;;u:F
Marker Trace Type # Axis Amplitude Marker Trace Type X Axis Amplitude
1 1y Frag 2.399 978 GHz -52.11 dBnm 1 (&5 Freg 2.483 588 GHz -58.78 dBm
2 @ Freg 2,486 06D GHz -52.14 dEn Power Stat| 2 &5 Freq 2.483 560 GHz -58.78 dBn Power Stat
CCDF CCDF
More More
1 of 2| 1lof2
| |
MID CHANNEL REFERENCE LOW CHANNEL SPURIOUS
# Agilent 09:20:12 Mar 1, 2016 L Measure Agilent 69:30:28 Mar 1, 2016 L Freq/Channel
APw4.20020216),43575, Conducted B Mkrl 2.441 165 GHz APv4.2(820216),43575, Conducted B Mkrd 575 MHz c F
Ref 28 dBn Atten 20 dB 3.02 dBn Meas OFf| | [Ref 10 dBm sftten 20 dB ~52.067 dBm || . 2 ;{‘5‘&%@@‘1
Peak #Peak d - 2
Log Log |[—%¢
19 L 19 Start Freq
Y Channel Power ey 36. MHz
Offst Offst
18.7 18.8 z
4B Occupied BH dB 4 2 Stop Freq
26. GHz
) ul}
178 -17.0 ™ p CF Stop
dBn fce| | " 2.59700000 GHz
#PAvg #PRvg |futo Man
ML S2 . . Center 13.615 GHz Span 25.97 GHz
53 re Hulti c:;::zp #Res BH 100 kHz WUEN 300 Kz Sween 2,482 5 (8192 prs) || , hed Offset
AAl Marker  Trace Type ¥ Rxis Amplitude i
S0 . R - O S
re . z —-41. mn {1
FTun Powercsctgg 3 &5 rrgﬂ 25.103 GHz -49.26 dBm 5 Signal Trag{lﬁ
Swp 4 (&5 Freg 575 MHz -52.67 dBm n =]
Center 2,441 888 CHz Span 15 Mz 1"‘;{3
#Res BH 100 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 pts)
] ]
MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
o Agilent 89:22:33 Mar 1, 2016 L Freg/Channel - Agilent 89:34:45 Mar 1, 2016 L Freq/Channel
APw4.20020216),43575, Conducted B Mkrd 626 MHz) C F APv4.2(820216),43575, Conducted B Mkrd 575 MHz c F
Ref 18 dBm #fitten 28 dB -52.184 dBn || | 2 @91“;@9@"@@ E‘f‘q Ref 18 dBm #fitten 20 dB -51.123 dem || | 5 ;{‘5‘&%@@‘1
#Peak d - 2 #Peak 3 - 2
log [ log [—1
1 Start Freq 18 StartFreq
dB/ 30 MHz dB/ 34, MHz
Offst Offst
2 2
a7 . stopFreq| | [1£° | s Stop Freq
ol & 26, GHz o o o ||| 26. GHz
Pl et it it 1 CF Step| | [gan? =" CF Step
2.59700006 GHz 2.59700009 GHz|
#PAvg Futa Man #PAug M Man
Center 13.015 GHz Span 25.97 GHz Center 13.615 GHz Span 25.97 GHz
#Res BH 100 kz AJEH 300 kHz  Sweep 2452 5 8192 po) |[ Freq mfsﬁ: #Res BH 100 kiz WEH 300 kHz  Sweep 2482 5 (8192 pesy |[ Freq Uffsﬁg
Marker  Trace Type ¥ Axie Anplitude ) Marker  Trace Type ¥ RAxiz Amplitude )
1 1y Frag 2.448 GHz 2.62 dBm 1 (&5 Freg 2.481 GHz 2.61 dBm
2 1y Fi 4.881 GH, -41.37 dB i 2 (&5 F 4,968 GH. -41.21 dB i
3 1y F::E 24.421 EH; -50.88 dB: 0 SIQHaI Tragfl? 3 (&5 FES 25,106 GH; -50.36 dEx 0 SIgnaI Tra[?{k{
4 (&5 Frag 626 MHz -52.19 dBn n — 4 (&5 Freg 575 MHz -51.12 dBm n —]
| |

NOTE: Each channel was verified, and it appears that middle channel is worst and was selected as the reference limit for all
channels.
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

8.8.2. BASIC DATA RATE GFSK MODULATION HOPPING MODE
SPURIOUS BANDEDGE EMISSIONS PLOTS

LOW CHANNEL BANDEDGE

HIGH CHANNEL BANDEDGE

# Agilent 20:4%9:26 Mar 21, 2016 L Freg/Channel % Agilent 21:00:15 Mar 21, 2616 L Freq/Channel
APvd.3(631616),43575, Cond A AFva.3(831616),43575, Cond A Mkrl 2476 990 GHz
Ref 10 dBn Atten 18 dB Center Freq| | g 1p gpy Ftten 18 dB 1.72 dBn ||, Center Freq
2 GHz 2.45350000 GHz
Peak Feak °
Log Log [
1 o Start Freq 18 StartFreq
4B/ 2.39250060 Gz| | 4B/ 2.47606006 GHz
Offst Offst
108 Stop Freq 108 Stop Freq
&8 dB
o 240750000 o1z | |- 2.49100809 GHz
o
ks CF step| | |25° CF Step)
1.56068066 Mz 1.56086806 Mz
#PAvg Futa Man #PAug M Man
Center 2.400 000 GHz Span 15 MHz Center 2.483 566 GHz Span 15 MHz
#Res BH 100 kHz #JEH 300 kHz _ Sweep 1.467 ms 168 pto) |[ Freq mfsﬁ: #Res BH 118 kHz WEH 330 kHz  Sweep 1.2 ms (1081 pesy |[ Freq Uffsﬁg
Marker  Trace Type ¥ Axie Anplitude ) Marker  Trace Type ¥ RAxig Amplitude )
1 1y Freg 2.394 998 GHz -58.55 dBn 1 (&8} Freg 2.476 998 GHz 1.72 dBm
2 1y Fi 2.488 680 GH. -57.34 dE i 2 (&8} F 2.491 BEA GH -58.56 dB) i
e : " on SIQHaI Tragfkf 3 (&8} F[EE 2.483 568 GH; -£@.37 dEx o SIQHaI Tra[‘]:{k{
]
NOTE:--
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

