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ATTESTATION STAEMENT

This equipment has been tested in accordance with the standards identified in the referenced
test report. To the best of my knowledge and belief, these tests were performed using the
measurement procedures described in this report and demonstrate that the equipment
complies with the appropriate standards.

A1l INDL Laboratory. CO., LTD instrumentation and accessories used to test products for

compliance to the indicated standards are calibrated regularly in accordance with ISO 17025
requirements.

Total number of pages of this test report : 24 pages

Test engineer Report reviewed by
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Sang-hun kang Kyoung-Pil, Yeom
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REPORT SUMMARY

Purpose of Test :

To demonstrate the EUT in compliance with Part 15.231 Subpart C of the
FCC’s

Disclaimer :

The test results relate only to the items tested.

Applicable Standards :

Pt 15.231, Pt 15.209, ANSI 63.4:2009

TEST ENVIRONMENT AND TEST SETUP

Test Facilities :

Test Firm Registration # : 748649

3m & 10m Open Site : 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do,
Korea

3m semi-Anechoic chamber : B 114~115, 810 Kwanyang-Dong, dongan-
Gu, Anyang-Si, Kyunggi-Do, 431-060, Korea

Laboratory Test Conditions :

Open Site : Temperature 21 °C, Humidity : 62 %
3m anechoic chamber : Temperature 25 °C, Humidity : 51 %

Test Exercise :

The EUT was set in continuous transmit mode of operation unless stated
otherwise.

Modification to the EUT : No moidification was made.
Supporting Accessories : None
REVISION HISTORY
Revison Date Desriptions
0 2013.11. 11 Original release

JNDL Laboratory CO., LTD
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1. General Remarks
The test results in this report apply to the particular Equipment Under Test (EUT) as declared in this report.
The test results presented in this report relate only to the item tested.

2. Test Site
2.1 Location

JNDL Laboratory. CO., LTD. .(Test Firm Registration # : 748649)
3m anechoic chamber : B 114~115, 810 Kwanyang-Dong, dongan-Gu, Anyang-Si, Kyunggi-Do, Korea
3m & 10m Open site : 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea

2.2 List of Test equipment used for tests

No. Instrument Model No. Que tc_> Manufactor Serial No.
Calibration
PSA SPECTRUM ANALYZER Agilent
X (3 Hz ~ 265 GHz) E4440A 2014-10-15 Technologics MY46185375
SIGNAL GENERATOR .
|Z| (10 MHz ~ 40 GHz) MG3694B 2014-10-15 Anritsu Corp 062513
POWER METER Rohde &
X (DC ~ 67 GHz) NRP2 2014-10-15 Schwarz 100973
POWER SENSOR Rohde &
X (50 MHz ~ 40 GHz) NRP-Z85 2014-10-15 Schwarz 101121
POWER SENSOR Rohde &
= (9 KHz ~ 6 GHz) NRP-Z92 2014-10-15 Schwarz 100093
X EM(lgTIng ffgill;;ER ESCI7 2014-07-11 I;gﬁfvzr‘i‘ 100933
EMI TEST RECEIVER Rohde &
= (20 Mz ~ 1000 M7) ESVS30 2014-10-15 Schwarz 828525/005
X Eg%{ff;‘ggﬁﬁg‘ ESCS30 2014-08-20 I;SESVZ;?; 845553/026
X 2-LINE V-NETWORK ENV216 2014-05-09 Rohde & 101456
Schwarz
X 2-LINE V-NETWORK ENV216 2014-05-09 Rohde & 101457
Schwarz
BILOG ANTENNA
X (30 MHz -~ 1000 MHz) VULB 9168 2015-02-17 Schwarzbeck 9168-505
BILOG ANTENNA
] (30 MHz ~ 1000 M) VULB 9168 2014-10-23 Schwarzbeck 9168-506
X I({IO é{gzil\gE(I‘j]i [; BBHA 9120D 2014-12-12 Schwarzbeck 568
] If?éﬁﬁ?ﬁ? 3117 2014-10-24 ETS-Lindgren 00135889
HORN ANTENNA
] (18 GHz ~ 40 GH2) BBHA 9170 2014-10-03 Schwarzbeck 9170-499
HORN ANTENNA
] (18 GHz ~ 40 GH2) BBHA 9170 2014-10-03 Schwarzbeck 9170-500
Microwave Amplifier
X (100 MHz ~ 26.5 GHz) NSP2650-NVG 2014-08-27 MITEQ 1745668
Low Noise Amplifier
] (18 GHz - 40 GHz) AMF-6F-18004000-37-8P |  2014-05-23 MITEQ 1814914

=> All equipment is calibrated with traceable calibrations.
Each calibration is traceable to the national or international standards.

