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1 EQUIPMENT UNDER TEST

1.1 Basic description

Equipment Category Transceiver
Test item description Dual Receiver 2.4 Dual FHSS
Model name Typ-K V2
Serial numbers 370120720021

1.2 Technical characteristics declared by manufacturer

Frequency range 2.400 GHz - 2.4835 GHz
Number of channels 81

Carrier frequency of each channel 2401 + nx1 MHz, n=0...80
Channel spacing 1 MHz

Maximum output power 20 dBm (100 mW)
Modulation form FHSS

Modulation type QPSK

Data rate 1 Mbps

Duty cycle (max.) 25%

Antenna type Chip on board

Antenna gain 0 dBi

Temperature range minus 20°C to 55°C

Supply voltage 3.2 —10VvVDC
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1.3Photos

. ”i
Figure 1 — Model Typ-K V2. Front view.
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. .
Figure 2 — Model Typ-K V2. Back view.
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2 GENERAL INFORMATION ABOUT TESTS

2.1 Test program and results of the tests

page 6 from 34

Number .. 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
) 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) | Qutputpower
6| RCCS ST Fdses pass
IC RSS-210 A 8.5
measurement
7 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) RE exposure
Tested by:

Laboratory engineer

Laboratory engineer /

Checked by:

Leading engineer

2.2 Test manner

P

For organization of connection was used ancillary transceiver Typ-D V4.
The test distance of radiated emission from antenna to EUT is 3 m .
Methods of measurement - according to ANSI C63.4-2003.

2.3 Test conditions and test modes

Normal temperature and humidity:
- temperature: from 15 °C to 35 °C;

- relative humidity: from 20 % to 75 %

Normal power source:
- Unom =5 VDC.

The frequencies for the testing

%‘7 Boris Trifonov
/7 / /

Maxim Kozub

Fjodor Shubin

Channel, No. Frequency, MHz
0 2401
41 2442
80 2481
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N Name Model Inventorlil/oor serial
1. Spectrum analyzer FSV40 100821
2. Spectrum analyzer R&S FSH8 105763
3. EMI test receiver R&S ESU-26 100260
4. Directional coupler 773D 100101
5. Attenuator Agilent 8496B| 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. o Agalent
Preamlifier 87405C MY47010400

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 - mechnism Blue 07 4220
5 Transmitter Module 2.4 Dual FHSS 12-16 Typ-D V4 30120900002
channels

2.5Measurement uncertainty

Parameter Maximum uncertainty
Output power +1.3dB
Frequency range +1x10°
Spurious emissions +2.7dB
Radiated Emission +4.8dB
Time +3%
Temperature +1°C
Humidity +5%
DC voltage +2 %

This uncertainty represents an expanded uncert@xpyessed at approximately the 95 %

confidence level using a coverage factor of k=2.

Measurement uncertainty complies with the requiresmef the normative documents and is

guaranteed by the test procedures and test equipmen
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2.6 Photo of test site

Figure 3 - Conducted Test

Figure 4 - Radiated Emission Test
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Figure 5 - Radiated Emission Test
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3 REPORT OF MEASUREMENTS AND EXAMINATIONS.

3.1 Hopping channel separation

3.1.1 Test procedure

1) The transmitter output was connected to thetsppmcanalyzer 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 ashlaanel is separated with the next channel.

3.1.2 Test setup layout

Eur | | , DirectCoupler | ATT(6)| | Spectrum
(Typ-KV2)[ | g | 10dB | analyzer (2)
A 4
XT Mini Ay
ATT |, Typ-DV4
(5)
3.1.3 Test result
Temperature: +18C Relative humidity: 60 %
Hopping channel separation, Limit (2/3 of 20dB Test Result
MHz Bandwidth), kHz (Pass, Fail, N/A)
1.0 332 Pass

Remark: frequency hopping systems operating in the 240B82481Hz band may have hopping
channel carrier frequencies that are separatebtiH2 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 PlotHopping channel separation
2440111111 GHz 149 dBm

Center:2.4471 GHz Span:5 MHz
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3.2 Number of hopping frequencies used

3.2.1 Test procedure

1) The transmitter output was connected to thetspmcanalyzer according to test setup layout (3.2.2
2) Set RBW of spectrum analyzer to 300 kHz and VBV8Q@6 kHz.

