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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Packet Power LLC
2095 Salem Ct
Orono, MN, 55356, USA

EUT DESCRIPTION: Power Monitoring Module
MODEL.: P5T3
SERIAL NUMBER: None
DATE TESTED: March 3, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL LLC 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 LLC 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 LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC 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 By: Tested By:
B
ook S =
Bart Mucha MICHAEL FERRER
Staff ENGINEER PROJECT LEAD
UL LLC UL LLC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2003,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, IL 60062, USA.
UL NBK is accredited by NVLAP, Laboratory Code 100414-0

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

Sample Calculations
Radiated Field Strength and Conducted Emissions data contained within this report is calculated on the
following basis:
Field Strength (dBuV/m) = Meter Reading (dBuV) + AF (dB/m) - Gain (dB) + Cable Loss (dB)
Conducted Voltage (dBuV) = Meter Reading (dBuV) + Cable Loss (dB) + LISN IL (dB)
Conducted Current (dBuA) = Meter Reading (dBuV) + Cable Loss (dB) - Transducer Factor
(dBohms)

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Range Equipment Uncertainty k=2
Radiated Emissions | 30-200MHz Bicon 10m Horz 4.27dB
Radiated Emissions | 30-200MHz Bicon 10m Vert 4.28dB
Radiated Emissions | 200-1000MHz | LogP 10m Horz 3.33dB
Radiated Emissions | 200-1000MHz | LogP 10m Vert 3.39dB
Radiated Emissions | 1-6GHz Horn 5.02dB
Radiated Emissions | 6-18GHz Horn 5.34dB
Radiated Emissions | 18-26GHz Horn 6.60dB
Conducted Ant Port | 30MHz-26GHz | Spectrum Analyzer | 2.94dB
RF Power dB Power Meter 0.45dB

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 wireless monitoring device of AC power.

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)
902.4-927.6 Basic GFSK -13.96 0.04

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a ¥4 wave length 82mm antenna, with a maximum gain of 0.5 dBi.
Antenna in integral, therefore Radiated Emissions represented Conducted Antenna port

measurements.
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest 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.

Line Conducted test, EUT was setup on 80cm table
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5.5.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Use

Product Type

Manufacturer

Model

Comments

EUT | Power Monitoring Module

Packet Power LL C

P5T3

None

Note: EUT - Equipment Under Test, AE - Auxiliary/Associated Equipment, or SIM -

Simulator (Not Subjected to Test)

/O CABLES
Port # Name Type* | Cable Cable Comments
Max. >3m | Shielded
(Y/N) (Y/N)
0 Enclosure N/E — — None
1 Mains AC AC Input
2 Mains AC AC Output, no termination
Note:
IAC = AC Power Port DC = DC Power Port N/E = Non-Electrical
110 = Signal Input or Output Port (Not Involved in Process Control)
TP = Telecommunication Ports
TEST SETUP

The EUT is not installed in a conduit box during the tests. Test software exercised the radio

card.
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SETUP DIAGRAM FOR TESTS

AC Mains
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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 Asset Cal Date Cal Due Test
EMI Test Receiver Rohde & Schwarz ESU EMC4323 20131220 20141231 RE
Bicon Antenna Chase VBAG6106A EMC4078 20130213 20140228 RE
Bicon Antenna Electro-Metrics EM-6981A EMC4070 20130911 20140930 RE
Log-P Antenna Chase UPAG6109 EMC4313 20131003 (20141031 RE
Spectrum Analyzer Agilent E4446A MY45300099 (20130129 |20150129 RE
Spectrum Analyzer Rohde & Schwarz FSEK EMC4182 20131217 20143112 RE
Antenna Array UL BOMS EMC4276 20130913 20140913 RE
EMI Test Receiver Agilent N9030A EMC4360 20131221 20141221 OBW, Dwell
Antenna EMCO - - N/A N/A OBW, Dwell
EMI Test Receiver Rohde & Schwarz ESCI EMC4328 20131217 |20141231 CE
LISN Solar 8602-50-TS-50-N [EMC4052 20140116 20150116 CE
LISN Solar 8602-50-Ts-50-N |EMCA064 20140116  [20150116  |CE
LISN Solar 8602-50-Ts-50-N |EMC4067 20140116 20150116 CE
LISN Solar 8602-50-Ts-50-N |EMC4065 20140116 20150116 CE
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7. ANTENNA PORT TEST RESULTS

8. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
900MHz band (Hopping ON)
EUT | 15600 | 100 | o0.156 | 15.60% | 16.14 | N/A
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8.2. DUTY CYCLE PLOTS

HOPPING ON
DUTY CYCLE
Agilent Spectrum Analyzer - Swept 5A
RF 509 DC SENSE.INT] ALIGNAUTO 09:57:15 AM1an 29, 2014
marker 9A7.81833 ms J Trig Delay: 50.00 ms Avg Type: Log-Pwr TRACE 3456
PNO:Wide (0 Trig:Video b
IFGain:Low #Atten: 6 dB DET|P MW

AMEKr9 7.818 ms|
-4.26 dB|

10 dBidiv__ Ref -24.00 dBm
Log

=340

450 - TRIG LYL

540

1A2 hAG [h7as

540 |
oS R e

-54.0

540

104
A4

Center 902.428138 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 500.1 ms (1600 pts)

1 t 7818 ms (&) r
2 F t 49.26 ms -7268 dBm
3 A4 t oA 7.506 ms (A) 1.72dB
4 F t 1184 ms -7878 dBm
5 A6 t (Al 7818 ms (A) 0.70 dB
6 F t 186.9 ms -71.65 dBm
7 48 t (@A 7818 ms (A) 3.96 dB
F t 286.3ms -72.49 dBm
t (4l 7.818 ms (A) -4.26 4B
t 3254 ms -74.41 dBm
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8.3. BASIC DATA RATE GFSK MODULATION

8.3.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz2) (kHz)
Low 902.4 222.3 225.38
Middle 914.8 218.1 215.43
High 927.6 217.4 207.26
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20 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
RF 500 DC

SENSEIMT]

A\ ALIGH AUTO/NCRF [01:17:34 PM Mar 14, 2014

L
Ref Value -28.00 dBm Center Freq: 902.400000 MHz Radio Std: None TracelDetector

T— Trig:Free Run
S
#IFGain:Low #Atten: 10 dB

Avg|Hold:>10/10

Radio Device: BTS

10 dBidiv Ref -28.00 dBm

Log
380

-18.0

Clear Write

Center 902.4 MHz
Res BW 9.1 kHz

VBW 91 kHz

Span 1 MHz
Sweep 11.2ms

Average|

Max Hold

Min Hold|

Occupied Bandwidth

220.69 kHz
Transmit Freq Error 18.622 kHz
x dB Bandwidth 222.3 kHz

Total Power

OBW Power
x dB

-43.0 dBm

IAuto

Detector|
Peakh
Man

99.00 %
-20.00 dB

MSG

‘STATUS ‘
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BANDWIDTH MID CH

Agilent Spectrum Analyzer - Dccupied BW i

508  DC

SENSEIMT]