8.8.3. ENHANCED DATA RATE 8PSK MODULATION NON-HOPPING MODE
BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE

HIGH CHANNEL BANDEDGE

% Agilent 99:51:12 Mar 1, 2016 L

Freqg/Channel

3 Agilent 63:47:47 Mar 1, 2816 L

Freq/Channel

APv4.2(026216),43575, Conducted B Mkr2 2.400 800 GHz

APy4.2(8208216),43575, Conducted B Mkr2 2.483 560 GHz

Center Freq

B Center Freq O
E:gkﬂﬂ dBm Atten 28 dB 53.26 dBm 5 o EZ;E@ dBm Atten 28 dB 57.60 dBm 5 46350000 Gl
Log Log
16 StartFreq 18 Start Freq
dB/ 2.39250008 GHz dB/ 2.47609009 GHz|
Offst Offst
ég's StopFreq ége Stop Freq
ol 2.49750086 GHz ol 2.49100009 GHz|
it e CFstep| | |#7" s 1| CF Step)
| | 1.56000068 HHz | 1.50009089 MHz|
#PAvg |Ruto Man| PRy | |Ruta Man
Center 2.400 000 GHz Span 15 MHz Center 2.483 500 GHz Span 15 MHz
wRes BH 108 kHz SJBH 300 kHz_ Sweep 1.467 ms 1661 ) |[ o Freq OffEﬁg #Res BH 100 khz WEH 300 kHz  Sweep 1487 ns (1081 pes) |[ Freq Offsﬁi
Marker  Trace Type W Axis Amplitude ) Marker  Trace Type ¥ Axic fAnplitude )
1 1) Freq 2.399 955 GHz -53.59 dBm 1 1y Freq 2.483 568 GHz -58.88 dBm
2 1) Freq 2,488 BAB GHz -53.26 dBm Slgnal Track 2 1y Freq 2.483 56 GHz -57.68 dBm Slgnal Track
On DFf| On 0f4]
|
MID CHANNEL REFERENCE LOW CHANNEL SPURIOUS
i Agilent 09:38:06 Mar 1, 2016 L Measure 3 Agilent G3:52:56 Mar 1, 2816 L Freq/Channel
APw4.208262163,43575, Conducted B Mkrl 2.441 185 GHz APw4.2(820216),43575, Conducted B Mkrd  24.482 GHz| c F
Ref 28 dBm Atten 20 dB 2.91 dBm Meas OFf| | |Ref 18 dBm #Atten 20 dB ~50.587 dBm enter Freq
T 13.9150000 GHz|
Peak #Peak
Log Log
18 i 16 Start Freq
ey Channel Power dB/ 36. MHz
Offst Offst .
16.7 10.8 z
48 i 4B 37 Stop Freq
Occupied BH 2o 26, i
ul} Dl
-17.1 -17.1 Heid == . CF Step)
dBr ace| | " 2.59700000 GHz
#PAvg #Phvy |uto Man
ML §2 : : Center 13.615 GHz Span 25.97 GHz
53 pe Hulti c:;::::: #Res BH 100 kHz WEN 300 Kz Sween 2.482 5 (3192 prs) || , @9 Offset
AR Marker  Trace Type ¥ Axic fAnplitude )
£ s et S e i
re . z —4H.. it (l
FTun Powercsct[;g 3 a1 mg 25.862 BHz -29.72 dBu 0 Signal Tragfli
Swp 4 1y Freq 24,482 GHz ~58.59 dBn n Rl
Center 2.441 600 GHz Span 15 Mz 1"‘0’{‘3
#Res BH 166 kHz #UBH 308 kHz ~ Sweep 1.467 ms (1001 pts)
] ]
MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
Agilent 83:39:26 Mar 1, 2616 L Freqg/Channel 3 Agilent 89:49:36 Mar 1, 2016 L Freq/Channel

APv4.2(026216),43575, Conducted B Mkrd 575 MHz

Center Freq

APy4.2(8208216),43575, Conducted B Hkrd 575 MHz

Center Freq

Ref 10 din_ Whitten 28 dB 5313 dbn || | SO | | [Fef 10 cB ; #hitten 28 dB ~52.314 dem || | eLer Fred
Log log [
16 Start Freq 18 Start Freq
B/ 30, Miz| | |dB/ 3. MHz
0ffst 0ffst
2z z
. : stop Freq| | [\6° [ 9 7 Stop Freq
& 26 GHz o |If 26, GHz,
ol 1] I
it CFstep| | |37 CF Step
2.59700000 GHz 2.59790000 GHz
#PRva Lm Han| #PAvy m Man
Center 13.815 GHz Span 25.97 GHz Center 13.615 GHz Span 25.97 GHz
wRes BH 100 kHz SUBH 300 kHz  Sweep 2482 5 (8192 ms) |[ Freq OffEﬁg #Res BH 108 kHz WEH 300 k2 Sween 2482 & (8192 pis) |[ Freq Offsﬁi
Marker  Trace Type W Axis Amplitude ) Marker  Trace Type ¥ Axic fAnplitude )
1 1) Freqg 2.448 GHz B8.12 dBm 1 (5] Freq 2.481 GHz 2.91 dBm
2 1) F 4.881 GH: -41.94 dB i 2 1y Fi 4,968 GH -42.44 dBi i
3 1) F:z; 24,224 BH: -56.83 HE: Slgnal Track 3 (5] FCES 25.858 EH; -58.89 dEm Slgnal Track
4 1) Freqg 575 MHz -52.31 dBm On m 4 (5] Freq 575 MHz -52.31 dBm n M

—

NOTE: Each channel was verified, and it appears that middle channel is worst and was selected as the reference limit for all

channels.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

8.8.4. ENHANCED DATA RATE 8PSK MODULATION HOPPING MODE
SPURIOUS BANDEDGE EMISSIONS PLOTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
# Agilent 22:13:49 Mar 21, 2016 L Freg/Channel ¥ Agilent 22:25:44 Mar 21, 2616 L Freq/Channel
APvd.3(631616),43575, Cond A Mkl 2.406 066 GHz AFva.3(831616),43575, Cond A Mkrl 2473 990 GHz
Ref 10 dBn Atten 18 dB 1.54 dBm ||, CENtEr Freal | Jp.c 15 gy Ftten 18 dB 1.71 dBm ||, Center Freq
2 GHz 2.45350000 GHz
Peak [ Feak >
Log T Log Tt
1 Start Freq 18 StartFreq
4B/ 2.39250060 Gz| | 4B/ 2.47606006 GHz
Offst Offst
1.8 stopFreq| | |:2° Stop Freq
&8 dB
- 2.46756000 Giz 2.49100809 GHz
ol Dl z
ks CF step| | |25° CF Step)
1.56068066 Mz 1.56086806 Mz
#PAvg Futa Man #PAug M Man
Center 2.400 000 GHz Span 15 MHz Center 2.483 566 GHz Span 15 MHz
#Res BH 100 kHz #JEH 300 kHz _ Sweep 1.467 ms 168 pto) |[ Freq mfsﬁ: #Res BH 118 kHz WEH 330 kHz  Sweep 1.2 ms (1081 pesy |[ Freq Uffsﬁg
Marker  Trace Type ¥ Axie Anplitude ) Marker  Trace Type ¥ RAxig Amplitude )
1 1y Freg 2,485 088 GHz 1.54 dBm 1 (&8} Freg 2.479 998 GHz 1.71 dBm
2 1y Fi 2.488 680 GH. -60.48 dE) i 2 (&8} F 2.498 818 GH -58.95 dB) i
3 1y F::E 2.393 985 EH; -58.47 dB: on SIQHaI Tragfkf 3 (&8} F;ES 2.483 568 GH; -62.19 dEx n SIQHaI Traé:{k{
]

NOTE:--
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REPORT NO: 16U22930-E1V2

FCC ID: MHI-CONAPPWM

DATE: 9/1/2016

IC ID: 3681C-CONAPPWM

9. RADIATED EMISSION TEST

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 1 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.002902S = 360Hz.
8PSK = 1/T =1/0.002910S = 360Hz

The spectrum from 1GHzHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS

Page 33 of 69

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

,‘ZKUL Fremont,5m Chomber B 2 Mar 2816 22:09:57
Restricted Bondedge
= Project Number:16U22930
" Client:Card Access
ConfigiEUT w/ Power Supply, Test Laptop
Mode:BT BE H GFSK 2482
195 Tested by:43575 0S
95 f
i
|
85 i r
N Peal CBul
3 7:
[as]
S
6|:
55l Average Linit (dBul/m)
g J
; OV [T APRNTAY T A 2 TIPS TR AT L Ll TR h»jwwmw
o
. ]
35 Ioig e )t e
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Ronge (6Hz) RGO/  Ref/Atin Det/Avg Tupe ) Pls  Foups/Mode Position Range (GHi2) REWUBN  Ref/Attn Det/Avg Type Secep Pts  #5ups/fods Position
1:2.312.415 MGG/ 183/12  PEAK/Pur Avg(RMS)  ZBmsec(huto) 881 MAXH Wdegs H | 2:2.312.415  IMC-EBI/IB  18/12  PECK/Ual g 1.25ecthutc) 801 1/IRIT 273 degs H
Low Channel Bendedge - H.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT344 Amp/Cbi/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.368 39.02 Pk 32 -21.9 49.12 - - 74 -24.88 273 190 H
1 *2.39 36.6 Pk 32.1 -21.9 46.8 - - 74 -27.2 273 190 H
3 *2.39 26.29 VA1T 32.1 -21.9 36.49 54 -17.51 - - 273 190 H
4 *2.39 26.28 VAIT 321 -21.9 36.48 54 -17.52 - - 273 190 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

