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1 EQUIPMENT UNDER TEST

1.1 Basic description

Equipment Category

Model name 4G Interpreter

a compact RF Receiver/Transmitter unit for the

Destination Water Meter
Configuration stand-alone device
Serial numbers n/a

1.2 Technical characteristics declared by manufacturer
Transmit Narrow Channel, complies Part 90

Parameter Value
Transmit frequency band 450-470MHz
Channel Separation 6.25kHz
Modulation 4GFSK
Max Frequency deviation +1.2kHz
Max Data rate 4.8kbps
Frequency stability (including initial <0.5 ppm
stability, temperature)
Peak output power 35.2dBm
Harmonics <-62dBc

Transmit Narrow Channel, complies Part 15.231

Parameter Value
Transmit frequency band 450-470MHz
Channel Separation 6.25kHz
Modulation 4GFSK
Max Frequency deviation +1.2kHz
Max Data rate 6kbps
Frequency stability (including initial <0.5 ppm
stability, temperature)
Peak output power -17dBm
Harmonics < -62dBc
Receiver
Parameter Value
Receive frequency Programmable in the range 4504420
Sensitivity (BER 1E-3) -120 dBm
Modulation 4GFSK
Frequency deviation 1.2kHz
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1.3 Photos

Figure 1.3.1 External photo

'?I:p #El.:‘-q_ e | J.'I,;;'J. 4,'!

.

Figure 1.3.2 External photo
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2 GENERAL INFORMATION ABOUT TESTS
2.1 Test program and results of the tests
Number gL Result
ofitict FCC rule Description of test (Pass, Fail, N/A)
1 90.210(e) Emission Mask Pass
2 90.210(e) Conducted Spurious Emissions Pass
3 90.210(e) Radiated Spurious Emissions Pass
4 90.214 Transient Frequency Stability Pass
5 90.213 Frequency Stability with temperature Pass
6 90.213 Frequency Stability with supply voltage Pass
Conditions for intentional radiators to
d 15.231R comply with periodic operation Pass
8 15.231b Field strength of emissions Pass
9 15.231c The bandwidth of the emission Pass
Tested by: Checked by:
tests No. 1,2,4-7, 9: Laboratory engineer Leading engineer

Py

g —_—7

/ Boris Trifonov
tests No. 3, 8: Laboratory e@eer

(/(‘a:/,/ — - Vladimir Osaulko

2.2 Test manner

2.3 Test conditions and test modes

Operating Temperature: -30 °C to + 85 °C
Storage Temperature: -40 °C to +85 °C
Humidity: Up to 95%

Normal power source:
-Unom=+3.6 V

Extreme temperature:
- minimum temperature Tmin = minus 30 °C;
- maximum temperature Tmax = +85 °C.

Extreme power source:
- minimum voltage Umin=2.7V
- maximum voltage Umax = 3.6 V

The frequencies for the testing

W “\ Fiodor Shubin

Channel, No. Frequency, MHz
Low 450
Mid 460
High 470
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2.4 Test equipment used
N Name Model IIYETTeIR) @
serial No.

1. | EMI Test receiver/spectrum analyzer R&S ESL-26 10026(
2. | Spectrum analyz R&S FSV40 10576
3. | Radiocommunication service mon R&S CMS-54 10003
4. | Vector Signal Generat SMBV100A 10021¢
5. | SignalGeneratc SMB100A 100217
6. | Oscilloscop TDS1002 C04167:
7. | Frequenc mete 4y3-64 10005¢
8. | Dual directional coupls 778D-012 10189t
9. | Attenuato Agilent 8496B 10010¢
10. | Attenuato 6N25W 10019¢
11. | Attenuator PE7014-10 101692
12. | Detecto Agilent 8471E 10010«
13. | RF Trigger - 111008
14. Schwarzbeck

Antenna (30 — 1000) MHz UBAA 9114 9111-214
15| Antenna (1000 - 6000) MHz lelg?fmeOde' 9903-5701
16. | Antenna (1000 - 6000) MHz ETSéLl”l‘?gre“ 100200
17| Antenna (1000 - 6000) MHz ETSé"l'g‘ggre“ 100201
18. | Digital multimeter FLUKE 189 89750179
19. | Preamplifier (0.1-18) GHz Agilent 87405¢c | MY47010400
20. | Psychrometer BUT-2 B931
21. | Shielded Semi-Anechoic Chamber “DON” 1

All listed above test equipment is calibrated aedified in accordance with established procedure.
The equipment has certificates currently in force.

Ancillary equipment

Ne Name Model
1. Test load Telematics Wireless RTU_S
2. | Notebook IBM ThinkPad

2.5 Measurement uncertainty

Parameter Maximum uncertainty
Radiated emission +5.2dB
Conducted emission +2.7dB
Frequency +1.5 x 10’
Temperature +1°C
Humidity +2%
Voltage supply DC 2%

This uncertainty represents an expanded uncert@rpyessed at approximately the 95 %
confidence level using a coverage factor of k=2.

Measurement uncertainty complies with the requiresef the normative documents and is
guaranteed by the test procedures and test equipmen
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2.6 Photo of test site

Figure 2.6.1

Figure 2.6.2

gh
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Figure 2.6.3

Figure 2.6.4
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REPORT OF MEASUREMENTS AND EXAMINATIONS

3.1 Emission mask

3.1.1 Test requirements 90.210(e)

Except as indicated elsewhere in this part, trattersiused in the radio services governed by thit p
must comply with the emission masks outlined iis g@ction. Unless otherwise stated, per paragraph:
(d)(4), (e)(4), and (m) of this section, measuretmeh emission power can be expressed in eithék pea
or average values provided that emission powersegapeessed with the same parameters used tc
specify the unmodulated transmitter carrier pov@nr. transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulateasinitter carrier power refers to the total power
contained in the channel bandwidth. Unless indcc&isewhere in this part, the table in this section
specifies the emission masks for equipment opeyatithe frequency bands governed under this part.

Table 3.1.1 Limit Emissions Mask

Frequency band | Mask for equipment with Audio low pass

{MHz) filter Mask for equipment without audio low pass filter
Below 25 1 A or B A ar C
25-50 B C
7276 B C
150-174 2 B, O orE C,0orE
150 Paging-only  |B C
220-222 F F
421512 2 B,D, orE C,DorE
450 Paging-only  |B G
B05-809/851-854 B H
B09-524/554-569 ® |B G
B95-901/536-0940 |l J
902-928 K K
929-930 B G
4940-4990 MHz  |L or M L or M.

5a50-5025 4
Al other bands E

[y}

2 Equipment designed to operate with a 25 kHz cHabaedwidth must meet the requirements of

Emission Mask B or C, as applicable. Equipment giexi to operate with a 12.5 kHz channel

bandwidth must meet the requirements of EmissioakM® and equipment designed to operate with a
6.25 kHz channel bandwidth must meet the requirésna&rEmission Mask E.

(e) Emission Mask E—6.25 kHz or less channel badthwequipment. For transmitters designed to
operate with a 6.25 kHz or less bandwidth, any simmsmust be attenuated below the power (P) of the
highest emission contained within the authorizeadidadth as follows:

(1) On any frequency from the center of the autteatibandwidth fO to 3.0 kHz removed from fO :
Zero dB.

(2) On any frequency removed from the center of d@lmhorized bandwidth by a displacement
frequency (fd in kHz) of more than 3.0 kHz but normithan 4.6 kHz: At least 30 + 16.67(fd —3 kHz)
or 55 + 10 log (P) or 65 dB, whichever is the lesgtenuation.