AL ALIGH AUTOYNORF [01:18:32 PM Mar 14, 2014

L RF
[Center Freq 914.800000 MHz

| Center Freq: 914.800000 MHz

Ly
#IFGain:Low

T— Trig:FreeRun
#Atten: 10 dB

Avg|Hold:>10/10

Radio Std: None TracelDetector

Radio Device: BTS

10 dBldiv Ref -28.00 dBm
Log

-38.0

-18.0

Clear Write

-58.0

-68.0

-78.0

Average|

-88.0

-98.0

-108

Max Hold|

-118

Center 914.8 MHz
Res BW 9.1 kHz

VBW 91 kHz

Min Hold|
Span 1 MHz
Sweep M2msoonon |

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

12.409
2181

Total Power

233.32 kHz

kHz
kHz

OBW Power
x dB

Detector|
-43.7 dBm Peaky

Man

99.00 %
-20.00 dB

‘STATUS ‘
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BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW B

S09  DC SENSE:INT]

A\ ALIGH AUTO/NORF [01:21:50 PR Mar 14, 2014

L RF
[Center Freq 927.600000 MHz

#IFGain:Low

T Trig:Free Run
#Atten: 10 dB

| Center Freq: 927.600000 MHz
— Avg|Holdz> 10110

Radio Std: None

Radio Device: BTS

10 dBidiv Ref -28.00 dBm

TracelDetector

Log
-38.0

Clear Write,

Center 927.6 MHz

|Res BW 9.1 kHz VBW 91 kHz

Span 1 MHz
Sweep 11.2 ms

Average

Max Hold

Min Hold|

Occupied Bandwidth
209.78 kHz
22.729 kHz
217.4 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

~42.9 dBm

Detector|
PeakP
Man

99.00 %
-20.00 dB

‘STATUS ‘

Page 16 of 65

UL LLC - Consumer Technology Division
333 Pfingsten Rd., Northbrook, IL 60446, USA

TEL: (847) 272-8800

FORM NO: CCSUP4701I
FAX: (847) 272-8129

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 10006685B

DATE: March 3, 2014

99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
RF 500 DC

SENSEIMT]

A\ ALIGH AUTO/NCRF [01:16:36 PM Mar 14, 2014

L
Ref Value -28.00 dBm Center Freq: 902.400000 MHz Radio Std: None TracelDetector

T— Trig:Free Run
S
#IFGain:Low #Atten: 10 dB

Avg|Hold:>10/10

Radio Device: BTS

10 dBidiv Ref -28.00 dBm

Log
380

-18.0

Clear Write

Center 902.4 MHz
Res BW 9.1 kHz

VBW 91 kHz

Span 1 MHz
Sweep 35.27 ms

Average|

Max Hold

Min Hold|

Occupied Bandwidth

225.38 kHz
Transmit Freq Error 15.523 kHz
x dB Bandwidth 218.9 kHz

Total Power

OBW Power
x dB

-43.4 dBm

IAuto

Detector|
Sample»
Man

99.00 %
-20.00 dB

MSG

‘STATUS ‘
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BANDWIDTH MID CH

Agilent Spectrum Analyzer - Dccupied BW i

508  DC

SENSEIMT]

(AN ALIGH AUTOYNORF [01:19:16 PM Mar 14, 2014

L RF
[Center Freq 914.800000 MHz

| Center Freq: 914.800000 MHz

Ly
#IFGain:Low

T— Trig:FreeRun
#Atten: 10 dB

Avg|Hold:>10/10

Radio Std: None TracelDetector

Radio Device: BTS

10 dBldiv Ref -28.00 dBm
Log

-38.0

-18.0

Clear Write

-58.0

-68.0

-78.0

Average|

-88.0

-98.0

-108

Max Hold|

-118

Center 914.8 MHz
Res BW 9.1 kHz

VBW 91 kHz

Min Hold|
Span 1 MHz
Sweep 3527 msb—ouono |

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

20.037
213.3

Total Power

215.43 kHz

kHz
kHz

OBW Power
x dB

44.5 dBm Detector|
Sample»

Man

99.00 %
-20.00 dB

‘STATUS ‘
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BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW B

S09  DC SENSE:INT]

A\ ALIGH AUTO/NORF [01:21:19 PR Mar 14, 2014

L RF
[Center Freq 927.600000 MHz

#IFGain:Low

T Trig:Free Run
#Atten: 10 dB

| Center Freq: 927.600000 MHz
— Avg|Holdz> 10110

Radio Std: None

Radio Device: BTS

10 dBidiv Ref -28.00 dBm

TracelDetector

Log
-38.0

Clear Write,

Center 927.6 MHz

|Res BW 9.1 kHz VBW 91 kHz

Span 1 MHz
Sweep 35.27 ms

Average

Max Hold

Min Hold|

Occupied Bandwidth
207.26 kHz
24.464 kHz
216.2 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

~43.9 dBm

Detector,|
Sample»
Man

99.00 %
-20.00 dB

‘STATUS ‘
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8.3.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater,
the system shall use at least 25 hopping frequencies and the average time of occupancy on any
frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum
allowed 20 dB bandwidth of the hopping channel is 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% of the span
and the VBW > RBW. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - Swept 5A

L RF S0%  DC SENSEIMT] | ALIGH AUTOYNO : 01:24:50 Pi Mar 14, 2014 Mark
Marker 1 A 400.000000 kHz ) Avg Type: Log-Pwr TRACE[T=5 15 6 arker
PNO: Wide (0 1hg:Free Run Avg|Held:>100/100 T IF' A
IFGain:Low Atten: 10 dB DET select Marker
AMEKr1 400 kHz 1"
[0 gBici__Ref 0.00 dBm -0.160 dB
00 Normal
-200
Delta)
-30.0
-40.0
Fixed
-50.0 ‘
7y
-60.0
o
-70.0
600 Properties»|
-90.0
More
Start 902.000 MHz Stop 904.000 MHz 10f2
Res BW 18 kHz VBW 180 kHz Sweep 5.73 ms (1001 pts)
|MSG ‘ ‘STATUS‘
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8.3.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies;
if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at
least 25 hopping frequencies

TEST PROCEDURE

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: 64 Channels observed
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS

Agilent Spectrum Analyzer - Swept 5A

L RF S0%  DC SENSEIMT] | ALIGH AUTOYNO : 12:37:56 PM Mar 14, 2014 Mark
Marker 2 928.000000000 MHz ) Avg Type: Log-Pwr TRACE[T=5 15 6 arker
PNO: Wide (0 1hg:Free Run Avg|Held:>100/100 T IF' A
IFGain:Low Atten: 10 dB DET select Marker
Mkr2 928.00 MHz 2"
[0 gBici__Ref 0.00 dBm -57.694 dBm
00 Normal
-200
Delta)
-30.0
-40.0
Fixed
-50.0
60.0 o
-70.0 <>
600 Properties»|
-90.0
More
Start 900.00 MHz Stop 930.00 MHz 10f2
#Res BW 300 kHz VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
|MSG ‘ ‘STATUS‘
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8.3.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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 25.6 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 25.6 second period (64 channels * 0.4 s) is
equal to pulse width.

