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TEST SUMMARY

3.2.1 VOLTAGE REQUIREMENTS, FCC 15.31(E)
RESULT: PAss

3.2.2 ANTENNA REQUIREMENTS, FCC 15.203, FCC 15.204
RESULT: PAss

5.1.1 CoNDUCTED OUTPUT POWER, FCC 15.247(B)(1)& (3)
RESULT: PAss

5.1.2 CARRIER FREQUENCY SEPARATION, FCC 15.247(A)(1)
RESULT:  Pass

5.1.3 20DB BANDWIDTH & 99% BANDWIDTH, FCC 15.247(A)(1)& (2)

5.1.4 NUMBER OF HOPPING FREQUENCIES, FCC 15.247(A)(1)(11)
RESULT:  Pass

5.1.5 AVERAGE TIME OF OCCUPANCY, FCC 15.247(A)(1)(1)
RESULT:  Pass

5.1.6 CONDUCTED SPURIOUS EMissION, FCC 15.247(D)
RESULT:  PAss

5.1.7 BAND EDGE COMPLIANCE OF RF CONDUCTED EMIsSION, FCC 15.247(D)
RESULT:  PAss

5.1.8 CONDUCTED EMISSIONS, FCC 15.207
RESULT:  Pass

6.1.1 BAND EDGE RADIATED EmMissION, FCC 15.205, FCC 15.209, FCC 15.247(D)
RESULT: Pass

6.1.2 RADIATED SPURIOUS EMISSION OF TRANSMITTER, FCC 15.205, FCC 15.209, FCC

15.247(D)
RESULT: Pass

6.2.1 RADIATED SPURIOUS EMISSION OF RECEIVER, FCC 15.109
RESULT:  Pass
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report.

2. Test Sites

2.1 Test Facilities

QuieTek Technology(Suzhou)Co.,Ltd.

N0.99 Hongye RD.Suzhou Industnal Park Loufeng Hi-Tech Development
Zone.,Suzhou,China

The used test equipment is in accordance with CISPR 16 for measurement of radio
interference.

The Federal Communications Commission has reviewed the technical characteristics of
the radiated and conducted emission facility, and has found these test facilities to be in
compliance with the requirements of section 2.948 of the FCC rules. The description of
the test facility is listed under FCC registration number 800392.

The Industry Canada has reviewed the technical characteristics of the radiated and
conducted emission facility, and has found these test facilities to be in compliance. The
description of the test facility is listed under chambers filing number 4075B.
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Equipment Model Serial no. Cal. due
date
3m modified semi-anechoic chamber SAC N/A 10.12.2014
EMI test receiver ESCI 100280 08.11.2014
broadband antenna BTA-H 040005H 28.07.2014
Spectrum analyzer FSP30 100192 21.07.2014
Spectrum analyzer E4440A MY42510355 | 08.05.2014
Broadband coaxial preamplifier BBV 9718 9718-012 04.07.2014
Double ridged broadband horn BBHA 9120 D | 9120D-433 | 15.05.2014
antenna
2.3 Measurement Uncertainty
Table 2: Emission Measurement Uncertainty
Measurement Type Frequency Uncertainty
Antenna Port Conducted Emission < 1GHz +0.39dB
> 1GHz +0.68dB
Radiated Emission 30MHz - 1GHz +5.34dB
> 1GHz +5.40dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT (Equipment Under Test) is Handheld GPS receiver.

The Applicant declares that the model LT400XY ,Model LT400XY, X is variable, it
indicated A-Z or 0-9, Y is variable, it indicated A-Z, 0-9 or blank.due to sales purpose in
different countries or regions. The internal PCB design are no difference, but only
distinct in colours and model names.The test model name is LT400H.

3.2 System Detalils

Radio standard:

Max output power:
Antenna gain:
Antenna type:
Antenna mounting type:
Antenna cable length:
Frequency range:
Number of channels:
Channel spacing:
Modulation type:

Low test temperature:

Normal test temperature:

High test temperature:
Low test voltage:
Normal test voltage:
High test voltage:

Bluetooth
0.83dBm
-0.24dBi

PCB antenna
Printed

N/A

2402 — 2480MHz
79

1MHz

GFSK; n /4-DQPSK ;8DPSK
-20°C

24°C

55°C

DC 3.6V

DC 3.7V

DC 4.2V
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3.2.1 Voltage Requirements, FCC 15.31(e)
RESULT: PASS

All the tests were performed using steady DC 3.7V. Hence it complies with the power
supply requirements.