VERTICAL PEAK AND AVERAGE PLOT

_UL Fremont,5m Chomber B

12 2 Mar 2B16 22:21:11
Restricted Bandedge
= Project Number:16U22338
11 Client:Caord Access
Config:EUT w/ Power Supply, Test Leptop
Mode:BT BE U GFSK 2482
195 Tested by:43575 05
95
85
< Peak Limjt CdBuU/m)
= 75
> |
2 I
< i
. |
I
55 Averoge Limit (dBuUym) |
|
5 j ik
45 A At s o E_.w 1"".- Lol s
4
35 B 3
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6Hz) RBUMUBU  Ref/Attn Det/Avg Type Sueep Pis  #oups/fode Position Renge (GHz) REWUBW  Ref/Attn Det/Avg Typs Susep Pt H5ups/fode  Position
) aIe 1H(-6d8) | AK/Par g (RHS) ) 5 o

Low Channel Bandedge - U.TST 38915 28 Dec 2815

Rev 9.5 24 Jun 2815

VERTICAL DATA

Marker Frequency Meter Det AFT344 Amp/Cbl/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
4 *2.35 25.97 VAIT 319 -21.9 35.97 54 -18.03 - - 322 192 \2
2 *2.377 39.23 Pk 321 -21.9 49.43 - - 74 -24.57 322 192 v
1 *2.39 36.57 Pk 321 -21.9 46.77 - - 74 -27.23 322 192 v
3 *2.39 25.1 VAIT 321 -21.9 353 54 -18.7 - - 322 192 \2

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZI:UL FREMONT, 3m Chamber 3 Mar 2816 13:38:86
Restricted Bondedge
= Project Number:16U22938
11 Client:Access Card
Config:EUT + AC Adepter + Test Laptop
Mode :5T_BE_H_GFSK_2480
195 Tested by:45258_JC
95
]
T 85 [
o p
~ A B,/
5 75 Peak Limit (dBUU/m)
T
2 |
3 65
S5
@ I
el
= ‘% Avercge Limit ((dBulU/m)
5: i =
" S gl b J W“ i Dl , L Lk "
wh‘ m.m_\ L b Wbl iid \.L““'ﬁmwwwmmmm 1‘uMu1. M\ um'xwu mem
45 ‘I
I
o L,_i 4
5]
3:
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) REU/UBU  Fef/Attn  Det/Avg Tps Sesep Pts  #Sups/Mode Fosition Renge (61 REU/BW  Ref/Atin Dst/fvg Tupe Susep Pts  #Sups/fiods Fosition
1:2.46-2.563  MCEBI/M  107/18  FEAK/Pur Pug(RMS)  2Bnsec(futo) BOBI  NAXH 53 dogo 20 2:2.46-2.563  N(-6dB)/3EG  1E1/18  PERK/oIt fug Giia/RB 9881 1/URIT 53 doga 289
High Channel Bandedge - H.TST 38915 3 Mar 2816 Rev 9.5 87 Jan 2016
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2.484 383 Pk 323 -22 48.6 - - 74 -25.4 53 289 H
3 2.484 27.43 VAIT 323 -22 37.73 54 -16.27 - - 53 289 H
4 2.492 27.97 VA1T 323 -21.9 38.37 54 -15.63 - - 53 289 H
2 2.497 41.03 Pk 323 -22 51.33 - - 74 -22.67 53 289 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

VERTICAL PEAK AND AVERAGE PLOT

WZI:\_lL FREMONT, 3m Chamber 3 Mar 2816 13:48:38
Restricted Bondedge
= Project Number:16U22938
1 Client:Access Card
Config:EUT + AC Adepter + Test Laptop
Mode :BT_BE_U_GFSK_2480
195 Tested by:45258_J0
95
— Il i
5 85 " ‘
¥ \
5 I Pealk imit (dBuU/m)
> 75 | .
G |
~
> = I
g © |
N i
f Qver‘:ge Limit icdBulU/m)
5|: { |
POVTNE ORI ARVETITY mJ g bbb bl - ek ettt oAb b h A bl
L (=) bl o o v m v, v T e bt Rt el L
4|:
3 4
5 o
3|:
2.46 8. 3MH=z/ 2.563
Frequency C(GHz)
Range (6Hz) RBU/UBU  Fef/Attn Det/Avg Tps Sesep Pts  #Sups/Mods Fosition Renge (61 REU/UBM  Ref/Atin Dst/fvg Tupe Susep Pts #Sups/fiods Fosition
> 5, (-6 PEAK/Piar Avg(RIS)  2Bnoecthuto) BBBI  MAX i
High Channel Bandedge - U.TST 383915 3 Mar 2816 Rev 9.5 87 Jan 2016

VERTICAL DATA

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 2.484 37.73 Pk 323 -22 48.03 - - 74 -25.97 164 226 \
3 2.484 27.72 VAIT 323 -22 38.02 54 -15.98 - - 164 226 \
2 2.489 41.63 Pk 323 -22 51.93 - - 74 -22.07 164 226 \
4 2.492 27.93 VAIT 323 -21.9 38.33 54 -15.67 - - 164 226 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

. UL Fremont,5m Chamber B 2 Mar 2816 22:26:34
Rodioted Emissions 3-Meters
195 PF?J'EL:t Number: 16022938
Client:Card Access
ConfigEUT u/ Power Supply, Test Laptop
Mode:BT HARM GFSK 2482
g5 Tested by:43575 0S
8|:
Peak Limit C(dBulU/m)
75
e
3 5
5 b
o
o
~ Avg Limit (dBuU/m)
5|:
45 :
ot ? M
i ?
350 bl PR TN e "
25
1 18 18
Frequency (GHz)
Range (62 RBUABU  Ref/fitn Det/Avg Type Sueep Pls  fowps/fode Position Range (6Hz) REWUBW  FRef/Attn Dot/Avg Tupe Sucep Pts ¥5ups/fode Fosition
1-3 1H(-6d8) /38 B1/18  PEAK/Pur AvgRMS)  7Tneec(huto) 601 HAXH B-38degs H | 3:3-18 C6B)/30 BB PERK/Pur Avg(RHS)  STnsec(iuto) I8k MY 8-368degs H
FCC Port{5C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

LOW CHANNEL VERTICAL

<UL Fremont,5m Chamber B 2 Mar 2B16 22:26:34
Rodioted Emissions 3-Meters

p— Project Nunber | 1622530
fent:Card Access

Config:EUT w/ Power Supply, Test Leptop

Mode:BT HARM GFSK 2482

95 Tested by:43575 05

1

85

Peak Limit (dBulU/m)
75

65

(dBul/m)

Avg Limit (dBuU/m)
55

45

om

on
—ou

35

25

Frequency (GHz)

Range (62 REWABU  Ref/fitn Det/fvg Type Sueep Pls  fowps/fode Position Range (6Hz) REWUBH  FRef/Aten  Dot/Avg Tupe Sucep Pts Houps/fode Fosition

FCC Parti5C 2.46Hz RSE.TST 363915 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT344 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.125 36.6 Pk 28.1 -23.5 41.2 - - 74 -32.8 0-360 200 H
4 *1.125 34.83 Pk 28.1 -23.5 39.43 - - 74 -34.57 0-360 200 v
2 *1.375 35.86 Pk 29.2 -22.3 42.76 - - 74 -31.24 0-360 200 H
5 *1.375 33.55 Pk 29.2 -22.3 40.45 - - 74 -33.55 0-360 200 A
3 *4.804 38.23 Pk 34 -31 41.23 - - 74 -32.77 0-360 199 H
6 *4.804 39.97 Pk 34 -31 42.97 - - 74 -31.03 0-360 101 v

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

RADIATED EMISSIONS

Frequency Meter Det AFT344 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.125 45.5 PK2 28.1 -23.5 50.1 - 74 -23.9 66 195 H
*1.125 33.76 VAIT 28.1 -23.5 38.36 54 -15.64 - - 66 195 H
*1.375 40.22 PK2 29.2 -22.3 47.12 - 74 -26.88 71 199 H
*1.375 33.44 VALT 29.2 -22.3 40.34 54 -13.66 - - 71 199 H
*1.125 46.49 PK2 28.1 -23.5 51.09 - 74 -22.91 121 331 \
*1.125 32.96 VAIT 28.1 -23.5 37.56 54 -16.44 - 121 331 \
*1.375 40.43 PK2 29.2 -22.3 47.33 - - 74 -26.67 47 131 \
*1.375 31.08 VALT 29.2 -22.3 37.98 54 -16.02 - 47 131 \
*4.804 46.71 PK2 34 -31 49.71 - - 74 -24.29 44 217 H
*4.804 41.86 VALT 34 -31 44.86 54 -9.14 - 44 217 H
*4.804 45.48 PK2 34 -31 48.48 - - 74 -25.52 58 211 \
*4.804 38.6 VAIT 34 -31 41.6 54 -12.4 - - 58 211 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