RESULTS

Pu_Ise Number of Average Time | Limit Margin

Width Pulses in of Occupancy

(msec) 20sec (sec) (sec) (sec)
GFSK Normal Mode

Eutr | 78 | 25 | 0195 | 04 | -0.205
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PULSE WIDTH

PULSE WIDTH

Agilent Spectrum Analyzer - Swept SA B
RF 509 OC SENSE INT] ALIGH AUTO 03:57:15 AM 1an 29, 2014
Warker 9A7.81833 ms Trig Delay: 50.00 ms Avg Type: Log-Pwr TRACE 345
v — Trig: Video THPE| [
PNO: Wide O
IFGain:Low HAtten:6 dB oETfF NHH I

AMKr9 7.818 ms|
19 gBldiv Ref -24.00 dBm -4.26 dB

-34.0

440 TRIG LYL

540

B0 B blﬂAS

i W renoenss

-840

840

-104

-114

Center 902.428138 MHz Span 0 Hz
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 500.1 ms (1600 pts)

FUNCTION FLINCTI LE

7.818 ms (A)
49.26 ms
76506 ms (A)
1184 ms
7818 ms {A)
186.9 ms
7818 ms (A)
2663 ms
7818 ms (A)
3254 ms

@ 'ea 'R

'nE-nD-nD-nD-nB
(=]

IM—-QIoo-lmon:N—\

=
@
]
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NUMBER OF PULSES OBSERVATION PERIOD

NUMBER OF PULSES - 25

Agilent Spectrum Analyzer - Swepk A

RF 509 DC SENSEIMT] ALTGH AUTO —— 09:42:25 AM Jan 29, 2014
Warker 517.8300 s J Trig Delay: -150.0 ms Avg Type: Log-Pwr TRACE 345 ]
PNO: Wide G0 T1ig:Video ! Y
IFGain:Low Atten: 6 dB DET
Mkr517.83 s
10 dErdiv__Ref -35.00 dBm -49.29 dBm
4‘; 2 3 4 ﬁi
n || Il m I TRIGLYL
= WMMWMMWWMWMMwM
750
850
950
-105
15
125
Center 902.428138 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 s (1600 pts)
[MKR[MODE[TRE[SCLL % [ v [ _FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE
1T N 1t 1438 ms 48.60 dBm
2 N 1 t 4559 s -48.81 dBm
3N 1 t 8987 s -48.78 dBm
4 N 1 ¢t 1340s 48.61 dBm
s N 1t 1783s -49.29 dBm
6
7
8
9
10
11
12

STATUS

5 pulses per train.
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8.3.5. OUTPUT POWER

LIMIT

815.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output power was found using calculation from field strength measurement. See
below for calculation.

RESULTS
Channel Frequency | Field Strength Output Power Limit Margin
(MHz) dBuV/m (dBm) (dBm) (dB)
Low 902.4 81.95 -14.14 30 -44.14
Middle 914.8 81.93 -14.16 30 -44.16
High 927.6 82.13 -13.96 30 -43.96

The Maximum Peak Output Power was calculated from equitation

P=(E x d)*30G, where

P is the power in watts;

E is the measured field strength in V/m;

d is the measurement distance, d = 3m;

G is the numerical antenna gain of the transmitter G = 0.5dBi , or G = 1.122 (numerical)
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
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. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. 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 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 10 Hz for average measurements.

The spectrum from 30 MHz to 10 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 900MHz 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.

Note: Bandedge scans shows at least 20dB margin at the bandedge. This is shown
because EUT antenna port was not available for conducted antenna port measurements.
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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

UL EMC Test System 3 Mar 2814 23:15:84
Radiated Emissions

Packet Power
98 Madel: P5T3
Made: 982.4MHz LaCh 12
120U, 68Hz
Red=Horizontal PK Scan

1868

[5))
)

N
=

L
)
8
i)
E
S
358
o
=
3
2
[as}
o

L
=

535
Frequency (MHz)
RE 9@@ BE.TST # Rev 9.5 12 Dec 2813
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Packet Power

Model: P5T3

Mode: 902.4MHz LoCh 12
120V, 60Hz
Red=Horizontal PK Scan

Corrected
Test Meter Antenna Reading
Marker  Frequency Reading Factor  Cable dB(uVolts Margin  Azimuth Height
No. (MHz) (dBuV) Detector dB/m Factor dB /meter) Limit (dB) [Degs] [em] Polarity
1 902.43 49.9 PK 22.9 9.9 82.7 94 -11.3 0-360 154 H
2 902.02 7.59 PK 22.9 9.9 40.39 94 -53.61 0-360 199 H
3 901.9 11.99 PK 229 9.9 44.79 56.48 -11.69 0-360 199 H
4 901.44 7.45 PK 22.9 9.9 40.25 56.48 -16.23 0-360 199 H

PK - Peak detector
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

188 UL EMC Test System

3 Mar 2814 23:29:12

Radiated Emissions

ELG]

Packet Power

Model: PST3
Mode: 982 .4MHz LaCh 12
128U, 6@H=

Cyan=Vertical PK Scen
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Packet Power

Model: P5T3

Mode: 902.4MHz LoCh 12

120V, 60Hz

Cyan=Vertical PK Scan

Corrected
Test Meter Antenna Reading

Marker  Frequency Reading Factor Cable dB(uVolts/ Margin  Azimuth Height

No. (MHz) (dBuV) Detector dB/m Factor dB meter) Limit (dB) [Degs] [em] Polarity
1 902.375 47.97 PK 22.9 9.9 80.77 94 -13.23 0-360 199 V
2 901.82 18.51 PK 22.9 9.9 51.31 56.48 -5.17 0-360 199 vV
3 901.48 15.19 PK 22.9 9.9 47.99 56.48 -8.49 0-360 199 vV

PK - Peak detector
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

188

UL EMC Test System 4 Mo 20814

0868584

Radiated Emissions

Packet Power
98 Madel: P5T3
Made: 927.6MHz HiCh
120U, 68Hz

16

Red=Horizantal PK Scon %
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Packet Power

Model: P5T3

Mode: 927.6MHz HiCh 16
120V, 60Hz
Red=Horizontal PK Scan

Test Meter Antenna
Marker  Frequency Reading Factor
No. (MHz) (dBuV) Detector dB/m
1 927.6 47.15 PK 23.3
2 927.91 7.98 PK 233
3 928.05 7.99 PK 23.3
4 928.55 12.3 PK 233

PK - Peak detector

Corrected
Reading
Cable dB(uVolts Margin  Azimuth Height
FactordB /meter) Limit (dB) [Degs] [em] Polarity
10 80.45 94 -13.55 0-360 101 H
10 41.28 94 -52.72 0-360 101 H
10 41.29 56.48 -15.19 0-360 101 H
10 45.6 56.48 -10.88 0-360 199 H
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

188 UL EMC Test System

3 Mar 2814 23:56:082

Radiated Emissions

ELG]

Packet Power

Madel: P5T3
Mode: 927.6MHz HiCh 16
120U, 68Hz 1

Cyan=Usrtical PK Scan 7
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Packet Power