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

3.2.2 Test setup layout

Eur | | DirectCoupler | ATT®)| | Spectrum
(Typ-KV2)|" | ~ g | 10dB | analyzer (2)
A 4
XT Mini Ay
(5)
3.2.3 Test result
Temperature: +18C Relative humidity: 60 %
Number of hopping Limit Test Result
frequencies (Pass, Fail, N/A)
81 15 Pass

Remark: The hopping sequence of a FHSS system is the segudrthe 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 &amam 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 duriegi@edmnot exceeding four times

the product of the dwell time per hop and the nundbehannels.

3.2.4 PlotNumber of hopping frequencies (100 MHZ Span)

80 MHz -1.1 dB

T T reTer YT Ao
NMIIIIMIIIM|WIIIIMIIWIIIMWMWWNWWWWWWWMMMMWIIMWMW_
MR AVIO R KA AL RO AL
A B! A | LR | T

Start: 2.391 GHz Stop: 2.491 GH:z
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Start: 2.44 GHz Stop: 2.491 GHz
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3.3Hopping channel bandwidth
3.3.1 Test procedure

1) The transmitter output was connected to thetspmcanalyzer according to test setup layout (3.3.2
2) Set RBW of spectrum analyzer to 100 kHz and V&®WO00 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

eutr | | . DirectCoupler | ATT(®)| | Spectrum
(Typ-KV2)[" | T | 10dB | analyzer (2)
A 4
XT Mini Ay
ATT |, Typ-DV4
(5)
3.3.3 Test result
Temperature: +18C Relative humidity: 60%
Channel Frequency, Hopping channel Limit, Test Result
MHz bandwidth, MHz MHz (Pass, Fail, N/A)
0 2401 0.533 1.0 Pass
41 2442 0.546 1.0 Pass
80 2481 0.549 1.0 Pass

Remark: Non-adaptive Frequency Hopping systems shall mae af non-overlapping hopping channels
separated by the channel bandwidth as measurédd® Below peak power.
The hopping channels defined within a hopping segashall be at least 1 MHz apart (channel sepaati

3.3.4 PlotChannel bandwidth

240111746 GHz 17.1 dBm

Center:2.401 GHz Span:2 MHz



TC PE TC “OMEGA” FCC TEST RERDNo. 12/1174 page 14 B

2442098413 GHz 16.6 dBm

2481088889 GHz 17.2 dBm

BW: 549.206 14

Center:2.481 GHz
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3.4Dwell Time of Each Frequency

3.4.1 Test procedure

1) The transmitter output was connected to thetsppmcanalyzer according to test setup layout (3.4.2
2) Set RBW of spectrum analyzer to 300 KHz and VBV MHz.

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

span.

3.4.2 Test setup layout

Eutr | | DirectCoupler | ATT®)| | Spectrum
(Typ-KV2)|" | ~ g | 10dB | analyzer (2)
A 4
XT Mini PR
(5)
3.4.3 Test result
Temperature: +18C Relative humidity: 60 %
Channels Pulse width Number of Dwell Time, Limit. s Test Result
(ms) 6 sec ms ' (Pass, Fail, N/A)
0 2.4127 20 48.254 0.4 Pass
80 2.4762 10 24.762 0.4 Pass

Remark:
1. Dwell time = pulse width * Number of 6 sec.
2. 6 sec = 0.4 sec *Itbnes (Dwell Time * Minimum number of hopping fregucies)

3.4.4 Plots Dwell Time
@- Ref: 39.2 dBm RBW: 300 kHz SWT: B s Trace: Clear/Write
= Att: 30 dB = VBW: 1 MHz Trig: Free Run = Detect: RM3

Center:2.401 GHz Span:Zero Span
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D 7.2381 ms -38.2 dBm 24127 ms 0.9 dB