3.2.2 Antenna Requirements, FCC 15.203, FCC 15.204
RESULT: PAss

The EUT has an PCB antenna which is not user accessible. Hence it complies with the
requirements.

3.3 Independent Operation Modes
The EUT was tested on a stand-alone basis (only attached to the test jig) and the test
system was configured in a typical fashion (as a customer would normally use it).

The justification and manipulation of cables and equipment in order to simulate a worst-
case behavior of the test setup has been carried out as prescribed in ANSI C63.4:20009.

Bluetooth BDR and EDR mode :

Testing was performed at the lowest operating frequency (2402MHz), at the operating
frequency in the middle of the specified frequency band (2441MHz) and at the highest
operating frequency (2480MHz) with different modulation types.

Bluetooth BDR and EDR mode basic operation in (GFSK; n /4-DQPSK ;8DPSK)

A. EUT transmits (TX mode), with full power, at lowest channel (2402MHz), a
continuous modulated signal streaming with 100% duty cycle.

B. EUT transmits (TX mode), with full power, at middle channel (2441MHz), a
continuous modulated signal streaming with 100% duty cycle.

C. EUT transmits (TX mode), with full power, at highest channel (2480MHz), a
continuous modulated signal streaming with 100% duty cycle.

EUT receives (RX mode), at lowest channel (2402MHZz), continuously.
EUT receives (RX mode), at middle channel (2441MHz), continuously.
EUT receives (RX mode), at highest channel (2480MHz), continuously.

@ mmo

. EUT transmits on pseudo-random sequence on all channels (hopping mode).
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3.4 Noise Suppressing Parts

Refer to schematics and internal photos.
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4. Test Set-up and Operation Modes

4.1 Test Methodology

The test methodology used is based on the requirements of 47 CFR Part 15, Sections
15.31, 15.33, 15.35, 15.205, 15.207, 15.209

The test methods, which have been used, are based on Public Notice DA 00-705 and
ANSI C63.4-2009

4.2 Physical Configuration for Testing

One test sample was available. Both for antennas conducted measurements and for
radiated measurements.

For antennas conducted measurements with 50Q connector and radiated
measurements more details, refer to section: Photographs of the Test Set-Up.

4.3 Test Operation and Test Software

Software used for testing: Test mode in EUT

This software was running on the EUT. It was used to enable the test operation modes
listed in section 3.3 as appropriate.

4.4 Special Accessories and Auxiliary Equipment

N/A

4.5 Countermeasures to achieve EMC Compliance

No additional measures were employed to achieve compliance.
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5. Test Results of Conducted Measurements at
Antenna Port

5.1 Transmitter Parameters

5.1.1 Conducted Output Power, FCC 15.247(b)(1)& (3)

RESULT: PAss
Date of testing: 2014-03-19

Ambient temperature: 22.3°C

Relative humidity: 40.1%

Atmospheric pressure: 101.7hPa

Requirements:

For frequency hopping systems operating in the 2400-2483.5MHz band employing at
least 75 non-overlapping hopping channels, the maximum peak output power shall be
1W (30dBm). For other hopping systems operating in the 2400-2483.5MHz band, the
maximum peak output power shall be 0.125W (21dBm).

Test procedure:
Public Notice DA 00-705 and ANSI C63.4-2009

The maximum peak output power (conducted) was measured at the antenna connector
with a spectrum analyzer. The analyzer resolution bandwidth was set to 3MHz and the
video bandwidth to 10MHz.The final measurement takes into account the loss
generated by all the involved cables.
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Table 3: Conducted Output Power, Mode A

DataRate | RBW ggwgrt Limit
[Mbps] [MHZ] [dBm] [dBm]
1 3 0.25 21
2 3 0.01 21
3 3 0.27 21

Figure 1: Conducted Output Power, Mode A

®

Ref 30 dBm

20 dB

*RBW 3 MHz
* VBW 3 MHz
SWT 2.5 ms

30 Offget

20

3DB

Center 2.402 GHz

500 kHz/

/A TOVRheinland®
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Table 4: Conducted Output Power, Mode B

RBW Output .