Model: P5T3
Mode: 927.6MHz HiCh 16
120V, 60Hz
Cyan=Vertical PK Scan
3 meter Correcte
UPA6109 with d
Test Meter SN24423 LogP Reading
Marker  Frequenc Reading( EMC4313 Emission dB(uVolt Margin  Azimuth Height
No. y (MHz) dBuV) Detector 3M sCa s/meter) Limit (dB) [Degs] [em] Polarity
1 927.66 49.03 PK 233 10 82.33 94 -11.67 0-360 199 Vv
2 927.98 12.94 PK 23.3 10 46.24 94 -47.76 0-360 19V
3 928.09 19.94 PK 23.3 10 53.24 56.48 -3.24 0-360 101 vV

PK - Peak detector
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HARMONICS AND SPURIOUS EMISSIONS
Lo Channel

g UL EMC Test System 22 Oct 2813 a|:.23:17

Freliminory Radiated Emissions

Focket Power

Goteway Transmitter

9¥B Barnd, Z-Axis, LoCh 12
1281, GaHz

Red: Horizantol Green: Uertico

CFR 47 Fort 15 Closs § 3m

6

(]

o 5]

.
A

AL mdh
Frmimpemm

/ g ,.[Ml i

515

1 d

%uemcg CGEH=2
BOMS 1GHz - 1BGHz Ampified Multifntenna PSQ mm * Rev 8.5 12 Jun 20813
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Packet Power
Gateway Transmitter
900 Band, Z-Axis, LoCh 12

120V, 60Hz
Red: Horizontal Green: Vertical
Test Meter Antenna BOMS Corrected
Marker  Frequency Reading factor Factor Reading
No. (GHz) (dBuV) Detector dB/m (dB) dBuv/m
1 1.805 15.63 PK 26.8 3.98 46.41
2 2.256 68.99 PK 21.7 -51.44 39.25
3 2.707 72.06 PK 22.1 -50.69 43.47
4 1.805 20.87 PK 26.8 3.98 51.65
5 2.131 72.45 PK 21.5 -52.11 41.84
6 2.256 75.13 PK 21.7 -51.44 45.39
7 2.707 73.51 PK 22.1 -50.69 44.92

PK - Peak detector

Limit dB
54
54
54
54
54
54
54

Margin  Azimuth Height
(dB) [Degs] [em] Polarity
-7.59 0-360 100 H
-14.75 0-360 100 H
-10.53 0-360 100 H
-2.35 0-360 100 V
-12.16 0-360 100 v
-8.61 0-360 100 V
-9.08 0-360 100 V
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HARMONICS AND SPURIOUS EMISSIONS
Mid Channel

g UL EMC Test System 21 Oct 2813 23:16:47

Freliminory Radiated Emissions

Focket Power

Goteway Tronsmitter

SHH Band, Z-Axis, MidCh 14
1281, GaHz

Red: Horizantol Green: Uerticol

CFR 47 Fort 15 Closs § 3m
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Packet Power

Gateway Transmitter

900 Band, Z-Axis, MidCh 14
120V, 60Hz

Red: Horizontal Green: Vertical

Test Meter Antenna BOMS
Marker  Frequency Reading( factor Factor
No. (GHz) dBuV)  Detector dB/m (dB)
1 1.83 16.15 PK 26.9
2 2.287 70.25 PK 21.7
3 2.744 73.75 PK 22.1
4 2.803 66.57 PK 22.2
5 1.83 20.44 PK 26.9
6 2.131 71.51 PK 215
7 2.287 73.56 PK 21.7
8 2.745 74.72 PK 22.1
9 2.804 63.5 PK 22.2

PK - Peak detector

3.97
-50.87
-50.67

-50.3

3.97
-52.11
-50.87
-50.67
-50.29

Corrected

Reading Margin

dBuV/m LimitdB (dB)
47.02 54 -6.98
41.08 54 -12.92
45.18 54 -8.82
38.47 54 -15.53
51.31 54 -2.69

40.9 54 -13.1

44.39 54 -9.61
46.15 54 -7.85
35.41 54 -18.59

Azimuth Height

[Degs] [em] Polarity
0-360 100 H
0-360 100 H
0-360 100 H
0-360 100 H
0-360 149 Vv
0-360 100 V
0-360 100 V
0-360 100 V
0-360 149 vV
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HARMONICS AND SPURIOUS EMISSIONS
Hi Channel

g UL EMC Test System

CFR 47 Part 15

22 Oct 2813 a8 44 46

Freliminory Radiated Emissions

Focket Power

Goteway Tronsmitter

SHH Band, Z-Axis, HiCk 16
1281, GaHz
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Horizantaol Green:

Closs B 3m

.ﬂw
ks hLJ%WW”” %
40 |l 2
il il
Wﬂﬂ%$w¢hm&w

515

1

Emcy

FPE%U
BOMS 1GHz — 1BGHz Ampified Multifntenna PSA mm. TST %

gl
e

S]

bl o
il mmﬂJF”WWMWL
ek

iy
T

! K
| ‘,hr”,\w .L-“.'*w\’ \h
e sl L
y .y

L v
¥

d

CGH=2
Rewv 9.5 12 Jun 2813

Page 41 of 65

UL LLC - Consumer Technology Division
333 Pfingsten Rd., Northbrook, IL 60446, USA

FORM NO: CCSUP4701I

TEL: (847) 272-8800 FAX: (847) 272-8129

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 10006685B

DATE: March 3, 2014

Packet Power

Gateway Transmitter

900 Band, Z-Axis, HiCh 16

120V, 60Hz

Red: Horizontal Green: Vertical

Test Meter Antenna BOMS
Marker  Frequenc Reading factor Factor
No. y (GHz) (dBuV) Detector dB/m (dB)
1 1.855 15.71 PK 27.1
2 2319  68.52 PK 21.7
3 2.783 73.64 PK 22.2
4 1.855 21.06 PK 27.1
5 2.132  69.59 PK 21.5
6 2.319 69.66 PK 21.7
7 2.783  75.31 PK 22.2
8 5.566  63.81 PK 28.3

PK - Peak detector

3.99
-50.91
-50.45

3.99

-52.1
-50.91
-50.45
-49.45

Corrected

Reading Margin

dBuV/m LimitdB (dB)

46.8 54 -7.2

39.31 54 -14.69
45.39 54 -8.61
52.15 54 -1.85
38.99 54 -15.01
40.45 54 -13.55
47.06 54 -6.94
42.66 54 -11.34
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0-360 100 H
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9.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION

HORIZONTAL PLOT

UL EMC Tes=t Sysztem 21 Oct 2613 21147129

188

ERadiated Fmissions

i |Facket Powsr
i Gotewoy Tronsmitter
V9868 Bond, Z-Axis, Mid Ch 14
: | | fl12ey, BEHz
15 : ; - +Red: Horizontol Green: Verticol

L

78

[S15]

E % % 3 3 ,”m”m”mﬁm”m”mﬂj ,,,,,, CFH~4V§— ,”4,””€¢§55ﬁ,m 3 ,,,,,, é ,,,,, E”
50 gﬁ?ﬁﬁtsﬁfﬁ%:f

dBlulalts/meter)