@

g P

-50.8

Center:2.401 GHz

-50.8

Center:2.481 GHz Span:Zero Span

9.3016 ms -31.0 dBm 24762 ms -2.6 dB

RELLRE

-41.8

-51.8

Center:2.481 GHz | Span:Zero Span
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3.50utput power

3.5.1 Test procedure

1) The transmitter output was connected to thetspmcanalyzer according to test setup layout (3.5.2
2) The center frequency of the spectrum analyzer sed to the fundamental frequency and set RBW

FCC TEST RERDNo. 12/1174

to 1 MHz and VBW to 1 MHz.

3.5.2 Test setup layout

page 17 f&m

3.5.3 Test result

Temperature: +18C

Eur | | _ DirectCoupler | ATT(6)| | Spectrum
(Typ-KV2)[" | g | 10dB | analyzer (1)
A 4
XT Mini Avy
ATT |l Typ-DV4
(5)

Relative humidity: 60 %

Frequenc Measured output Test Result

Channel lsle Y ower. W P Limit, W (Pass, Fall,
POWET, N/A)

0 2401 0.0302 1.0 Pass

41 2442 0.0260 1.0 Pass

80 2481 0.0245 1.0 Pass

Remark: For frequency hopping systems operatinpen2400-2483.5 MHz band employing at least
75 non-overlapping hopping channels and all frequémopping systems in the 5725-5850 MHz band:

1 watt. For all other frequency hopping systemihe2401-2483.5 MHz band: 0.125 watts.
So the Limit is 1 watt.
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3.6100 kHz Bandwidth of Frequency Band Edges measurent

3.6.1 Test procedure

The EUT output was connected to the spectrum aealgecording to test setup layout (3.6.2). Set
both RBW and VBW of spectrum analyzer to 100 kHzhwsuitable frequency span including
100MHz bandwidth from band edge. The band edgesmwemsured and recorded. The spectrum plots

(Peak RBW=VBW=100 kHz) are attached on the follayyrages.

3.6.2 Test setup layout

3.6.3 Test result

Temperature: +1€

EUT |, < Direct Coupler R J| ATT (6) Spectrum
(Typ-K V2) e 10dB analyzer (2)
A 4
XT Mini Ay
ATT (5) le—»| Typ-D V4

Relative humidity: 60

o Test Result
Frequency, MHz Measured, dBm | Limit, dBm (Pass, Fail, N/A)
2385.87 -47.8 - 20 Pass
2399.69 -44.6 - 20 Pass
2484.00 487 - 20 Pass
2487.41 -49.7 - 20 Pass
Remark:

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

3.6.4 PlotsFrequency Band Edges
(3D 2401126984 GHz 11.2 dBm
24 GHz -314 dBm

-15.260317 MHz -47.8 dB
-1.431746 MHz -44.6 dB

Start: 2.38 GH=z

Stop: 2.402 GHz
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> 2481119048 GHz 10.9 dBm [D2] 2.878571 MHz -48.7 dB
M3 2.4835 GHz -39.9 dBm 6.283333 MHz -49.7 dB

Hm l=-_---

s

Start: 2.4805 GHz
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3.7 Radiated Emission from Transmitter Part

3.7.1 Test procedure

1) The EUT was placed on a rotatable table toprOabove the 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 deterrhepdsition 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.

3.7.2Test setup layout

Below 1 GHz S | 4m
antenna o .
3m
turn table 1m
EUT
2 | |
0-8m | EMItest
Ground plane "| receiver (3)
A\ 4
% » %
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Above 1 GHz Am
antenna o
3m
turn table 1m
EUT
I
Spectrum
0.8 m analyzer
Ground plane - 1)
% \ %
Limit
Frequency Field Strength
(MH2z) (dBuV/m at 3-meter)
30-88 40
88-216 43.5
216-960 46
Above 960 54
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3.7.3 Test result radiated emission from transmittepart

