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1 EQUIPMENT UNDER TEST

1.1 Basic description

page 3 from 54

Equipment Category Transceiver
Test item description Transmitter Module 2.4 Dual FHSS 12-16 channe
Model name Typ-D V4
Serial numbers 30120900002

1.2 Technical characteristics declared by manufacturer
Frequency range 2,400 GHz - 2,4835 GHz

Number of transceivers
Number of channels (hopping

frequencies) 15 (Tx1)
66 (Tx2)

Carrier frequency of each channel 2401 + nx1 MHz, n=0, 5, 10, 15, 20, 25, 30, 35,48)
50, 55, 60, 65, 70 (Tx1)
2401 + nx1 MHz, n=1.80 except n= 5, 10, 15, 20, 25,

30, 35, 40, 45, 50. 55, 60, 65, 70 (Tx2)

Channel spacing 5 MHz (Tx1)
Channel spacing 1 MHz (Tx2)
Maximum output power 20 dBm (100 mW)
Modulation form FHSS

Modulation type QPSK

Data rate 1 Mbps

Duty cycle (max.) 40 %

Antenna type 2XRHCP patch
Antenna gain 2 dBi

Temperature range
Supply voltage 6—1

OV DC

from minus 20°C to +55°C

2 (two separate transmitters and receivers Tx1Ta(l

S
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1.3 Photos

TX-MODULE

12 - 16 CHANNELS

2,4Dual FHSS

FREQUENCY HOPPING SPREAD SPECTRUM

WZEATRONIC

Figure 1 — Model Typ-D V4. Front view.

1 2 3 4 5 6 7 8 9 A 1 12 18

PE TC <<OMEGA>>

Figure 2 — Model Typ-D V4. Back view.
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2 GENERAL INFORMATION ABOUT TESTS
2.1 Test program and results of the tests
Number o Result
of test FCC rule Description of test (Pass, Fail, N/A)
1 FCC § 15.247 (a)(1) . . Pass
IC RSS-210 A 8.1(b) Hopping channel separation
9 FCC § 15.247 (a)(1)(iii) | Number of hopping frequencies Pass
IC RSS-210 A 8.1(b) used
3 FCC § 15.247 (a)(1) . . Pass
IC RSS-210 A 8.2 (a) Hopping channel bandwidth
4 FCC § 15.247 (a)(1)(iii) : Pass
IC RSS-210 Dwell time of each frequency
5 FCC § 15.247 (b)(1) Pass
ICRSS-210 A 8.4 (2) | Output power
100 kHz Bandwidth of
& FCC § 15.247 (d) Pass
IC RSS-210 A 8.5 Frequency Band Edges
measurement
g FCC § 15.209 Radiated Emission from Pass
IC RSS-210 A 8.5 Transmitter Part
8 FCC § 15.203 Antenna Requirement Pass
9 FCC § 15.209 Radiated Emission from Receiver Pass
IC RSS-210 A 8.5 Part
10 FCC § 15.247 (h)(i) Pass
IC RSS-102 (4.2) RI* exposure
Tested by:

Laboratory engineer

Laboratory engineer

Checked by:
Leading engineer

A

4

Boris Trifonov

_~ Maxim Kozub

Fjodor Shubin
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2.2 Test manner

The EUT consists from two identical transmitteriosawith two transmitters and two antennas. For
organization of connection was used ancillary ttaner Typ-K V2. The test distance of radiated
emission from antenna to EUT is 3 m. Methods ofsneament - according to ANSI C63.4-2003.

2.3 Test conditions and test modes

Normal temperature and humidity:

- temperature: from +15°to +35 €;

- relative humidity: from 20 % to 75 %
Normal power source:

Unom =6 VDC.
The frequencies for the testing
Tx, No. Channel, No. Frequency, MHz
1 0 24C1
2 1 240z
1 35 2436
2 39 244(
1 70 2471
2 80 2481
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2.4 Test equipment used
Ne Name Model InventorNyOor serial
1. | Spectrum analyzer FSV40 100821
2. | Spectrum analyzer R&S FSHS8 105763
3. | EMI test receiver R&S ESU-26 100260
4. | Directional coupler 773D 100101
5. | Attenuator Agilent 8494B MY42141168
6. | Attenuator PE7014-10 101692

Schwarzbeck

7. | Antenna UBAA 9114 9111-214
8. HP11966

Antenna model 3115 9903-5701
9. | Antenna VULB9163 9163244
10. ETS-Lindgren

Antenna 3117 110306
11.| Preamlifier U3-40 03792
12.1 preamiifier ~galent MY47010400

87405C

13. | Preamlifier BBV 9719 100218
14.| Antenna BBHA 9170 9170446
15. | Power supply B5-29 12426
16. | Psychrometer BUT-2 B931

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 Serial Number
. XT Mini -
1. Servo - mechanism Blue 07 4220
2. Dual Receiver 2.4 Dual FHSS Typ-K V2 370120720021

2.5Measurement uncertainty

Parameter Maximum uncertainty
Output power +1.3dB
Frequency range + 1x10°
Spurious emissions +27dB
Radiated Emission +4.8dB
Time +3%
Temperature +1°C
Humidity +5%
DC voltage +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 4 Conducted Test Tx2
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Figure 6 Radiated Emission
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3 REPORT OF MEASUREMENTS AND EXAMINATIONS.

3.1 Hopping channel separation

3.1.1 Test procedue

1) The EUT output was connected to the spectrunyas@according to test setup layout (3.1.2).
2) Set RBW of spectrum analyzer to 100 kHz and VW00 kHz.

3) The Hopping channel separation is defined ashlanel is separated with the next channel.

3.1.2 Test setup layout

Eur | | , DirectCoupler | ATT(©) | | Spectrum
(Typ-DVA| | "' | 10dB | analyzer (2)
Ay
ATT || Typ-KV2 » XT Mini
(8)
3.1.3 Test result
Temperature: +18C Relative humidity: 60 %
: - Test Result
Transmitter Hopplng channel Limit (_2/3 of 20dB (Pass, Fail,
separation, MHz Bandwidth), kHz N/A)
Tx 1 5.003 332 Pass
TX 2 1.007 332 Pass

Remark: frequency hopping systems operating in the 240B82481Hz band may have hopping
channel carrier frequencies that are separatecbliH2 ortwo-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, providedsystems operate with an output power no greater
than 125 mW.

3.1.4 Plot Hopping channel separation
Tx1
> 2.441109524 GHz 17.9 dBm 5.003175 MHz -0.1 dB

Center:2.443738085 GHz
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Tx 2

2.439095238 GHz 17.7 dBm 'D2 ) 1.007937 MHz -0.0 dB

Center:2.44 GHz Span:5 MH:z
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3.2 Number of hopping frequencies used

3.2.1 Test procedure

1) The EUT output was connected to the spectrurtyagraaccording to test setup layout (3.2.2).
2) Set RBW of spectrum analyzer to 300 kHz and V&®V800 kHz.

3) The Number of hopping frequencies used is ddfasethe device has numbers of total channel.

3.2.2 Test setup layout

eEur | | DirectCoupler - | ATT (9) | Spectrum
(Typ-DV4)| | "' | 10dB | analyzer (2)
Ay
ATT || Typ-K V2 »| XT Mini
(8)
3.2.3 Test result
Temperature: +18C Relative humidity: 60 %
Tx 1
Number of hopping Limit Test Result
frequencies (Pass, Fail, N/A)
15 15 Pass
Tx 2
Number of hopping Limit Test Result
frequencies (Pass, Fail, N/A)
66 15 Pass

Remark: The hopping sequence of a FHSS system is the segwérthe hopping channels used by

the equipmentNon-adaptive Frequency Hopping systems shall mades of a hopping sequence(s) that

contains at least 15 hopping channels. Adaptiveyuenecy Hopping systems shall make use of a hopping
sequence(s) that is capable of operating over &@maim of 90 % of the band specified in table, fromieh at

any given time a minimum of 20 hopping channelslisha used. Each hopping channel of the hopping

sequence shall be occupied at least once durirgiadpnot exceeding four times the product of theltitime

per hop and the number of channels.