(3) On any frequency removed from the center ofaihorized bandwidth by more than 4.6 kHz: At
least 55 + 10 log (P) or 65 dB, whichever is thesés attenuation.

(4) The reference level for showing compliance wite emission mask shall be established using a
resolution bandwidth sufficiently wide (usually tvwo three times the channel bandwidth) to capture
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the true peak emission of the equipment under besirder to show compliance with the emissions
mask up to and including 50 kHz removed from thgeedf the authorized bandwidth, adjust the
resolution bandwidth to 100 Hz with the measuringtiument in a peak hold mode. A sufficient
number of sweeps must be measured to insure thantission profile is developed. If video filtering
is used, its bandwidth must not be less than thieument resolution bandwidth. For emissions beyond
50 kHz from the edge of the authorized bandwidde paragraph (m) of this section. If it can be
shown that use of the above instrumentation setttmynot accurately represent the true interference
potential of the equipment under test, then anrredte procedure may be used provided prior
Commission approval is obtained.

3.1.2 Test procedure
1) The transmitter output was connected to theldast and then to the spectrum analyzer.
2) The transmitter was set up to the normal opamatimode with maximum output power.
3) Spectrum analyzer was set to the measuremeng wio8pectrum Emission Mask (SEM) with the
following settings:
- Centre frequency set to the center frequendigethannel
- The Relative Mask setting was chosen
- RBW=100 Hz, VBW=300 Hz, Video Detector = Peakade = MAX HOLD.

3.1.3 Test setup layout

EUT Test Spectrum
load analyzer
Figure 3.1.1

3.1.4 Test result

Temperature: +18C Relative humidity: 60 %

3.1.1 PlotsEmissions Mask test result at low frequency

Spectrum [u?} Spectrum [@]

Ref Level 36.10 o OFest 2110 5 & TOW 100 Te Ref Level 35,00 dBm _ Offset 21.00 dB & RBW 100 Hz
o att 4008 @ SWT 65 ® VBW 300Hz Mode Sweep Lils 2005 @ SWT A5 @ VAW J00 iz Mioda Sweeh
0 17k Max @ 1Rm Max

Limit Ghock PABS Limit Gheck PABS —Tm m1i[1] 32.13 dBm
30 dBinedtbe nabs 30 dBME AS 450.000000 MHz

20 dém 1l HI\MJV JUMJ\A | 20 de i
10 dem %Wﬂw J | 10 dBm ﬁ \

) \ ! ‘
’ M : JW“M«J\ il
m J\ 20 dem Rr

450
30 dBm \If“ Nh -30 dBm:

s ‘IyMuw{ MWM ‘ . ‘
@W Nﬂ MU “WW}M .HMMW WWWWWW%M myﬂ M.‘. ;

CF 450.0 MHz 691 pts Span 20.0 kHz

CF 450.0 MHz 691 pts Span 110.0 kHz
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3.1.2 PlotsEmissions Mask test result at mid frequency

Spectrum | u?ﬂ Spectrum

Ref Level 2552 dim Offset 21,10 &2 w» RBW 100 Hz

=

Ref Level 36.00 dBm Offset 21.00 dB @ RBW 100 Hz
f= Att 5008 & SWT G5 w VBW 300 Hz  Mode Sweep Att 35 dB @ SWT 65 @ VYBW 300 Hz Mode Sweep
@ 1Pk May @ 1Pk Max
Limit (theck PAEE | Limit ¢heck PABS o M1[1] 33.95 dBm|
20dB - 30 dBF 25k—160 PABS 460.000000 MHZ]
i r il”"
IJ 'l l. I

20 dBm {1 ' 20 dém !
W T I

4 / ’ LT | " 1
10 der | \ I‘ : | -10 dB

A ] \*L e

-30 dEm— 4 ,mf B i 1= 1|‘L}I - - -30 dBm

i I’H‘WH“ ; I|‘i|']1'”w'|_ T’ {FTT -40.de

v AL T N e T L T A

-60 dBm

[t

——1 [ |
[

br—_o &
=1
2=
=
—_——

| CF #60.0 MHz 591 pts

Span 70.0 kHz CF 460.0 MHz 691 pts Span 110.0 kHz

3.1.3 PlotsEmissions Mask test result at high frequency

Spectrum \“r’vlJ Spectrurm
Ref Lavel 35,10 c2m Offset 21 10 48 w RBW 100 Hz
fe Al 40 dB & SWT 65 & VAW 200 Hz

=)

Ref Level 36.00 dém Offset 21.00 dB @ RBW 100 Hz

Mode Sweep Att 35de @ SWT f5 ® VBW 300Hz Mode Sweep
@ 1Rk Max @ 1Pk Max
Tmit Gheck —T il Limit Gheck PABS g M 33.55 dBm)|
50 diina-4£0 PSS T 30 deine448 fAES 470.000000 MHZ]
L
20 dem—t .Jl{f *'l IH"‘L;; 20 dem
Sy |
10 g8 T Jii}] ill 10 dBm:
I I i
o alr‘ll‘i . ;'I{‘ L 0 dBm
-10 |||!l‘w P!I‘ Iﬁ -10 dem /’J U\
A" \ \{
i /M -. s |
e i Wi i n
-30 ['J':” ”I . h -30 dBm 1
i "W |
L JLLHJJ*‘I”{ : rh“["' u ElUl"jl"l'H? | .’j\ﬂ] I ol 1 M w Wl
i Ml L
Sy ! m— WL@LMM L i %MWMMW
B0 dBm -60 dBm
CF 470.0 Miiz 691 pts Span 20.0 kHz CF 470.0 MHz 691 pts Span 110.0 kHz
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3.2 Conducted Spurious Emissions

3.2.1 Test requirements 90.210 (e)

Except as indicated elsewhere in this part, trattemsiused in the radio services governed by tait p
must comply with the emission masks outlined i3 gection. Unless otherwise stated, per paragraph:
(d)(4), (e)(4), and (m) of this section, measuretsmeh emission power can be expressed in eithée pea
or average values provided that emission powersegapeessed with the same parameters used tc
specify the unmodulated transmitter carrier pov@nr. transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulateasinitter carrier power refers to the total power
contained in the channel bandwidth. Unless indcc&isewhere in this part, the table in this section
specifies the emission masks for equipment opeyatithe frequency bands governed under this part.

Frequency band | Mask for equipment with Audio low pass

{MHz) filter Mask for equipment without audio low pass filter
Below 25 1 A or B A ar C
25-50 B C
72-76 B C
150-174 2 B,D, orE C,DorE
150 Paging-only  |B C
220-222 F F
421512 2 B,D, orE C,DorE
450 Paging-only  |B G
B05-809/851-854  |B H
B02-524/854-862 ° |B G
3965-901/935-940 || J
902-923 K K
925-930 B €]
4940-42320 MHz  |L or M L ar M.
5B50-5025 4
All other bands B C

2 Equipment designed to operate with a 25 kHz cHabaedwidth must meet the requirements of
Emission Mask B or C, as applicable. Equipment giexi to operate with a 12.5 kHz channel
bandwidth must meet the requirements of EmissioekM® and equipment designed to operate with a
6.25 kHz channel bandwidth must meet the requirésnagrEmission Mask E.

(e) Emission Mask E—6.25 kHz or less channel badthwequipment. For transmitters designed to
operate with a 6.25 kHz or less bandwidth, any simmsmust be attenuated below the power (P) of the
highest emission contained within the authorizeadidadth as follows:

(1) On any frequency from the center of the autteatibandwidth fO to 3.0 kHz removed from fO:
Zero dB.