Temperature: +18C Relative humidity: 60 %
Mode Transmitter on
Below 1 GHz
FCC_30_1000
80T
70T
60T
S 1
S 50
>
om
o a0 .
£ 40 .
g Ju ‘
()
gt ® N M 4 i
1 * e L
\g .
20t
101
0 t t t t t t t t t t t t t {
30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz

Final Result 1

Frequency QuasiPeak Height Polarization Corr. | Margin Limit
(MHz) | (dBuV/m) | (cm) (dB) (dB) (dBuV/m)
37.303548 314 200.C H 35.9 8.6 40.0
43.597966 31.0 200.C H 35.2 9.0 40.0
63.296126 28.0 300.C H 32,3 12.0 40.0
85.941878 25.9 300.C H 29.9 14.1 40.0
137.47421  27.2 100.0 Vv 26.8 16.3 43.5
203.82046  24.6 100.0 Vv 25.9 18.9 43.5
298.88179  40.0 100.0 \Y 24.3 6.0 46.0
334.28441  23.0 400.0 H 24.1 23.0 46.0
345.49414 255 100.0 V 24.0 20.5 46.0
365.38358  33.2 300.0 H 23.9 12.8 46.0
412.76843  30.1 100.0 Vv 24.1 15.9 46.0
451.62030 29.2 100.0 \Y 25.2 16.8 46.0
689.26818 31.4 200.0 Vv 34.7 14.6 46.0
957.63436f 37.8 300.0 H 40.8 8.2 46.0
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Final Result 2
Frequency Average | Height . Corr. | Margin Limit
(MHz) | (dBuv/m) = (cm) | olanization ey Ty | (dBuv/m)
37.303548 24.4 200.C H 35.9 15.6 40.0
43.597966 23.9 200.C H 35.2 16.1 40.0
63.296126 21.0 300.C H 323 19.C 40.0
85.941878 18.9 300.C H 299 21.1 40.0
137.47421 18.9 100.0 \% 26.8 24.6 43.5
203.82046 17.6 100.0 \% 25.9 25.9 43.5
298.88179 31.8 100.0 \% 24.3 14.2 46.0
334.28441 15.9 400.0 H 24.1 30.1 46.0
345.49414 17.5 100.0 \% 24.0 28.5 46.0
365.38358 25.0 300.0 H 23.9 21.0 46.0
412.76843 21.2 100.0 \% 24.1 24.8 46.0
451.62030 18.9 100.0 \% 25.2 27.1 46.0
689.26818 24.4 200.0 \% 34.7 21.6 46.0
957.63436 30.9 300.0 H 40.8 15.1 46.0
Above 1 GHz
Polarity Hor.
Ref Level 60.40 depv/m Offset -25.00 dB & RBW 1 MHz
Att 0de  SWT 30 ms & YBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk Max
Moe[1] 40.12 dBp¥Y/m
3.74600 GHz
55 dBp/m M1[1] 34.22 dBpV/m
1.32780 GHz
S0 dBpy/m
45 dBpv/m
40 dBpv T s 'y 'y
K Mz -t
P L Wf ) WHWA‘UW WW
er HH.W
25 deprm
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 1.3278 GHz 34.22 dBpY/m
M2 1 1.8357 GHz 36.39 dBpY/m
M3 1 2.2916 5H= 40.04 dBpY/m
14 1 3.1599 GHz 38.99 dBpv/m
15 1 3.4899 GHz 39.96 dBpv/m
1

] 3.746 GHz 40.12 dBpy/m
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Ref Level 66.40 dBpv/m Offset -25.00 dB & RBW 1 MHz
Att 0de  SWT 20 ms @ ¥BW 1 MHz Mode auto Sweep
TOF
@ 1Pk Max
oo 198l theck ITE M5[1] 51.30 dBp¥/m
Line fgcl5.209 10.8830 GH=z
60 dBuv/m M1[1] 56.15 dBpY/m|
1 4.8050 GHz
¥
55 dBpvim
LS M5
50 dBpv/m T " mul P D
¥ A I T T
45 dBpv/m W 'LWL"W s L5 .L.[Lulk”.'lk_,. oty
I.I m
25 dBpvm
20 dBpvfm
Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result |
r1 1 4,505 GHz 56.15 dBpy/m
M2 1 4,944 GHZ 46.17 dBpy/m
I3 1 6.9 GHz 47.56 dBpy/m
P4 1 10.13 GHz 5£1.08 dBpv/m
M5 1 10.883 GHz 51.30 dBpY/m