3.2.4 Plot Tx 1 + Tx 2 - Number of hopping frequencies (10BIEISpan)
240115873 GHz 17.0 dEBm 80 MHz -1.1 dB

Start: 2.391 GHz Stop: 2.491 GHz
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3.3 Hopping channel bandwidth

3.3.1 Test procedure

1) The ETU output was connected to the spectrurtyaeravia attenuator.

FCC TEST REPOR®. 12/1178

2) Set RBW of spectrum analyzer to 100 kHz and V®WO0O0 kHz.

3) The Hopping channel bandwidth is defined asftbguency range where the power is higher than
peak power minus 20 dB.

3.3.2 Test setup layout

EUT

3.3.3 Test result

Temperature: +18C

A 4

ATT (9)
10dB

A 4

Spectrum
analyzer

(2)
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Relative humidity: 60 %

Hopping channel
Channel | Freauency, bandwidth, MHz Limit, Test Result
MHz Tx 1 Tx 2 MHz (Pass, Fail, N/A)
0 2401 0.505 - 1.0 Pass
1 2402 - 0.483 1.0 Pass
35 2436 0.489 - 1.0 Pass
39 2440 - 0.498 1.0 Pass
70 2471 0.483 - 1.0 Pass
80 2481 0.495 1.0 Pass

Remark: Non-adaptive Frequency Hopping systems shall mae af non-overlapping hopping channels
separated by the channel bandwidth as measur€dd® Below peak power.

The hopping channels defined within a hopping segaishall be at least 1 MHz apart (channel sepaati

3.3.4 PlotTx 1 Channel bandwidth

2.401107937 GHz 18.5 dBm

504.762 1 F:

Center:2.401 GHz
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2.436095238 GHz 17.8 dBm

488.889 1;r2

-
.
-l“.. S .
ey

Span:2 MHz

2.471088889 GHz 17.4 dBm

482.540 21

Center:2.471 GHz Span:2 MHz
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3.3.5 PlotTx 2 Channel bandwidth
240212381 GHz 18.9 dBm

482.540 2y

--I--I-I N
e,
o iy 1r4
B i I I
i IR

Center:2.402 GHz

2440111111 GHz 18.1 dBm

498.413 147

Center:2.440 GHz Span:2 MHz
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2481098413 GHz 17.6 dBm

495.238 117

-13.0

lllﬁﬁ?';ﬁ'ﬂlflﬁnlﬁh A AW
-33.0
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3.4 Dwell Time of Each Frequency

3.4.1 Test procedure

1) The EUT output was connected to the spectrunyas@according to test setup layout (3.4.2).

2) Set RBW of spectrum analyzer to 1 MHz and VBWL tdHz.

3) Set the center frequency on any frequency wobelaneasured and set the frequency span to zere
span.

3.4.2 Test setup layout

Eur | | , DirectCoupler | ATT(©) | | Spectrum
(Typ-DVA| | "' | 10dB | analyzer (2)
Ay
ATT || Typ-K V2 » XT Mini
(8)
3.4.3 Test result
Temperature: +1€ Relative humidity: 60 %
Tx 1
Channels Pulse width Number of Dwell Time, Limit. s Test Result
(ms) 6 sec ms ’ (Pass, Fail, N/A)
0 2.4444 20 48.888 0.4 Pass
70 2.5079 20 50.158 0.4 Pass
Tx 2
Channels Pulse width Number of Dwell Time, Limit. s Test Result
(ms) 6 sec ms ' (Pass, Fail, N/A)
1 2.4762 2 4,952 0.4 Pass
80 2.4762 5 12.381 0.4 Pass
Remark:

1. Dwell time = pulse width * Number of 6 sec.
2. 6 sec = 0.4 sec *ltbnes (Dwell Time * Minimum number of hopping fregpcies)

3.4.4 PlotsTx 1 Dwell Time
@- Ref:- 33.2 dBm RBWVV: 300 kHz SWT: B s Trace: Clear/VWrite
= Att: 30 dB +«VBW: 1 MHz Trig: Free Bun = Detect: RMS




PE TC “OMEGA”

P 54286 ms -46.6 dBm
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2.4444 ms 0.1 dB

232 LED

3.2

-16.8

-26.8

-36.8

o R

-56.8

Center:2.401 GHz

= Bef: 33.2 dBm

REVV: 300
= Att: 30 dB 1

k
*VBW: 1 MH

Hz
z

Span:Zero Span

SWT: B6s
Trig:

Clear/\VWrite
RMS

Trace:
Free Run = Detect:

-56.8

Center:2.471 GHz

ap 5.9683 ms

-46.3 dBm

Span:Zero Span

25079 ms -0.8 dB

23.2

p—rm |

el By

g s

M s ity

-56.8

Center:2.471 GHz

Span:Zero Span
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3.4.5 PlotsTx 2 Dwell Time

@- Ref:
= Att:

33.2 dBm
30 dB
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SWT: Bs Trace: Clear/\Write
Trig: Free Bun = Detect: RMS

23.2

13.2

3.2

-16.8

-26.8

-36.8 1|

.

-56.8

Start: 2.402 GHz

6.6984 ms

Stop: 2.402 GHz

-42.9 dBm 2.4762 ms 48 dB

@

e )

|
WWLM

Stop: 2.402 GHz

-57.8

Center:2.481 GHz

S an
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3.5 Output power
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3.5.1 Test procedure
1) The EUT output was connected to the spectrunyasr@according to test setup layout (3.5.2).

2) The center frequency of the spectrum analyzer sed to the fundamental frequency and set RBW
to 1 MHz and VBW to 1 MHz.

3.5.2 Test setup layout

EUT ATT (9)
(Typ-D V4) 10 dB

Spectrum
analyzer (2)

3.5.3 Test result

Temperature: +18C Relative humidity: 60 %

Tx 1
Test Result
Channel Frelslllj_lezncy, Meas;;;(é(: (\J/Utpm Limit, W (Pass, Fall,
POWET, N/A)
0 2401 0.0832 0.125 Pass
35 2436 0.0692 0.125 Pass
70 2471 0.0603 0.125 Pass
TX 2
Test Result
Channel Frelslllj_lezncy, Meas;;;(é(: (\J/Utpm Limit, W (Pass, Fall,
POWET, N/A)
1 2401 0.0759 0.125 Pass
39 2440 0.0661 0.125 Pass
80 2481 0.0562 0.125 Pass

Remark: For frequency hopping systems operatintpen2400-2483.5 MHz band employing at least
75 non-overlapping hopping channels and all frequdmpping systems in the 5725-5850 MHz band:
1 watt. For all other frequency hopping systemihe2401-2483.5 MHz band: 0,125 watts.
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3.6100 kHz Bandwidth of Frequency Band Edges measurent

3.6.1 Test procedure

The transmitter output was connected to the sp@ctinalyzer via attenuator. Set both RBW and
VBW of spectrum analyzer to 100 kHz with suitableguency span including 100 MHz bandwidth
from band edge. The band edges was measured amddedc The spectrum plots (Peak
RBW=VBW=100 kHz) are attached on the following page

3.6.2 Test setup layout

Spectrum

EUT o ATT (9) | analyzer

(Typ-D V4) 10 dB (2)
3.6.3 Test result
Temperature: +1€ Relative humidity: 60
Frequency, MHz Measured, dBm Limit, dBm (P;‘I'ssstFRae”sul\llt/A)

2386,75 -59.4 - 20 Pass
2399,60 -45.9 - 20 Pass
2483,88 - 50.0 - 20 Pass
2484,95 -51.2 - 20 Pass

Remark:
Below —20 dB of the highest emission level of oiegaband (in 100 kHz Resolution Bandwidth)

3.6.4 PlotsFrequency Band Edges

D 2401150794 GHz 4.7 dBm -14.404762 MHz -59.4 dB
24 GHz -38.2 dBm (D4 -1.547619 MHz -45.9 dB

Stop: 2.405 GHz
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2481073016 GHz 47 dBm @@  2.811111 MHz -50.0 dB
® 24835 GHz -454 dBm G 387619 MHz -51.2 dB

LE]

]
s
i
B

)
¥
Ay
A
WL .

h
|
'fl
I‘l.
i g
.a :

Start: 2.478 GHz Stop: 2.5 GHz
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3.7 Radiated Emission from Transmitter Part
3.7.1 Test procedure

1) The EUT was placed on a turn table top 0.8 nvalbloe floor.