2.3 Test Date
Date of Application: 2013-10 - 22
Date of Test: 2013-10 - 22 ~ 2013-11- 08

JNDL Laboratory CO., LTD
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3. Description of the Equipment Under Test

3.1 Manufacturers declarations

Manufacturer :

Getron System Co., Inc

Product Description :

Wireless transmission device converts the alarm signal from the electronic
device to point of contact signal through relay before it is transmitted.

It has a software structure which can process data without being disturbed by
wireless hindrances, and it can precisely process the FSK wireless signal sent
from long distances. Automatic paging is possible in areas where it is
difficult for an employee to reside.

FCCID: WS8PGS-440TR
Model Name : GS-440TR
Multiple Model Name : None

Operationg Frequency :

434.0400 MHz ~ 434.7900 MHzz

Occupied Bandwidth : < 8.5 KHz (at 99%)
Operation Channel : 32
Modulation : FSK

EUT Power Source :

Primary power — 12 Vdc (Via AC Mains Powered DC supply)

Secondary Power — N/A

Test Item : Protype
Type of Equipment : Fixed wall
Antennas : Dipole Antenna

Antenna Connector :

Reverse polarity SMA connector

=> All the testing were performed according to the procedures in FCC Parts 15.231
The EUT was operation in special test mode.

JNDL Laboratory CO., LTD
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3.2 Information about EUT

- Wireless transmission device is easy to install, and it converts the alarm signal from the electronic device to

point of contact signal through relay before it is transmitted.
- The wireless transmission device can immediately deliver the alarm signal to the person in charge.

- Also, it has a software structure which can process data without being disturbed by wireless hindrances, and

it can precisely process the FSK wireless signal sent from long distances. Automatic paging is possible in

areas where it is difficult for an employee to reside.

Power switch

DC
adaptor

polint of contact
signal creating
relay terminal

Antenna

alarm signal
input terminal

e
=
=

J NDL-QI-TR-F08(0)
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4. List of Measurements

Guide Lines FCC Rules Part 15 Result
Power Line Conducted Emissions 15.207 PASS
Antenna Requirement 15.203 PASS
Periodic Operation 15.231(a) PASS
Occupied Bandwidth 15.231(c) PASS
Spurious Radiated Emissions 15.231(b) PASS
Duty Cycle Correction Factor 15.231(b) -
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5. Transmitter radiated emissions setup

5.1 Test setup for 9 KHz ~ 30 MHz

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 KHz to 30

MHz Conducted emissions

Vertical Ground Plane
(2m x 2m)

Non-Conductive EUT Table
(Wood, 1m x 1.5m x 0.8m )

EUT

«—0.4 m

Horizontal Ground Plane
(5m x 4m)

0.8m [

T

LISN

«—0.4 m—

5.2 Test setup for 30 MHz ~ 1 GHz

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 MHz to

1 GHz emissions

Turn Table

1m — 4m
EUT
f ? Coaxial
0.8 m Cable

Power Cable

—

- = .

Ground Plane

Power

EMI Receiver
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5.3 Test setup for 1 GHz ~ 4.5 GHz
The diagram below shows the test setup that is utilized to make the measurements for emission from 1 GHz to
4.5 GHz emissions. As required by subpart 15.33 emissions were measured to 4.5 GHz.(10th carrier frequency)

Rotate
0 ~ 360 deg
1

——

3.0m

1.0m ~ 3.5 m

EUT

NON-WOOD
TURN
TABLE

0.8 m

Antenna
Master

Horn
Antenna

—’:|

‘ i

AMPLIFIER
(NEEEN|

EMI
RECEIVER

i
00

—

(gl [

|
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6. Power Line Conducted Emissions

6.1 Definition
The EUT was evaluated to determine compliance with FCC section 15.207

6.2 Test Procedure
ANSI C63.4 sections 6 and 7 were the guiding documents for this evaluation. Conducted emissions were

performed from 150kHz to 30MHz with the EMI Receiver (ESCS30) set to 9kHz. The calculation for the
conducted emissions is as follows:

Corrected Reading = EMI Receiver Reading + LISN Factor + Cable Loss
Margin = Corrected Reading - Applicable Limit

6.3 Test Criteria

Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed to be
connected to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the
following table, as measured using a 50 uH/50 ohms line impedance stabilization network (LISN). Compliance
with the provisions of this paragraph shall be based on the measurement of the radio frequency voltage between
each power line and ground at the power terminal. The lower limit applies at the boundary between the frequency
ranges

Frequency in emission Conducted Limit (dBpV)
(MHz) Quasi-Peak Average
0.15~0.5 66 to 56* 56 to 46*
0.5~5.0 56 46
5~30 60 50

* Decreases with the logarithm of the frequency
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6.4 Test Results