MID CHANNEL HORIZONTAL

<UL Fremont,5m Chamber B 2 Mar 2B16 23:13:24
Rodioted Emissions 3-Meters

- Project Number: 16022930
10 Client:Card Access

Config:EUT w/ Power Supply, Test Laptop
Mode:BT HARM GFSK 2441

1

a5 Tested by:43575 0S
Sl:
Peok Limit (dBulU/m)

75
‘e
3 =
2 6
o
T N
< Avg Limit (dBuU/m)

55

4|: 1 3

3504 leh L T , M

i B WMMMWWWMW
o5
1 14 18
Frequency (GHz)
Range (6riz) RBUABW  Ref/Attn Dst/Avg Type Suaep Pis  ¥awps/lode Position Ronge (Gz) RBWABW  Ref/Attn Det/Avg Typs Sueep Pts  #oups/fode  Fosition
1:1-3 1M(-6dB) /38 187/18  PEAK/Pur Avg(RMS)  77meec(futo) 68A1  MAXH B-368cegs H 3:3-18] 1M(-6d8)/ 30k B87/8 PEAK/Pur vg(RMS)  574msec(Auto) |8k MAXH B-36Adegs H
FCC Parti5C 2.46Hz RSE.TST 363915 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

MID CHANNEL VERTICAL

' 1:UL Fremont,5m Chomber B 2 Mar 2B16 23:13:24
Radioted Emissions 3-Meters
= Project Number: 16U22338
18 Client:Card Access
Config:EUT w/ Power Supply, Test Laptop
Mode:BT HARM GFSK 2441
g5 Tested by:43575 0S
Sl:
Peok Limit C(dBulU/m)
75
‘e
3 5
3 6
[a5)
o ”
~ Avg Limit (dBulU/m)
55 =
45 65
4 5 9
Q o
B T
o5
1 18 18
Freguency (GHz)
Range (6 REU/UB  Ref/Attn Det/Avg Tupe ) Pls  Foups/fods Fosition Range (GHiz) REUABH  Ref/Attn  Dot/Avg Type Sueep Pts Houps/fiods FPosition
FCC Port15C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.125 40.2 Pk 28.1 -235 44.8 - - 74 -29.2 0-360 200 H
2 *1.375 36.15 Pk 29.2 -22.3 43.05 - - 74 -30.95 0-360 200 H
4 *1.125 353 Pk 28.1 -23.5 39.9 - - 74 -34.1 0-360 101 \
5 *1.375 32.54 Pk 29.2 -223 39.44 - - 74 -34.56 0-360 101 \
3 *4.882 41.65 Pk 341 -32.6 43.15 - - 74 -30.85 0-360 199 H
6 *4.882 41.06 Pk 34.1 -32.6 42.56 - - 74 -31.44 0-360 199 \
*

- indicates frequency in CFR15.205/IC 8.10 Restricted Band

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AFT344 Amp/Cbl/Fit Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.125 47.56 PK2 28.1 -23.5 52.16 - 74 -21.84 327 218 H
*1.125 34.85 VALT 28.1 -23.5 39.45 54 -14.55 - 327 218 H
*1.375 41.09 PK2 29.2 -22.3 47.99 - - 74 -26.01 63 118 H
*1.375 341 VAIT 29.2 -22.3 41 54 -13 - 63 118 H
*1.125 40.58 PK2 28.1 -23.5 45.18 - - 74 -28.82 145 330 \
*1.125 28.19 VALT 28.1 -23.5 32.79 54 -21.21 - 145 330 \
*1.375 39.74 PK2 29.2 -22.3 46.64 - - 74 -27.36 51 211 \
*1.375 29.5 VALT 29.2 -22.3 36.4 54 -17.6 - - 51 211 \
*4.882 43.85 PK2 341 -32.6 45.35 - 74 -28.65 48 222 H
*4.882 40.38 VAIT 341 -32.6 41.88 54 -12.12 - 48 222 H
*4.882 45.27 PK2 341 -32.6 46.77 - - 74 -27.23 59 218 \
*4.882 41.12 VALT 34.1 -32.6 42.62 54 -11.38 - - 59 218 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

HIGH CHANNEL HORIZONTAL

<UL Fremont,5m Chamber B 3 Mar 2B16 B8:081:15
Rodioted Emissions 3-Meters

- Project Number: 16022930
10 Client:Card Access

Config:EUT w/ Power Supply, Test Laptop
Mode:BT HARM GFSK 2480

1

g5 Tested by:43575 0S
35
Peak Limit C(dBuU/m)

75
e
3 5
5 b6
@
z .
~ Avg Limit (dBul/m)

55

5 .
4 " =
TRy g ;
35“1" o . A W"'Vw ‘ ,,mmwmw
25
1 18 18
Frequency (GHz)
Range (62 RBWABU  Ref/fitn Det/fvg Type Sueep Pls  fowps/fode Position Range (6Hz) REWUBH  FRef/Attn Dot/Avg Tupe Sucep Pts Houps/fode Fosition
1:4-3 -6d8) /3 167/18  PEAK/Par Avg(RHS)  77nsec(Puto) 6881 HAXH B-38degs H | 3:3-18 NC-6cB)/38  BI/B PEAK/Pur AvgRHS)  STdnsec(futo) I8k AW 8-368degs H
FCC Port15C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

HIGH CHANNEL VERTICAL

. <UL Fremont,5m Chamber B 3 Mar 2816 88:01:15
Rodioted Emissions 3-Meters
195 Pr‘éject Number: 16022938
Client:Card Access
Config:EUT u/ Power Supply, Test Laptop
Mode:BT HARM GFSK 2488
95 Tested by:43575 0S
35
Peak Limit (dBulU/m)
75
e
3 5
3 6
@
T
~ Avg Limit (dBuYU/m)
55
45
4 6
3 o d
o
3B ey
o5
1 18 18
Frequency (GHz)
Ronge (6H) R/ Ref/Altn Dst/Avg Tupe Suacp Pla  ¥ops/fode Fosition Range (Gfiz) REWABU  Ref/Attn  Det/Avg Type Sueop Pts Fups/flods  Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM
HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AF T344 Amp/Cbl/Fltr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.125 35.7 Pk 28.1 -235 403 - - 74 -33.7 0-360 199 H
2 *1.375 35.73 Pk 29.2 -22.3 42.63 - - 74 -31.37 0-360 199 H
3 *1.125 33.95 Pk 28.1 -23.5 38.55 - - 74 -35.45 0-360 199 \
4 *1.375 33.45 Pk 29.2 -223 4035 - - 74 -33.65 0-360 199 \
5 *4.96 38.71 Pk 342 -31.9 41.01 - - 74 -32.99 0-360 101 H
6 *4.96 3831 Pk 342 -31.9 40.61 - - 74 -33.39 0-360 199 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Pk - Peak detector

RADIATED EMISSIONS

Frequency Meter Det AFT344 Amp/Cbl/Flt Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.125 48.21 PK2 28.1 -23.5 52.81 - 74 -21.19 300 367 H
*1.125 36.43 VAIT 28.1 -23.5 41.03 54 -12.97 - - 300 367 H
*1.375 41.05 PK2 29.2 -22.3 47.95 - 74 -26.05 52 200 H
*1.375 32.93 VALT 29.2 -22.3 39.83 54 -14.17 - - 52 200 H
*1.125 45.86 PK2 28.1 -23.5 50.46 - - 74 -23.54 128 340 \
*1.124 27.68 VALT 28.1 -23.5 32.28 54 -21.72 - 128 340 \
*1.375 40.15 PK2 29.2 -22.3 47.05 - - 74 -26.95 226 233 \
*1.375 29.21 VAIT 29.2 -22.3 36.11 54 -17.89 - - 226 233 \
*4.96 43.83 PK2 34.2 -31.9 46.13 - - 74 -27.87 79 389 H
*4.96 38.56 VALT 34.2 -31.9 40.86 54 -13.14 - - 79 389 H
*4.96 42.1 PK2 34.2 -31.9 44.4 - 74 -29.6 271 190 \
*4.96 36.76 VALT 34.2 -31.9 39.06 54 -14.94 - - 271 190 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