2) The EUT was set 3 meters from the interfereeceiving antenna which was mounted on the top of
a variable height antenna tower.

3) The table was rotated 360 degrees to deterrhpdsition of the highest radiation.

4) The antenna is a broadband antenna and itstheigaried between 1 meter and 4 meters above the
floor to find the maximum value of the shield sg#nfor both horizontal polarization and vertical
polarization of the antenna.

5) For each suspected emission, the EUT was amda@oges worst case.

6) On any frequency or frequencies below or eqoudl@00 MHz the test-receiver was set to Quasi-
peak detector function with specified bandwidthhwitaximum hold mode.

7) On any frequency or frequencies above 1000 Mizradiated emission limits are based on the use
of measurement instrumentation employing an avedagector function and peak detector function.
The limit on peak radio frequency emissions is Blathove the maximum permitted average emission
limit applicable to EUT. Measurements above 1000 z2vishall be performed using a minimum
resolution bandwidth of 1 MHz.

3.7.2 Test setup layout

Below 1 GHz ~a | | Am
antenna .
3m
turn table 1m
EUT
I |
0,8m | EMlItest
Ground plane "| receiver (3)
» %

<
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page 26 from 54
Above 1 GHz S | 4m
antenna
3m
turn table 1m
EUT
'y |
Spectrum
0,8m analyzer
Ground plane " (1)
% » %

Limits
Frequency Field Strength Field Strength
(MH2z) (dBuV/m at 3-meter) (uV/m at 3-meter)
30-88 40 100
88-216 43.5 150
216-960 46 200
Above 960 54 500
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3.7.3 Test result radiated emission from transmitr part

Temperature: +18C Relative humidity: 60 %
Mode: Transmitter on
Below 1 GHz

Frequency 2401
FCC_30_1000

80T
0T
60T
50T

407

Level in dBuV/m

a0f——* . ¢ ?
* SR S o‘
20T
10T
0 t t t t t t t t t t t t t 1
30M 50 60 80 100M 200 300 400 500 800 1G
Freauency in Hz

Final Result 1
Pty Quises HOUM. potarzaton So Magn | Lt
36.021138 32.7 100.0 \ 35.9 7.3 40.0
43.641564 31.6 100.0 \ 35.2 8.4 40.0
65.157645 27.8 200.0 \ 32.0 12.2 40.0
108.045973 34.9 400.0 H 28.5 8.6 43.5
131.954462 25.3 100.0 \Y 27.1 18.2 43.5
166.724034 28.0 100.0 \Y 26.1 15.5 43.5
168.230566 26.7 100.0 \ 26.1 16.8 43.5
200.988263 23.6 100.0 \ 25.9 19.9 43.5
206.486085 30.2 100.0 \ 25.8 13.3 43.5
344.115616 31.3 100.0 \Y 24.0 14.7 46.0
452.071922 23.8 100.0 \Y 25.2 22.2 46.0
500.091369 28.4 100.0 \Y 26.4 17.6 46.0
702.482811 32.4 100.0 \ 35.2 13.6 46.0
942.441672 37.7 100.0 \ 40.6 8.3 46.0
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Final Result 2

Frequency| Average Height L Corr. | Margin Limit

(MHZ) | (dBuV/m) | (cm) | Folarzation | oy | 4By | (dBuvim)
36.021138 25.2 100.0 Vv 35.9 14.8 40.0
43.641564 24.6 100.0 Vv 35.2 15.4 40.0
65.157645 20.8 200.0 Vv 32.0 19.2 40.0
108.045973 19.2 400.0 H 28.5 24.3 43.5
131.954462 17.6 100.0 Vv 27.1 25.9 43.5
166.724034 20.4 100.0 Vv 26.1 23.1 43.5
168.230566  20.7 100.0 Vv 26.1 22.8 43.5
200.988263 16.2 100.0 Vv 25.9 27.3 43.5
206.486085 22.8 100.0 Vv 25.8 20.7 43.5
344.115616 24.0 100.0 Vv 24.0 22.0 46.0
452.071922 16.9 100.0 Vv 25.2 29.1 46.0
500.091369 20.2 100.0 Vv 26.4 25.8 46.0
702.482811 254 100.0 Vv 35.2 20.6 46.0
942.441672  30.7 100.0 Vv 40.6 15.3 46.0

Frequency 2441
FCC_30_1000

80T

70T

60T
£
S 50T
@
©
% 40:— .
o LN *
| 1 4 ¢

30“ 5 ~ PR *

v

20T

107

0 t t t t t t t t t t t t t i

30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz
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Flaioncy | Quesiesk | M| pomzaton| S| Ve | Lo
35.949204 325 100.0 \ 35.9 7.5 40.0
42.735096 31.4 400.0 \ 35.3 8.6 40.0
83.988739 28.3 300.0 H 30,0 11.7 40.0
86.545279 26.1 100.0 \ 29.8 13.9 40.0
120.001512 28.4 100.0 H 27,7 15.1 43.5
166.557476 34.0 100.0 \ 26,1 9.5 43.5
169.750712 24.5 100.0 \ 26,1 19.0 43.5
200.386503 27.8 100.0 \ 25/9 15.7 43.5
207.313269 26.7 100.0 \% 25.8 16.8 43.5
233.497546 26.6 100.0 \% 25.3 194 46.0
240.845603 28.8 100.0 \ 252 17.2 46.0
345.148996 30.6 200.0 \ 24,0 154 46.0
431.757579 30.2 100.0 \ 247 15.8 46.0
500.091369 29.3 200.0 \ 26.4 16.7 46.0
945.271825 37.7 400.0 H 40,6 8.3 46.0
Final Result 2
ooy | aveaas | e pozaton | 5| ME | L
35.949204 25.1 100.( \% 35.9 14.9 40.0
42.735096 24.3 400.( \Y 35.3 15.7 40.0
83.988739 19.3 300.C¢ H 30,0 20.7 40.0
86.545279 19.1 100.( \% 29.8 20.9 40.0
120.001512 18.4 100.0 H 27,7 25.1 43.5
166.557476 25.3 100.0 \Y 26,1 18.2 43.5
169.750712 17.8 100.0 \Y 26,1 25.7 43.5
200.386503 17.2 100.0 \Y 25/9 26.3 43.5
207.313269 18.3 100.0 \% 25.8 25.2 43.5
233.497546 19.9 100.0 \% 25.3 26.1 46.0
240.845603 20.1 100.0 \% 252 25.9 46.0
345.148996 20.7 200.0 \Y 24,0 25.3 46.0
431.757579 21.4 100.0 \Y 247 24.6 46.0
500.091369 20.4 200.0 \Y 26.4 25.6 46.0
945.271825 30.7 400.0 H 40,6 15.3 46.0
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Frequency 2481

FCC_30_1000

80T

70t

60T
£ sor
@
©
£ 401 S
: 1° I’
-1 30 ® 'S X i 2 4

¢ ' 34 .

