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Test Report N°15051101.TR06

1. Standards, reference documents and applicable test methods

1.

FCC 47 CFR part 15 - Subpart C — §15.247 Operation within the bands 902-928 MHz, 2400-
2483.5 MHz, and 5725-5850 MHz.

FCC 47 CFR part 15 - Subpart C — §15.209 Radiated emission limits; general requirements.
Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum Systems - DA 00-
705 Released March 30, 2000

RSS-247 Issue 1 - Licence-exempt Radio Apparatus (All Frequency Bands): Category |
Equipment.

RSS-Gen Issue 4 - General Requirements for Compliance of Radio Apparatus.

ANSI C63.10-2009 American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices.

2. General conditions, competences and guarantees

v

v

NN

Intel Mobile Communications Wireless RF Lab (Intel WRF Lab) is a testing laboratory accredited
by the American Association for Laboratory Accreditation (A2LA).

Intel Mobile Communications Wireless RF Lab (Intel WRF Lab) is an Accredited Test Firm listed
by the FCC, with Designation Number FRO011.

Intel Mobile Communications Wireless RF Lab (Intel WRF Lab) is a Registered Test Site listed
by IC, with IC Assigned Code 1000Y.

Intel WRF Lab only provides testing services and is committed to providing reliable, unbiased
test results and interpretations.

Intel WRF Lab is liable to the client for the maintenance of the confidentiality of all information
related to the item under test and the results of the test.

Intel WRF Lab has developed calibration and proficiency programs for its measurement
equipment to ensure correlated and reliable results to its customers.

This report is only referred to the item that has undergone the test.

This report does not imply an approval of the product by the Certification Bodies or competent
Authorities.

Complete or partial reproduction of the report cannot be made without written permission of Intel
WRF Lab.

3. Environmental Conditions

v

At the site where the measurements were performed the following limits were not exceeded
during the tests:

Temperature 22°C £ 2°C

Humidity 5296 + 5%
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Test Report N°15051101.TR06 Rev. 00

4. Test samples

Sample Control # Description Model Serial # DEVE .Of Note
receptlon
WiFi/BT High WF MAC:
15051101.523 End Module 8260NGW H | 5, ocalio ).y | 2015-06-12
15051101.519 | Extenderboard | PCB00495 | “°oS249500% | 20150520 | Used for
#01 0N 19,5V CN-06C3W 2- conducted
15051101.S18 | AC/DC Adapter ' 72438-4C8-44DD- | 2015-05-20 tests
4.62A A1
15051101.S17 Laptop DELL E5440 7CSYN32 2015-05-20
WiFi/BT High WF MAC:
15051101.S32 End Module 8260NGW H 34138360302 | 2015-05-11

Switching power
15051101.S05 | supply SINPRO SPU60-102 07990495-1249 2015-06-12
5V 6A

ASS0495-001,

15051101.S06 | Extender board PCB00495 020414010 20150512 | ysed for
#02  115051101.507 USB Cable E154336 NA 2015-05-12 rat‘l':ttsed
15051101.S08 PCI Cable Bltiécabled NA 2015-05-12
meter
15051101.S09 Laptop Dell E5440 9FSYN32 2015-05-12
CN-OJCF3V-
15051101.510 | AC/DC Adapter | OW 195V | 4ge661-515-0PIC- | 2015-05-12
4.62A e

NA: Not Applicable

5. EUT features

These are the detailed bands and modes supported by the Equipment Under Test:

802.11b/g/n 2.4GHz (2400.0 — 2483.5 MHz)

802.11a/n/ac 5.3GHz (5250.0 — 5350.0 MHz)
5.6GHz (5470.0 — 5725.0 MHz)
5.8GHz (5725.0 — 5850.0 MHz)

BDR/EDR 2.1 2.4GHz (2400.0 — 2483.5 MHz)
BLE 4.0

6. Remarks and comments
N/A
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Test Report N°15051101.TR06 Rev. 00
7. Test Verdicts summary
7.1. BT Enhanced Data Rate
FCC part RSS part Test name Verdict
15.247 (a) (1) RSS-247 Clause 20dB Bandwidth and Carrier frequency p
5.1 (1) and (2) separation
15.247 (a) (1) (i) 5R?5(4§47 Clause Number of hopping channels P
15.247 (a) (1) (i) 5R?5(4§47 Clause Time of Occupancy (Dwell Time) P
15.247 (b) (1) RSS-247 Clause Maximum Peak Output Power and antenna P
5.4 (2) gain
15.247 (d) 525'247 Clause Out-of-band Emissions (conducted) P
15.247 (d) RSS-247 Clause - .
15.209 55 Out-of-band Emissions (radiated) P
P: Pass
F: Fail
NM: Not Measured
NA: Not Applicable
8. Document Revision History
Revision # Date Modified by | Details
Rev. 00 2015-08-19 O.Fargant | First Issue
FO-014: Test Report 5of 64



Test Report N°15051101.TRO6 Rev. 00

Annex A. Test & System Description

A.l Measurement system
Measurements were performed using the following setups.