6.4.1 F1(434.040 MHz) conducted Emissions Line 1 & Line 2

Corr. Factor [dB] Quasi-Peak Average
[i/i;;lz.] LISN Cable Phase Limit Level Margin Limit Level Margin
[dBV)] | [dB@V)] | [dBV)] | [dBV)] | [dBuV)] | [dB(uV)]
0.201 9.83 0.01 H 63.58 27.28 -36.30 53.58 17.99 -35.59
0.283 9.71 0.01 H 60.73 20.17 -40.56 50.73 14.07 -36.66
0.466 9.91 0.02 H 56.58 29.11 -27.47 46.58 19.98 -26.60
0.642 9.87 0.02 H 20.82 -35.18 14.20 -31.80
1.533 9.71 0.04 H 56 19.01 -36.99 46 12.42 -33.58
3.439 9.67 0.06 H 16.96 -39.04 11.53 -34.47
11.826 9.72 0.16 N 11.88 -48.12 9.74 -40.26
25.072 9.75 0.24 N 60 12.61 -47.39 50 9.85 -40.15
29.494 9.77 0.27 H 31.06 -28.94 19.28 -30.72
* Phase : H : Hot Line, N : Neutral Line
6.4.2 F2(434.440 MHz) conducted Emissions Line 1 & Line 2
Corr. Factor [dB] Quasi-Peak Average
[ﬁglz'] LISN Cable Phase Limit Level Margin Limit Level Margin
[dBW)] | [dBV)] | [dBV)] | [dB(uV)] | [dBV)] | [dB(uV)]
0.185 9.91 0.01 H 64.25 26.68 -37.57 54.25 20.02 -34.23
0.302 9.75 0.01 H 60.18 23.57 -36.61 50.18 17.14 -33.04
0.470 9.91 0.02 H 56.51 30.29 -26.22 46.51 22.10 -24.41
0.627 9.88 0.02 H 25.43 -30.57 17.37 -28.63
1.173 9.74 0.04 H 56 19.60 -36.40 46 12.81 -33.19
2.498 9.68 0.05 H 18.11 -37.89 11.91 -34.09
20.021 9.79 0.21 H 12.13 -47.87 9.90 -40.10
25.611 9.75 0.24 N 60 12.93 -47.07 50 9.97 -40.03
29.494 9.77 0.27 H 30.01 -29.99 18.96 -31.04
* Phase : H : Hot Line, N : Neutral Line
6.4.3 F3(434.790 MHz) conducted Emissions Line 1 & Line 2
Corr. Factor [dB] Quasi-Peak Average
[llig{qzj LISN Cable Phase Limit Level Margin Limit Level Margin
[dBV)] | [dBV)] | [dBV)] | [dBV)] | [dBuV)] | [dB(uV)]
0.185 9.91 0.01 N 64.25 25.63 -38.62 54.25 19.10 -35.15
0.295 9.74 0.01 H 60.40 22.12 -38.28 50.40 16.29 -34.11
0.463 9.91 0.02 H 56.65 29.05 -27.60 46.65 20.28 -26.37
0.634 9.88 0.02 H 25.37 -30.63 17.27 -28.73
1.193 9.74 0.04 H 56 19.90 -36.10 46 13.18 -32.82
2.064 9.69 0.05 H 19.12 -36.88 12.56 -33.44
14.748 9.74 0.19 H 13.14 -46.86 10.35 -39.65
24.939 9.78 0.24 H 60 12.88 -47.12 50 10.00 -40.00
29.494 9.77 0.27 H 29.38 -30.62 19.04 -30.96

* Phase : H : Hot Line, N : Neutral Line

JNDL Laboratory CO., LTD
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7. Antenna Requirment

7.1 Definition
An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible

party shall be used with the device.

7.2 Test Criteria

The use of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional radiator
shall be considered sufficient to comply with the provisions of this section. The manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector
is prohibited. This requirement does not apply to carrier current devices or to devices operated under the
provisions of §15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d), must be measured at the
installation site. However, the installer shall be responsible for ensuring that the proper antenna is employed so
that the limits in this part are not exceeded.

7.3 Test Result
The antenna used a Reverse Polarity SMA Dipole antenna. It’s gain is -2.0 dBi below

e JHT TN
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8. Periodic Operation

8.1 Definition

The intentional radiator is restricted to the transmission of a control signal such as those used with alarm systems,
door openers, remote switches, etc. Continuous transmissions, voice, video and the radio control of toys are not
permitted. Data is permitted to be sent with a control signal. The following conditions shall be met to comply with
the provisions for this periodic operation.

8.2 Test Procedure
The EUT Output is connected to the spectrum analyzer.

It measured with the spectrum analyzer set to RBW=1 MHz, VBW=3(1) MHz, Span= 0 Hz, Sweep time = 15
seconds (or 30 seconds).

8.3 Test Criteria

(1) A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter within
not more than 5 seconds of being released.

(2) A transmitter activated automatically shall cease transmission within 5 seconds after activation.