9.1.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LIL FREMONT, 3m Chomber 3 Mar 2B16 11:27:36
Restricted Bandedge
Project Number:16U22338
15 Client:Access Card
Config:EUT + AC Adapter
Mode:BT BE_H_BPSK_2482
195 Tested by:45258_J0
95 2
_ I
o |
t 85
o
N
c Peak Limit (dBulU/m2
o 7l:
T
‘e
3 65
3
[as]
o
55 Averagel Limit (dBul/m)
P T TR AR PR WRTRWPPRIIN T O T R VTN YT (RN WWWWMWWWMWWM W
45 |
3 .
! @ - Wrrwiaminsorrrpmasesmt
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Rarge (6Hz) REU/UB  Ref/Atin Dst/Avg Tupe Sucep Pls  ¥oups/fode Position Range (Ghi2) REWUBN  Ref/Attn Det/Avg Type Sesep Pts  #ups/flods Position
1:2.312.415 NGB/ 16/18  PEAK/Pir Avg(RMS)  Zmsecthuto) 8881 MXH 12 degs 243 | 2:2.3122.415  INC-6)/368  187/18  PERK/Uoli g BIIs/RBU 8081 I/LRIT 182 dege 243 cn
Low Channe! Bandedge - H.TST 38915 3 Mar 2816 Rev 9.5 B7 Jon 2816
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 2.368 41.32 Pk 31.9 -22.3 50.92 - - 74 -23.08 102 243 H
1 2.39 38.68 Pk 32 -22.2 48.48 - - 74 -25.52 102 243 H
3 2.39 28.58 VAIT 32 -22.2 38.38 54 -15.62 - 102 243 H
4 2.39 28.88 VA1T 32 -22.2 38.68 54 -15.32 - - 102 243 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

VERTICAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chomber 3 Mar 2B16 11:37:06
Restricted Bandedge
= Project Number:16U22338
" Client:Access Card
Config:EUT + AC Adapter
Mode:BT_BE_U_BPSK_2482
195 Tested by:45258_JL
95 A
fi
_ |
5 85 |
v |
8 o - -
© Peak Limit (dBulU/m2 ‘ ‘\
= 75 i
Q (|
3 |
-
a 65 1
g |
55 Averagel Limit (dBul/m) I \
: WWJ |
" | | . | "
4Enwwmwﬁwwwwwmmwwmmwmwwmmm ! klphiliy
: 3 i 1
o
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6H2) REU/UB  Ref/Atin Det/Avg Tupe Sucep Pls  Fops/fode Position Range (Ghi) REMUBN  Ref/Attn Det/Avg Type Secep Pts #upsifiods Position
> 4l 1M(-6dB) It K AvgCRNS) . 5 e
Low Channe! Bandedge - U.TST 38915 3 Mar 2816 Rev 9.5 B7 Jon 2816
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 2323 40.7 Pk 31.7 -22.3 50.1 - - 74 -23.9 330 148 \
1 2.39 37.13 Pk 32 -22.2 46.93 - - 74 -27.07 330 148 \
3 2.39 28.44 VAIT 32 -22.2 38.24 54 -15.76 - - 330 148 \
4 2.39 28.42 VAIT 32 -22.2 38.22 54 -15.78 - - 330 148 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

<UL FREMONT, 3m Chomber 3 Mar 2816 11:49:09

12
Restricted Bandedge
= Project Number:16U22838
1 Client:fccess Cord
Config:EUT + AC Adopter
Mode:BT_BE_H_8PSK_2488
195 Tested by:45258_JL
gl:
B i
t 85
0
: |
s - | Peak Limit (dBUU/m)
T 7 ‘
<
3 65
[an]
= Avercge Limit (dBuU/mJ

45 ﬁ w
{ L3 1
- S
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn Det/fvg Type Sucep Pis  #5ups/Mode  Position Ronge (GHz) RBL/UBH Ref/fttn  Det/Avg Type Sueep Pts #5ups/Mode Fosition
1:2.46-2.563 1M(-6dB) /34 187/18 PEAK/Pur Avg(RMS)  2Bmsec(futo) 8281  MAXH 87 degs 129 o 2:2.46-2.563 1MC-6d8) /368 187/18 PERK/Va14 fAvg B11s/REI 20 1/WRIT 87 degs 129
High Chonrnel Bandedge - H.TST 38915 3 Mar 2816 Rev 9.5 @7 Jon 2016
Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2.484 37.18 Pk 323 22 47.48 - 74 26.52 87 129 H
3 2.484 27.45 VALT 323 22 37.75 54 -16.25 - - 87 129 H
4 2.501 28.07 VALT 323 219 38.47 54 1553 - - 87 129 H
2 2.527 40.77 Pk 324 22 51.17 - - 74 -22.83 87 129 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016

12:UL FREMONT, 3m Chamber 3 Mar 2816 11:56: 11
Restricted Bondedge
= Project Number:16U22938
" Client:Access Card
Config:EUT + AC Adapter
Mode:BT BE_U_8PSK_2480
195 Tested by:45258_J0
= /A
7 3
i}
i
2 85 i
i "
L] 75 | Peak Limit (dBuU/m)
‘e
~ I
3 5 {
2 b
o
,“ \ Avercge Limit (CdBulU/m)
55 {
ook e I T POTY DO OO TP O i i kb b
ik ¥ i ¥ i Y . Wbt
45
34
)
3|:
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (GHi2) RAU/U  Ref/Attn Det/fvg Tupe Sueep Pte #ups/ods  Position Ronge (&) REUABI  Ref/Attn Det/fvg Tupe Susep Pte #ops/fiods Position
), 46-2,56, -6 PERAK/Pur Avg(RUS)  2BnsectAuto) 8001  MAX d
High Channel Bandedge — U.TST 38315 3 Mar 2816 Rev 9.5 @7 Jan 2016
Marker Frequency Meter Det AFT119 (dB/m) ‘Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2.484 38.78 Pk 323 -22 49.08 - - 74 -24.92 138 103 \
3 2.484 27.86 VAIT 323 -22 38.16 54 -15.84 - - 138 103 \
4 2.485 28.19 VAIT 323 -22 38.49 54 -15.51 - - 138 103 \
2 2.492 40.86 Pk 323 -21.9 51.26 - - 74 -22.74 138 103 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

<UL FREMONT, 3m Chomber 23 Mar 2816 11:45:31
Rodioted Emissions 3-Meters

- Project Number: 16U22938
1 Client:Card Access

Config EUT + AC Adapter
Mode :BT_HARM_BPSK_2402

N

95 Tested by:43574 JS

Sl:
o Peak Limit (dBulU/r
c 75
o
N
C
o =
2 6
E Avg Limit (dBuU/m)
> 55
3
[as]
o

o L T T T T T T —

| " = .
| " s
MW““W 2o A
ool ey
35 T s -
5
1 18 18
Frequency (GHz)
Ronge (6H) REU/UB  Ref/Attn Dst/Avg Tupe Suecp Pls  ¥oups/fode Fosition Range (Gliz) REWABH  Ref/Attn  Det/Avg Tupe Seep Pts  Houps/flods  Position
[ 1H(-648) /38 B1/18  PEAK/Pur AvgRMS)  7Tneec(huto) 601 HAXH B-38degs H | 3:3-18 C6B)/30 BB PERK/Pur Avg(RHS)  STnsec(iuto) I8k MY 8-368degs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

LOW CHANNEL VERTICAL

I ~UL FREMONT, 3m Chomber 23 Mar 2816 11:45:31
Rodioted Emissions 3-Meters
= Project Number: 160225338
18 Client:Card Access
Config:ELT + AC Adapter
Mode :BT_HARM_SPSK_2482
g5 Tested by:43574 JS
8|:
= Peok Limit (dBul/r
I 75
>
L
[}
> 6;
‘e o N
3 Avg Limit (dBuU/m)
3 5: =
< o
4|: 4 ,,,,,,,
o
5
35 @
o5
1 14 18
Frequency (GHz)
Ronge (6 REU/UB  Ref/Attn Dst/Avg Tupe Suecp Pls  Foups/fode Fosition Range (GHiz) RBUABH  Ref/Attn  Det/Avg Type Suep Pts Hups/fiods  Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