(2) On any frequency removed from the center of d@lmhorized bandwidth by a displacement
frequency (fd in kHz) of more than 3.0 kHz but normthan 4.6 kHz: At least 30 + 16.67(fd —3 kHz)
or 55 + 10 log (P) or 65 dB, whichever is the lesgtenuation.

(3) On any frequency removed from the center ofatlmdorized bandwidth by more than 4.6 kHz: At
least 55 + 10 log (P) or 65 dB, whichever is thesé attenuation.

(4) The reference level for showing compliance wite emission mask shall be established using a
resolution bandwidth sufficiently wide (usually tvo three times the channel bandwidth) to capture
the true peak emission of the equipment under besirder to show compliance with the emissions
mask up to and including 50 kHz removed from thgeedf the authorized bandwidth, adjust the
resolution bandwidth to 100 Hz with the measuringtiument in a peak hold mode. A sufficient
number of sweeps must be measured to insure thantission profile is developed. If video filtering
is used, its bandwidth must not be less than thieiment resolution bandwidth. For emissions beyond
50 kHz from the edge of the authorized bandwiddge paragraph (m) of this section. If it can be
shown that use of the above instrumentation settttmynot accurately represent the true interference
potential of the equipment under test, then anrrate procedure may be used provided prior
Commission approval is obtained.
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3.2.2 Test procedure

The procedure used WASSI/TIA-603-D:2010. Substitution RF signal generavvas used.

1) The transmitter was connected to the spectruatyaer using the test load.

2) The transmitter was set up to the normal opamatimode with maximum output power rating.

3) The spurious emissions were observed in the lodrcb0 kHz from the edge of the authorized
bandwidth to frequency equal 10 times the carrisgdency.

The spectrum analyzer was adjusted for the follgveettings:

Resolution Bandwidth = 10 kHz for spurious emisdietow 1 GHz, and 1 MHz for spurious emission
above 1 GHz.

Video Bandwidth> 3 times the resolution bandwidth.

Sweep Speed 2000 Hz per second.

Detector Mode = average power.

3.2.3 Test setup layout

EUT Test Spectrum
load analyzer
RF signal
generator

3.2.4 Test result

Temperature: +18C Relative humidity: 50 %
Table 3.2.1
Frequency, | Output Power, | Gen. Output, | Difference, | Limit, Result
MHz dBm dBm dBc dBc (Pass, Fail, N/A)
450 34.19 - - - -
450.053 -31.17 - 30.60 - 64.79 - 60 Pass
450.197 - 33.12 - 32.56 - 66.75 - 60 Pass
450.244 - 34.65 - 33.92 - 68.11 - 60 Pass
460 34.14 - - - -
460.056 -30.34 - 29.65 - 63.79 - 60 Pass
460.158 - 31.69 -30.75 - 64.89 - 60 Pass
460.192 -32.01 -31.35 - 65.49 - 60 Pass
470 33.95 - - - -
470.054 -31.61 - 30.80 - 64.75 - 60 Pass
470.078 - 31.27 - 30.50 - 64.45 - 60 Pass
470.194 - 33.50 -32.80 - 66.75 - 60 Pass
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Frequency, Output Power, | Gen. Output, | Difference, Limit, Result
MHz dBm dBm dBc dBc (Pass, Fail, N/A)
450 34.19 - - - -

900 -31.51 - 30.95 -65.14 - 60 Pass
1350 -75.34 - 74.63 - 108.82 - 60 Pass
1800 -74.73 - 73.96 - 108.15 - 60 Pass
2250 - 66.61 - 65.84 - 100.03 - 60 Pass
2700 - 74.00 - 73.36 - 107.55 - 60 Pass
3150 -74.61 -73.87 - 108.06 - 60 Pass
3600 - - - - 60 Pass
4050 - - - - 60 Pass
4500 - - - - 60 Pass
Table 3.2.2Conducted Spurious EmissionsHreguency 460 MH2

Frequency, Output Power, | Gen. Output, | Difference, Limit, Result
MHz dBm dBm dBc dBc (Pass, Fail, N/A)
460 34.14 - - - -

920 - 32.56 -31.92 - 66.06 - 60 Pass
1380 - 73.83 - 73.08 - 107.22 - 60 Pass
1840 - 69.58 - 68.96 - 103.10 - 60 Pass
2300 -67.67 - 66.84 - 100.98 - 60 Pass
2760 -74.92 -74.10 - 108.24 - 60 Pass
3220 - - - - 60 Pass
3680 - 74.82 - 74.06 - 108.20 - 60 Pass
4140 -72.26 -71.61 - 105.75 - 60 Pass
4600 -73.41 -72.74 - 106.88 - 60 Pass

Table 3.2.3Conducted Spurious EmissionsHreguency 470 MH2
Frequency, Output Power, | Gen. Output, | Difference, Limit, Result

MHz dBm dBm dBc dBc (Pass, Fail, N/A)
470 33.95 - - - -

940 -33.74 - 33.05 -67.00 - 60 Pass
1410 -73.00 -72.31 - 106.26 - 60 Pass
1880 -68.20 -67.48 -101.43 - 60 Pass
2350 -69.73 -69.12 - 103.07 - 60 Pass
2820 - - - - 60 Pass
3290 -74.94 -74.24 - 108.19 - 60 Pass
3760 - - - - 60 Pass
4230 - - - - 60 Pass
4700 - - - - 60 Pass
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3.3 Radiated Spurious Emissions

3.3.1 Test requirements 90.210 (e)

Except as indicated elsewhere in this part, trattemsiused in the radio services governed by tait p
must comply with the emission masks outlined i3 gection. Unless otherwise stated, per paragraph:
(d)(4), (e)(4), and (m) of this section, measuretsm@h emission power can be expressed in eithée pea
or average values provided that emission powersegapeessed with the same parameters used tc
specify the unmodulated transmitter carrier pov@nr. transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulateasinitter carrier power refers to the total power
contained in the channel bandwidth. Unless indcc&isewhere in this part, the table in this section
specifies the emission masks for equipment opeyatithe frequency bands governed under this part.

Frequency band | Mask for equipment with Audio low pass

{MHz) filter Mask for equipment without audio low pass filter
Below 25 1 A or B A or C
25-50 B C
72-76 B C
150-174 2 B,D, orE C,DorE
150 Paging-only B C
220-222 F F
421512 2 B,D, orE C,DorE
450 Paging-only  |B €]
B05-809/851-854  |B H
B09-524/854-560 ° |B G
3965-901/935-940 || J
902-923 K K
925-930 B €]
4940-42320 MHz  |L or M L ar M.
5850-5925 4
All other bands B C

2 Equipment designed to operate with a 25 kHz cHabaedwidth must meet the requirements of

Emission Mask B or C, as applicable. Equipment giexi to operate with a 12.5 kHz channel

bandwidth must meet the requirements of EmissioekM® and equipment designed to operate with a
6.25 kHz channel bandwidth must meet the requirésnagrEmission Mask E.

(e) Emission Mask E—6.25 kHz or less channel badttwequipment. For transmitters designed to
operate with a 6.25 kHz or less bandwidth, any simmsmust be attenuated below the power (P) of the
highest emission contained within the authorizeadipadth as follows:

(1) On any frequency from the center of the autteatibandwidth fO to 3.0 kHz removed from fO :
Zero dB.