Dfll\t/liRate [MHZz] PovSer I(‘j'émt
ps] @Bm) | @Bm]

1 3 0.18 21

2 3 0.10 21

3 3 0.20 21

Figure 2: Conducted Output Power, Mode B

@ RBW 3 MHz Marker 1 [T
VBW 3 MHz 0.20 dBm

Ref 30 dBm Att 20 dB SWT 2.5 ms

30 Offget 16 |ae

20

-—20

Table 5: Conducted Output Power, Mode C

500 kHz/

DE'i,\t/IztRate [T/I?-Y;/] ggw:rt Limit

ps] @Bm] | [@Bm]
1 3 0.80 21
2 3 0.62 21
3 3 0.83 21

Span 5 MHz
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Figure 3: Conducted Output Power, Mode C

® *RBW 3 MHz Marker T1 ]
* VBW 3 MHz 0. dBm

Ref 30 dBm *Att 20 dB SWT 2.5 ms >.480088141 GHz

30 Offget 16 |dB
| [ |
-
A4
e pa———
-1
-2
- —-30
[-—-40
-5
- -6
70
Center 2.48 GHz 500 kHz/ Span 5 MHz

The above results show that the BDR and EDR worst case
data rate of 3Mbps.

output power is found at the
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5.1.2 Carrier Frequency Separation, FCC 15.247(a)(1)

RESULT: PAss
Date of testing: 2014-03-14

Ambient temperature: 22.3°C

Relative humidity: 40.1%

Atmospheric pressure: 101.7hPa

Requirements:

Frequency hopping systems operating in the 2400-2483.5MHz band shall have hopping

channel carrier frequencies separated by a minimum of 25kHz or the 20dB bandwidth of
the hopping channel, whichever is greater. In case of an output power less than 125mW,
the frequency hopping system may have channels separated by a minimum of 25kHz or

two-thirds of the 20dB bandwidth of the hopping channel, whichever is greater.

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

A spectrum analyzer

was connected to the antenna port of the EUT. The analyzer resolution bandwidth was
set to 30kHz and the video bandwidth to 100kHz. The Delta Marker function was used
to determine the separation between the peaks of two adjacent channels.
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Table 6: Carrier Frequency Separation

Channel Channel 20dB Limit
Separation Bandwidth [KHz]

[kHZz] [kHz](8DPSK)
Low 1000 834 556
Middle 1020 840 560
High 1001 840 560

Notes: Limit = 20dB bandwidth * 2/3 since it is greater than 25kHz and the output power is less than
125mWw.

Figure 4: Carrier Frequency Separation, Mode A

®

«RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz

Ref 30 dBm

«Att 30 dB

*SWT 500 ms

30 Offpet

14

dB

| AR AMA
i S| AT RN
o i ~

2.4025 GHz

200 kHz/

Span 2 MHz
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Figure 5: Carrier Frequency Separation, Mode B

®

«RBW 30 kHz
«VBW 100 kHz

ta 2 [T

1]

). 0
Ref 30 dBm *Att 30 dB «SWT 500 ms D00
30 Offfket 14]7 dB
14 d
| 20 2|.a40992boo cu-|IEM
== |,

-0

YA

Y Al AN

--30

--40

--50

--60

=70

Center 2.4415 GHz 200 kHz/

Span 2 MHz

Figure 6: Carrier Frequency Separation, Mode C

®

Ref 30 dBm *Att 30 dB

*RBW 30 kHz
«VBW 100 kHz
* SWT 500 ms

30 Offget 1417 dB

|20

|- 6

=70

Center 2.4795 GHz 200 kHz/

Span 2 MHz

VL
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5.1.3 20dB Bandwidth & 99% Bandwidth, FCC 15.247(a)(1)& (2)

Date of testing: 2014-03-14
Ambient temperature: 22.3°C
Relative humidity: 40.1%
Atmospheric pressure: 101.7hPa

Requirements:

For frequency hopping systems operating in the 2400-2483.5MHz band, no bandwidth
limit is specified. Test data is provided for reference.

Test procedure:
Public Notice DA 00-705 and ANSI C63.4-2009
A spectrum analyzer was connected to the antenna port of the EUT. The spectrum

analyzer resolution bandwidth was set to 30kHz, the video bandwidth to 300kHz and the
span to 1.5MHz.
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Table 7: 20dB &99% Bandwidth

20dB Bandwidth | 99% Bandwidth

Operating Frequency [MHz] [kHz]( 8DPSK) [kHz](8DPSK)

2402 834 846
2441 840 846
2480 840 846

Figure 7: 20dB &99% Bandwidth, Mode A

/ *RBW 30 kHz larker [T
«VBW 300 kHz .38 dBm

Ref 30 dBm *Att 30 dB * SWT 500 ms 2.401988000 GH=z

30 Offfket 14]7 dB nde [Tft

| 20 emp 1| (71 nap [ A ]