3Bl

Range (MHz3 Det  RBW  UBW / fvg Tup Rerge (MHz3 Det  RBW  UBW / fvg Tup
1:30-288 PEAK 128k 1M / Lag-PurCUidea) | 3:289-ToB2 PEAK 128k 1M / Log~Pur(Uideo)

* not soved * Rev 9.5 12 Jun 2813
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Packet Power

Gateway Transmitter

900 Band, Z-Axis, Mid Ch 14
120V, 60Hz

Red: Horizontal Green: Vertical

Corrected
Test Meter Antenna Reading
Frequency Reading factor Cable dB(uVolts Margin  Azimuth Height
Marker No. (MHz) (dBuV) Detector dB/m factor dB 10m to 3m /meter) LimitdB (dB) [Degs] [em] Polarity
1 185.72 42.89 PK 15.9 -29.1 10.5 40.19 43.52 -3.33 0-360 400 H
2 111.0475 47.45 PK 12.3 -29.8 10.5 40.45 43.52 -3.07 0-360 9V
3 118.74 46.41 PK 13.1 -29.8 10.5 40.21 43.52 -3.31 0-360 9V
4  123.4575 47.3 PK 13.6 -29.8 10.5 41.6 43.52 -1.92 0-360 9V
5 129.3225 45.53 PK 13.9 -29.7 10.5 40.23 43.52 -3.29 0-360 9 Vv
6 141.945 48.33 PK 14.3 -29.6 10.5 43.53 43.52 0.01 0-360 EERY
7 161.24 44.28 PK 15.2 -29.5 10.5 40.48 43.52 -3.04 0-360 9V
8 183.595 42.69 PK 15.9 -29.1 10.5 39.99 43.52 -3.53 0-360 29V
9  284.6667 50.64 PK 13.1 -26.2 10.5 48.04 46.02 2.02 0-360 300 H
10 297.0667 49.76 PK 13.4 -26.2 10.5 47.46 46.02 1.44 0-360 300 H
11 314 48.28 PK 13.7 -26 10.5 46.48 46.02 0.46 0-360 300 H
12 330.4 47.7 PK 14.1 -25.9 10.5 46.4 46.02 0.38 0-360 300 H
13 914.9333 72.94 PK 23.1 -24.6 10.5 81.94 46.02 35.92 0-360 99 H
14 244.4 46.92 PK 12 -26.6 10.5 42.82 46.02 -3.2 0-360 CERY
15 914.9333 75.36 PK 23.1 -24.6 10.5 84.36 46.02 38.34 0-360 199 vV
Corrected
Test Meter Antenna Reading
Frequency Reading factor Cable 10mto  dB(uVolts Margin  Azimuth Height
(MHz) (dBuVv) Detector dB/m factor dB 3m /meter) LimitdB (dB) [Degs] [cm] Polarity
186.0009 36.3 QP 16 -29.1 10.5 33.7 43.52 -9.82 297 345 H
111.0146 39.2 QP 12.3 -29.8 10.5 32.2 43.52 -11.32 249 105 V
118.7408 38.27 QP 13.1 -29.8 10.5 32.07 43.52 -11.45 170 113 V
123.4234 37.31 QP 13.6 -29.8 10.5 31.61 43.52 -11.91 184 104 vV
129.3383 39.16 QP 13.9 -29.7 10.5 33.86 43.52 -9.66 342 105 V
141.98 41.48 QP 14.3 -29.6 10.5 36.68 43.52 -6.84 69 100 V
161.2429 35.21 QP 15.2 -29.5 10.5 31.41 43.52 -12.11 254 100 V
183.5338 35.93 QP 15.9 -29.2 10.5 33.13 43.52 -10.39 222 100 V
284.6771 41 QP 13.1 -26.2 10.5 38.4 46.02 -7.62 145 316 H
297.0517 42.42 QP 13.4 -26.2 10.5 40.12 46.02 -5.9 164 323 H
314.0188 41.84 QP 13.7 -26 10.5 40.04 46.02 -5.98 338 276 H
330.2244 40.31 QP 14.1 -25.9 10.5 39.01 46.02 -7.01 155 286 H
244.2246 34.16 QP 12 -26.6 10.5 30.06 46.02 -15.96 265 116 V

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 10006685B

DATE: March 3, 2014

9.4.

DIGITAL DEVICE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (DIGITAL DEVICE, HORIZONTAL)
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REPORT NO: 10006685B

DATE: March 3, 2014

Manufacturer:Packet Power
Model#P5T3 Sample B

Mode :RX

Voltage:120Vac60Hz
RED:Horizontal, GREEN:Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5 6
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHz) (dB) (dB)

Bicon Horizonta 30 - 200MHZ ——=————————————————— -

1 30.9345 31.36dBuvV PK 17.5 -30.1 18.76 40 30 39.08 29.55 - -
Azimuth:0-360 Height:250 Horz Margin (dB) -21.24 -11.24 -20.32 -10.79 - -

2 197.7061 34.14dBuvV PK l6.1 -28.8 21.44 40 30 43.52 33.07 - -
Azimuth:0-360 Height:250 Horz Margin (dB) -18.56 -8.56 -22.08 -11.63 - -

Bicon Vertical 30 - 200MHzZ —=—=———=—————————— -

3 125.7471 38.65dBuvV PK 13.7 -29.7 22.65 40 30 43.52 33.07 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -17.35 -=7.35 -20.87 -10.42 - -

4 148.091 39.8dBuV PK 14.6 -29.6 24.8 40 30 43.52 33.07 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -15.2 -5.2 -18.72 -8.27 - -

5 172.1339 42.95dBuV PK 15.3 -29.4 28.85 40 30 43.52 33.07 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -11.15 -1.15 -14.67 -4.22 - -

6 198.8106 45.95dBuV PK 16 -28.7 33.25 40 30 43.52 33.07 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -6.75 3.25 -10.27 .18 - -

LogP Horizontal 200 - 1000MHZ ————=—-=——————————————————————————————————————————

7 214.9234 37.04dBuvV PK 10.9 -26.8 21.14 40 30 43.52 33.07 - -
Azimuth:0-360 Height:399 Horz Margin (dB) -18.86 -8.86 -22.38 -11.93 - -

8 227.9813 39.61dBuV PK 10.8 -26.7 23.71 40 30 46.44 35.57 - -
Azimuth:0-360 Height:299 Horz Margin (dB) -16.29 -6.29 -22.73 -11.86 - -

9 879.8135 33.62dBuV PK 22.8 -24.9 31.52 47 37 46.44 35.57 - -
Azimuth:0-360 Height:99 Horz Margin (dB) -15.48 -5.48 -14.92 -4.05 - -

LogP Vertical 200 = 1000MHZ —=—=—————— - — e e

10 214.3904 50.47dBuvV PK 10.9 -26.8 34.57 40 30 43.52 33.07 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -5.43 4.57 -8.95 1.5 - -

11 229.5803 53.76dBuV PK 10.8 -26.6 37.96 40 30 46.44 35.57 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -2.04 7.96 -8.48 2.39 - -