(2) On any frequency removed from the center of d@horized bandwidth by a displacement
frequency (fd in kHz) of more than 3.0 kHz but normthan 4.6 kHz: At least 30 + 16.67(fd -3 kHz)
or 55 + 10 log (P) or 65 dB, whichever is the lesggenuation.

(3) On any frequency removed from the center ofatlmdorized bandwidth by more than 4.6 kHz: At
least 55 + 10 log (P) or 65 dB, whichever is thesé attenuation.

(4) The reference level for showing compliance wite emission mask shall be established using a
resolution bandwidth sufficiently wide (usually tvio three times the channel bandwidth) to capture
the true peak emission of the equipment under besirder to show compliance with the emissions
mask up to and including 50 kHz removed from thgeedf the authorized bandwidth, adjust the
resolution bandwidth to 100 Hz with the measuringtiument in a peak hold mode. A sufficient
number of sweeps must be measured to insure thantission profile is developed. If video filtering
is used, its bandwidth must not be less than thieument resolution bandwidth. For emissions beyond
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50 kHz from the edge of the authorized bandwiddge paragraph (m) of this section. If it can be

shown that use of the above instrumentation settttmynot accurately represent the true interference
potential of the equipment under test, then anrrate procedure may be used provided prior

Commission approval is obtained.

3.3.2 Test procedure

The procedure used wadNSI/TIA-603-D:2010. Substitution antenna with Rigrsal generator was
used.

The transmitter was set up to the normal operattimae with maximum output power and connected
to standard transmitter load.

1) The spurious emissions were observed in the lodneb0 kHz from the edge of the authorized
bandwidth to frequency equal 10 times the carriggudency.
2) The transmitter to be tested was placed onutrgable in the test site compliant with ANSI C63.4
2001 clause 5.4.
3) Measurement antenna was placed at the distah@moaway from the EUT with vertical
polarization.
4) The spurious emissions were observed in the loareb0 kHz from the edge of the authorized
bandwidth to the tenth harmonic of the carrier.
The spectrum analyzer was adjusted for the follgveiettings:
Resolution Bandwidth = 10 kHz for spurious emisdi@tow 1 GHz, and 1 MHz for spurious emission
above 1 GHz.
Video Bandwidth = 300 kHz for spurious emissionopell GHz, and 3 MHz for spurious emission
above 1 GHz.
Sweep Speed slow enough to maintain measureméoliatah.
Detector Mode = Positive Peak.
5) The height of measurement antenna was changedifim to 4m in 10 cm steps to obtain maximum
result on the spectrum analyzer.
6) The turntable was rotated around its axis taialihaximum result on the spectrum analyzer.
7) Highest possible readings of the spectrum aealyzre recorded.
8) Measurements were repeated for horizontal palaon of measurement antenna.
9) The transmitter was replaced with a substituéintenna connected to RF signal generator.
10) The power into a reference ideal half-wave ldipmtenna is calculated by reducing the reading
from RF signal generator by the power loss in thkle between the generator and the substitution
antenna, and further corrected for the gain ofdihlestitution antenna used relative to an ideal half
wave dipole antenna:

Ps (dBm) = R (dBm) — cable loss (dB) + antenna gain (dB),
where:
Pq4is the dipole equivalent power,
Pyis the generator output power into the substituéiotenna.
11) Radiated spurious emissions (dB) = TX powem(yiB PRy (dBm).



PE TC “OMEGA” FCC TEST REPOR®. 13/236 pagefrbm 40
3.3.3 Test setup layout

I : 1€ 4
- Anechoic chamber ' - |
e \ f‘?h |
- \ .".'JI e
= II| i I. i 1l
1 \ RF absolrbmg Bkl | S LT 1|
7 N material 3 o 4
i {
G4 % Femites
= 1] -
Ll
e Test M
u distance. i et
4 Wooden _ ul
. table EUT J= 4
4 — [— === -] et
N E Flush E 1
H 2 mounted 2 I
- turn table Ground plane Il

Auilliary Pawer PC EMI
eguipment supply N receiver

3.3.4 Test result

Temperature: +18C Relative humidity: 65 %

Table 3.2.4Radiated Spurious EmissionsKrequency 470 MHz, vertical polarization:

Gen. Coax Ant. Ant. DIIEpCclﬂe Diffe- Limit. | Test result
F, MHz | Output, Loss, Galn, Gain, Powér rence, dBc’ (Pass, Fall,
dBm dB dBi dBd dBm ' dBc N/A)
470 33,95
940 -31,32 2,3 -7,29 -9,44 -43,06 -77,Q1 -60,0 Pass
1410 -45,37 3,3 4,80 2,65 -46,02 -79,97 -60,0 Pass
1880 -51,12 4,4 5,00 2,85 -52,67 -86,42 -60,0 Pass
2350 -52,25 4,6 5,50 3,35 -53,50 -87,45 -60,0 Pass
2820 -49,34 5,8 6,50 4,35 -50,79 -84,14 -60,0 Pass
3290 -49,13 6,5 7,20 5,05 -50,58 -84,43 -60,0 Pass
3760 -53,15 6,2 7,66 551 -53,84 -87,19 -60,0 Pass
4230 -57,35 6,6 7,62 5,47 -58,48 -9243 -60,0 Pass
4700 -56,51 7,1 7,70 5,55 -58,06 -92,01 -60,0 Pass
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Table 3.2.5Radiated Spurious EmissionsKrequency 460 MHz, vertical polarization:
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Gen. Coax An't. An't. Dg)ctl)_le Diffe- Limit. | Test resu_lt
F, MHz | Output, Loss. dB Galr_1, Gain, Power rence, dBc’ (Pass, Fall,
dBm ' dBi dBd dBm ' dBc N/A)
460 34,14
920 -29,71 2,4 -7,12 -9,27 -41,38 -75,62 -6(,0 Pass
1380 -49,84 3,3 4,60 2,45 -50,69 -84B3 -60,0 Pass
1840 -54,33 4,1 5,00 2,85 -55,58 -89J)72 -60,0 Pass
2300 -53,19 50 5,40 3,25 -54,94  -89p8 -6p,0 Pass
2760 -55,54 57 6,40 4,25 -56,99 9113 -60,0 Pass
3220 -52,11 6,4 7,12 4,97 -53,54 -87p8 -6p,0 Pass
3680 -54,22 6,3 7,60 5,45 -55,07 -89p1 -60,0 Pass
4140 -57,18 6,5 7,70 5,55 -58,13 -92p7 -6P,0 Pass
4600 -55,78 7,1 7,50 5,35 -57,53 9167 -6p,0 Pass
Table 3.2.6Radiated Spurious EmissionsKreguency 450 MHz, vertical polarization:
Gen. C Ant. Ant. DIIEpO|e Diffe- Limit Test result
F, MHz | Output, Los(;a)((:lB Gair_1, Gain, Pov?fer rence, (Ijrglc’ (Pass, Fail,
dBm ' dBi dBd dBm ' dBc N/A)
450 34,19
900 -30,42 2,5 -6,90 -9,05 -41,97 -76,16 - 60,0 Pass
1350 -56,20 3,6 4,50 2,35 -57,45 9164 -60,0 Pass
1800 -52,28 4,1 5,50 3,35 -53,03 -87p2 -60,0 Pass
2250 -51,32 52 5,40 3,25 -53,27 -8746 -60,0 Pass
2700 -48,42 5,3 6,24 4,09 -49,63 -83B2 -60,0 Pass
3150 -43,65 6,6 7,10 4,95 -45,3( -7949 -6p,0 Pass
3600 -49,31 6,2 7,50 5,35 -50,16 -848B85 -60,0 Pass
4050 -54,18 6,4 7,90 5,75 -54,83 -89p2 -6p,0 Pass
4500 -55,24 7,1 7,30 5,15 -57,19 9188 -60,0 Pass
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Table 3.2.7 Radiated Spurious Emissions (Freguené&y0 MHz. horizontal polarization):
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Gen. Coax An't. An't. Dg)ctl)_le Diffe- Limit. | Test resu_lt
F, MHz | Output, Loss. dB Galr_1, Gain, Power rence, dBc’ (Pass, Fall,
dBm ' dBi dBd dBm ' dBc N/A)
470 33,95
940 -36,23 2,3 -7,29 -9,44 -47,97 -81,p2 -60,0 Pass
1410 -57,62 3,3 4,80 2,65 -58,27 -92p2 -60,0 Pass
1880 -57,67 4,4 5,00 2,85 -59,22 9317 -60,0 Pass
2350 -54,21 4,6 5,50 3,35 -55,46 -8941 -60,0 Pass
2820 -54,42 58 6,50 4,35 -55,87 -89B2 -60,0 Pass
3290 -53,70 6,5 7,20 5,05 -55,15 -89/10 -60,0 Pass
3760 -57,13 6,2 7,66 5,51 -57,82 9177 -60,0 Pass
4230 -53,32 6,6 7,62 5,47 -54,45 -8840 -60,0 Pass
4700 -54,81 7,1 7,70 5,55 -56,36 -90B1 -6p,0 Pass
Table 3.2.8Radiated Spurious EmissionsKreguency 460 MHz, horizontal polarization:
Gen. C Ant. Ant. DIIEp o Diffe- Limit. | Test result
F, MHz | Output, Los(;a)((:lB Gair_1, Gain, Pov?fer rence, (Ijrglc’ (Pass, Fail,
dBm ' dBi dBd dBm ' dBc N/A)
460 34,14
920 -37,14 2,4 -7,12 -9,27 -48,81 -82,p5 -60,0 Pass
1380 -59,32 3,3 4,60 2,45 -60,17 9481 -60,0 Pass
1840 -55,17 4,1 5,00 2,85 -56,42 906 -60,0 Pass
2300 -52,58 50 5,40 3,25 -54,33 -88J47 -60,0 Pass
2760 -54,31 5,7 6,40 4,25 -55,76 -89P0 -60,0 Pass
3220 -53,42 6,4 7,12 4,97 -54,85 -889p9 -60,0 Pass
3680 -54,32 6,3 7,60 5,45 -55,17 -89B1 -6p,0 Pass
4140 -53,54 6,5 7,70 5,55 -54,49 -8863 -6p,0 Pass
4600 -54,38 7,1 7,50 5,35 -56,13 -90p7 -60,0 Pass
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Table 3.2.9Radiated Spurious EmissionsKrequency 450 MHz, horizontal polarization:

Gen. Coax An_t. An_t. DE)C(IJIe Diffe- Limit. | Test result
F, MHz | Output, Loss, Galn, Gain, Powér rence, dBc’ (Pass, Fall,
dBm dB dBi dBd dBm ’ dBc N/A)
450 34,19
900 -37,52 2,5 -6,90 -9,05 -49,07 -83,46 -60,0 Pass
1350 -62,43 3,6 4,50 2,35 -63,68 -97,47 -60,0 Pass
1800 -57,1 4,1 5,50 3,35 -57,85 -92,q4 -60j0 Pass
2250 -54,21 52 5,40 3,25 -56,16 -90,35 -60,0 Pass
2700 -54,52 53 6,24 4,09 -55,73 -89,92 -60,0 Pass
3150 -53,46 6,6 7,10 4,95 -55,11 -89,30 -60,0 Pass
3600 -53,37 6,2 7,50 5,35 -54,22 -88,41 -60,0 Pass
4050 -52,11 6,4 7,90 5,75 -52,76 -86,95 -60,0 Pass
4500 -52,15 7,1 7,30 5,15 -54,10 -88,49 -60,0 Pass
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3.4 Transient stability

3.4.1 Test requirements 90.214

Transmitters designed to operate in the 150-174 lslitz421-512 MHz frequency bands must
maintain transient frequencies within the maximuegéiency difference limits during the time
intervals indicated:

Table 3.4.1 Limit Transient Frequency Behavior

Maximum All equipment
frequency
Time intervals '# difference * 150 to 174 MHz 421 to 512 MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 kHz Channels
t, 4 +25.0 kHz 5.0 ms 10.0 ms
t, +12.5 kHz 20.0 ms 25.0 ms
t, 4 +25.0 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels
t, 4 +12.5 kHz 5.0 ms 10.0 ms
t, 5.25 kHz 20.0 ms 25.0 ms
t, 4 +12.5 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on B.25 kHz Channels
t, 4 +5.25 kHz 5.0 ms 10.0 ms
t, +3.125 kHz 20.0 ms 25.0 ms
t 2 .25 kHz 5.0 ms 10.0 ms

L tonis the instant when a 1 kHz test signal is completeppressed, including any capture time due to
phasing.

- t1is the time period immediately following,t

- tzis the time period immediately following t

- tz is the time period from the instant when the traitter is turned off until .
- tor IS the instant when the 1 kHz test signal startsse.

2During the time from the end of to the beginning ot the frequency difference must not exceed the
limits specified in § 90.213.

3Difference between the actual transmitter frequearay the assigned transmitter frequency.

“ If the transmitter carrier output power rating isvétts or less, the frequency difference during thi
time period may exceed the maximum frequency diffee for this time period.

3.4.2 Test procedure

1) The transmitter was connected to the univeesdibrtester CMS54.

2) The transmitter was set up to the normal opamatimode with maximum output power.

3) The transient behavior of transmitter was obsgin the moment of keying (TX-off to TX-on) and
unkeying (TX-on to TX-off) using the special optiohthe CMS54 radio tester.
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3.4.3 Test setup layout
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3.4.4 Test result

Temperature: +18C

3.4.1 Plot
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+ 225 Hz (+0.5 ppm) = 12 mV
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3.4.2 Plot: t time period
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3.4.4 Plot:t, -t3 time period
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3.5 Frequency stability vs power supply

3.5.1 Test requirements 90.213

(a) Unless noted elsewhere, transmitters useceiséhvices governed by this part must have
minimum frequency stability as specified in thddaling table.

Table 3.5.1 Limit frequency stability vs power supply

Mobhile stations

Frequency range (MHz) | Fixed and base stations | Over 2 watts output power | 2 watts or less output power
Below 25 123100 100 200
25-50 20 20 50
72-76 5 50
180-174 511 ¢ 5r a8 ep
216-220 1.0 1.0
000270 12 01 15 15
421-512 T4 5 g 8 g Bg
506-509 149 1.5 15
509-524 14945 25 25
551-854 1.0 1.5 14
354-869 15 25 25
596-901 140 1.5 15
902-928 2.5 25 25
o02-g92g 13 25 25 25
929-930 15

935-940 0.1 1.5 1.5
1427-1435 % ann 300 300
Above 2450 17

" In the 421-512 MHz band, fixed and base statioits & 12.5 kHz channel bandwidth must have a
frequency stability of 1.5 ppm. Fixed and base@tatwith a 6.25 kHz channel bandwidth must have
a frequency stability of 0.5 ppm.