2

--30 -

F-40

|50

--60

=70

Center 2.402 GHz 150 kHz/ Span 1.5 MHz
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«RBW 30 kHz Marker

®

Ref 30 dBm

*VBW 30 kHz —-1.45 dBm

«Att 30 dB «SWT 500 ms 2.40199100¢

30 Offget 144{7 dB OBW846[.000000

|-20 —=1

2|.402414p00 GHz|I

150 kHz/

Span 1.5 MHz

Figure 8: 20dB Bandwidth, Mode B

®

Ref 30 dBm

+RBW 30 kHz
«VBW 300 kHz

*Att 30 dB * SWT 500 ms

30 Offfet 14]7

|20

A~

Center 2.441 GHz 150 kHz/ Span 1.5 MHz
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%

Ref 30 dBm

«Att 30 dB

«RBW 30 kHz
*VBW 30 kHz

*SWT 500 ms

30 Offfet 147 dB

|20

== |,

=

“;\f
--20

=g "\&\V\
P ;\v\(
=-40
|-50
L-60
=70
Center 2.441 GH 150 kHz/ Span 1.5 MHz

Figure 9: 20dB Bandwidth, Mode C

%

Ref 30 dBm

«Att 30 dB

«RBW 30 kHz
*VBW 300 kHz

*SWT 500 ms
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|20
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Span 1.5 MHz
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®

Ref 30 dBm

*RBW 30 kHz
«VBW 30 kHz
*Att 30 dB * SWT 500 ms

™

larker

30 Offpet 14]7 dB

L 20
568
== |,
414 )0 GHz vl
1
i Vﬂ\xfz
N [f" \[\;\’w‘

| 20 - f\f

[

Center 2.48 GHz

150 kHz/

Span 1.5 MHz
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5.1.4 Number of Hopping Frequencies, FCC 15.247(a)(1)(iii)

RESULT: PAss
Date of testing: 2014-03-14

Ambient temperature: 22.3°C

Relative humidity: 40.1%

Atmospheric pressure: 101.7hPa

Requirements:

Frequency hopping systems operating in the 2400-2483.5MHz band shall use at least
15 channels.

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

A spectrum analyzer was connected to the antenna port of the EUT. The analyzer
resolution bandwidth was set to 300kHz and video bandwidth was set to 1MHz. The
spectrum was broken in three plots to show all the hopping frequencies.
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Table 8: Number of Hopping Frequencies

Number of
Hopping Limit
Frequencies
79 15

BDR AND EDR

Figure 10: Hopping Frequencies BDR and EDR, Mode G

30 dB
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«VBW 100 kHz

7 dB
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5.1.5 Average Time of Occupancy, FCC 15.247(a)(1)(iii)

RESULT: PAss
Date of testing: 2014-03-14

Ambient temperature: 22.3°C

Relative humidity: 40.1%

Atmospheric pressure: 101.7hPa

Requirements:

For frequency hopping systems operating in the 2400-2483.5MHz band, the average
time of occupancy on any channel shall not be greater than 0.4s within a period of 0.4s
multiplied by the number of hopping channels employed.

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

A spectrum analyzer was connected to the antenna port of the EUT. The analyzer
resolution bandwidth and video bandwidth were set to 1MHz. The average time of
occupancy was obtained by measuring first the dwell time of a single packet with the
Delta Marker function using a zero span centered on a hopping channel and by
counting then the number of hops per channel in a 31.6s period (0.4s times the number
of hopping channels).
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Table 9: Average Time of Occupancy

Number of .
Packet Hops per Average Time o
Channel Packet Type Duration [ms] Channel in a of Oc[(r:nusqancy Limit [ms]
31.6s Period
Mid 1M-DH1 0.49 106.81 52.34 400
Mid 1M-DH3 1.76 106.81 187.99 400
Mid 1M-DH5 3.02 106.81 322.57 400

Notes: Average time of occupancy = Packet duration * Number of hops per channel in a 31.6s period

Figure 11: Dwell Time, Mode (Hopping), 1M-DH1, Mode B
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Figure 12: Dwell Time, Mode (Hopping), 1M-DH3, Mode B
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Figure 13: Dwell Time, Mode (Hopping), 1M-DH5, Mode B
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5.1.6 Conducted Spurious Emission, FCC 15.247(d)

RESULT: PAss
Date of testing: 2014-03-19

Ambient temperature: 22.3°C

Relative humidity: 40.1%

Atmospheric pressure: 101.7hPa

Requirements:

In any 100kHz bandwidth outside the frequency band, the RF power shall be at least
20dB below that of the maximum in-band 100kHz emission.