8.4 Test Result
(1) Transmission Time

Carrier Frequency Plot Transmission Time Limit Remark
[MHZz] # (sec) (sec)
434.040 1 3.225 <5 PASS
434.440 2 3.225 <5 PASS
434.790 3 3.225 <5 PASS
Plot #1
..‘=i=:. Agilent IW'
a Mkrl 3225 s
Ref 8 dBm Atten 16 dB 0.12 dp || Select Marker
#Peak L2 3 4
e [Marker al
10 [3.225000000 s Normal
dB/ 0.12 dB
1Rk 1
P o
Delta
Delta Pair
{Tracking Ref)
LgAw Raf a
Wl 52 Span Pair
33 FS Span Center
AA
£
FTun off
Center 434.646 Wiz Span 0 1z Jlore
Fes BW 1 MHz #VEH 3 MHz Sweep 15 s (681 pts)

I |
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Plot #2
by Agilent IW'
a Mkrl  3.225 s
Ref @ dBm Atten 10 dB p.11 dg |[S€lect Marker
#Peak 1 2 3 4
oo |Marker &
19 [3.225000000 s Normal
&/ | 8.11 dB
iR 1
o &
Delta
Delta Pair
{Tracking Ref)
LaRw Ref a
ML 52 Span Pair
33 FS Span Center
AA
£(f):
FTun Off
Center 434,440 Wiz Span 0 iz flore
Res BH 1 MHz #BH 3 MHz Sweep 15 5 (601 pts)
I I
Plot #3
% Agilent | Marker |
a Mkrl  3.225 s
Ref @ dBm Atten 10 dB p.11 o |[S€lect Marker
#Peak L2 3 4
o (Marker &l |
o [3.225000000 s orma
@B/ | @.11 dB
1IR 1
o
Delta
Delta Pair
{Tracking Ref)
LaFw Ref a
ML 52 Span Pair
33 F5 Span Center
AA
£0f):
FTun Off
Center 434,798 MHz Span 8 Hz 1";’{‘;
Fes BW 1 MHz #VEH 3 MHz Sweep 15 5 (6B1 pts)
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(2) Release Time
Carrier Frequency Plot Release Time Limit
[MHz] 4 Mark ez (=0 Remark
434.040 4 Od to O3 9.45 >5 PASS
434.440 5 4 to O3 9.45 >5 PASS
434.790 6 Od to O3 9.50 >5 PASS
Plot #4
# Agilent | Marker |
Mkrd  22.25 s
Ref @ dBm Atten 18 dB ~29.45 dBm || S€lect Marker
#Peak 1 2 3 4
Log
ig/ S 5 & Normal
Delta
2
i Delta Pair
{Tracking Ref)
LaFw Ref a
Center 434.048 MHz Span B Hz .
Res BH 1 MHz WBH 1 Mz Sweep 30 s (601 prs) o - Spage'z?;
Marker Trace Tvpe W oAxig Amplituda
1 12 Time 7.8 = -29.48 dBm
2 13 Time 11 = -29.23 dBn
3 (1) Tine 12.8 = -73.68 dBn Off
4 13 Time 22,75 ¢ -29.45 dBn
More
1 of 2
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Plot #5
by Agilent IW'
Mkrd 1875 s
Ref @ dBm Atten 18 dB ~29.37 dBn 159'92‘“ “grkeg
#Peak a
Log
ig/ > 5 & Normal
Delta
3
Delta Pair
{Tracking Ref)
LaRw Ref a
Center 434,440 MHz Span B Hz .
Res BH 1 MHz WBH 1 MHz Sweep 30 5 (601 prs) fo s"’agepn'f;rr
Marker Trace Typea ¥ Axig Amplitudea -
1 [ Time 4.3 = -29.38 dBm
2 1y Time 7.5 = -29,31 dBm
3 1y Tine 9.3 ¢ -73.85 dEm Off
4 1) Time 18.75 ¢ -29,27 dBn
More
1of?2
I I
Plot #6
% Agilent | Marker |
Mkrd 286 s
Ref @ dBm Atten 18 dB ~29.48 dBm 139'92‘“ “grkeg
#Peak 4
Log
ig/ 5 5 & Normal
Delta
2
Delta Pair
{Tracking Ref)
LgPy Ref a
Center 434.790 MHz Span B Hz .
Res BH 1 MHz WBH 1 Mz Sweep 30 s (601 prs) o - Spage'z?;
Marker Trace Tvpe W oAxig Amplituda
1 12 Time 6.1 = -29.48 dBm
2 13 Time 9,35 = -29.28 dBn
3 (1) Tine 11.1 = -72.82 dBn Off
4 13 Time 20.6 = -29.48 dBn
More
1 of 2
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9. Occupied Bandwidth

9.1 Definition
The bandwidth of the emission shall be no wider than 0.25% of the center frequency for devices operating above

70 MHz and below 900 MHz. For devices operating above 900 MHz, the emission shall be no wider than 0.5% of
the center frequency. Bandwidth is determined at the points 20 dB down from the modulated carrier.