LOW CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.125 38.39 Pk 28.2 -23.3 0 43.29 - - 74 -30.71 0-360 200 H
5 *3.947 3222 Pk 33 -30.2 0 35.02 - - 74 -38.98 0-360 100 \
6 *4.804 47.66 Pk 34.2 -29.1 0 52.76 - - 74 -21.24 0-360 200 \
4 1.737 36.22 Pk 29.5 -22.7 0 43.02 - - - - 0-360 100 \%
2 5.642 3179 Pk 34.7 -28.4 0 38.09 - - - - 0-360 100 H
3 9.951 27.05 Pk 371 -233 0 40.85 - - - - 0-360 100 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
*1.125 31.47 VAIT 28.2 -233 36.37 54 -17.63 - - 360 200 H
*1.125 35.79 PK2 28.2 -233 40.69 - - 74 -33.31 360 200 H
*3.947 36.03 PK2 33 -30.2 38.83 - - 74 -35.17 360 100 \
*3.946 28.18 VA1T 33 -30.2 30.98 54 -23.02 - - 360 100 \
*4.804 42.73 PK2 34.2 -29.1 47.83 - - 74 -26.17 6 303 \
*4.804 39.68 VA1T 34.2 -29.1 44.78 54 -9.22 - - 6 303 \
1.736 29.76 VA1T 29.5 -22.7 36.56 54 -17.44 - - 360 100 \
1.737 36.19 PK2 29.5 -22.7 42.99 - - 74 -31.01 360 100 Vv
5.643 353 PK2 34.7 -28.4 41.6 - - 74 -32.4 360 100 H
5.644 27.14 VAIT 347 -28.4 33.44 54 -20.56 - - 360 100 H
9.951 22.89 VAIT 371 -233 36.69 54 -17.31 - - 360 100 H
9.952 31.46 PK2 371 -233 45.26 - - 74 -28.74 360 100 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

MID CHANNEL HORIZONTAL

I <UL FREMONT, 3m Chomber 3 Mar 2B16 15:23:04
Radioted Emissions 3-Meters
= Project Number: 16U22338
18 Client:Access Card
Config EUT + AC Adapter + Test Laptop
Mode :BT_HARM_SPSK_2441
g5 Tested by:45258_J0
8|:
3 Pea imit CdBul/md
T 75
o
N
5
£ 65
£ Avg Limit (dBulU/m)
3 %5
fus] 3
T [m
45 ; i ™
WW Lo b
35 v okl A A "
o5
1 18 18
Frequency (GHz)
Range (6 REU/UB  Ref/Attn Det/Avg Tupe ) Pls  Foups/fods Fosition Range (GHiz) REUABH  Ref/Attn  Dot/Avg Type Secop Pts fups/fiods FPosition
1:1-3 G638k 187/18  PEAK/Pur Avg(RMS)  7Tmsec(Putc) 6381 HAKH B-360cegs H | 3:3-18 NGB/ B1/B  PEAK/Pur MvgRHS)  STdnserfuto) I8k MW 8-36Adegs H
BT_HARM_SPSK_2441.DAT 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016

FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM
MID CHANNEL VERTICAL
I ~UL FREMONT, 3m Chomber 3 Mar 2B16 15:23:04
Rodioted Emissions 3-Meters
Project Number: 16U22538
185 CT?;:i : acilsircw
Canfig EUT + AC Adapter + Test Laptop
Mode :BT_HARM_8PSK_2441
g5 Tested by:45258_JL
Sl:
= Peok Limit (dBul/r
I 75
>
L
[}
> 6|:
SE Avg Limit (dBuU/m)
5 55 =
[as)
2
45 5
Q
4 2
35 X
o5
1 14 18
Frequency (GHz)
Ronge (6 REU/UB  Ref/Attn Dst/Avg Tupe Suecp Pls  Foups/fode Fosition Range (GHiz) RBUABH  Ref/Attn  Det/Avg Type Suep Pts Hups/fiods  Position
BT_HARM_BPSK_2441.DAT 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

MID CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.375 36.42 Pk 289 -23.1 0 42.22 - - 74 -31.78 0-360 100 H
2 *2.206 35.16 Pk 314 =222 0 44.36 - - 74 -29.64 0-360 200 H
3 *4.882 44.62 Pk 34 -28.8 0 49.82 - - 74 -24.18 0-360 100 H
5 *7.364 30.06 Pk 35.6 -26.6 0 39.06 - - 74 -34.94 0-360 200 \%
6 *11.49 26.49 Pk 384 -22.8 0 42.09 - - 74 -31.91 0-360 100 \
4 3.192 34.74 Pk 326 -30.1 0 37.24 - - - - 0-360 100 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
*1.375 38.92 PK2 28.9 -23.1 44.72 - - 74 -29.28 332 178 H
*1.375 28.53 VAIT 28.9 -23.1 34.33 54 -19.67 - - 332 178 H
*2.207 38.52 PK2 314 -22.2 47.72 - - 74 -26.28 299 192 H
*2.207 27.64 VA1T 314 -22.2 36.84 54 -17.16 - - 299 192 H
*4.882 49.27 PK2 34 -28.8 54.47 - - 74 -19.53 84 127 H
*4.882 44.79 VA1T 34 -28.8 49.99 54 -4.01 133 120 H
*7.364 33.67 PK2 35.6 -26.6 42.67 - - 74 -31.33 162 201 \
*7.363 22.84 VAIT 35.6 -26.6 31.84 54 -22.16 - - 162 201 Vv
*11.49 30.85 PK2 38.4 -22.8 46.45 - - 74 -27.55 95 140 Vv
*11.488 19.33 VAIT 38.4 -22.7 35.03 54 -18.97 - - 95 140 Vv

3.19 25.57 VAIT 32.6 -30.1 28.07 54 -25.93 - - 91 249 Vv

3.192 37 PK2 32.6 -30.1 39.5 - - 74 -34.5 91 249 Vv

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPOR

FCC ID:

T NO: 16U22930-E1V2
MHI-CONAPPWM

DATE: 9/1/2016

IC ID: 3681C-CONAPPWM

HIGH CHANNEL HORIZONTAL

115

UL FREMONT, 3m Chomber

3 Mar 2816 15:50:13

185

Project Number: 160223936

Client :Access Card
Config:EUT + AC Adapter
Mode :BT_HARM_8PSK_2480

g5

85

Tested by:45258_JL

Rodioted Emissions 3-Meters

75

Peok Limit (dBul/r

65

55

Avg Limit (dBuU/m)

(dBulU/m) Horizontal

45

QLd

35

4
t

W%MM

25

Frequency (GHz)

18

18

Range (62 BUMBU  Ref/fitn Det/fvg Type
1:4-3 r v

R
1M(-64B) /30l 187/18  PEAK/Pur

Sueep Pis
Avg(RHS)  TTnsechuto) 6081 HAY

Fawpe/fode  Fosition Range (6Hz) REWUBH  FRef/Attn Dot/Avg Tupe
XH B-36cegs H | 3:3-18 NC-6cB)/38  BI/B  PERK/Pur Avg(RHS)

5]

Sucep Pts Houps/ode P
Tinsec (futo) |8k

osition
MAXH B-36Adegs H

BT_HARM_BPSK_2480.DAT 38515 26 Jun 2615

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

HIGH CHANNEL VERTICAL

| 1:UL FREMONT, 3m Chomber 3 Mar 2B16 15:58:13
Rodioted Emissions 3-Meters
= Project Number: 160225338
18 Client:Access Card
Canfig EUT + AC Adapter
Mode :BT_HARM_8PSK_2480
g5 Tested by:45258_JL
Sl:
= Peok Limit (dBul/r
I 75
>
L
[}
> BI:
‘e o N
3 Avg Limit (dBuU/m)
5 55 =
[as)
o
45 4 -
o 5]
5 o
35 ™
o5
1 14 18
Frequency (GHz)
Ronge (6 REU/UB  Ref/Attn Dst/Avg Tupe Suecp Pls  Foups/fode Fosition Range (GHiz) RBUABH  Ref/Attn  Det/Avg Type Suep Pts Hups/fiods  Position
BT_HARM_BPSK_2488.DAT 38915 26 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