20t

10t

0 t t t t t t t t t t t t t i

30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz
Final Result 1

Frequency QuasiPeak Height L Corr. Margin Limit

(MHz) | (dBuv/im) | (cm) | rolanzation | p “dg) | (dBuv/m)
32.823752 34.6 100.0 \% 36.1 54 40.0
48.616163 30.3 100.0 H 34.4 9.7 40.0
61.181271 28.6 300.0 H 325 11.4 40.0
87.414637 26.0 400.0 \% 29.8 14.0 40.0
107.93803 27.8 200.0 H 28.5 15.7 43.5
166.72403 23.4 100.0 \% 26.1 20.1 43.5
169.75071 23.3 100.0 \% 26.1 20.2 43.5
180.24210 24.1 200.0 H 26.0 194 43.5
206.48608 27.1 100.0 \ 25.8 16.4 43.5
345.49414 23.1 100.0 \ 24.0 22.9 46.0
431.75757 30.4 100.0 \ 24.7 15.6 46.0
499.59177 31.6 100.0 \% 26.4 14.4 46.0
697.58504 32.0 100.0 \% 35.1 14.0 46.0
926.56344 374 100.0 H 40.3 8.6 46.0
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Final Result 2

Frequency  Average | Height Polarization Corr. | Margin Limit
(MHz) | (dBuV/m) | (cm) (dB) | (dB) | (dBuV/m)
32.823752 29.0 100.0 \% 36.1 11.0 40.0
48.616163 23.3 100.0 H 34.4 16.7 40.0
61.181271 21.6 300.0 H 32,5 18.4 40.0
87.414637 19.0 400.0 \% 29.8 21.0 40.0
107.938035 19.5 200.0 H 28.5 24.0 43.5
166.724034 16.5 100.0 \ 26.1 27.0 43.5
169.750712 16.9 100.0 \% 26.1 26.6 43.5
180.242106 18.3 200.0 H 26.0 25.2 43.5
206.486085 19.5 100.0 \% 25.8 24.0 43.5
345.494145 15.7 100.0 V 24.0 30.3 46.0
431.757579 21.6 100.0 V 24.7 24.4 46.0
499.591777 22.9 100.0 \ 26.4 23.1 46.0
697.585042 25.0 100.0 \ 35.1 21.0 46.0
926.563448 30.4 100.0 H 40.3 15.6 46.0
Above 1 GHz
Frequency 2401
Polarity Ver.
Ref Level 44.80 dBpY/m Offset -25.00 dB @ RBW 1 [MHz
Att Ode SWT 30 ms YBW 1 MHz Mode Auto Sweep
TDF
@ 1Pk Max |
44 dBpV/m ] M1[1] 31.90 dBpV/m
e 1.19750 GHz
42 dBpvfm m2[1] 34.05 dBp
" 1.50140 GHz
40 dBpifm J,mh'l
38 dBpv/m 4. ' M"WN 'Jut{[m“h
36 dBuv/m | J%M&;UMW
34 dBuv/ y i A N
Hyfm ' ¥
a2 dBLﬂ lfm | 'hwﬂ
20 dBy d.nﬂmM ."N‘q W
[
dBpvim
26 dBpvfm
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus Response |  Function Function Result
M1 1 1.1975 GHz 31.90 dBpy/m
M2 1 1,5014 GHz 34,05 dBpy/m
M3 1 2.1918 GHz 37,18 dBpY/m
M4 1 2.2438 GHz 40,04 dBpy/m
M5 1 2.5564 GHz 41,53 dBpy/m
M5 1 32,0107 GHz 41,25 dBpy/m
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Ref Level 55.80 dBpv/m Offset -25.00dB & RBW 1 MHz

Att OdE SWT 80 ms VBW 1 MHz Mode Auto Sweep

TOF
@® 1Pk Max
foc151383it ¢heck PABS M4[1] 50.65 dBpY/m
54 dhm‘?rﬁrﬂ o 200 pARG 11.3690 GHz

Mi[1] 49.92 dBp¥/m

52 dBEpv/m 4ﬁ250 GHz

1
50 dBpvfm I N 1
48 dBpiim = ml gt |y | M%Mﬂh
46 depvim Ay ot W
v
44 dBLV/mM | W NWJMW
|.| i W‘Nrm

Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Tre | Stimulus Response | Function Function Result
M1 1 4.805 GHz 49,92 dBpy/m
Mz 1 6.842 GHz 46.85 dBpy/m
M3 1 10,142 GHz 50,50 dBpY/m
M4 1 11,369 GHz 50.65 dBpv/m

Ref Level 52.40 dBpv/m Offset -25.00 dB @ RBW 1 MHz
Att 0de SWT 60 ms VBW 1 MHz Mode Auto Sweep
TDF
Lo 1Pk Max |
colS duditgheck FARS M6[1] 62.26 dBpv
ing fdc15.209 PABS 17.82200
60 dBifYim M1[1] 50:54 dBpy/
3
56 depv/m JLW |
54 dBpyAy] s A{J
m
T R
] gﬁ”v}fm Ihfl | | l L
Y UMWNMWWW
48 depy/m
46 dBpv/m
44 dBpv/m
Start 12.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Tre | Stimulus Response | Function Function Result
M1 1 12,2735 GHz 50,54 dBpY/m
Mz 1 12,7424 GHz 52,21 dBpW/m
M3 1 13,1852 GHz 53.63 dBpW/m
153 1 16.6151 GHz 55,58 dBpW/m
ME 1 17.136 GHz 57.72 dBpW/m
MG 1 17.822 GHz 62,26 dBpv/m
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Ref Level 78.20 dBpY/m

Att
TDF

0 dB

FCC TEST REPOR®. 12/1178

@ BRBW 1 MHz

SWT 28 ms & ¥BW 1 MHz

Mode Auto Sweep

page 33 from 54

@ 1Pk Max

Limit ¢heck PABS M[1] 53.00 dBpY/m
75 dRjrnige b6 PAGS 20.2740 GHz
foclsS.209 M1[1] 54.86 dBp¥Y/m
70 dBpvim 18.4910 GHz
65 dBpv/m
a0 dBpv/m

M1

55 dBpsm E kil W%%
s e/ w%%:m» )T LT it s pont At
45 dBpv/m
40 dBps/m
Start 18.0 GHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result

M1
M2
M3
M4

1

1
1
1

15,491 GHz
19,656 GHz

20,274 GHz

£4,86 dBpv/m
£3.00 dBpv/m

19,94 GHz 54,11 dBpWv/m

£3.00 dBpv/m

Polarity Ver.

Frequency Antenna A\\izlrlgje Value Peak | Limit peak al\_/grrgtge
(MHz) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1197.5 24.8 22.31 31.90 74 54
1501.4 24.9 25.67 34.05 74 54
2191.8 27.6 28.14 37.18 74 54
2243.8 27.8 31.21 40.04 74 54
2556.4 28.8 31.45 41.53 74 54
3919.7 32.0 32.16 41.25 74 54
4805.0 33.9 38.58 49.92 74 54
6842.0 35.9 39.44 46.85 74 54
10142.0 38.2 40.55 50.50 74 54
11369.0 39.2 41.21 50.65 74 54
12273.5 39.1 40.89 50.54 74 54
12742.4 39.4 43.46 52.21 74 54
13185.2 40.1 44.78 53.63 74 54
16615.1 39.7 46.15 55.58 74 54
17136.0 41.5 47.51 57.72 74 54
17822.0 43.7 52.56 62.26 74 54
18491.0 37.9 46.78 54.86 74 54
19656.0 38.0 41.12 53.04 74 54
19940.0 38.0 42.32 5411 74 54
20274.0 38.0 44.85 53.00 74 54
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Polarity Hor.
Ref Level 44.80 dBpv/m Offset -25.00 dB & RBW 1 MHz
Att 0de SWT 30 ms ¥BW 1 MHz Mode suto Sweep
TOF
@ 1Pk Max
44 dBpvfm Mo[1] 40.18 dBpY/m
3.80250 GHz
42 dBpv/fm otk M1[1] 38.67 dBpv/m
v M5 1.33%10 GHz

40 dB v/ m
¥ |
38 dBpvim W

=
36 dBpv/m \M e
M2 |I|Mru Wﬂw
7

34 dEpv/m L
32 deyv/m Mﬂl}“h WY
0d Mﬂﬁuﬂml

28 dBpvfm
26 dBptfm
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result
M1 1 1.3321 GHz 38.67 dBpv/m
M2 1 1.5014 GHz 33.70 dBpv/m
M3 1 2,2004 GHz 35.77 dBpv/m
M4 1 2,5564 GHz 40.80 dBpv/m
M5 1 3.4247 GHz 39.71 dBpv/m
MG 1 3.8025 GHz 40,18 dBpv/m