9.2 Test Procedure
The RF output port of the EUT was directly connected to the input of the spectrum analyzer. The span of the

spectrum analyzer display was set between two times and five times the occupied bandwidth (OBW) of the
emission. The RBW of the spectrum analyzer was set to approximately 1 % to 5 % of the OBW. The trace was set
to max hold with a peak detector active. The Occupied Bandwidth function of the analyzer was utilized to
determine the 20 dB bandwidth of the emission.

It measured with the spectrum analyzer set to RBW=1 KHz, VBW=3 KHz, Span= 150 KHz, Sweep time = auto

9.3 Test Criteria
(1) The bandwidth of the emission shall be no wider than 0.25% of the center frequency.
(2) Bandwidth is determined at the points 20 dB down from the modulated carrier.

9.4 Test Result

Carrier Frequency | Plot | -20 dB Bandwidth 99% Bandwidth Limit Remark
[MHz] # (KHz) (KHz) (KHz)
434.040 7 9.485 8.363 1 085.10 PASS
434.440 8 8.566 7.782 1 086.10 PASS
434.790 9 9.013 7.828 1 086.98 PASS
Plot #7
= Agilent Freq/Channel
e —————————————————
-
- Center Freq
Ch Freq 434.84 MHz Trig Free 434 940060 MU=
Occupied Bandwidth [Averages: 169 | |
Center 434.0400000 MHz Start Freq
433.965008 MHz
Ref —18 dBm Atten 18 dB
#Peak Stop Freq
Log 434115000 MHz
14 &1
dB/ rhdhon CF Step
15.0008008 kHz
Auto tan
. i : i frrmiees || FreqOffset
Center 434.648 08 Mz Span 150 kiz || ©-00000600 H:
#Res BH 1 kHz #VBH 3 kHz Sweep 1434 ms (61 pts)
. . ) - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00  |llop 0ff]
8.3625 kHz ¥ dB -20.08 dB
Transmit Freq Error  -126.753 Hz
¥ dB Bandwidth 9.485 kHz
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Plot #8

Plot #9

Ch Freq  434.44 Mz Trig Free ) Trac%
Occupied Bandwidth [Averages: 169 | | e
Center 434.4400000 MHz | T——
Ref -18 dBm Atten 19 dB
#Peak Max Hold
Log
10 e
4/ Min Hold
[T i T = View
Center 434,448 868 MHz Span 158 kHz
#Res BH 1 kHz #BH 3 kHz Sweep 143.4 ms (GA1 pts)
Occupied Bandvidth Occ BH % Pur  99.00 Blank
7 ?815 kHZ X dB 20,80 dE
Transmit Freq Error  -208.462 Hz 1Hofrg
¥ dB Bandwidth 8.566 kHz .
I I
%‘
Ch Freq  434.75 Mhz Trig Freo ) Tracg
Occupied Bandwidth [Averages: 168 | | e
Center 434.7900000 MHz | ET——
Ref -18 dBm Atten 18 B
#Peak Max Hold
Log
16 L
dB — -
/ Min Hold
______ o | ” I I P .
| | | | View
Center 434,798 08 MHz Span 158 kHz
#Res BW 1 kHz #BH 3 kH=z Sweep 143.4 ms (GA1 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¢ Blank
7.8277 kHz ®dB -20.60 dB
Transmit Freq Error  9.8537 Hz 1H0frg
% dB Bandmuidth 9.013 kHz 0
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10. Spurious Radiated Emissions

10.1 Definition

In addition to the provisions of §15.205, the field strength of emissions from intentional radiators operated under
this section shall not exceed the following:

Fundamental frequency Field strength of fundamental Field strength of spurious emissions
(MHz) (microvolts/meter) (microvolts/meter)
40.66-40.70 2,250 225
70-130 1,250 125
130-174 '1,250 to 3,750 '125 to 375
174-260 3,750 375
260-470 '3,750 to 12,500 '375 to 1,250
Above 470 12,500 1,250

!Linear interpolations.

10.2 Test Procedure
The EUT was placed on a non-conductive table 0.8 meters above the ground plane. The table was centered on a

rotating turntable at a distance of 3 meters from the measurement antenna.
For spurious emissions below 1 GHz quasi-peak detection is used with a resolution bandwidth of 120 kHz. The
emissions were maximized by rotating the EUT and raising and lowering the measurement antenna from 1~4

meters(above 1 GHz, measure antenna from 1 ~ 3.5 meters)

Spurious/harmonic emissions above 1 GHz peak are measured with average and peak detection with a resolution
bandwidth of 1 MHz and measured at a distance of 3 meter.

Average detection is used to determine compliance of the EUT if the peak does not meet the average limit. Non-
harmonic emissions must satisfy the average limit and the peak limit (20 dB above average).

Further, compliance with the provisions of 15.205 was demonstrated using the measurement instrumentation
specified in that section where applicable.