Ref Level 70.80 dBpv/m

Offset -25.00 dB @ RBW 1 MHz

Att SdB  SWT 60 ms & YBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk Max
oo 15 I 3pei-gtreck PAES M4 1] 64.13 dBpY/m
Line fgcl15.209 17.95220 GHz
65 dBI_IV,IfI'ﬂ Ml[l] 55.63 dBI.IV/
13.24600
&0 dBpv/m iE s
. M2 W
.Y iy Ay o |A-u*
50 dBpm
45 depvm
40 depvm
35 depv/m
Start 12.0 GHz 691 pts Stop 18.0 GHz J
Marker
Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1 13.246 GHz G563 dBpv/m
M2 1 14,1317 GHz 55.87 dBpv/m
M3 1 16.6498 GHz 59.05 dBpv/m
M4 1 17,9522 GHz 64,13 dBpv/m
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Ref Level 78.20 dBpv/m @ RBW 1 MHz
Att OdB SWT 28ms @ YBW 1MHz Mode Auto Sweep
TOF
@ 1Pk Max
Limit ¢heck PARS M7[1] 55.07 dBpY/m
75 dPymaETS 7 PAES 23.1820 GHz
foc15.209 M1[1] 56.16 dBpV/m
70 dBpWfm 18.5010 GHz
65 dBuwim
a0 dBur\\;1f,f1m -
BT AR WM‘MM
50 \,.",fm “ﬁ“f\‘u erV_,v"LJ J\w{{ﬁ'& JAP“\]'\JU”{"M,\MHWI y MM
45 dBpvfm
40 dBpvy/m
Start 18.0 GHz 691 pts Stop 25.0 GHz
varker
Type | Ref | Trc| Stimulus Response |  Function Function Result |
M1 1 18,501 GHz 56.16 dBpY/m
M2 1 15,096 GHz 53.98 dBpv/m
M3 1 15,846 GHz 53.12 dBpvy/m
4 1 19.646 GHz 53.44 dBpV/m
M5 1 19,986 GHz 53.97 dBpVi/m
[ils) 1 20,264 GHz 53.32 dBpvdm
M7 1 23,182 GHz 55.07 dBpv/m
Final Result 3
Frequency Antenna A\CZIrZZe Value Peak | Limit peak al\_/lenr];tge
(MHz) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1327.8 24.8 24.12 34.22 74 54
1835.7 27.6 26.11 36.39 74 54
2291.6 28.2 29.73 40.04 74 54
3159.9 31.2 29.44 38.99 74 54
3489.9 32.6 30.22 39.96 74 54
3746.0 324 30.42 40.12 74 54
4805.0 32.2 45.77 56.15 74 54
4944.0 32.0 35.45 46.17 74 54
6900.0 36.0 35.90 47.56 74 54
10130.0 38.2 41.17 51.08 74 54
10833.0 38.8 41.34 51.30 74 54
18096.0 37.9 4443 53.98 74 54
18501.0 37.9 46.05 56.16 74 54
19960.0 38.0 4414 53.97 74 54
20264.0 38.0 43.88 53.32 74 54
23183.0 39.9 44.68 55.07 74 54
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Polarity Ver.
Ref Level 60.40 depv/m  Offset -25.00 dB & RBW 1 MHz
Att 0dB  SWT I0ms @ VYBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk Max
MB[1] 40.37 dBpV/m
d 3.65480 GHz
55 dBL/m M1[1] 37.63 dBuV/m
50 dBuv/m 1.41030 GHz
M4
45 dBpuvm ot o