The DUT was installed in a test fixture and this test fixture is connected to a laptop computer and
AC/DC power adapter. The laptop computer was used to configure the EUT to continuously transmit at
a specified output power using all different modes and modulation schemes.

Conducted Setup

AC/DC
Power Spectrum analyzer

Adapter

e
|
= 10dBATT -
Laptop
Radiated Setup < 1GHz
—
Rack with
fitbers, swibches
Spectrum i nalyiar and law paiie im
m | -
E—— _
[ . 1t dm i
‘ BOiom
L E s . .

Turn table
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Radiated Setup > 1GHz

lwodm

& QW' ,

Turn table
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Test Report N°15051101.TR06 Rev. 00
A.2 Test Equipment List
Conducted Setup
. . Cal. Due
ID# Device Type/Model Serial Number | Manufacturer | Cal. Date Date
0033 Spectrum analyzer FSV40 101072 Rohde & 2014-01-30 2016-01-30
Schwarz
Radiated Setup
. . Cal. Due
ID# Device Type/Model Serial Number | Manufacturer | Cal. Date Date
0133 Spectrum analyzer FSV40 101358 Rohde & 2014-05-09 2016-05-09
Schwarz
Log antenna .
0137 30 MHz — 1 GHz 3142E 00156946 ETS Lindgren 2014-03-05 2016-03-05
Hors antenna .
0138 1 GHz - 6.4 GHz 3117 00152266 ETS Lindgren 2014-03-04 2016-03-04
Horn Antenna .
0141 6.4 GHz — 18 GHz 3117-PA 00157736 ETS Lindgren 2014-06-03 2016-06-03
Horn Antenna .
0248 1 GHz — 18 GHz 3117-PA 00167062 ETS Lindgren 2014-08-13 2016-08-13
Horn Antenna .
0139 18GHz — 26GHz 114514 00167100 ETS Lindgren 2014-04-25 2016-04-25
Horn Antenna .
0140 26GHz — 40GHz 120722 00169638 ETS Lindgren 2014-08-14 2016-08-14
0135 Anechoic chamber FACT 3 RFD_FA_100 ETS Lindgren 2014-05-06 2016-05-06
Measurement 1300.7027.00 Rohde &
0329 Software EMC32 (100401) Schwarz NIA N/A
0133 Spectrum analyzer FSV40 101358 Rohde & 2014-05-09 2016-05-09
Schwarz
A.3 Measurement Uncertainty Evaluation
The system uncertainty evaluation is shown in the below table:
Measurement type Uncertainty [ +dB]
Conducted Power (power meter) +1.0
Conducted spurious emission +29
Radiated test < 1GHz +3.8
Radiated test 1GHz -26 GHz +4.7
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Annex B. Test Results

B.1 20dB Bandwidth and Carrier frequency separation

Test limits:

FCC part RSS part Limits

Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB
bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-
2483.5 MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth
of the hopping channel, whichever is greater, provided the
systems operate with an output power no greater than 125 mW.

RSS-247
15.247 (a) (1) Clause 5.1
(1) and (2)

Test procedure:

The setup below was used to measure the 20dB Bandwidth and Carrier frequency separation. The
antenna terminal of the EUT is connected to the spectrum through an attenuator, and the spectrum
analyzer reading is compensated to include the RF path loss.

Specirum anakyzer

a
10d8 ATT
Results tables:
Mode Channel Frequency 20dB BW Freq. Separation
Number [MHZ] [MHZ] [kHZ]

EDR 0 2402 1.463
T/4-DQPSK 39 2441 1.489 1000.00

78 2480 1.489

EDR 0 2402 1.433
8-DPSK 39 2441 1.437 1000.00

78 2480 1.441
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Results screenshot:

Rev. 00
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Rev. 00
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B.2 Number of hopping channels

Test limits:
FCC part RSS part Limits
15.247 RSS-247 Frequency hopping systems in the 2400-2483.5 MHz band shall
Clause 5.1
(a) (1) (iii) 4) use at least 15 channels.

Test procedure:

The setup below was used to measure the number of hopping channels. The antenna terminal of the
EUT is connected to the spectrum through an attenuator, and the spectrum analyzer reading is

compensated to include the RF path loss.

Results tables:

Specirum analyer

10d8 ATT -

Mode Number of hopping
channels
EDR
T/4-DQPSK 9
EDR
8-DPSK &

Rev. 00
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Results screenshot:

Rev. 00
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B.3 Time of Occupancy (Dwell Time)

Test limits:
FCC part RSS part Limits
15.247 RSS-247 The average time of occupancy (Dwell Time) on any channel shall
@ ('1) (i Clause not be greater than 0.4 seconds within a period of 0.4 seconds
5.1 (4) multiplied by the number of hopping channels employed.