Radiated emissions from the EUT were measured by EMI Receiver according to the dictates of ANSI C63.4:2009

Correction factor is a combination of cable loss (CL), microwave amplifier gain (G amp), antenna factor (AF)
Example correction factor calculation: F/S(Field Strength) = Measuring Value +AF-(G amp-CL)

Both vertical and horizontal polarities were tested and the worst case presented. In all cases the vertical
polarization resulted in the greatest signal.
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10.3 Test Criteria

10.3.1 Radiated emission limits; general requirements.

Frequency in MHz Field strength
0.009-0.490 2400/F(kHz) pV/m @ 300 meters
0.490-1.705 24000/F(kHz) pV/m @ 30 meters

1.705-30.0 29.54 dBuV/m @ 30 meters
30— 88 40.0 dBuV/m @ 3 meters
88 —216 43.5 dBuV/m @ 3 meters

216 — 960 46.0 dBuV/m @ 3 meters

Above 960 54.0 dBpV/m @ 3 meters

10.3.2 Periodic operation in the band 40.66-40.70 MHz and above 70 MHz.

Fundamental frequency Field strength of fundamental Field strength of spurious emissions
(MHz) (microvolts/meter) (microvolts/meter)
40.66-40.70 2,250 225
70-130 1,250 125
130-174 '1,250 to 3,750 '125 t0 375
174-260 3,750 375
260-470 '3,750 to 12,500 '375 to 1,250
Above 470 12,500 1,250

!Linear interpolations.

=» Where F is the frequency in MHz, the formulas for calculating the maximum permitted fundamental field
strengths are as follows ; for the band 260 — 470 MHz, pV/m at 3 meters = 41.6667(F)-7083.333.
Also, field strength of spurious emissions is pV/m at 3 meters = 4.16667(F)-708.3333 (= fundamental field —

20 dB)
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10.4 Test Results

10.4.1 F1(434.040 MHz)

10.4.1.1 X-Y Scan

** F is Fund Freq

3 Level EUT | Antenna | table | Mast Correction Factors Corrected Level Limit Margin
requenc
h J pk Qpk/Avg | SCAN | Polarity | angle | Height AF Amp Cable pk Qpk/avg pk Qpk/Avg pk Qpk/Avg
(MHz) (dBuv) (dBuV) (H/V) |degree| (cm) | (dB/m) (dB) (dB) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
Namanied SIONS
43404 | 5916 59.06 Xy v 233 | 100 | 1628 1.84 7728 | 7718 | 10083 | 8083 | -23.55 | -3.65
434.04 5145 51.37 XY H 23 220 16.28 1.84 69.57 69.49 100.83 80.83 -31.26 -11.34
404.55 15.13 13.81 XY 1 98 100 15.60 173 3246 3114 46.02 46.02 -13.56 -14.88
1736.18 44.76 40.29 XY W 230 170 25.61 -31.84 471 43.24 38.77 80.83 60.83 ** | -37.59 -22.06
1736.19 46.41 42.94 XY H 303 105 25.61 -31.84 471 44,89 41.42 80.83 60.83 ** | -35.94 -19.41
10.4.1.2 Y-Z Scan
** F 15 Fund Freq
3 Level EUT Antenna | table | Mast Correction Factors Corrected Level Limit Margin
requenc
4 J pk Qpk/fvg | SCAN | Polarity | angle | Height AF Amp Cable pk Qpk/Avg pk Qpk/Avg pk Qpk/Avg
(MHz) (dBpv) (dBpV) (H/V) [degree| (cm) | (dB/m) (dB) (dB) | (dBpV/m) | (dBuV/m) | (dBuV/m) | (dBpV/m) | (dBpV/m) | (dBpV/m)
434.04 51.24 51.23 YZ W 148 200 16.28 1.84 69.36 69.35 100.83 80.83 -31.47 -11.48
434.04 57.50 5742 YZ H 91 220 16.28 1.84 75.62 75.54 100.83 80.83 -25.21 -5.29
69.84 18.13 1233 YZ W 1383 100 10.97 0.76 29.86 24.06 40.00 40.00 -10.14 -15.94
404.55 16.88 15.82 YZ H 90 100 15.60 173 34.21 3315 46.02 46.02 -11.81 -12.87
1736.14 48.64 45.99 YZ W 196 125 25.61 -31.84 471 47.12 44.47 80.83 60.83 ** | -3371 -16.36
347233 43.30 37.31 YZ vV 264 130 29.08 -32.26 7.32 47.44 41.45 80.83 60.83 ** | -33.39 -19.38
1736.16 5102 49.17 YZ H 128 105 25.61 -31.84 471 49.50 47.65 80.83 60.83 ** | -3133 -13.18
10.4.1.3 Z-X Scan
** F 15 Fund Freg
Ea— Level EUT Antenna | table | Mast Correction Factors Corrected Level Limit Margin
“ v pk ‘ Qpk/Avg | SCAN | Polarity | angle | Height AF Amp | Cable pk | Qpk/Avg pk | Qpk/Avg pk | Qpk/Avg
(MHz) (dBV) (dBpV) (H/V) |degree| (cm) | (dB/m) (dB) (dB) | (dBuV/m) | (dBpV/m)| (dBuV/m) | (dBuV/m) | (dBpV/m) | (dBuV/m)
ndmantez sions
434.04 53.13 52.98 X v 301 150 16.28 1.84 71.25 71.10 100.83 80.83 -29.58 -9.73
434.04 56.41 56.20 ZX H 337 200 16.28 1.84 74.53 74.32 100.83 80.83 -26.30 -6.51
1736.10 46.59 43.39 X W 50 105 25.61 -31.84 4.71 45.07 41.87 80.83 60.83 ** | -3576 -18.96
[ 173621 | 4672 | 4370 7X H | 47 [ 170 | 2561 -31.84 471 | 4520 | 4218 | 80.83 | 60.83** | -3563 | -18.65 |
10.4.2 F2(434.440 MHz)
10.4.2.1 X-Y Scan
** Fis Fund Freq
Frequenc Level EUT | Antenna| table | Mast Correction Factors Corrected Level Limit Margin
Rl pk Qpk/Avg | SCAN | Polarity | angle | Height AF Amp Cable pk | Qpk/Avg pk Qpk/Avg pk | Qpk/Avg
(MHz) (dBuv) (dBuV) (H/V) |degree| (cm) | (dB/m) (dB) (dB) | (dBpV/m) | (dBpV/m) | (dBuV/m) | (dBpV/m) | (dBuV/m) | (dBpV/m)
undmanteal Emissions
434.44 58.74 58.62 XY \' 176 100 16.28 1.84 76.86 76.74 100.84 80.84 -23.98 -4.10
434.44 52.16 51.81 XY H 221 200 16.28 184 70.28 69.93 100.84 80.84 -3056 | -10.91
Spurious Emissions
1737.79 44.95 40.64 XY Vi 254 105 25.61 -31.84 4.72 43.44 3913 80.84 60.84 ** | -3740 | -21.71
1737.78 46.56 4331 XY H 278 105 25.61 -31.84 471 45.04 41.79 80.84 60.84 ** | -3580 | -19.05
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10.4.2.2 Y-Z Scan