28]
—

40 dBpv/m fA4t

IC1 L

L J

1[H|M

Eﬁj

F{ R oY 2 T v

35 dfEm T
.L,I,LN,J«ML

25 dBpvm
Start 1.0 GHz 691 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 1.4103 GHz 37.63 dBpv/m
M2 1 1.5622 GHz 36.97 dBpv/m
M3 1 2.2959 GHz 42.62 dBpvm
M4 1 2. 5564 GHz 44,42 dBpvSm
M5 1 2.6035 GHz 42,67 dBpv/m
[al=} 1 1.1411 GHz 33.00 dBpv/m
M7 1 1.6708 GHz 37.35 dBpv/m
M3 1 3.6548 GHz 40,37 dBpv/m

Ref Level 66.40 dBpv/m

Offset -25.00 dB @ RBW 1 MHz

Att 0dB  SWT 80 ms & YBW 1 MHz Mode Auto Sweep
TDF
@ 1Pk Max
feel S |IZpRidheak e - M4[1] 59.97 dBpY/m
Line fa¢15.209 4.8630 GHz
60 dBpvm—IE M1[1] 41.44 dBpY/m
o v5 4.3300 GHz
55 dEpv/m e
=50 dBI.I\.-"fI'I'i M7 | Y [ Lde 1o Lo
M

i

T e P Lt i
e,

45 B i MWWW
ol
25 dBpvfm
20 depvfm
Start 4.0 GHz 691 pts Stop 12.0 GHz
Marker
Type | Ref | Trc | Stimulus Response | Function Function Result
M1 1 4,33 GHz 41,44 dBpY/m
M2 1 4.724 GHz 42.69 dBpY/m
13 1 4.805 GHz 53.61 dBpv/m
114 1 4.863 GHz 59.97 dBpv/m
M5 1 4.967 GHz 55.16 dBpv/m
L] 1 5.534 GHz 45,92 dBpY/m
M7 1 5,931 GHz 48.67 dBpY/m
Mg 1 10,119 GHz 51,15 dBpY/m
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Ref Level 70.80 dBpv/m  Offset -25.00 dB & RBW 1 MHz

Att S de  SWT 60 ms & ¥YBW 1 MHz Mode Auto Sweep
TOF
® 1Pk Max
foe 1S 1SR direcic pAlS M3[1] 63.74 dBpV/m
Line fdcl15.209 17.83070 GHz
&5 dBpv/m M1[1] 55.19 dBp¥iEm
13.22000?{:«(&,
60 dBpv/m it

55 dEpv/m "1 5’172' — | ulﬂknW
Tk 04 T i R EET ol
S0 dBpyYm

45 dBpvm
40 dBpvm
35 dBpvm
Start 12.0 GHz 691 pts Stop 18.0 GHz
Marker
Type | Ref | Trc | stimulus | Response | Function Function Result
M1 1 13.22 GHz 55.19 dBpY/m
M2 1 13.6454 GH= 55.96 dBpY,/m
M3 1 17,8307 GHz 63.74 dBpv/m
Ref Level 72.20 dBpY/m @ RBW 1 MHz
Att 0de SWT 28ms @ VYBW 1 MHz Mode Auto Sweep
TOF
@ 1Pk Min
Limit ¢heck | M5[1] 47.28 dBp¥Y/m
75 dBinnigr 5269 18.1060 GHz
[fcc1S.209 M1[1] 48.83 dBpY/m
70 dBpiiim 18.5010 GHz
65 dBpwm
60 dBpm
55 dBpw/m
78 o8 M2 M3 | g
LIS *Wwﬂmwﬁ" RM |ttt g i T
40 dBpwim
Start 18.0 GH=z 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | Stimulus | Response | Function Function Result
M1 1 18,501 GHz 48.83 dBpY/m
M2 1 19.646 GHz 47.00 dBpv/m
M3 1 19.95 GH= 46.79 dBpY/m
M4 1 20,274 GHz 46.03 dBpY/m
M5 1 18.106 GHz 47.28 dBpY/m
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Final Result 4
Frequency Antenna A\CZIrZZe Value Peak | Limit peak al\_/lenr];tge
(MHz) factor, dB (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1410.3 24.8 26.90 37.63 74 54
1562.2 24.9 26.66 36.97 74 54
2295.9 28.2 32.15 42.62 74 54
2556.4 28.8 32.40 42.42 74 54
3654.8 32.6 28.88 40.37 74 54
4330.0 324 29.99 41.44 74 54
4724.0 39.9 31.57 42.69 74 54
4863.0 41.1 50.11 59.97 74 54
5534.0 34.7 35.65 45.92 74 54
6981.0 36.0 37.93 48.67 74 54
10119.0 38.2 40.65 51.15 74 54
13220.0 39.9 44.16 55.19 74 54
13645.4 40.9 44.57 55.96 74 54
17830.7 47.4 52.88 63.74 74 54
18106.0 37.9 37.23 47.28 74 54
18501.0 37.9 38.67 48.83 74 54
19646.0 38.0 36.54 47.00 74 54
19950.0 38.0 35.87 46.79 74 54
20274.0 38.0 35.78 46.03 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 interfereeceiving 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 amla@oges worst case.