% In the 421-512 MHz band, mobile stations desigiedperate with a 12.5 kHz channel bandwidth
must have a frequency stability of 2.5 ppm. Molstations designed to operate with a 6.25 kHz
channel bandwidth must have a frequency stabifity.@ ppm.

b) For the purpose of determining the frequencyilty limits, the power of a transmitter is
considered to be the maximum rated output powspasified by the manufacturer.

3.5.2 Test procedure

1) The transmitter was set up to the normal opamatimode with maximum output power with no
modulation signal applied.

2) The transmitter was connected to the frequeneterd3-64.

3) Frequency counter of the radio tester was ugethéasuring the frequency.

4) The supply voltage was changed to observe #duéncy stability across the power supply voltage
range.

3.5.3 Test setup layout

EUT Test | Frequency
load | meteru3-64
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3.5.4 Test result

Temperature: +18C Relative humidity: 50 %

. L Result

Poum S| Feauercy | Doviaton | Deviton | Ly ppm | (pis s
3.6 452.650029 +29 +0.064 0.5 Pass
3.5 452.650029 +29 +0.064 0.5 Pass
3.4 452.650014 +14 +0.031 0.5 Pass
3.3 452.650014 +14 +0.031 0.5 Pass
3.2 452.650014 +14 +0.031 0.5 Pass
3.1 452.650000 0 0 0.5 Pass
3.0 452.650000 0 0 0.5 Pass
2.9 452.649993 -7 -0.016 0.5 Pass
2.8 452.649986 -14 -0.031 0.5 Pass
2.7 452.649986 -14 -0.031 0.5 Pass

Reference frequency = 452.650000 MHz
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3.6 Frequency stability vs temperature

3.6.1 Test requirements 90.213
(a) Unless noted elsewhere, transmitters useceiséhvices governed by this part must have a
minimum frequency stability as specified in thddaling table.

Mohile stations
Frequency range (MHz) | Fixed and base stations | Over 2 watts output power | 7 watts or less output power
Below 25 123 q90p 100 200
25-50 20 20 50
72-76 9 =
150-174 511 g B 46 £
216-220 1.0 1.0
20200 12 01 15 156
421512 71145 £ 8¢ gg
506-509 LR 1.5 1.4
809-524 415 25 25
851-854 1.0 1.5 1.5
854-869 1.5 25 25
396-901 1401 1.5 1.4
902-928 25 25 25
002928 12 258 258 24
929-930 1.5
935-240 0.1 1.5 1.5
1427-1435 9300 300 300
Above 2450 17

" In the 421-512 MHz band, fixed and base statioits & 12.5 kHz channel bandwidth must have a
frequency stability of 1.5 ppm. Fixed and base@tatwith a 6.25 kHz channel bandwidth must have
a frequency stability of 0.5 ppm.

8 In the 421-512 MHz band, mobile stations desigiedperate with a 12.5 kHz channel bandwidth
must have a frequency stability of 2.5 ppm. Molstations designed to operate with a 6.25 kHz
channel bandwidth must have a frequency stabifity.@ ppm.

b) For the purpose of determining the frequencyilty limits, the power of a transmitter is
considered to be the maximum rated output powspasified by the manufacturer.

3.6.2 Test procedure

1) The transmitter was set up to the normal opmmatimode with maximum output power with no
modulation signal applied.

2) The transmitter was connected to the Frequeretgnmi3-64.

3) Frequency counter of the radio tester was ugethéasuring the frequency.

4) The transmitter was placed in the temperatusentier to observe the frequency stability across the
temperature range.

3.6.3 Test setup layout

EUT Test Frequency
load meterdy3-64
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3.6.4 Test result

Temperature: +18C Relative humidity: 50 %
Temperature Frequenc Deviation Deviation - Result
0 MHD) (H2) (ppm) | “mupem | (o Fal
+85 452.649857 -147 -0.325 0.5 Pass
+80 452.649857 -147 -0.325 0.5 Pass
+70 452.649842 -158 -0.349 0.5 Pass
+60 452.649784 -216 -0.477 0.5 Pass
+50 452.649799 -201 -0.444 0.5 Pass
+40 452.649842 -158 -0.349 0.5 Pass
+30 452.649857 -147 -0.325 0.5 Pass
+20 452.649928 -72 -0.159 0.5 Pass
+10 452.649813 -187 -0.413 0.5 Pass
0 452.649813 -187 -0.413 0.5 Pass
-10 452.649914 -86 -0.190 0.5 Pass
-20 452.649914 -86 -0.190 0.5 Pass
-30 452.649842 -158 -0.349 0.5 Pass
No
-40 - - - -
Transmission
+20 452.650029 +29 +0.064 0.5 Pass

Reference frequency = 452.650000 MHz



PE TC “OMEGA” FCC TEST REPOR®. 13/236 pagefizén 40

3.7 Conditions for intentional radiators to comply with periodic operation

3.7.1 Test requirementsSection 15.231a

(@) The provisions of this Section are restrictedperiodic operation within the band 40.66 -
40.70MHz and above 70 MHz. Except as shown in paragi@phof this Section, the intentional
radiator is restricted to the transmission of ati@drsignal such as those used with alarm systdot,
openers, remote switches, etc. Continuous transmgsvoice, video and the radio control of toys ar
not permitted. Data is permitted to be sent wittoatrol signal. The following conditions shall betm
to comply with the provisions for this periodic ogton:

(2) A manually operated transmitter shall emplenatch that will automatically
deactivate the transmitter within not more thar&osds of being released.

(2) A transmitter activated automatically shallse&ransmission within 5 seconds after
activation.

(3) Periodic transmissions at regular predetermingmvals are not permitted.

However, polling or supervision transmissions, uidthg data, to determine system integrity of
transmitters used in security or safety applicatiare allowed if the total duration of transmission
does not exceed more than two seconds per hoeafidr transmitter. There is no limit on the number
of individual transmissions, provided the totalngmission time does not exceed two seconds pel
hour.

(4) Intentional radiators which are employed fatioacontrol purposes during
emergencies involving fire, security, and safetjifef when activated to signal an alarm, may ofeera
during the pendency of the alarm condition.

(5) Transmission of set-up information for securdlystems may exceed the transmission
duration limits in paragraphs (a)(1) and (a)(2)ha$ section, provided such transmission are utider
control of a professional installer and do not extéen seconds after a manually operated switch is
released or a transmitter is activated automagic8lich set-up information may include data.

3.7.2 Test procedure

1) The transmitter was set up to the normal opmmatimode with maximum output power with no
modulation signal applied.
2) The transmitter was connected to the FSV40.

3.7.3 Test setup layout

EUT | Fsv4o

A
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3.7.4 Test result

Temperature: +18C

3.7.1 Plot Transmit duration

FCC TEST REPOR®. 13/236

Relative humidity: 50 %

pagefidin 40

The device does not support manual initiation atleiss transmission. The automatically
initiated transmission does not exceed 2 secondarigtion

Verdict
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3.8 Field strength of emissions

3.8.1 Test requirements 8§ 15.231 (b)

Fundamental frequency Field strength of fundamental Field strength of spurious emissions
(MHz) (uV/m) (dBuV/m) (uV/m) (dBuV/m)
40.66—40.70 2,250 67 225 47
70-130 1,250 61.9 125 41.9
130-174 1,250 to 3,750 61910 71.5" 125 to 375” 41.9t0 51.5"
174-260 3,750 71.5 375 51.5
260-470 3,750 to 12,500 71510 81.9" 37510 1,250" 51.510 61.9"
Above 470 12,500 81.9 1,250 61.9
Notes: * Linear interpolations

3.8.2 Test procedure (ANSI C63.4)

The test was performed to measure radiated emg$iom the equipment under test enclosure. The
measurement was made in the anechoic chamber saurea#nt distance of 3m in two bands: (30 -
1000) MHz, (1000 - 6000) MHz.