** F is Fund Freq

Level

EUT

Antenna

table

Mast

Correction Factors Corrected Level Limit Margin

Frequency

Qpk/Avg

SCAN

Polarity

angle

Height

AF Amp Cable pk Qpk/Avg pk Qpk/Avg pk Qpk/Avg

(MHz) (dBpV)

(H/V)

(dB/m) (dB) (dB)
undmanteal Emissions

(dBuV/m) | (dBuV/m) | (dBuV/m) | (dBiV/m) | (dBwV/m) | (dBuV/m)

Spurious Emissions

. H
1737.81 47.14 44.28 YZ ) 300 105 25.61 -31.84 472 45.63 4277 80.84 60.84 ** | -3521 | -18.07
1737.73 50.68 48.61 YZ H 175 105 25.61 -31.84 472 49.17 47.10 80.84 60.84 ** | -31.67 -13.74
10.4.2.3 Z-X Scan
** F is Fund Freq
£ Level EUT | Antenna | table | Mast Correction Factors Corrected Level Limit Margin
requency pk [ Qpk/Avg | SCAN | Polarity | angle | Height AF Amp Cable pk [ Qpk/Avg pk [ Qpk/Avg pk [ Qpk/Avg
(MHz) (dBuV) (dBuV) (H/V) | degree | (cm) | (dB/m) (dB) (dB) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBwV/m) | (dBuV/m)
Spurious Emissiol
1737.78 46.04 42.71 ZX v 314 105 25.61 -31.84 472 44.53 41.20 80.84 6084 ** | -36.31 | -19.64
[ 173780 | 4690 | 4388 | ZX H [ 49 [ 170 | 2561 | 3184 | 472 | 4533 | 4217 | 8084 |60.84* | -3545 | -1867 |
10.4.3 F3(434.790 MHz)
10.4.3.1 X-Y Scan
** F is Fund Freq
Level EUT | Antenna | table | Mast Correction Factors Corrected Level Limit Margin
Frequency - 2
pk Qpk/Avg | SCAN | Polarity | angle | Height AF Amp Cable pk Qpk/Avg pk Qpk/Avg pk Qpk/Avg
(MHz) (dBuV) (dBpV) (H/V) | degree (dB/m) dB) (dB) (dBpV/m) | (dBpV/m) | (dBuV/m) | (dBwV/m) | (dBuV/m) | (dBuV/m)