6) On any frequency or frequencies below or equdl@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 z2vishall be performed using a minimum
resolution bandwidth of 1 MHz.

3.8.2 Test result radiated emission from receiveragrt

Temperature: +18C Relative humidity: 69 %

Mode Receiver on

Frequency 2481 (worst case)
Below 1 GHz

FCC CFR 47 part 15.209 30-1000 MHz

10071
90T
80T
707
607
1 FCC Part 15 Class A 15.209
507

Level in dBuV/m

40

307

207
§ie
L . *
10T 9

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

Freauency in Hz
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Final Result 1

Frequency| QuasiPeak Height Polarization Corr. | Margin Limit
(MH2z) (dBuV/m) | (cm) (dB) | (dB) | (dBuV/m)
30.08000: 16.% 150.( \Y -13.5 | 23.7 40.C
32.00000: 27.5 100.( \Y -13.2 0 12 40.C
33.00000! 18.1 100.( Vv -13.2 0 21.¢ 40.C
33.72000 16.7 100.( \Y -13.2 | 23.: 40.C
36.28000 14.5 150.( \Y -12.¢ | 25t 40.C
36.80000 13.7 100.( \Y -12.£ | 26.: 40.C
39.96000 17.¢ 100.( Vv -12.C 22.2 40.C
48.00000! 23.2 100.( \Y -12.1 | 16.t 40.C
66.68000 11.¢€ 100.( \Y -15.2 | 28.1 40.C
89.12000 25.5 100.( \Y -13.€ | 18.2 43.5
100.8000 25.7 100.( Vv -12.2 | 17.t 43.5
171.4800 7.C 100.( H -15.¢ | 36.F 43.5
244.9200 11.1 100.( H -11.7 | 34.€ 46.C
335.4000 12.¢ 250.( \Y -10.z | 33.1 46.C
448.7200 15.1 200.( Vv -7.€ 30.€ 46.C
675.2400 19.€ 350.( H -3.€ 26.4 46.C
941.6000 23.¢ 350.( \Y -0.4 22.2 46.C

Final Result 2
Frequency| Average Height o Corr. Margin Limit
(MHZ) | (dBuvim) | (cm) | Polarization . m (dB) (dBuV/m)
30.08000 9.5 15C.0 \ -13.3 30.F 4C.0
32.00000 219 10C.0 V -13.3 18.1 4C.0
33.00000 13.3 10C.0 \ -13.3 26.7 4C.0
33.72000 11.1 10C.0 \ -13.3 28.¢ 4C.0
36.28000 5.9 15C.0 V -12.9 34.1 4C.0
36.80000 49 10C.0 \ -12.8 35.1 4C.0
39.96000 14.6 10C.0 V -12.0 25.2 4C0.0
48.00000 215 10C.0 V -12.1 18.F 4C.0
66.68000! 7.6 10C.0 \/ -15.3 32.L 4C.0
89.12000: 22.0 10C.0 V -13.6 21.F 435
100.80000 24.8 10C.0 \ -12.2 18.7 435
171.48000 -0.5 10C.0 H -15.9 44 435
244.92000 3.8 10C.0 H -11.7 42.2 46.0
335.40000 5.4 25C.0 \/ -10.2 40.¢€ 46.0
448.72000 8.2 20C.0 V -7.9 37.¢ 4€.0
675.24000 12.6 35C.0 H -3.9 33.2 4€.0
941.60000 17.2 35C.0 \/ -0.4 28.¢ 46.0
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Above 1 GHz