Ref Level 5580 dBpv/m Offset -25.00 dB @ RBW 1 MHz

Att 0de  SWT 80 ms VBW 1 MHz Mode Auto Sweep
TOF
® 1Pk May
fecl5 504t Gheck PARS M4[1] 50.46 dBpv/m
54 dhiﬂ‘?l’ﬁrm o.20a pABS 11.3810 GHz
M1[1] 48.75 dBp¥/m
52 dBp/m 4.8050 GHz
M4
M3 | Y
50 dBpv/mar x '
) 4 i
48 dBpvfm e N‘[W m !
46 dBUV/m M J“ /{L Wﬁ&h‘lﬂmw L
44 dBqu || ll il w A\}dH‘[l‘il 'Jl”
42 dByivin] |"W{"‘HH}LH
40
dBpvim
Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 4,805 GHz 48,75 dBpW/m
M2 1 6.981 GHz 46.90 dBpW/m
M3 1 10,13 GHz 49,90 dBpY/m
M4 1 11,381 GHz 50.46 dBpW/m
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Ref Level 62.40 dBpv/m  Offset -25.00 dB & RBW 1 MHz
Att Ode  SWT &0 ms ¥YBW 1 MHz Mode Auto Sweep
TOF

@ 1Pk Max

foc 15 1 duir ek PARS M6[1]

60 d I|_|n rgc015.209 PABS

M1[1]

S8 dBpvim

=
=~

56 dBpvim

]
=
(%]

=

S4 dBpv/m

55 dByv/m- Y ' ' : ";Huhuu
%MMLM&JH}UM

46 dBpvim
44 dBpv/m
Start 12.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 12,1954 GHz 51.40 dBpv/m
M2 1 13,2721 GHz 54,32 dBpv/m
M3 1 14,1577 GHz 5£3.96 dBpv/m
G 1 16,6411 GHz E5.69 dBpv/m
ME 1 17,0579 GHz E7.69 dBpv/m
Ma 1 17.848 GHz 61.65 dBpy/m
Ref Level 75.20 dBpv/m @ RBW 1 MHz
Att 0de SWT 28ms @ YBW 1 MHz Mode Auto Sweep
TDF
@1Pk Max
Limit ¢heck | M4[1] 53.66 dBpY/m
75 dBjrdriget5-269 P 20.3150 GHz
[frc15.209 M1[1] 55.93 dBp¥Y/m
70 dBpvim 18.5010 GHz
65 dBpvw/m
&0 depvim
M1

M2 M3 | g

55 dBpyYm
P
50 LA IM\%& hﬁﬂ\nﬁ J(ILH - Jumml"‘\f“"lr'l. M MWW

T [T T

45 dBpv,/m
40 dBpv,m
Start 18.0 GHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result

M1 1 18.501 GHz 55.93 dBuv/m

M2 1 19,646 GHz 54,09 dBpY/m

13 1 19.96 GHz 54.10 dBpY/m

M4 1 20,315 GHz 53.66 dBpv/m
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Polarity Hor.

Frequency | Antenna A\\Cglrl;Ze Value Peak | Limit peak a\L/grr]z;[ge
(MH2z) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1332.1 24.8 28.87 38.67 74 54
1501.4 24.9 24.59 33.70 74 54
2200.4 28.1 26.65 35.77 74 54
2556.4 28.8 29.99 40.80 74 54
3424.7 32.6 28.41 39.71 74 54
3802.5 32.4 30.87 40.18 74 54
4805.0 334 38.50 48.75 74 54
6981.0 36.0 36.75 46.90 74 54
10130.0 38.2 38.95 49.90 74 54
11381.0 39.1 40.90 50.46 74 54
12195.4 39.2 41.35 51.40 74 54
13272.1 40.4 43.98 54.32 74 54
14157.7 41.8 43.45 53.96 74 54
16641.1 39.9 46.15 55.69 74 54
17057.9 41.6 47.55 57.69 74 54
17848.0 43.7 50.78 61.65 74 54
18501.0 37.9 46.44 55.93 74 54
19960.0 38.0 42.91 54.10 74 54
20315.0 38.0 43.77 53.66 74 54
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Frequency 2441
Polarity Ver.
Ref Level 54.00 dBpv/m Offset -25.00 dB & RBW 1 MHz
Att 0de  SWT 30 ms ¥YBW 1 MHz Mode auto Sweep
TOF
® 1Pk Max ]
M5[1] 40.16 dBpv/m|
50 depvfm 3.96740 GHz
M1[1] 30.93 dBpv/m|
43 dBuv/m 1.47970 GHz
fl4 M'S
40 depvfm pt
'Y { \ g
]u L LH"lm‘.IJL‘ WMMMW
A
BT e
25 dBpvfm
20 dBpvfm
15 dBpv{m
10 dBpvfm
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result |
M1 1 1.4797 GHz 30.93 dBpv/m
M2 1 2.2308 GHz 37.26 dBpv/m
3 1 2.2829 GHz 37.52 dBpv/m
4 1 2.5955 GHz 38.89 dBpv/m
M5 1 3.9674 GHz 40.16 dBpY/m
Ref Level 54.00 dBpv/m Offset -25.00 dB & RBW 1 MHz
Att 0de  SWT 80 ms VBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk May
fecl1S Epgit Gheck raES M4[1] 51.36 dBpY /m|
5o dhmﬁl_ﬁCCIS.QDQ PABS 118227 GHz
Mi[1] M3 47.867dBpY /m|
50 dBy/m M. 8 z
1 M2 J’L m
48 dEIIJV,'fm x I |L|I })L [},Uﬂlh u'\ J
46 dByvym Wmhﬂ'\ | W {Jlm}{fl” A
44 depvim Sl lJﬁH;ALu i
42 dBY i I1JJ4
m
38 dBpv/m
36 dBpvim
Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
1 1 4.8857 GHz 47.86 dBpv/m
12 1 6.761 GHz 47.87 dBpv/m
3 1 10,119 GHz E0.05 dBpy/m
lkiks 1 11,3227 GHz £1.36 dBpv/m
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Ref Level 62.40 depv/m  Offset -25.0

O0dk & RBW 1 IMHz

Att 0de  SWT a0 ms YBW 1 MHz Mode Auto Sweep

TOF
@ 1Pk Max ]
foclS SRR G eck PAGS M6[1] 62.89 dBuvidm
an dbin I'ECCIS.?DQ PARS 17.865041

H M1[1] g 51.49 dpy/
58 dEqu 12.99090)GHz
M4 |
56 dBEp/m ¥ ¢W }
5 M3 (l‘l\ IMA
54 dBpv/m ¥ l“J
52 d lVJ'"I'ﬂ a.“l L .ﬂ .JI |I| | u.MW

o

43 depim
46 dBpv/m
44 dBpv/m
Start 12.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Tre | Stimulus Response | Function Function Result
M1 1 12,2909 GHz 51.49 dBpW/m
M2 1 13.22 GHz 53.75 dBpW/m
M3 1 14,123 GHz 53.65 dBpW/m
M4 1 16.6585 GHz 55.95 dBpW/m
M5 1 17,0666 GHzZ 57.90 dBpY/m
ME 1 17.86541 GHz £2.89 dBpY/m

Ref Level 73.20 dBpY/m ® RBW 1 MHz
Att 0de  SWT 28 ms @ YBW 1 MHz Mode suto Sweep
TDF
@ 1Pk Max
Limit ¢heck 5 mM4[1] 51.84 dBpY/m
75 dRjpEnieels-285 ¥ 20.2840 GHz
Fcc15.200 M1[1] 55.11 dBp¥/m
70 dBp/m 18.4610 GHz
65 dBpwm
60 dBpwm
1
55 dBpgym F e —Pd = i
ﬁ\ i WWW
50 Y H\ulmi.\ Uf!’I“Jk .»/‘L\L P}UJK\MWMMWU{U MW‘MLW\WM
45 dBpv,m
40 dBpv,m
Start 18.0 GHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | Stimulus | Response | Function Function Result |
M1 1 18.461 GHz E5.11 dBpvdm
M2 1 19.646 GHz £3.08 dBpv/m
13 1 19.96 GHz 5£3.38 dBpvdm
4 1 20,284 GHz 51,84 dBpY/m
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PE TC “OMEGA” FCC TEST REPOR®. 12/1178

Polarity Ver.