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

A spectrum analyzer was connected to the antenna port of the EUT. The analyzer
resolution bandwidth was set to 100kHz. For each channel investigated, the in-band
and out-of-band emission measurements were performed. The out-of-band emissions
were measured from 30MHz to 25GHz (10" harmonics).

The final measurement takes into account the loss generated by all the involved cables.
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Table 10: Conducted Spurious Emission, Mode A

Frequency Reading Limit Over Limit
[MHZ] [dBm] [dBm] [dB]
154 -39.25 -27.17 -12.08
24436 -47.32 -27.17 -20.15
2404 -7.17 N/A N/A

Notes: Limit = Reading of fundamental — 20dB

Figure 14: Conducted Spurious Emission, 30MHz — 3GHz, Mode A
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Figure 15: Conducted Spurious Emission, 3 - 25GHz, Mode A
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Table 11: Conducted Spurious Emission, Mode B

Frequency Reading Limit Over Limit
[MHZz] [dBm] [dBm] [dB]
1995 -38.81 -19.65 -19.16
24471 -46.86 -19.65 -27.21
2442 0.35 NA N/A

Notes: Limit = Reading of fundamental — 20dB
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Figure 16: Conducted Spurious Emission, 30MHz — 3GHz, Mode B

® “RBW 100 kHz Marker 2 y
* VBW 100 kHz -38.81 dBi

Ref 20 dBm *Att 20 dB SWT 300 ms .99 35322 GHz

20 Offget 16 |dae Mark 1 [T

. 2.442309365 cuz|EN

LVL

[};F’mh £ l L I £ el A ok K, o 4 Ak

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Figure 17: Conducted Spurious Emission, 3 - 25GHz, Mode B
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Table 12: Conducted Spurious Emission, Mode C

Frequency Reading Limit Over Limit
[MHZ] [dBm] [dBm] [dB]
2034 -32.78 -19.72 -13.06
21862 -47.86 -19.72 -28.14
2481 0.28 N/A N/A

Notes: Limit = Reading of fundamental — 20dB

Figure 18: Conducted Spurious Emission, 30MHz — 3GHz, Mode C
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Figure 19: Conducted Spurious Emission, 3 - 25GHz, Mode C
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5.1.7 Band Edge Compliance of RF Conducted Emission, FCC

15.247(d)
RESULT: PAss
Date of testing: 2014-3-14
Ambient temperature: 20°C
Relative humidity: 39.6%
Atmospheric pressure: 101.5hPa

Requirements:

In any 100kHz bandwidth outside the frequency band, the RF power shall be at least
20dB below that of the maximum in-band 100kHz emission.

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

A spectrum analyzer was connected to the antenna port of the EUT. The analyzer
resolution bandwidth was set to 300kHz and video bandwidth was set to 300kHz. Allow
the trace to stabilize. Set the marker on the emission at the band edge, or on the
highest modulation product outside of the band, if this level is greater than that at the
band edge. Enable the marker-delta function, and then use the marker-to-peak function
to move the marker to the peak of the in-band emission.

The final measurement takes into account the loss generated by all the involved cables.
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Figure 20: Lower Band Edge Conducted Mode A

%

Ref 20 dBm

* RBW 300 kHz Mark 2 [T1 ]
* VBW 300 kHz -31.75 dBm
SWT 2.5 ms 2.400000000 GHz

20 Offget 16 [aB

M"[r AN

Start 2.375 GHz

3 MHz/ Stop 2.405 GHz

Figure 21: Upper Band Edge Conducted Mode C
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5.1.8 Conducted emissions, FCC 15.207

RESULT: PAss
Date of testing: 2014-3-8

Input Voltage: AC 120V, 60Hz

Earthing: Not Connected

Ambient temperature: 20°C

Relative humidity: 39.6%

Atmospheric pressure: 101.5hPa

Requirements:

For equipment that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency
or frequencies within the band 150kHz to 30MHz shall not exceed limits in FCC Part
15.207.