12 248.7675 49.58dBuV PK 11.9 -26.6 34.88 47 37 46.44 35.57 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -12.12 -2.12 -11.56 -.69 - -

13 290.6063 43.89dBuV PK 13.2 -26.3 30.79 47 37 46.44 35.57 - -
Azimuth:0-360 Height:99 Vert Margin (dB) -16.21 -6.21 -15.65 -4.78 - -

14 879.547 33.89dBuV PK 22.8 -24.9 31.79 47 37 46.44 35.57 - -
Azimuth:0-360 Height:299 Vert Margin (dB) -15.21 -5.21 -14.65 -3.78 - -

LIMIT 1: CISPR Class A 10 m

LIMIT 2: CISPR Class B 10 m

LIMIT 3: FCC Part 15 Class A 10m

LIMIT 4: FCC Part 15 Class B 10m

LIMIT 5: NONE

LIMIT 6: NONE

PK - Peak detector
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DATE: March 3, 2014

Radiated Emission Data

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5 6
Frequency Reading Factor Factor Reading dB(uVolts/meter)

(MHz) (dB) (dB)
Bicon Vertical 30 - 200MHz
198.66637 38.81dBuvV QP 16 -28.7 26.11 40 30 43.52 33.07 - -
Azimuth: 115 Height:100 Vert Margin (dB): -13.89 -3.89 -17.41 -6.96 - -
172.22685 34.58dBuv QP 15.3 -29.4 20.48 40 30 43.52 33.07 - -
Azimuth: 318 Height:100 Vert Margin (dB): -19.52 -9.52 -23.04 -12.59 - -
148.10703 27.13dBuv QP 14.6 -29.6 12.13 40 30 43.52 33.07 - -
Azimuth: 139 Height:104 Vert Margin (dB): -27.87 =-17.87 -31.39 -20.94 - -
LogP Horizontal 200 - 1000MHz
879.62489 31.41dBuv QP 22.8 -24.9 29.31 47 37 46.44 35.57 - -
Azimuth: 180 Height:331 Horz Margin (dB): -17.69 -7.69 -17.13 -6.26 - -
LogP Vertical 200 - 1000MHz
229.52261 45.87dBuv QP 10.8 -26.6 30.07 40 30 46.44 35.57 - -
Azimuth: 1 Height:118 Vert Margin (dB): -9.93 .07 -16.37 -5.5 - -
214.41444 43.47dBuv QP 10.9 -26.8 27.57 40 30 43.52 33.07 - -
Azimuth: 163 Height:100 Vert Margin (dB): -12.43 -2.43 -15.95 -5.5 - -
249.0191 41.45dBuv QP 11.9 -26.5 26.85 47 37 46.44 35.57 - -
Azimuth: 168 Height:100 Vert Margin (dB): -20.15 -10.15 -19.59 -8.72 - -
290.45085 36.49dBuv QP 13.2 -26.3 23.39 47 37 46.44 35.57 - -
Azimuth: 81 Height:100 Vert Margin (dB): -23.61 -13.61 -23.05 -12.18 - -
879.63194 31.29dBuv QP 22.8 -24.9 29.19 47 37 46.44 35.57 - -
Azimuth: 171 Height:318 Vert Margin (dB): -17.81 -7.81 -17.25 -6.38 - -
LIMIT 1: CISPR Class A 10 m
LIMIT 2: CISPR Class B 10 m
LIMIT 3: FCC Part 15 Class A 10m
LIMIT 4: FCC Part 15 Class B 10m
LIMIT 5: NONE
LIMIT 6: NONE

QP - Quasi-Peak detector

Rev 9.5 12 Dec 2013
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REPORT NO: 10006685B

DATE: March 3, 2014

Radiated Emission Data

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5 6
Frequency Reading Factor Factor Reading dB(uVolts/meter)

(MHz) (dB) (dB)
Bicon Vertical 30 - 200MHz
196.16892 36.5dBuv QP 16 -28.8 23.7 40 30 43.52 33.07 - -
Azimuth: 38 Height:100 Vert Margin (dB): -16.3 -6.3 -19.82 -9.37 - -
196.16892 36.57dBuv QP 16 -28.8 23.717 40 30 43.52 33.07 - -
Azimuth: 38 Height:100 Vert Margin (dB): -16.23 -6.23 -19.75 -9.3 - -
170.33862 34.12dBuvV QP 15.2 -29.4 19.92 40 30 43.52 33.07 - -
Azimuth: 162 Height:101 Vert Margin (dB): -20.08 -10.08 -23.6 -13.15 - -
LogP Vertical 200 - 1000MHz
233.27584 47.65dBuv QP 10.9 -26.6 31.95 47 37 46.44 35.57 - -
Azimuth: 0 Height:107 Vert Margin (dB): -15.05 -=5.05 -14.49 -3.62 - -
216.34715 42.97dBuv QP 10.9 -26.7 27.17 40 30 46.44 35.57 - -
Azimuth: 92 Height:100 Vert Margin (dB): -12.83 -2.83 -19.27 -8.4 - -
208.50837 41.61dBuv QP 11 -26.8 25.81 40 30 43.52 33.07 - -
Azimuth: 167 Height:100 Vert Margin (dB): -14.19 -4.19 -17.71 -7.26 - -
257.67859 43.64dBuv QP 12.4 -26.4 29.64 47 37 46.44 35.57 - -
Azimuth: 128 Height:102 Vert Margin (dB): -17.36 -7.36 -16.8 -5.93 - -
879.66667 29.87dBuv QP 22.8 -24.9 27.717 47 37 46.44 35.57 - -
Azimuth: 40 Height:354 Horz Margin (dB): -19.23 -9.23 -18.67 -7.8 - -
352.43491 33.7dBuv QP 14.8 -25.9 22.6 47 37 46.44 35.57 - -
Azimuth: 100 Height:100 Vert Margin (dB): -24.4 -14.4 -23.84 -12.97 - -
LIMIT 1: CISPR Class A 10 m
LIMIT 2: CISPR Class B 10 m
LIMIT 3: FCC Part 15 Class A 10m
LIMIT 4: FCC Part 15 Class B 10m
LIMIT 5: NONE
LIMIT 6: NONE

QP - Quasi-Peak detector

Page 48 of 65

UL LLC - Consumer Technology Division
333 Pfingsten Rd., Northbrook, IL 60446, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (847) 272-8800

FORM NO: CCSUP4701I

FAX: (847) 272-8129



REPORT NO: 10006685B DATE: March 3, 2014

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 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 C63.4.