Frequency | Antenna A\\iglrl;ge;e Value Peak | Limit peak al\_/grr]z;tge
(MH2z) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1497.7 24.9 29.80 30.93 74 54
2230.8 28.1 25.98 37.26 74 54
2282.9 28.2 27.55 37.82 74 54
2595.5 28.8 36.67 38.89 74 54
3967.4 32.0 29.98 40.16 74 54
4885.7 34.0 37.53 47.86 74 54
6761.0 35.6 37.11 46.87 74 54
10119.0 38.4 39.88 50.05 74 54
11322.7 39.1 41.17 51.36 74 54
12290.9 39.1 40.87 51.49 74 54
14123.0 41.7 43.13 53.65 74 54
16658.5 39.7 46.45 55.95 74 54
17066.6 41.6 46.13 57.90 74 54
17865.4 47.2 53.18 62.89 74 54
18461.0 37.9 45.67 55.11 74 54
19646.0 38.0 42.77 53.08 74 54
19960.0 38.0 44.12 53.38 74 54
20284.0 38.0 40.66 51.84 74 54
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Polarity Hor.

Ref Level 54.00 dBpY/m Offset -25.00 dB @ RBW 1 MHz

Att 0de  SWT 0ms  VBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk Max
m5[1] 40.44 dBpv/m|
50 dBpv/m 3.90230 GHz
M1[1] 31.43 dBpv/m|
45 dBpvim
* ; 1.44070 GHz
40 depv/m 3l wd W
i T A

35 dBpvim ¥ LJHJWIW"”
Ep e R

25 dBpivim
20 dBpvfm
15 dBpifm
10 dBpifm
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result |
M1 1 1.4407 GHz 31.43 dBpW/m
M2 1 2.4132 GHz 37.84 dBpv/m
M3 1 2.4653 GHz 40,26 dBpY/m
e 1 2.6302 GHz 37.96 dBpv/m
M5 1 3.9023 GHz 40,44 dBpy/m

Ref Level 54.00 dBpv/m Offset -25.00 dB & RBW 1 MHz

Att 0de  SWT 80 ms YBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk Max
feel5 469it ¢heck PABS M4[1] 50.91 dBpv/m|
52 gbjRAfdcls.209 PABS 11.9826 G
M1[1] 48.23 dBpV/my
M3
50 dBpv/m +gpoi Ghz
1
48 dByvim - i Wll] WNI WAU

=
1=

MM i

|
44 dBpvim 1
h
gl

42 dB i i
0
2 dBpvm
36 dBpvYm
Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Trc | Stimulus |  Response | Function | Function Result
1 1 4,8857 GHz 48,23 dBpY/m
[2 1 6.9 GHz 47,59 dBpv/m
I3 1 10,13 GHz 49,60 dBpY/m
[l 4 1 11,9826 GHz 50,91 dBpY/m
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Ref Level 62,40 dBpv/m Offset -25.00 dB @ RBW 1 MHz

Att 0de SWT ol ms YBW 1 MHz Mode Auto Sweep

TOF

® 1Pk May
focl S g ek PAES M6[1]

ing foc15.209 PARS

60 dEpy/fm M1[1]

58 dBpv/m T
56 dBpv/m

. ]

54 dBp/m Sl LLE M

52 HRpY/m-

u MM—W

43 depv//m
46 dBp/m
44 dBpv/m
Start 12.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result |
M1 1 12,2648 GHz 50.90 dBpY/m
M2 1 13,6368 GHz E3.67 dBpWv/m
M3 1 14,123 GHz 53,49 dBpW/m
M4 1 16,6498 GHz E7.87 dBpW¥/m
M5 1 17,1013 GHz E7.65 dBpv/m
MG 1 17.83936 GHz £2.23 dBp¥/m

Ref Level 78.20 dBpv/m

& RBW 1 MHz

Att 0de  SWT 28 ms @ VBW 1 MHz Mode Auto Sweep
TDF
@ 1Pk Min
Limit ¢heck | M5[1] 47.95 dBpv/m
R T 5 = s — — 1 18.0860 GHz
fcc15.209 M1[1] 50.27 dBpY/m
70 dE-uV,-‘m 18.4910 GHz
65 dBpvim
60 dBpvim
55 dBpvim
M1
L dBpySm
H V23 | g
ey F A T R AL e L A
40 dBpvfm
Start 18.0 GHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 18.491 GHz 50.27 dBpv,/m
M2 1 19.646 GHz 47.49 dBpy,/m
M3 1 19.96 GHz 46.66 dBpY,/m
ks 1 20,274 GHz 46,41 dBpv,/m
M5 1 18.086 GHz 47.95 dBpv,/m
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Polarity Hor.

Frequency | Antenna A\\iglrl;ge;e Value Peak | Limit peak al\_/grr]z;tge
(MHz) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1440.7 24.9 20.99 31.43 74 54
2413.2 28.1 27.55 37.84 74 54
2465.3 28.2 31.03 40.26 74 54
2630.2 28.8 28.11 37.96 74 54
3902.3 32.0 30.13 40.44 74 54
4885.7 34.0 37.77 48.23 74 54
6900.0 35.6 38.50 47.59 74 54
10130.0 38.4 40.15 49.60 74 54
11982.6 39.1 40.66 50.91 74 54
12264.8 39.1 40.88 50.90 74 54
13636.8 41.7 42.56 53.67 74 54
16649.8 39.7 46.79 57.87 74 54
17101.3 41.6 46.22 57.65 74 54
17865.4 47.2 51.90 62.89 74 54
19646.0 37.9 36.44 47.49 74 54
19960.0 38.0 36.12 46.66 74 54
20274.0 38.0 35.88 46.41 74 54
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Frequency 2481
Polarity Ver.
Ref Level 44.80 dBpv/m Offset -25.00 dB @ RBW 1 MHz
Att Ode  SWT 30 ms vBW 1 MHz Mode Auto Sweep
TDF
@ 1Pk May
44 dBpv/m M6[1] 39.50 dBpv/m|
3.58970 GHz
42 dBpvim M1[1] 29.94 dBpY/m|
e 1.158500 GHz
40 dBpvim
Il
38 depiv/m - }| - “\% MWMJ ‘ ] | .IaLUL}J%nMﬂuuNmu
36 dElIJV,'fm Y u | Iu Ihulqul lIﬂUI'luLV I
34 dByvym A
32 dBpv/m—H Ll
M1
W
B m
26 dBpWim
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result |
M1 1 1,1585 GHz 29.94 dBpv/m
M2 1 1.4059 GHz 31.32 dBpv/m
M3 1 2,2221 GHz 36.32 dBpv/m
G 1 2,2742 GHz 37.88 dBpv/m
ME 1 2,5347 GHz 37.05 dBpv/m
Ma 1 33,5897 GHz 39.50 dBpv/m
Ref Level 54.60 depv/m Offset -25.00dB & RBW 1 MHz
Att Ode  SWT B0 ms VBW 1 MHz Mode Auto Sweep
TDF
L. 1Pk Max
e k] T T T PARS M4[1] 51.23 dBp¥/m
Line fogc15.209 PARBS 10.8480 GHz
52 depv/m mM1[1] M3 M48.63 dBpY/m
M 4.96?|[I GHz
L 0L P
4
48 depv/m = : LW WA&H i "I'lfL -
45 dBl.IU,-'m | |]. I I O Jlljhﬁu J.H}‘
44 depum | 'M [y "MMW M‘Mu
42 dppuy lll“‘ll
40
38 depv/m
36 dBpv/m
Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Trc | Stimulus |  Response | Function | Function Result
M1 1 4,967 GHz 48,63 dBpv/m
M2 1 7.838 GHz 47,49 dBpv/m
M3 1 10,165 GHz 50.88 dBpv/m
M4 1 10,848 GHz 51.23 dBpv/m
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Ref Level 64.60 dBpv/m Offset -25.00 dB & RBW 1 MHz