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

The EUT was placed 0.4 meter from the conducting wall of the shielding room, and it
was kept at least 80 centimeters from any other grounded conducting surface. Connect
EUT to the power mains through a line impedance stabilization network (LISN). All the
support units are connecting the other LISN. The LISN provides 50 ohm coupling
impedance for the measuring instrument. The FCC states that a 50 ohm, 50 microhenry
LISN should be used. Both sides of AC line were checked for maximum conducted
interference. The frequency range from 150kHz to 30 MHz was searched. Set the test
receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
Mode.
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Table 13: Conducted Emission

: Meas. , .| Limit
Y Gemrvy Tme ST une S S a8 commen
0.351488 50.5 150.000 9.000 N 9.7 8.3 58.8 PASS
0.452231 45.9 150.000 9.000 N 9.7 | 109 K 56.8 PASS
0.474619 45.3 150.000 9.000 N 96 | 111 H 56.4 PASS
0.515662 45.9 150.000 9.000 N 9.7 | 101 | 56.0 PASS
0.571631 52.4 150.000 9.000 N 9.7 3.6 56.0 PASS
0.631331 49.6 150.000 9.000 N 9.7 6.4 56.0 PASS
0.351488 49.3 150.000 9.000 L 9.7 9.5 58.8 PASS
0.500738 52.5 150.000 9.000 L 9.7 3.5 56.0 PASS
0.549244 46.0 150.000 9.000 L 9.7 | 10.0 | 56.0 PASS
0.567900 47.8 150.000 9.000 L 9.7 8.2 56.0 PASS
0.702225 44.9 150.000 9.000 L 9.7 | 111 | 56.0 PASS
2.385019 45.3 150.000 9.000 L 9.8 | 10.7 | 56.0 PASS
Meas. . : Limit
Y ety Tme PR e (a5 B @Bl commen
0.198506 40.1 150.000 9.000 N 96 | 134 53.5 PASS
0.351488 41.1 150.000 9.000 N 9.7 7.6 48.7 PASS
0.452231 37.0 150.000 9.000 N 9.7 9.8 46.8 PASS
0.474619 37.1 150.000 9.000 N 9.6 9.3 46.4 PASS
0.571631 44.5 150.000 9.000 N 9.7 15 46.0 PASS
0.631331 40.2 150.000 9.000 N 9.7 5.8 46.0 PASS
0.247012 40.9 150.000 9.000 L 9.6 | 10.7 51.6 PASS
0.500738 45.6 150.000 9.000 L 9.7 0.4 46.0 PASS
0.567900 43.4 150.000 9.000 L 9.7 2.6 46.0 PASS
0.627600 44.5 150.000 9.000 L 9.7 15 46.0 PASS
1.556681 42.6 150.000 9.000 L 9.8 3.4 46.0 PASS
2.385019 41.0 150.000 9.000 L 9.8 5.0 46.0 PASS
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6. Test Results of Radiated Measurements

6.1 Transmitter Parameters

6.1.1 Band Edge Radiated Emission, FCC 15.205, FCC 15.209, FCC

15.247(d)
RESULT: Pass
Date of testing: 2014-1-13
Ambient temperature: 22.3°C
Relative humidity: 40.1%
Atmospheric pressure: 101.7hPa
Measurement distance: 3m
Kind of test site: Semi Anechoic Chamber

Requirements:

Radiated emissions which fall in the restricted bands, as defined in FCC 15.205(a) and
RSS-210 2.7 (Table 1), must comply with the radiated emission limits specified in FCC
15.209(a) and RSS-210 2.7 (Table 2 and 3).

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

The EUT was placed on a nonconductive turntable 0.8m above the ground plane.
Measurements were made at 3m distance. The EUT was rotated 360° and the antenna
was raised and lowered from 1 to 4m in order to determine the emission’s maximum
level.

Measurements were taken using both horizontal and vertical antenna polarization. The
rotation through the three orthogonal axes is normally not needed for equipment that is
not hand-held or body-worn. The EUT was pretested in floor-standing condition and in
the table position and the worst case condition was table position which was used for
the final measurements.

Measurements were performed using a spectrum analyzer with a suitable span to
encompass the peak of the fundamental and using the following settings: Peak: RBW &
VBW = 1MHz, Average: RBW = 1MHz, VBW = 10Hz.