Slos | | s | 7639 | /629 | 10085 | 08 | 2ade | -d56

Spurious Emissions

405.31 14.10 1276 XY \ 134 150 15.62 173 31.45 3011 46.02 46.02 -14.57 -15.91
173915 45.22 41.49 Xy A 241 145 25.61 -31.84 472 4371 39.98 80.85 60.85 ** | -37.14 -20.87
1739.18 47.94 45.06 XY H 302 105 25.61 -31.84 472 4643 43.55 80.85 60.85 " | -3442 | -17.30
10.4.3.2 Y-Z Scan
** F is Fund Freq
e Level EUT | Antenna | table | Mast Correction Factors Corrected Level Limit Margin
pk Qpk/Avg | SCAN | Polarity | angle | Height AF Amp Cable pk | Qpk/Avg pk Qpk/Avg pk | Qpk/Avg
(MHz) (dBuV) (dBwV) (dB/m) (dB) (dB) | (dBuV/m) [ (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBwV/m) | (dBuV/m)
undmanteal Emissi
| 1628 | |
Spurious Emissiol
405.31 H 46.02
173915 48.09 4542 YZ Vv 199 125 25.61 -31.84 4.72 46.58 4391 80.85 60.85 ** | -34.27 -16.94
173911 5041 48.29 YZ H 264 130 25.61 -31.84 472 43.90 46.78 80.85 60.85 ** | -31.95 -14.07
10.4.3.3 Z-X Scan
** F is Fund Freq
e Level EUT | Antenna | table | Mast Correction Factors Corrected Level Limit Margin
pk | Qpk/Avg | SCAN [ Polarity | angle | Height AF [ Amp Cable pk [ Qpk/Avg pk [ Qpk/Avg pk [ Qpk/Avg
(MHz) (dBuv) (dBuV) (H/V) | degree| (cm) | (dB/m) (dB) (dB) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)

1739.21 43.77

39

Spurious Emissio

25.61 -31.84 472 46.03 42.26 80.85 -34.82 -18.59

[1739.15 | 4699 | 43.88

ZX
| 7% |

54

[ 170 | 2561

| 3184 472 | 4548 | 4237 | 8085 | 6085* | -3537 | -1848 |

=> Emissions not reported below the noise floor of the measurement system.
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11. Duty Cycle Correction Factor

11.1 Definition
For average radiated measurements, the measured level was reduced by a factor X dB to account for the duty
cycle of the EUT.

11.2 Test Procedure
Remove the antenna from the EUT and then connect a phase stable low loss RF cable from the antenna port to the
spectrum analyzer.

Set center frequency of spectrum analyzer = operation frequency
Set the spectrum analyzer as RBW=1 MHz, VBW=1 MHz, Span=0 Hz, Sweep Time=100 ms
Repeat above procedure all frequency measured were completed.

The worst case duty cycle was determined to be 100%.
The duty cycle correction factor is determined using the formula: 20log (100/100) = 0 dB.
Determination of the duty cycle correction is included in the plots and justification below.

11.3 Test Results
11.3.1 F1(434.040 MHz)
Duty cycle correction factor =0 dB

# Agilent Marker
a Mkrl 188 ms
Ref @ dBm Atten 10 dB _0.01 g || S€lect Marker
#Peak 1 2z 3 4
Log
gjg/ N A Normal
Delta
Marker a :
100.000000 s e
Lerv | -0.01 dB Ref A
| |
Center 434,848 MHz Span B Hz .
Res BH 1 MHz WBH 1 MHz Sween 100 ms (601 prs) fo Spag;ﬁg
Marker Trace Type ¥ Axic Amplitude
1R 1 Time (= -29,37 dBm
1a (4] Time 188 m= -A.81 dB
Off
More
1of 2
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11.3.2 F1(434.440 MHz)
Duty cycle correction factor =0 dB

- Agilent Marker
a Mkrl 188 ms
Ref @ dBm Atten 10 dB 0.01 o |[S€lect Marker
#Peak 1 z 3 4
Log
16 4% 1
4B/ Normal
Delta
Marker a :
1000000000 ns e
Lerv | B.01 dB Ref A
| |
Center 434,448 MHz Span B Hz .
Res BH 1 MHz WBH 1 MHz Sweep 100 ms (601 prs) e Spag;ﬁg
Marker Trace Type ¥ Axic Amplitude -
1R 1 Time (= -29,33 dBm
1a (4] Time 188 m= A.81 dB
Off
More
1of 2

11.3.3 F3(434.790 MHz)
Duty cycle correction factor =0 dB

#  Agilent [ Marker |
a Mkrl 188 ms
Ref @ dBm Atten 10 dB 0.0l dB 139'92‘“ “grkeg
#Peak "—
T |
18 4k 1| Marker Trace
dB/ Hauew 1 2 3
Readout’
Time
| Marker a
1100.0000000 ms Marker Table
Lofv | -@.01 dB o Off
Center 434.790 MHz Span @ Hz
Res BH 1 MHz #\BH 1 MHz Sweep 100 ms (601 pts) || Marker All Off
Marker Trace Typa ¥ Axig Amplituda
1R 13 Time B = -29.38 dEn
1la 1y Time 1688 mez -A.81 dB
More
Zof 2
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