FCC CFR 47 part 15.209 1-18 GHz

1201
1107
1007

90T

g 80 FCC Part 15 Class A 15.209 Pk 1.25 GHz
> T
> 70
m L
©
£ 60t
© T ¥
5 50
g L : .

I .

40f . .

L3 4 &

301 +

20t

10t

0 t t t t t t t t t 1

1G 2G 3G 4G 56 6 8  10G 18G

Freauency in Hz

Final Result 3

Frequency | Average Height Polarization Corr. | Margin Limit
(MHz) (dBuV/m) (cm) (dB) | (dB) | (dBuV/m)
1748.000000 31.1 100.0 H 9.9 22.9 54.0
2186.000000 33.7 100.0 H 124  20.8 54.C
2392.000000 34.4 100.0 Vv 1311 19.6 54.0
2936.000000 34.8 100.0 H 143 19.2 54.C
4146.000000 37.3 100.0 Vv 17.3 16.7 54.0
5638.000000 39.6 100.0 H 20,3 14.4 54.C
7526.000000 41.5 100.0 Vv 23.2 12.5 54.0
10017.00000 45.7 100.0 H 27.0 8.3 54.0
13130.00000 48.9 100.0 Vv 30.8 5.1 54.0
17439.00000 53.0 100.0 H 35.2 1.0 54.0
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FCC CFR 47 part 15.209 18-25 GHz

1207
1101
1001
90t
g 80T ECG Part 15 Class A 15.209 Pk|1-25 GHZ
3 70t
m 1
©
£ 60T
e 7
(0]
- 1 e (I . . i M *e ¢
401
30T
20t
10:
O t t t t t t t t t t t t t 1
18 19 20 21 22 23 24 25
Freauency in GHz
Final Result 4
Frequency & Average Height . Corr. | Margin Limit
(MHz) ~ | (dBuv/m)  (cm) Polarization - 4ay | "(4B) | (dBuV/m)
18466.00000 42.8 100.0 H 20.0 11.2 54.0
19074.00000 43.2 100.0 H 20.6 10.8 54.0
19366.00000 43.0 100.0 V 20.8 11.0 54.0
20149.00000 42.8 100.0 V 21.3 11.2 54.0
20941.00000 43.0 100.0 V 21.7 11.0 54.0
21821.00000 43.6 100.0 H 22.4 10.4 54.0
22567.00000 44.8 100.0 H 23.7 9.2 54.0
23359.00000 46.3 100.0 V 24.8 7.7 54.0
23607.00000 46.6 100.0 H 24.9 7.4 54.0
24714.00000 46.6 100.0 Vv 25.3 7.4 54.0
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3.9 Antenna Requirement

3.9.1 Test procedure

An intentional radiator shall be designed to enghe¢ 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 intealtiadiator shall be considered sufficient to ctymp
with the provisions of this section.

The antenna of the Transmitter Module Typ-K permmélgeattached and there are no provisions for
connection to an external antenna. It complies wighrequirement of 815.203.
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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 3.10C&st procedure: 81.1307(b)(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 25 %:

_025x100x1_ o
= axmaxz0r 0005 [mW/em’]
Frequency Maximum Antenna EIRP Power Limit Margin
range, MHz outpg’g::wer, gdaél”il, dBm mwW (::1%3\’7::‘)2, mWiem? mWiemz Verdict
2.400 -
24835 20 0 20 100 0.005 1.0 0.995 Pass

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