The highest emission amplitudes relative to the appropriate limit were measured and
recorded in this report.
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Table 14: Band Edge Radiated Emission
No Mark Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2) (dBuV/m) (dBuVv) (dB)  |(dBuV/m)| (dB)
1|Horizontal 2390 61.435 25.993| -12.565 74|35.442| PK
2|Horizontal | 2399.898 62.224 26.702| -11.776 74|35.522| PK
3|Horizontal | 2402.214 81.123 45.581 N/A N/A|35.542| PK
No Mark Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2z) (dBuV/m) (dBuV) (dB)  |(dBuV/m)| (dB)
1 |Horizontal 2390 45.567 10.125 -8.433 54|35.442| AV
2 |Horizontal | 2399.898 45.543 10.021 -8.457 54|35.522| AV
3 |Horizontal 2401.885 76.546 41.007 N/A N/A|35.539] AV
No| Mark |Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2z) (dBuV/m) (dBuV) (dB)  |[(dBuV/m)| (dB)
1|Vertical 2390 63.456 28.674| -10.544 74134.782| PK
2|Vertical| 2399.898 62.567 27.744| -11.433 74134.823| PK
3|Vertical| 2402.026 80.585 45.753 N/A N/A[34.832| PK
No| Mark |Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2z) (dBuV/m) (dBuV) (dB)  |[(dBuV/m)| (dB)
1|Vertical 2390 48.345 13.563 -5.655 54|34.782| AV
2|Vertical| 2399.898 45.563 10.74 -8.437 54|34.823| AV
3|Vertical| 2401.744 75.541 40.71 N/A N/A|34.831| AV
No Mark Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2) (dBuV/m) (dBuVv) (dB)  |(dBuV/m)| (dB)
1 |Horizontal 2479.848 85.548 49.362 N/A N/A[36.186] PK
2 |Horizontal 2483.5 64.378 28.161 -9.622 74|136.217| PK
3 |Horizontal 2484.9 64.571 28.343 -9.429 74|36.228| PK
No Mark Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2) (dBuV/m) (dBuVv) (dB)  |(dBuV/m)| (dB)
1 |Horizontal | 2479.881 75.647 39.459 N/A N/A  |36.188| AV
2 | Horizontal | 2483.5 47.569 11.352 -6.431 54 36.217| AV
3 | Horizontal | 2484.9 47.654 11.426 -6.346 54 36.228| AV
No| Mark |Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2z) (dBuV/m) (dBuV) (dB)  |(dBuVv/m)| (dB)
1 [Vertical| 2479.782 84.436 49.269 N/A N/A  |35.167| PK
2 |Vertical| 2483.5 62.435 27.252 -11.565 74 35.183| PK
3 |Vertical| 2484.9 62.453 27.264 -11.547 74 35.189| PK
No| Mark |Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MHz) (dBuV/m) (dBuV) (dB)  |(dBuV/m)| (dB)
1 |Vertical| 2479.914 77.345 42.177 N/A N/A  |35.168| AV
2 |Vertical| 2483.5 48.431 13.248 -5.569 54 35.183| AV
3 |Vertical| 2484.9 46.345 11.156 -7.655 54 35.189| AV

Notes: All correction factors (antenna, cable, pre-amplifier) are included in the measurement values.
Average limit in dBuV/m is calculated as follows: Average limit = 20 x log(500uV/m).
Peak limit in dBuV/m is calculated as follows: Peak limit = Average limit + 20dB.
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15069613 001

Figure 22: Band Edge Radiated Emission, Spectral Diagram, Mode A
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Figure 23: Band Edge Radiated Emission, Spectral Diagram, Mode C
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6.1.2 Radiated Spurious Emission of Transmitter, FCC 15.205, FCC
15.209, FCC 15.247(d)

RESULT: PAss
Date of testing: 2014-01-13

Ambient temperature: 22.3°C

Relative humidity: 40.1%

Atmospheric pressure: 101.7hPa

Frequency range: 30MHz — 25GHz

Measurement distance: 3m

Kind of test site: Semi Anechoic Chamber

Requirements:

Radiated emissions which fall in the restricted bands, as defined in FCC 15.205(a) must
comply with the radiated emission limits specified in FCC 15.209(a).

Test procedure:
ANSI C63.4-2009 and Public Notice DA 00-705.

The EUT was placed on a nonconductive turntable 0.8m above the ground plane.
Before final measurements of radiated emissions were performed, the EUT was
scanned to determine its emission spectrum profile. The EUT was pretested in floor-
standing condition and in the table position and the worst case condition was table
position which was used for the final measurements. The rotation through the three
orthogonal axes is normally not needed for equipment that is not hand-held or body-
worn.

The spectrum was examined from 30MHz to the 10th harmonic of the highest
fundamental transmitter frequency (25GHz). Final radiated emission measurements
were made at 3m distance.

At each frequency where a spurious emission was found, the EUT was rotated 360° and
the antenna was raised and lowered from 1 to 4m in order to determine the emission’s
maximum level. Measurements were taken using both horizontal and vertical antenna
polarizations.