HIGH CHANNEL DATA

TRACE MARKERS

Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.425 37.18 Pk 28.5 -23.1 42.58 - - 74 -31.42 0-360 100 H
2 *2.798 34.27 Pk 32,6 -21.8 45.07 - - 74 -28.93 0-360 100 H
4 *1.125 37.65 Pk 27.7 -233 42.05 - - 74 -31.95 0-360 200 \
3 *4.959 42.31 Pk 34 -29.4 46.91 - - 74 -27.09 0-360 100 H
6 *9.124 28.01 Pk 36.1 -24.4 39.71 - - 74 -34.29 0-360 200 \
5 6.631 28.76 Pk 35.6 -27.1 37.26 - - - - 0-360 100 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.423 40.93 PK2 28.5 -23.1 46.33 - - 74 -27.67 39 100 H
*1.425 32.71 VA1T 28.5 -23.1 38.11 54 -15.89 - - 39 100 H
*2.799 38.55 PK2 326 -21.8 49.35 - - 74 -24.65 75 135 H
*2.797 27.85 VA1T 326 -21.8 38.65 54 -15.35 - - 75 135 H
*1.126 39.41 PK2 27.8 -23.3 43.91 - - 74 -30.09 126 281 \%
*1.127 28.05 VA1T 27.8 -23.3 32.55 54 -21.45 - - 126 281 \%
*4.959 45.74 PK2 34 -29.4 50.34 - - 74 -23.66 62 100 H
*4.96 41.94 VA1T 34 -29.4 46.54 54 -7.46 - - 62 100 H
*9.122 32.17 PK2 36.1 -24.4 43.87 - - 74 -30.13 321 127 "
*9.123 20.93 VALT 36.1 -24.4 32.63 54 -21.37 - - 321 127 "
6.63 229 VALT 35.6 -27.1 314 54 -22.6 - - 119 305 Vv
6.631 33.39 PK2 35.6 -27.1 41.89 - - 74 -32.11 119 305 Vv

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016
IC ID: 3681C-CONAPPWM

9.2.

WORST-CASE BELOW 1 GHz

GESK SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

9‘:LJL Fremont,5m Chamber B

2 Mar 2816

21:28:087

Rodiated Emissions — 3 Meters
Project Number: 16022938

85 Client:Card Access
Config EUT u/ Power Supply
Mode (BT Below 16Hz

75 Tested by:43575 03

6‘:

55

45
Pk Cimittdeausm)

(dBuU/m3

35

—0 U1

foo

25

RN

t

Iz

Frequency (MHz)

18688

Range (MHz) RBI/VBL Ref/Attn
1:36-208 128k (-6dB)/1M  97/18

Det/fvg Tupe
PEAK/LogPar-ideo 1

Secep Pis  Foups/Mods
sec(huto) 4881 HAKH

RBU/VBY
128k (-6dB) /1M

Pos tion Range (Hz) Ref/Atn  Dot/Avg Tupe
B-360degs H | 3:280-1688 97/18 PEAK/LogPur-Viden

Susep Pts  5ups/Miode
Jnsec(huto) 8981 HAKH

Position
8-3fdegs H

FCC Port!5C 36@-1808MHz. TST 36915 15 Jul 2614

Rev 8.5 24 Jun 2815

VERTICAL PLOT

QKUL Fremaont,5m Chamber B 2 Mar 20816 21:28:07
Radiated Emissions - 3 Meters
= Project Number:16U22938
8 Client:Card Access
Config EUT u/ Power Supply
Mode BT Below [GHz
75 Tested by:43575 05
6K
55
/E ’_
~
> 4': i
3 QPkK LT TdB LU )
@ WJ 14
Z o
3‘:
[
A |
g ™ 8 |
251y 2 g L N
18
™ w”w\ \ MW i g TR
Wi IR . J Wi “mw o
5 (w'u»ww I W} il ’ JW MW*“W T il el
Wl il Uikl wiu
5
38 100 1808
Frequency (MHz)
“Range OF)  ROUUBN  Ref/Atin Det/ivg Type Seaop Pls fups/liods Position “Range O RGW/UBI  Ref/Attn Det/Avg Type “Suesp Pts  Soups/fods Position
if] K(-6)/1H K/logPar-Video Insec(huto) 4601 HAX JeRdegs U 06- 1800 6./ 1H 18 PEA/LogPwr-Video Jmsec(Puto) 8081 AW e
FCC Port{SC 3B-18BBMHz . TST 38915 15 Jul 2814

Rev 8.5 24 Jun 2815
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

BELOW 1 GHz TABLE

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *124.6475 32.56 Pk 17.8 -27.8 22.56 43.52 -20.96 0-360 299 H
9 *127.41 32.32 Pk 17.8 -27.8 22.32 43.52 -21.2 0-360 101 Vv
4 * 275 34.62 Pk 17.3 -26.3 25.62 46.02 -20.4 0-360 101 H
6 *975 35.21 Pk 27 -23.4 38.81 53.97 -15.16 0-360 101 H
10 *274.1 29.02 Pk 17.3 -26.4 19.92 46.02 -26.1 0-360 199 Vv
12 *975 35.47 Pk 27 -23.4 39.07 53.97 -14.9 0-360 101 \
7 33.91 38.71 Pk 22.4 -28.9 3221 40 -7.79 0-360 101 \
1 64.51 46.52 Pk 11.9 -28.5 29.92 40 -10.08 0-360 399 H
8 64.51 43.28 Pk 11.9 -28.5 26.68 40 -13.32 0-360 101 \
3 160.4325 38.55 Pk 16.1 -27.5 27.15 43.52 -16.37 0-360 199 H
5 674.9 40.89 Pk 23.8 -25.6 39.09 46.02 -6.93 0-360 199 H
11 675 42.04 Pk 23.8 -25.6 40.24 46.02 -5.78 0-360 101 Vv

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Pk - Peak detector
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

9.3. WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30 MHz

<UL FREMONT, 3m Chamber

8

o U RF Emissions
Feok Limit (cBuly/m Praject Number: 16022938
68 Client:Card Access

— Config:EUT + Support Equipment
S B Mode :Be [ou 38MHz
51pame Lell : Tested by:45256 JB

e

]

el

i

sl Wy
A iy
gt b

(dBulolts) Horizontal

=] T @
Frequency (MHz)

Range (MHz) REL/UB Ref/Attn  Det/Avg Type Sueep Pis  #5wps/flode Position Range (HHz) RBLI/UB Ref/Attn Det/fvg Type Sueep Pts  #5ups/Mode Position
1:.685-, 15 180C-38)/309  87/D PEAK/Pur Avg(RNS)  4Bnsec(futa) HexH 0-360degs
2:.15-.49 1Bk(-38)/30k  87/8 PEAK/Pur- fvg(RMS)  nsec (Auto) B-368degs
3:.49-1.785 18k (-36)/3% 87/ PEAK/Pur- fvg(RMS)  dnsec (Auta) B-360cegs
4:1.705-38 18k(-362/30%  87/8 PEAK/Pur Avg(RNS)  BTmsec(Auta) 27k 8-360degs

FCC 15.283 Below 38MHz.TST 38315 17 Jun 2815 Rev 9.5 26 Apr 2816
UL FREMONT, 3m Chomber 31 Aug 2816 28:11:45
RF Emissions

Feok Lim Bul Project Number: 16022930

68 Client:Card Access

ConfigiEUT + Support Equipment
Hode :Below 3BHH-

51| - LBl ; Tested by 45256 JB

85

(dBullo | ts)

(2= 1 (=)
Frequency (MHz)