Att 0de  SWT B0ms VBW 1 MHz Mode Auto Swesp
TOF
® 1Pk Max
feelS Eiindheak PARS M4[1] 62.24 dBpY/m
Line fdc15.209 PABS 17.84800 GHz
62 dBpv/m M1[1] 52.53 dBpYJm
12.78580
60 dBptfm \w
lllJ
58 dBptfm Tl ﬂ},mmw
56 depwvim Y M' ‘)‘AW

=
E——
| —=
E
|

5S4 dBptfm

it
52 deyv/m MTI u'“l' | MMMHMWMI I | MHMJ i

L, FLIRP

1l '
43 dep¥/m
46 dBptfm
Start 12.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | Stimulus | Response | Function Function Result |
M1 1 12,7858 GHz 52,53 dBpv/m
M2 1 13,8191 GHz £3.27 dBpv/m
M3 1 16.6411 GHz E6.70 dBpv/m
M4 1 17.848 GHz 62.24 dBpv/m
Ref Level 78.20 dBpv/m @ RBW 1 MHz
Att 0dE SWT 28ms @ VBW 1 MHz Mode Auto Sweep
TDF
@ 1Pk Max
Limit Gheck ! M3a[1] 53.78 dBp¥/m
75 dBIEigr 5269 19.9500 GHz
foc15.209 M1[1] 55.15 dBp¥/m
70 dBpvim 18.5010 GHz
65 dB WM
60 dBpvw/m
M1
Fladid T TR
TN RLETTNTN 18 Jlm‘ﬁwﬁ\ ghwmwwh%ﬂumm i ot et
45 dR v m
40 dBpvm
Start 18.0 GHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
1 1 18.501 GHz 55.15 dBpY/fm
M2 1 19.616 GHz 53.50 dBpY/m
M3 1 19,95 GHz 53.78 dBpY/m
M4 1 20,264 GHz 52,33 dBpvSm
M5 1 18.096 GHz 53.29 dBpY/m
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Polarity Ver.

Frequency | Antenna A\\CZIrZZe Value Peak | Limit peak al\_/g?gge
(MHz) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1158.5 24.8 20.11 29.94 74 54
1405.9 24.9 21.55 31.32 74 54
2222.1 28.2 25.98 36.32 74 54
2274.2 28.3 27.66 37.88 74 54
3589.7 32.6 29.83 39.50 74 54
4967.0 34.1 37.77 48.63 74 54
7838.0 37.0 37.65 47.49 74 54
10165.0 38.2 40.55 50.88 74 54
10848.0 38.8 40.79 51.23 74 54
12785.8 39.9 42.23 52.53 74 54
13819.1 41.7 43.45 53.27 74 54
16641.1 39.7 46.15 56.70 74 54
17848.0 47.4 51.90 62.24 74 54
18501.0 37.9 44.84 55.15 74 54
19616.0 38.0 42.70 53.50 74 54
19955.0 38.0 43.55 53.78 74 54
20264.0 38.0 41.63 52.33 74 54
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32 dBpvfm
M1

30 d "\."I,"l _mqri}futh HULUJl

Ref Level 44.80 dBpv/m Offset -25.00 dB & RBW 1 MH:z
Att 0dE  SWT a0 ms YBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk Max
44 dBpvfm Moe[1] 40.29 dBp¥/m
3.893600 GHz
42 dBpvfm M1[1] 30.14 dBpy,/m
1.14110 ﬁHZ
40 dBpv/m
38 dBpv/m - ! , W LI 1|Jhu.11‘|U
M Mmpr
36 dBpvim ‘: ¥ M | | 1|||l‘ mr
34 dBpv/m »Mﬂﬂw

! %MW

26 dBpvim
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 1.1411 GHz 30,14 dBpY/m
W2 1 1.4537 GHz 30.93 dBpy/m
I3 1 2.2048 GHz 34.96 dBpY/m
I14 1 2.3524 GHz 35.85 dBpy/m
M5 1 2,5347 GHz 36.47 dBpy/m
[} 1 3.8936 GHz 40.29 dBpv/m
Ref Level 54.60 depv/m Offset -25.00dB & RBW 1 MHz
Att 0de SWT 80 ms VBW 1 MHz Mode Auto Sweep
TDF
L. 1Rk Max
celS Iedin Ghesk PARS mM4[1] 50.49 dBp¥/m
Line fgcl15.209 PAES 10.8830 GHz
52 dBpv/m M1[1] 48.99 dBp¥/m
T 4.9670 GHz
50 dBpvYm-He T+ -
¥
h2 ]JJI | hmw JHMM |IMM
48 dBpv/m e ”U ' Wuu ™y i
46 dBpv/m W}\M W
44 dBpim Mr“ Wﬂ I'“;EHIJMM UL{MML U'M
42 depy WM
dBpm
36 dBpv/m
Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 4,967 GHz 48.99 dBpv/m
M2 1 7.502 GHz 47.14 dBpv/m
M3 1 10,165 GHz 50.20 dBpv/m
14 1 10,883 GHz 50.49 dBpv/m
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Ref Level 54.60 dBpv/m Offset -25.00 dB & RBW 1 MHz
Att 0de  SWT Al ms VBW 1 MHz Mode Auto Sweep
TOF
® 1Pk Max
fcolS IGeRin dheck paks mM4[1] 61.63 dBpv/m]|
Line fgc15.209 PABS 1?.32200&#2
62 dBuvim M1[1] 53.72 dBpYym|
12.72500%F
60 dBpfm }

58 dBpv/m AM WV“
56 dBpvim - b3 }r [ ] {lﬂ

r
54 dBVim i N L

o s Wl | /"
WL AT

43 dBvm
46 dBpvim
Start 12.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 12,725 GHz 53.72 dBpv/m
M2 1 13.8278 GHz 54,60 dBpv/m
M3 1 16.6671 GHz EE.31 dBpv/m
M4 1 17.822 GHz 61.63 dBpv/m

Ref Level 78.20 dBp%/m @ RBW 1 MHz

Att 0Dde  SWT 28 ms @ YBW 1 MHz Mode Auto Sweep

TDF
@ 1Pk Max

Limit ¢heck ! M1[1] 55.89 dBpV/m

75 dBifniqr5-26e PR S 18.5320 GHz
fccls.209 M2[1] 53.71 dBp¥/m
70 dE‘ul_I\.-",lfl'ﬂ 19.6160 GHz
65 dBpim

60 dBprim

11

dBpim e

12
=50 Jlr tfhulh’lwﬁum l]hvlhwlm\ L J’M’L\ I

45 dBpvm
40 dBpim
Start 18.0 GHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Tre | Stimulus Response | Function Function Result
M1 1 18,532 GHz 55,89 dBpYS/m
M2 1 19,616 GHz 53.71 dBp¥/m
M3 1 19,96 GHz 53.11 dBp¥/m
14 1 20.315 GHz 52.28 dBpv/m
5 1 15,096 GHz 53.51 dBpv/m
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Polarity Ver.

Frequency | Antenna A\\iglrl;ge;e Value Peak | Limit peak al\_/grr]z;tge
(MHz) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1141.1 24.8 19.78 30.14 74 54
1453.7 24.9 20.54 30.93 74 54
2204.8 28.2 25.15 34.96 74 54
2532.4 28.8 26.14 36.47 74 54
3893.6 32.0 30.77 40.29 74 54
4967.0 34.1 39.44 48.99 74 54
7502.0 36.8 37.88 47.14 74 54
10165.0 38.2 39.73 50.20 74 54
10883.0 38.8 40.50 50.49 74 54
12725.0 39.0 42.62 53.72 74 54
13827.8 41.7 44.77 54.60 74 54
16671.1 39.7 44.92 55.31 74 54
17822.0 47.4 50.55 61.63 74 54
18532.0 37.9 46.12 55.89 74 54
19616.0 38.0 42.86 53.71 74 54
19960.0 38.0 42.45 53.11 74 54
20315.0 38.0 41.57 52.28 74 54
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3.8 Radiated Emission from Receiver Part
3.8.1 Test procedure

1) The EUT was placed on a turn table top 0.8 nvalbioe floor.