For frequencies between 30MHz and 1GHz, the spectrum analyzer’s 6 dB bandwidth
was set to 120 kHz, and the analyzer was operated in the CISPR quasi-peak detection
mode. For emissions above 1GHz, measurements were performed using the following
settings: Peak: RBW & VBW = 1MHz, Average: RBW = 1MHz, VBW = 10Hz.

The highest emission amplitudes relative to the appropriate limit were recorded in this
report. Emissions other than those mentioned are small or not detectable.
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Table 15: Radiated Emission, Average and Peak Data, 1 — 25GHz, Horizontal and

Vertical Antenna Orientations, Mode A

No| Mark

Frequency
(MH2z)

Measure Level
(dBuV/m)

Reading Level
(dBuVv)

Over Limit
(dB)

Limit
(dBuV/m)

Factor
(dB)

Type

=Y

Horizontal

7618.8

42.92

10.93

-31.08

74

31.99

PK

N

Vertical

7818.4

44.73

12.4

-29.27

74

32.33

PK

Note:

Table 16: Radiated Emission, Average and Peak Data, 1 — 25GHz, Horizontal and

Vertical Antenna Orientations, Mode B

All correction factors (antenna, cable, pre-amplifier) are included in the measurement values.

No| Mark [|Frequency|Measure Level|Reading Level|Over Limit| Limit |Factor|Type
(MH2) (dBuV/m) (dBuV) (dB)  |(dBuV/m)| (dB)

1|Horizontal 7618.4 42.47 10.48 -31.53 741 31.99] PK

2| Vertical 7818.1 42.46 10.14 -31.54 74| 32.32] PK

Table 17:Radiated Emission, Average and Peak Data, 1 — 25GHz, Horizontal and

Vertical Antenna Orientations, Mode C

No| Mark |Frequency|Measure Level|Reading Level|Over Limit| Limit [Factor{Type
(MHz) (dBuV/m) (dBuV) (dB)  |(dBuV/m)| (dB)

1|Horizontal 7618.5 42.56 10.57 -31.44 74131.99| PK

2| Vertical 7818.2 42.97 10.63 -31.03 74132.34| PK

Note: All correction factors (antenna, cable, pre-amplifier) are included in the

measurement values. Above 18 GHz emission far below limit
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6.2 Receiver Parameters

6.2.1 Radiated Spurious Emission of Receiver, FCC 15.109

RESULT: PAss
Date of testing: 2014-01-13

Ambient temperature: 22.3°C

Relative humidity: 40.1%

Atmospheric pressure: 101.7hPa

Frequency range: 30MHz - 12.5GHz

Measurement distance: 3m

Kind of test site: Semi Anechoic Chamber

Requirements:

The emissions from the unintentional radiator shall not exceed the field strength
specified in 15.109(a).

Test procedure:
ANSI C63.4-20009.

The EUT was placed on a nonconductive turntable 0.8m above the ground plane.
Before final measurements of radiated emissions were performed, the EUT was
scanned to determine its emission spectrum profile. The EUT was pretested in floor-
standing condition and in the table position and the worst case condition was table
position which was used for the final measurements. The rotation through the three
orthogonal axes is normally not needed for equipment that is not hand-held or body-
worn.The spectrum was examined from 30MHz to the 5th harmonic of the highest
fundamental operation frequency (12.5GHz). Final radiated emission measurements
were made at 3m distance.

Measurements were taken using both horizontal and vertical antenna polarizations.

For frequencies between 30MHz and 1GHz, the spectrum analyzer’s 6 dB bandwidth
was set to 120 kHz, and the analyzer was operated in the CISPR quasi-peak detection
mode. For emissions above 1GHz, measurements were performed using the following
settings: Peak: RBW & VBW = 1MHz, Average: RBW = 1MHz, VBW = 10Hz.The
highest emission amplitudes relative to the appropriate limit were recorded in this report.
No spurious emission was found in the range 30MHz — 12500MHz. emission in mode D,
E, F. All signals found in the pre-testing were more than 20 dB below the limit .
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7.Photographs of the Test Setup

Photograph 1: Set-up for Conducted RF test at Antenna Port




Produkte

oo /A TUVRheinland®

Prifbericht - Nr.: 15069613 001 Seite 49 von 51

Test Report No.: Page 49 of 51

Photograph 2: Set-up for Radiated Emission, 30MHz-1000MHz

Photograph 3: Set-up for Radiated Spurious Emission, Above 1GHz
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