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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6 WORST EMISSIONS

LINE RESULTS

UL EMC Test System 5 Dec 26813 18:58: 21
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DATE: March 3, 2014

Manufacturer:Packet Power
Model#Gateway Transmitter
Mode:900MHz low ch. Test #12
Voltage:208VAC 60Hz

Red=L1 Green=L2 Blue=L3 Cyan=N

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5 6
No. Frequency Reading Factor Factor Reading (dB(uVolts)
(MHz) (dB) (dB)

Line - L1 .15 = IMHZ ——=——————— - -

1 .15265 38.62dBuvV PK 1 14.5 53.22 79 66 65.85 55.85 - -
Margin (dB) -25.78 -12.78 -12.63 -2.63 - -

2 .17506 37.11dBuvV PK 1 12.6 49.81 79 66 64.72 54.72 - -
Margin (dB) -29.19 -16.19 -14.91 -4.91 - -

3 .19226 34.15dBuvV PK .1 11.6 45.85 79 66 63.94 53.94 - -
Margin (dB) -33.15 -20.15 -18.09 -8.09 - -

4 .21275 32.27dBuvV PK .1 11.5 43.87 79 66 63.1 53.1 - -
Margin (dB) -35.13 -22.13 -19.23 -9.23 - -

5 .24577 30.59dBuV PK 0 11.3 41.89 79 66 61.9 51.9 - -
Margin (dB) -37.11 -24.11 -20.01 -10.01 - -

6 .26912 28.83dBuV PK 0 11.1 39.93 79 66 61.15 51.15 - -
Margin (dB) -39.07 -26.07 -21.22 -11.22 - -

Line = L4 .15 - IMHZ ————————————— -

7 .15595 38.34dBuV PK 1 14.2 52.64 79 66 65.68 55.68 - -
Margin (dB) -26.36 -13.36 -13.04 -3.04 - -

8 .16805 36.22dBuV PK 1 13.2 49.52 79 66 65.06 55.06 - -
Margin (dB) -29.48 -16.48 -15.54 -5.54 - -

9 .19693 34.84dBuV PK .1 11.5 46.44 79 66 63.74 53.74 - -
Margin (dB) -32.56 -19.56 ~-17.3 -7.3 - -

10 .20648 32.11dBuV PK .1 11.5 43.71 79 66 63.35 53.35 - -
Margin (dB) -35.29 -22.29 -19.64 -9.64 - -

11 .22899 31.06dBuvV PK .1 11.4 42.56 79 66 62.49 52.49 - -
Margin (dB) -36.44 -23.44 -19.93 -9.93 - -

12 .24216 30.57dBuvV PK .1 11.3 41.97 79 66 62.02 52.02 - -
Margin (dB) -37.03 -24.03 -20.05 ~-10.05 - -

13 .25437 28.67dBuV PK .1 11.2 39.97 79 66 61.61 51.61 - -
Margin (dB) -39.03 -26.03 -21.64 -11.64 - -

14 .28441 26.58dBuV PK 0 11 37.58 79 66 60.69 50.69 - -
Margin (dB) -41.42 -28.42 -23.11 ~-13.11 - -

LIMIT 1: CISPR 22/11 Group 1 Class A QP

LIMIT 2: CISPR 22/11 Group 1 Class A AV

LIMIT 3: CISPR 22/11 Group 1 Class B QP

LIMIT 4: CISPR 22/11 Group 1 Class B AV

LIMIT 5: NONE

LIMIT 6: NONE

PK - Peak detector

QP - Quasi-Peak detector
Manufacturer:Packet Power
Model#Gateway Transmitter
Mode:900MHz low ch. Test #12
Voltage:208VAC 60Hz

Red=L1 Green=L2 Blue=L3 Cyan=N
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Manufacturer:Packet Power
Model#Gateway Transmitter
Mode:900MHz low ch. Test #12
Voltage:208VAC 60Hz

Red=L1 Green=L2 Blue=L3 Cyan=N

Quais-peak Data

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5
Frequency Reading Factor Factor Reading (dB (uVolts)
(MHz) (dB) (dB)
Line - L1 .15 - 1MHz
.15297 36.43dBuv QP .1 14.5 51.03 79 66 65.84 55.84 - -
Margin (dB): -27.97 -14.97 -14.81 -4.81 - -
.17486 34.18dBuv QP .1 12.6 46.88 79 66 64.73 54.73 - -
Margin (dB): -32.12 -19.12 -17.85 -7.85 - -
.19258 31.21dBuv QP .1 11.6 42.91 79 66 63.92 53.92 - -
Margin (dB) : -36.09 -23.09 -21.01 -11.01 - -
.21286 29.47dBuv QP .1 11.5 41.07 79 66 63.09 53.09 - -
Margin (dB): -37.93 -24.93 -22.02 -12.02 - -
.24579 26.5dBuv QP 0 11.3 37.8 79 66 61.9 51.9 - -
Margin (dB) : -41.2 -28.2 -24.1 -14.1 - -
.26891 24dBuvV QP 0 11.1 35.1 79 66 61.15 51.15 - -
Margin (dB) : -43.9 -30.9 -26.05 -16.05 - -
Line - L4 .15 - 1MHz
.15553 35.75dBuv QP .1 14.3 50.15 79 66 65.7 55.7 - -
Margin (dB): -28.85 -15.85 -15.55 =-5.55 - -
.16788 33.98dBuv QP .1 13.2 47.28 79 66 65.06 55.06 - -
Margin (dB) : -31.72 -18.72 -17.78 -7.78 - -
.19653 30.95dBuv QP .1 11.5 42.55 79 66 63.76 53.76 - -
Margin (dB): -36.45 -23.45 -21.21 -11.21 - -
.20643 29.35dBuv QP .1 11.5 40.95 79 66 63.35 53.35 - -
Margin (dB): -38.05 -25.05 =-22.4 -12.4 - -
.229 27.2dBuv QP .1 11.4 38.7 79 66 62.49 52.49 - -
Margin (dB): -40.3 -27.3 -23.79 -13.79 - -
.24219 26.25dBuv QP .1 11.3 37.65 79 66 62.02 52.02 - -
Margin (dB): -41.35 -28.35 -24.37 -14.37 - -
.25436 25.46dBuv QP .1 11.2 36.76 79 66 61.61 51.61 - -
Margin (dB): -42.24 -29.24 -24.85 -14.85 - -
.28435 22.85dBuv QP 0 11 33.85 79 66 60.69 50.69 - -
Margin (dB): -45.15 -32.15 -26.84 -16.84 - -
NOTE: "+" - Indicates an emission level in excess of the

applicable limit (s).

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear average detector

Avg - Video bandwidth < Resolution bandwidth
Av - average detection

CAV - CISPR average detection

RMS - RMS detection

CRMS - CISPR RMS detection

PK1 - KDB 789033 Method: Peak

AD1 - KDB 789033 Method: AD Primary Power Average

VBl - KDB 789033 Method: VB Alternative Reduced Video
PK2 - KDB558074 Method: Maximum Peak

MAv1l - KDB558074 Option 1 Maximum RMS Average

MAv2 - KDB558074 Option 2 Slow Sweep RMS Average

PK3 - FHSS Method: Maximum Peak

VB10Hz - FHSS Method: 10Hz Video Bandwidth

VB 1/T - FHSS Method: Reduced Video Bandwidth

LIMIT 1: CISPR 22/11 Group 1 Class A QP
LIMIT 2: CISPR 22/11 Group 1 Class A AV
LIMIT 3: CISPR 22/11 Group 1 Class B QP
LIMIT 4: CISPR 22/11 Group 1 Class B AV
LIMIT 5: NONE
LIMIT 6: NONE
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Manufacturer:Packet Power
Model#Gateway Transmitter
Mode:900MHz low ch. Test #12
Voltage:208VAC 60Hz