1) The equipment under test was set to transmissame Pout = -17 dBm.

2) In the band of (30 - 1000) MHz the measuremeat made in anechoic chamber with metal floor.
The turntable was rotated, the antenna height Wesed in the range of 1m - 4m, the polarization of
biconical antenna was changed from horizontal tbicad in a process of seeking for the maximum
result. Settings of the test receiver: RBW = 120zkWNideo Detector = Positive Peak during
prequalification measurement, Quasi-Peak - dulimg) measurement.

3) In the band of (1000 - 6000) MHz the measurenvead made in fully anechoic chamber. The
height of test antenna was fixed while the turrdalbks rotated and the polarization of horn test
antenna was changed from horizontal to verticaé iprocess of seeking for the maximum result.
Settings of the test receiver: RBW = 1000 kHz; \did@etector = Positive Peak during prequalification
measurement, Average - during final measurement.

4) The worst test results (the lowest margins) wecerded and shown in the associated plots.
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Figure 3.8.1 Test setup layout (above 30 MHz and lmsv 10 GHZz)
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3.8.3 Test result

Temperature+18°C

EUT OPERATING MODE: transmission mode
Pout =-17 dBm

Relative humidity67 %

Table 3.8.1 Radiated emission test result$0 MHz)

recaiver

%  Fermites

pagefi@in 40

UMIEL] Anten Peak QUES PR Average Result
Frequeny, Mz | postion | neghm | (18 | SoSC | criason, | Joeclor | Lt | (Pose,

degices aon | depvim | 9BMVIM 1 gmivim
39.840000 0 4.0 V 28.3 22.5 154 61.1 Pass
45.720000 0 4.0 V 29.3 22.4 15.3 61.1 Pass
61.360000 0 1.0 V 27.5 21.5 14.4 61.1 Pass
87.840000 0 1.0 V 26.0 20.5 13.5 61.1 Pass
122.920000 20 1.0 \% 25.7 19.6 12.5 61.1 Pass
210.640000 40 2.0 H 27.1 | 21.5 14.5 61.1 Pass
347.880000 90 3.0 \Y 319 | 255 18.5 61.1 Pass
406.280000 90 4.0 VvV 49.0 26.7 19.6 61.1 Pass
406.600000 90 1.0 VvV 60.2 27.8 19.6 61.1 Pass
407.080000 0 2.0 H 49.9 | 26.8 19.6 61.1 Pass
407.480000 0 4.0 H 46.7 26.8 19.6 61.1 Pass
413.200000 30 1.0 H 50.1 27.1 19.8 61.1 Pass
422.160000 0 1.0 V 447 28.1 19.9 61.1 Pass
430.800000 180 2.0 \Y 446 | 27.6 20.0 61.1 Pass
446.360000 0 2.0 V 45.1 29.0 20.3 61.1 Pass
450.000000 0 2.0 V 78,6 31.8 22.4 8l.1 Pass
550.000000 90 3.0 \Y 53.3 | 283 20.2 61.1 Pass
453.240000 180 1.0 \J 44,7 | 29.5 20.5 61.1 Pass
620.920000 10 4.0 \Y 39.3 | 328 25.8 61.1 Pass
951.720000 0 4.0 V 43.7 37.0 30.0 61.1 Pass
1164.071823 0 1.0 H 37.3 21.9| 24.2 61.1 Pass
1410.336198 350 3.0 \Y 37.6 22.3| 24.6 61.1 Pass
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Tl Anten Peak Quasi-Peak | »yorage Result
Frequeny, Mz | postion, | rg.m | (12, | S0 | emisson, | elecor | Lk | (Pase,
CEJIEES aion | dBuV/m GV dBpV/m
1663.203679 20 2.0 V 39.1 23.7 | 25.9 61.1 Pass
1973.207175 90 4.0 H 41.4 25.8| 28.1 61.1 Pass
2265.037403 90 1.5 H 42.3 26.6| 28.9 61.1 Pass
2876.205389 0 3.0 V 43.9 28.6 | 30.8 61.1 Pass
3249.206760 40 3.0 H 45.3 29.8| 32.0 61.1 Pass
3996.054349 30 2.5 V 48.5 32.3| 34.7 61.1 Pass
4993.794472 0 2.0 H 49.4 34.0| 36.3 61.1 Pass
5906.846441 0 1.5 V 50.3 33.9| 36.2 61.1 Pass
Table 3.8.2 Radiated emission test result§0 MHz)
Turntabl Anten Peak QIUEELPEELS Average Result
Frequeny, Mz | postion | g | (12, | S0 | cmason, | deecor | Lt | (Pase,
CEJIEES ation dBpV/m ’ CIET AT dBuV/m ’
41.440000 0 1.0 H 28.6 | 22.5 154 61.5 Pass
56.960000 0 4.0 V 28,5 | 22.1 15.0 61.5 Pass
61.920000 10 4.0 H 26.3 | 21.2 14.2 61.5 Pass
87.480000 0 3.0 V 25.8 | 204 13.3 61.5 Pass
171.360000 90 2.0 V 25,5 | 195 12.4 61.5 Pass
211.080000 90 1.0 V 28.0 | 21.5 14.5 61.5 Pass
333.440000 270 3.0 V 31.4 | 25.3 18.3 61.5 Pass
403.680000 0 1.0 H 44.4 | 26.8 19.6 61.5 Pass
404.960000 180 1.0 V 52.2 | 26.9 19.6 61.5 Pass
406.280000 180 3.0 H 47.8 | 26.7 19.6 61.5 Pass
420.520000 90 1.0 V 48.2 | 28.4 19.9 61.5 Pass
429.680000 10 2.0 V 428 | 27.4 20.0 61.5 Pass
436.040000 20 1.0 V 43.9 | 28.0 20.1 61.5 Pass
451.600000 30 1.0 V 40.7 | 28.5 20.4 61.5 Pass
459.360000 240 4.0 V 62.0 | 29.6 20.5 61.5 Pass
460.000000 200 2.0 V 79.8 | 34.0 30.5 81.5 Pass
641.440000 0 3.0 H 39.4 | 33.0 25.9 61.5 Pass
930.400000 90 4.0 V 43.2 | 36.7 29.7 61.5 Pass
1176.940829 90 2.5 V 38.1 22.0| 24.3 61.5 Pass
1224.948213 180 2.5 H 42.8 22.0| 24.1 61.5 Pass
1710.407556 0 1.0 H 39.0 24.1| 26.3 61.5 Pass
2005.016383 240 2.0 V 41.5 26.5| 28.7 61.5 Pass
2362.145430 210 3.5 V 43.3 27.6| 29.8 61.5 Pass
2887.727479 350 2.0 H 44.1 28.1| 30.2 61.5 Pass
3252.455967 30 3.5 H 45.4 30.1| 32.3 61.5 Pass
3996.054349 10 1.5 V 47.7 32.6| 34.8 61.5 Pass
5013.799632 220 2.5 V 50.1 34.2| 36.4 61.5 Pass
5270.730954 0 3.0 V 50.3 33.7| 35.8 61.5 Pass
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Table 3.8.3 Radiated emission test result{0 MHz)
UNIEL] Anten Peak CUEED EEEL Average Result
e AT detector Detector detector Limit, , Fail,
Frequency, MHz %oes;ggé height, m pgz:%ri]z anﬁ\j'/?: %Eﬁ\s/ﬁ: Z”;E\j‘/?: S (PaNSfA)Fall
38.960000 0 4.0 H 27.7 22.2 15.2 61.9 Pass
45.200000 60 3.0 \% 28.3 22.4 154 61.9 Pass
60.640000 40 1.0 \% 27.2 21.8 14.7 61.9 Pass
86.440000 10 3.0 H 26.7 | 20.0 13.0 61.9 Pass
166.120000 250 3.0 H 249 | 19.3 12.2 61.9 Pass
215.280000 90 3.0 V 274 | 21.8 14.7 61.9 Pass
334.120000 180 4.0 V 315 | 25.2 18.1 61.9 Pass
405.200000 20 3.0 V 496 | 26.7 19.6 61.9 Pass
406.800000 310 1.0 V 61.1 | 28.2 19.6 61.9 Pass
420.800000 190 3.0 \% 42.7 | 27.1 19.9 61.9 Pass
422.360000 0 1.0 \% 44.3 27.7 19.9 61.9 Pass
430.480000 90 2.0 \% 452 | 27.5 20.0 61.9 Pass
453.440000 10 1.0 V 41.3 | 28.3 20.4 61.9 Pass
468.960000 10 1.0 \% 61.4 | 31.2 20.8 61.9 Pass
469.360000 0 1.0 H 440 | 27.9 20.8 61.9 Pass
470.000000 180 3.0 H 64.5 | 31.3 20.8 81.9 Pass
645.360000 90 1.0 H 40.1 | 33.0 25.9 61.9 Pass
920.760000 0 2.0 \% 43.0 36.7 29.7 61.9 Pass
1116.216718 180 2.0 H 37.1 21.3| 23.7 61.9 Pass
1326.917515 0 3.5 H 39.2 22.2 | 24.3 61.9 Pass
1643.374362 90 1.5 V 38.5 23.0| 25.2 61.9 Pass
1943.844516 240 3.5 \ 41.0 255| 27.8 61.9 Pass
2424.335085 320 2.5 H 42.6 27.4| 29.6 61.9 Pass
2847.600896 180 3.0 \ 44.2 28.8| 31.1 61.9 Pass
3456.926548 180 1.5 \% 44.9 29.9| 32.1 61.9 Pass
4154.898396 0 3.0 H 47.8 32.5| 34.7 61.9 Pass
4899.854592 0 3.0 V 48.9 33.1| 354 61.9 Pass
5990.081970 20 2.0 V 49.9 34.5| 36.8 61.9 Pass
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Plot 3.8.1 Radiated emission measurements in (3A.800) MHz range, vertical and horizontal
polarization (450 MHZz)
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Plot 3.8.2 Radiated emission measurements in (109@000) MHz range, vertical and horizontal
polarization (450 MHz)
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Plot 3.8.3 Radiated emission measurements in (3A.800) MHz range, vertical and horizontal
polarization (460 MHZz)
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Plot 3.8.4 Radiated emission measurements in (109@000) MHz range, vertical and horizontal
polarization (460 MHz)
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Plot 3.8.5 Radiated emission measurements in (3A.800) MHz range, vertical and horizontal
polarization (470 MHZz)
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Plot 3.8.6 Radiated emission measurements in (109@000) MHz range, vertical and horizontal
polarization (470 MHz)
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3.9. The bandwidth of the emission