Rarge (FHz) REWUBI  Ref/Attn Det/Avg Tups Sucep Pls  Fawps/fode Fosition Range (=) REWUBH  Rei/fttn Det/fvg Tupe Suzep Pts #5ups/fode Position
1:.089-.15 188(-3d8) /300 87/8 PEAK/Pur Avg(RMS)  4Bmsec(futo) 16k MEXH 8-368degs.
2:.15-.49 1Bk(-368)/30k PEAK/Pur AvG(RNS)  3nsec (futn) 2Tk 8-360ckge
3:.49-1.785 1Bk(-368)/ 30k PEAK/Pur Avg(RHS)  dnsec (futo) 16k A 8-360egs
4:1.705-38 18k (-3d8/30k PEAK/Pur Avg(RMS)  BTmsec(Auto) 27k i B-36@degs

FCC 15.289 Below 38MHz TST 3@915 17 Jun 2815 Rev 9.5 26 Apr 2616

Note: The anechoic chamber has been properly calibrated so that the measurement results
correspond to what would be obtained from an open field sites.
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

BELOW 30 MHz TABLE

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuVv) (dBuVolts)

1 .03572 37.74 Pk 125 1.4 -80 -28.36 56.55 -84.91 36.55 -64.91 0-360

8 .06665 36.7 Pk 11 1.4 -80 -30.9 51.13 -82.03 31.13 -62.03 0-360

2 .06831 37.57 Pk 11 1.4 -80 -30.03 50.91 -80.94 30.91 -60.94 0-360

9 .20214 44.44 Pk 10.8 15 -80 -23.26 41.49 -64.75 21.49 -44.75 0-360

3 21212 44.38 Pk 10.8 15 -80 -23.32 41.07 -64.39 21.07 -44.39 0-360

4 .35393 39.25 Pk 10.7 15 -80 -28.55 36.63 -65.18 16.63 -45.18 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 30m Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
5 .82767 36.23 Pk 10.6 15 -40 8.33 29.25 -20.92 - - 0-360
10 .82767 35.17 Pk 10.6 15 -40 7.27 29.25 -21.98 - - 0-360
6 1.66504 25.52 Pk 10.8 15 -40 -2.18 23.18 -25.36 - - 0-360
7 21.90992 8.41 Pk 9.8 1.7 -40 -20.09 29.54 -49.63 - - 0-360
11 25.93371 19.12 Pk 9 17 -40 -10.18 29.54 -39.72 - - 0-360

Pk - Peak detector
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

10. AC POWER LINE CONDUCTED EMISSIONS
LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-05 66 to 56 56 to 46
05-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 16U22930-E1V2 DATE: 9/1/2016
FCC ID: MHI-CONAPPWM IC ID: 3681C-CONAPPWM

6 WORST EMISSIONS

12[aLJL Fremont, CA CE Room 1 Mar 2B16 23:22:13
Conducted RFI Uoltaoge
Project No:16U22938
186 Client Name:Cord Access
Mode| /Device:EUT w/ Power Supply
Test Uolt/Freq: 128U / 6BHz BT
g2 Test By:43575 05
78
:I 64 N
g e i i CFR 47 Fart |5 Class B Avg
- 50 - TT
AN T \NA IR R
o [ PN P, MW, iy
36 i) 4 w \HW w
22 / »‘/ \\ ( “A“»\ /\‘ﬂ\\ f\‘ “ ?\“ ! ]L g | 4
[ | I NG \ 4 W NS YRR e T R
\/g | \ ( | / \/( \ \ X ‘wfr {'\f \/‘TK ru‘w_‘mﬂl “W_‘I"W‘ 'NIMN
ghom ‘ ) f ‘j \ \ [ I
R A VR VN
-6
15 1 8 38
Frequency (MHz)
Range (MHz) RBU/UBY Ref/fttn  Det/fivg Mode Sueep Pis  #Swps/Mode  Lobel Renge (MHz) RBUW/UBY Ref/fttn  Det/fivg Mode Sweep Pts  #Sups/Mode  Label
1:.15-38 Ok (-6dB) /- 82/18 /Ca 18/2.25kHz  13.3k 1/URIT Line-LI
FCCI5 CE Closs B 15BkHz-3BMHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 Moy 2815

LINE 1 RESULT

Range 1: Line-L1 .15 - 30MHz

Marker  Frequency Meter Det T1310IL LC Limiter  Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading L1 Cables (dB) Reading Part15 Margin  Part15 Margin
(dBuV) 1&3 dBuv Class B (dB) Class B (dB)
QpP Avg
1 .20175 35.24 Qp 0 0 10.1 45.34 63.54 -18.2 - -
2 .20175 24.83 Ca 0 0 10.1 34.93 - - 53.54 -18.61
3 465 35.43 Qp 0 0 10.1 45.53 56.6 -11.07 - -
4 465 21.3 Ca 0 0 10.1 314 - - 46.6 -15.2
5 .78675 29.82 Qp 0 0 10.1 39.92 56 -16.08 - -
6 79125 12.2 Ca 0 0 10.1 22.3 - - 46 -23.7
7 1.239 29.42 Qp 0 0 10.1 39.52 56 -16.48 - -
8 1.24125 12.55 Ca 0 0 10.1 22.65 - - 46 -23.35
9 3.00075 29.14 Qp 0 1 10.1 39.34 56 -16.66 - -
10 3.00075 11.74 Ca 0 1 10.1 21.94 - - 46 -24.06
11 14.43975 35.42 Qp 0 .2 10.2 45.82 60 -14.18 - -
12 14.43975 24.63 Ca 0 2 10.2 35.03 - - 50 -14.97
13 22.30575 23.57 Qp 0 3 10.4 34.27 60 -25.73 - -
14 22.2855 9.54 Ca 0 3 10.4 20.24 - - 50 -29.76

Qp - Quasi-Peak detector

Ca - CISPR average detection

Page 65 of 69
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 16U22930-E1V2
FCC ID: MHI-CONAPPWM

DATE: 9/1/2016

IC ID: 3681C-CONAPPWM

LINE 2 PLOT
| ogUt Fremont, CA CE Roon | Mar 2016  23:22:13
Conducted RFI Uoltage
186 €1 2t Nome Caord Posess
Mode|/Device:EUT w/ Power Supply
Test Uolt/Freq: 128U / 6BHz BT
g7 Test By:43575 05
78
N 64
! D
L [ . CFR 47 Far 5 Class B Ave
3 5@ : .
2 15 1y
@ f i 19 25
36 ] i ! : A
16 | ~H T — ‘
i i ey W N -"Ww‘“"wﬂw y oﬁ\
! M‘
-6
15 i [Z] 30
Frequency (MHz)
Range (MHz) RBU/VBY Ref/Attn  Det/Avg Mode Sueep Pis  #Swps/Mode  Lobel Tungg (MHz) REL:CUBLI Ra'f/?un Det/Avg Mode fwaep . Pt’s nswr/nﬂa! LGBT‘L
FCC15 CE Class B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 8.5 26 May 2815
LINE 2 RESULT
Range 2: Line-L2 .15 - 30MHz
Marker  Frequency Meter Det T1310 LC Limiter ~ Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading ILL2 Cables (dB) Reading Part15  Margin Part 15 Margin
(dBuV) 283 dBuVv Class B (dB) Class B (dB)
Qp Avg
15 .1995 31.94 Qp 0 0 10.1 42.04 63.63 -21.59 - -
16 .20175 19.74 Ca 0 0 10.1 29.84 - - 53.54 -23.7
17 .39525 32.05 Qp 0 0 10.1 42.15 57.95 -15.8 - -
18 .39975 18.6 Ca 0 0 10.1 28.7 - - 47.86 -19.16
19 .8655 25.78 Qp 0 0 10.1 35.88 56 -20.12 - -
20 .86325 9.85 Ca 0 0 10.1 19.95 - - 46 -26.05
21 2.48775 23.05 Qp 0 1 10.1 33.25 56 -22.75 - -
22 2.48775 7.85 Ca 0 1 10.1 18.05 - - 46 -27.95
23 14.39925 35.41 Qp 1 2 10.2 45.91 60 -14.09 - -
24 14.39925 22.2 Ca 1 2 10.2 32.7 - - 50 -17.3
25 22.80075 26.92 Qp 0 3 10.4 37.62 60 -22.38 - -
26 22.76025 15.5 Ca 0 3 10.4 26.2 - - 50 -23.8

Qp - Quasi-Peak detector

Ca - CISPR average detection
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