2) The EUT was set 3 meters from the interfererceiving antenna which was mounted on the top of
a variable height antenna tower.

3) The table was rotated 360 degrees to determapdsition of the highest radiation.

4) The antenna is a broadband antenna and itstheigaried between 1 meter and 4 meters above the
floor to find the maximum value of the shield sg#nfor both horizontal polarization and vertical
polarization of the antenna.

5) For each suspected emission, the EUT was amlanges worst case.

6) On any frequency or frequencies below or eqoal@00 MHz the test-receiver was set to Quasi-
peak detector function with specified bandwidthhwitaximum hold mode.

7) On any frequency or frequencies above 1000 Mizradiated emission limits are based on the use
of measurement instrumentation employing an avedagector function and peak detector function.
The limit on peak radio frequency emissions is Blatiove the maximum permitted average emission
limit applicable to EUT. Measurements above 1000 zZvishall be performed using a minimum
resolution bandwidth of 1 MHz.

3.8.2 Test result radiated emission from receivergrt

Temperature: +18C Relative humidity: 69 %

Mode: Receiver on

Frequency 2481 (worst case)
Below 1 GHz

FCC CFR 47 part 15.209 30-1000 MHz

1007
90T
80T
70T
60T
1 ECC Part 15 Class A 15.209
50T

Level in dBuV/m

40 £ 3 ®
3014 % *
207 * * *

10T

30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz
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32.000000 29.8 100.¢ Vv -13.3 10.2 40.0
36.000000 39.1 100.4 \ -13.0 0.9 40.0
36.800000 18.7 100.0 Vv -12.8 21.3 40.0
48.000000 30.1 150.0 Vv -12.1 9.9 40.0
52.520000 28.4 100.¢ Vv -12.3 11.6 40.0
60.000000 35.2 100.¢ Vv -12.7 4.8 40.0
84.000000 31.0 100.0 \ -15.3 9.0 40.0
120.000000 39.3 100.0 Vv -14.8 4.2 43.5
156.040000 32.2 100.0 Vv -16.6 11.3 43.5
180.040000 32.6 150.0 Vv -15.2 10.9 43.5
288.000000 20.5 150.0 Vv -11.3 25.5 46.0
432.000000 24.0 100.0 Vv -8.0 22.0 46.0
696.680000 19.8 300.0 H -3.8 26.2 46.0
956.480000 23.8 250.0 H -0.3 22.2 46.0

Final Result 2

32.00000 25.7 100.( \Y -13.C 14.c 40.C
36.00000 28.5 100.( \' -13.C 11.5 40.C
36.80000 29.2 100.( \Y -12.¢ 10.¢ 40.C
48.00000! 27.¢ 150.( \Y -12.1 12.2 40.C
52.52000 21.5 100.( \Y -12.C 18.5 40.C
60.00000 32.€ 100.( \Y -12.7 7.1 40.C
84.00000 26.C 100.( \' -15.5 14 40.C
120.00000 38.€ 100.( \Y -14.¢ 4.€ 43.c
156.04000 30.1 100.( \' -16.€ 13.4 43.5
180.04000 31.C 150.( \Y -15.2 12.5 43.c
288.00000 17.4 150.( \' -11.5 28.¢ 46.C
432.00000 21.c 100.( \Y -8.C 241 46.C
696.68000 13.1 300.( H -3.€ 32.€ 46.C
956.48000 16.¢ 250.( H -0.23 29.2 46.C
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1207
110-:
10071
90T
80:

ECC Part 15 Class|A 15.209 Pk 1-25 GHz

70T
60T

Level in dBuV/m

507
407
207
107

307 L4

FCGRartts Class A 15.’2_09
*

1G

2G

3G 4G 5G

Freauencyv in Hz

6 8

10G

18G

Final Result 3

1319.00 29.2 100.0 \Y 7.5 24.8 54.0
1725.00 30.7 100.0 H 9.7 23.3 54.0
2362.00 33.8 100.0 H 13.0 20.2 54.0
2971.00 35.5 100.0 H 14.3 18.5 54.0
3560.00 36.8 100.0 \% 15.9 17.2 54.0
5651.00 39.5 100.0 \% 20.3 14.5 54.0
7337.00 41.4 100.0 H 23.0 12.6 54.0
10017.00 45.7 100.0 \Y 27.0 8.3 54.0
13401.00 48.8 100.0 \% 30.8 5.2 54.0
17271.00 52.9 100.0 H 35.8 11 54.0
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12071
110:
1007
90T
80:

ECC Part 15 Class A 15.209 Pk|1-25 GHz

70T
60T

Level in dBuV/m

407
30:
207
107

50T

PEEYPEITM S CIASSAMS209

*

*

18

19

20

21 22
Freauency in GHz

23

24

25

Final Result 4

18192.00000 43.0 100.0 Vv 19.7 11.0 54.0
18620.00000 43.1 100.0 H 20.1 10.9 54.0
19819.00000 43.1 100.0 \Y 21.1 10.9 54.0
20212.000000 42.9 100.0 Vv 21.3 111 54.0
20593.000000 43.0 100.0 H 21.5 11.0 54.0
21700.000000 435 100.0 H 22.3 10.5 54.0
22609.00000 45.2 100.0 H 23.8 8.8 54.0
23377.00000 47.0 100.0 \Y 24.8 7.0 54.0
23886.00000 47.4 100.0 Vv 25.1 6.6 54.0
24599.000000 47.4 100.0 \Y 25.3 6.6 54.0
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3.9 Antenna Requirement

3.9.1 Test procedure

An intentional radiator shall be designed to enste¢ no antenna other than that furnished by the
responsible party shall be used with the devicee Ui$e of a permanently attached antenna or of ar
antenna that uses a unique coupling to the intealti@diator shall be considered sufficient to cymp
with the provisions of this section.

The antenna of the Transmitter Module 2.4 Dual FA3S- 16 channels Typ-D permanently attached
and there are no provisions for connection to aareal antenna. It complies with the requirement of
§15.203.
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3.10RF exposure

3.10.1 General

This test was performed to determine the minimufa diestance between the transmitter antenna and
human to avoid public exposure in excess of lifotsgeneral population (uncontrolled exposure).
Specification test limits are given in Table 3.10.1

Table 3.10.1 — Limits For Maximum Permissible Exposre (MPE)

Frequency range Electric field strength Magnetic field strength Power density | Averaging time
(MHz) (V/m) (Alm) (mWicm?) (minutes)
(A) Limits for Occupational/Controlled Exposure
0.3-3.0 614 1.63 *100 6
3.0-30 1842/ 4.89/f *900/2 6
30-300 61.4 0.163 1.0 6
300-1,500 - - f/300 6
1,500-100,000 - - 5 6
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *100 30
1.34-30 824/t 219/ *180/f2 30
30-300 27.5 0.073 0.2 30
300-1,500 - - f/1500 30
1,500-100,000 - - 1.0 30

f = frequency in MHz * = Plane-wave equivalent powensity

3.10.2 Test procedure47 CRF, 81.1307(b)(1).

3.10.3 Power density calculation for mobile transntier
The power density at the specified distance wasutated from the following equation:

PG
" 4nR?’

where
S = power density (mW/ch
P = average power input to the antenna over avegdigne (mWw)
G = power gain of the antenna in the directiomtdriest relative to an isotropic radiator (numeric)
R = distance to the center of radiation of the ramae(cm)

Power density calculation for duty cycle 40 %:

_ 0.4x100 x1.58

=0.0126 [mW /cm?]

4 x %202
Maximum Antenna EIRP Power . .
Frequency output power, gain density Limit, Margin, Verdict
range, MHz dBm ’ dBi’ dBm mW mW/mZ’ mW/cm? mW/cm?
2.400 -
2 4835 20 2 20 100 0.0126 1.0 0.9874 Pass

The equipment is intended for use at a distaneceasé than 20 cm from humans.