3.9.1 Test requirementsSection 15.231c

The bandwidth of the emission shall be no widemtlda25% of the center frequency for
devices operating above 70 MHz and below 900 MHx. devices operating above 900 MHz, the
emission shall be no wider than 0.5% of the cefmegruency. Bandwidth is determined at the points
20 dB down from the modulated carrier

. 3.9.2 Test procedure

1) The transmitter was set up to the normal opmmatimode with maximum output power with no
modulation signal applied.

2) The transmitter was connected to the FSV40.

3) Spectrum Analyzer was set to the central frequesf channel investigated with the following
settings: RBW = 10 kHz; VBW = 30 kHz; Video Detecto Max Peak; Trace mode = MAX HOLD,
Span =1 MHz.

4) Bandwidth of the emission was measured as awidtid of signal at points with power -20 dB
below the reference point with maximum power of$pectrum.

3.9.3 Test setup layout

EUT | FSv40

A

3.9.4 Test result

Temperature: +18C Relative humidity: 50 %

Table 3.9 The bandwidth of the emission

Frequenc Measurement Result
d Y: Limit, kHz (Pass, Fall,
MHz result, kHz

N/A)
450 27.79 1125 Pass
460 28.08 1150 Pass
470 28.08 1175 Pass

3.9.1 Plot
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Ref Level 3.50 dBm Offset 0.50 dB & RBW 10 kHz
Att 20 dB @ SWT 795 @ YBW 30kHz Mode Sweep
@ 1Pk Max
0 dBm M1[1] -20.07 dBm
450.000580 MHz
10 dBm ndB 20.00 dB
1 Bw 27.790000000 kHz
20 dBm Q factor 16195.3
=30 dem
TJ/ \‘{02
-40 dBm / \
-50 dBm / \
-60 dBm
=70 dBm
-80 dBm
-90 dBm
CF 450.0 MHz 691 pts Span 200.0 kHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 1 450.00058 MHz -20.07 dBm ndB down 27.79 kHz
T1 1 449.,98611 MHz -39.46 dBm ndg 20.00 dB
T2 1 450,01389 MHz -39.86 dBm o factar 16195
3.9.2 Plot
Ref Level 3.50 dBm Offset 0.50 dB @ RBW 10 kHz
Att 20 dB @ SWT s @ YBW 30kHz Mode Sweep
@ 1Pk May
0 dBm M1[1] -20.66 dBm
460.000870 MHz
-10 dBm ndB 20.00 dB
Bwy 28.080000000 kHz
20 dBm /_[1\ q factor 16384.6
-30 dBm
T‘_}/ \72
-40 dBm / \
-50 dBm / \
-60 dBm
-70 dBm
30 dBm
-90 dBm
CF 460.0 MHz 6091 pts Span 200.0 kHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 1 460.00087 MHz -20.66 dBm ndB down 28.08 kHz
T1 1 4E50,98582 MHz -40.78 dBrm ndg 20,00 de
T2 1 460.01389 MHz -40.62 dBm 0 factor 16385
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3.9.3 Plot
Ref Level 250 dem  Offset 0,50 dB & RBW 10 kHz
Att 2008 = BWT Bz e WYBW 30kHz  Mode Swesp
@ 1Pk Max
Maf1] 21,40 dBm
W 99710 MHz
-10 dém ndg 20.00 d8
1 By 20080000000 kHz
<51 b L2 0 factor 16740.7
Pl
! 5
20 dBrm r_-’ &y
/ \:
401 dBirm ;,- i
-50 dBm I|II-"l 1'-1
1
50 dBm : E
70 dam 4 -
it b i L b bl A b il RTINS TS T PATERS F 0 SRR A
20 dBr
-20 dBm
CF 470.0 MHz 6491 pts Span 200.0 kHz
‘Marker
Type | Ref | Trc | Stimulus | Response |  Function | Function Result |
f1 | 11 450 99871 MHz | -21,43 dBrm | ndB down | 28,08 kHz
T il SE9.92LEZ MMz | -41.70 dBm | L 20.00 d2
T2} 1 470.0138% MHz -41.39 dbm | Q factor L6741 |