Red=L1 Green=L2 Blue=L3 Cyan=N

Average Data

Test Meter Transducer Gain/Loss Corrected Limit:1 2 3 4 5
Frequency Reading Factor Factor Reading (dB (uVolts))
(MHz) (dB) (dB)
Line - L1 .15 - 1MHz
.15297 19.92dBuv Av .1 14.5 34.52 79 66 65.84 55.84 - -
Margin (dB): -44.48 -31.48 -31.32 -21.32 - -
.17486 17.24dBuv Av .1 12.6 29.94 79 66 64.73 54.73 - -
Margin (dB): -49.06 -36.06 -34.79 -24.79 - -
.19258 14.98dBuv Av .1 11.6 26.68 79 66 63.92 53.92 - -
Margin (dB) : -52.32 -39.32 -37.24 -27.24 - -
.21286 12.27dBuv Av .1 11.5 23.87 79 66 63.09 53.09 - -
Margin (dB) : -55.13 -42.13 -39.22 -29.22 - -
.24579 9.13dBuv Av 0 11.3 20.43 79 66 61.9 51.9 - -
Margin (dB): -58.57 -45.57 -41.47 -31.47 - -
.26891 7.84dBuvV Av 0 11.1 18.94 79 66 61.15 51.15 - -
Margin (dB) : -60.06 -47.006 -42.21 -32.21 - -
Line - L4 .15 - 1MHz
.15553 18.91dBuv Av .1 14.3 33.31 79 66 65.7 55.7 - -
Margin (dB): -45.69 -32.69 -32.39 -22.39 - -
.16788 16.91dBuv Av .1 13.2 30.21 79 66 65.06 55.06 - -
Margin (dB) : -48.79 -35.79 -34.85 -24.85 - -
.19653 13.84dBuv Av .1 11.5 25.44 79 66 63.76 53.76 - -
Margin (dB): -53.56 -40.56 -38.32 -28.32 - -
.20643 12.41dBuv Av .1 11.5 24.01 79 66 63.35 53.35 - -
Margin (dB): -54.99 -41.99 -39.34 -29.34 - -
.229 10.65dBuv Av .1 11.4 22.15 79 66 62.49 52.49 - -
Margin (dB): -56.85 -43.85 -40.34 -30.34 - -
.24219 8.83dBuv Av .1 11.3 20.23 79 66 62.02 52.02 - -
Margin (dB): -58.77 -45.77 -41.79 -31.79 - -
.25436 8.38dBuv Av .1 11.2 19.68 79 66 61.61 51.61 - -
Margin (dB): -59.32 -46.32 -41.93 -31.93 - -
.28435 6.77dBuv Av 0 11 17.77 79 66 60.69 50.69 - -
Margin (dB): -61.23 -48.23 -42.92 -32.92 - -
NOTE: "+" - Indicates an emission level in excess of the

applicable limit

PK - Peak detector
QP - Quasi-Peak detector

LnAv - Linear average detector
Avg - Video bandwidth < Resolution bandwidth

Av - average detection

(s) .
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11. RF EXPOSURE

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in 81.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of 82.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)
Electric fisld Magnstic fiskd : p :
Frequency rangs Power dansity Avaraging time
(M HE) strength strength (e iminutes)
(A} Limits for OccupationaliZontrolled Exposures
D330 e G614 1.63 *100) 3]
3.0-30 . 18427 4.809F *(900F2) 3]
a0-200 . 61.4 0163 1.0 4]
A00-1500 frao0 3]
{E} Limits for General Population/Uncontrolled Exposure
O.3134 G614 1.63 *(100) 20
T B24 7 2.19F 1800 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld o . P
Frequency rangs Power density Averaging time

iMHz) strength trengih i ) imin ut=s)
B0=200 e e wE 0073 0.2 20
11500 230
1.0 20

f = frequency in MHz

* = Plane-wave aquivalent power density

MoTE 1 T2 TABLE 1: Occupationalfcontrolled limits apply in situations in which persons are exposed as a consequence of their
amplkoyment provided those persons are fulli,' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occupationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
paticnalicontrolled limits apply provided he of she is made aware of the potential for exposure,

MOTE 2 To TABLE 1: General populationfuncontrolled exposures apply in situations in which the general public may be ax-
posed, orin which persans that are exposed as a conssquence of their employment may not be fully awars of the polential for
exposurs of can not exercise control over their exposurs.
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11.1. IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field FPower Averaging
(MHz) Strength; rms  Strength; rms Density Time

{V/m) (A/m) {(W/m 2 ) {min)

0.003-1 280 219 G

1-10 280/ f 219/ f §

10-30 28 219/ f G

20-300 28 0.073 2" 5

3001 500 158505 0.0042%5 £150 6

1 500-15 000 61.4 0.163 10 G
15 000150 000 61.4 0.163 10 616 000 /1
150 000 300000 0.158f%° 421 x10%"° 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz )
20 A power density of 10 W/m™ is equivalent to 1 mW/cm’™.
30 A magnetic field strength of 1| A/m corresponds to 1.257 microtesla (p'l)
or 12,57 milligauss imG ).
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11.2. EQUATIONS

POWER DENSITY

Power density is given by:

S=EIRP/ (4 * Pi * D2)

Where

S = Power density in mW/cm”2

EIRP = Equivalent Isotropic Radiated Power in mW

D = Separation distance in cm

Power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by 10.

DISTANCE

Distance is given by:

D = SQRT (EIRP / (4 * Pi * S))
Where

D = Separation distance in cm

EIRP = Equivalent Isotropic Radiated Power in mW
S = Power density in mW/cm”2

SOURCE-BASED DUTY CYCLE

Where applicable (for example, multi-slot cell phone applications) a duty cycle factor may be
applied.

Source-based time-averaged EIRP = (DC / 100) * EIRP
Where

DC = Duty Cycle in %, as applicable
EIRP = Equivalent Isotropic Radiated Power in W
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11.38. LIMITS AND IC EXEMPTION

EIXED LIMITS

For operation in the PCS band, the 2.4 GHz band and the 5 GHz bands:

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2
From IC Safety Code 6, Section 2.2 Table 5 Column 4, S =10 W/m"2

INDUSTRY CANADA EXEMPTION

RSS-102 Clause 2.5.2 RF exposure evaluation is required if the separation distance between
the user and the device’s radiating element is greater than 20 cm, except when the device
operates as follows:

*below 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 2.5 W;

«at or above 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 5 W
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In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and

conversions to linear forms are used for the calculations.

(Single chain transmitters, no colocation, 20 cm MPE distance)

Band Mode Separation | Output | Antenna EIRP | FCC Power | IC Power
Distance AVG Gain Density Density
Power
(cm) (dBm) (dBi) (mW) | (mW/cm”2) | (W/m~2)
900MHz GFSK 20 -13.96 -0.50 0.006 | 0.000001 | 0.00001

The device operates below 1.5 GHz with a maximum EIRP less than or equal to 2.5 Watts as a
mobile device with a minimum separation distance of 20 cm, therefore it is exempt from routine

RF Exposure Evaluation under RSS-102.
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