Test procedure:

The setup below was used to measure the dwell time. The antenna terminal of the EUT is connected
to the spectrum through an attenuator, and the spectrum analyzer reading is compensated to include
the RF path loss.

ACDC
Power
Adapter

Spectrum anabyzer

1008 ATT

In the worst case, the system makes 1600 hops per second with 79 channels, providing a 1 timeslot
length of 625us.

A DH1 packet, with independence of the modulation, needs 1 time slot for transmitting and 1 time slot
for receiving. Then, the system makes in the worst case 1600/2 = 800 hops per second with 79
channels. So each channel appears 800/79 = 10.13 times per second and, for a period of 0.4 x 79 =
31.6 seconds, each channel appears 10.13 x 31.6 = 320.11 times.

A DHS3 packet, with independence of the modulation, needs 3 time slots for transmitting and 1 time slot
for receiving. Then, the system makes in the worst case 1600/4 = 400 hops per second with 79
channels. So each channel appears 400/79 = 5.1 times per second and, for a period of 0.4 x 79 = 31.6
seconds, each channel appears 5.1 x 31.6 = 161.16 times.

A DH5 packet, with independence of the modulation, needs 5 time slots for transmitting and 1 time slot
for receiving. Then, the system makes in the worst case 1600/6 = 266.67 hops per second with 79
channels. So each channel appears 166.67/79 = 3.37 times per second and, for a period of 0.4 x 79 =
31.6 seconds, each channel appears 3.37 x 31.6 = 106.49 times.

Thus, the total time of occupancy is obtained by multiplying the calculated maximum number of
appearances per packet type and the measured Tx-time, as shown in the results screenshots.
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Results tables:

Rev. 00

Times of . .

Mode Packet Type appearance Tx-time [ms] Dwell Time [ms]
EDR 2-DH1 320.11 0.389 124.52
T1/4-DOPSK 2-DH3 161.16 1.635 263.50
2-DH5 106.49 2.887 307.44
EDR 3-DH1 320.11 0.390 124.84
8-DPSK 3-DH3 161.16 1.636 263.66
3-DH5 106.49 2.887 307.44
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EDR — 8-DPSK
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B.4 Maximum Peak Output Power and antenna gain

Test limits:

FCC part RSS part Limits

(b) The maximum peak conducted output power of the intentional
radiator shall not exceed the following:

(1) For frequency hopping systems operating in the 2400-
15.247 RSS-247 2483:5 MHz band employing at least 7'5 non-overlapping
(b) (1) Clause 5.4 hopping channels, and all frequency hopping systems in the
(2) 5725-5850 MHz band: 1 watt.

(...)

(4) The conducted output power limit specified in paragraph (b)
of this section is based on the use of antennas with directional
gains that do not exceed 6 dBi.

Test procedure:

The setup below was used to measure the maximum peak output power. The antenna terminal of the
EUT is connected to the spectrum through an attenuator, and the spectrum analyzer reading is
compensated to include the RF path loss.

Adagiter :
a
A0d8 ATT
The declared maximum antenna gain is 3.24dBi.
Results tables:
Frequency Peak Power
Mode Channel Number [MHzZ] [dBm]
0 2402 11.48
EDR
39 2441 10.72
T/4-DQPSK 78 2480 10.22
0 2402 11.11
S-EEEK 39 2441 10.82
78 2480 10.31
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Results Screenshot:

Rev. 00
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Peak Power - CH78
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EDR — 8-DPSK
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Peak Power - CH78
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B.5 Out-of-band emissions (conducted)

Test limits:

FCC part RSS part Limits

In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the
15.247 (d) RSS-247 intentional radiator shall be at least 20 dB below that in the 100

' Clause 5.5 | kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits.

Test procedure:

The setup below was used to measure the maximum peak output power. The antenna terminal of the
EUT is connected to the spectrum through an attenuator, and the spectrum analyzer reading is
compensated to include the RF path loss.

Specirum anakyzer

Adapter

1008 ATT

All values reported are converted in dBm, the table below shows the limits of the radiated emission
(FCC part 15.209(a)) converted from dBuV/m to dBm.

FCC part 15.209 (a) Converted values
Distance Field strength Field strength Power
(m) (microvolts/meter) (dB microvolts/meter) (dBm)
3 500 53.98 -41.2
3 200 46.02 -49.2
3 150 43.52 -51.7
3 100 40.00 -55.2
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Band Edge results Screenshot:

Rev. 00
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BE Low Freq Section - Hopping
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EDR — 8-DPSK
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BE Low Freq Section - Hopping
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Conducted Spurious results Screenshot:

Rev. 00

EDR — 1r/4-DQPSK

Cond Spur — CHO (30MHz — 9GHz)

Date: 22.JUN 2015 17:37 55

o=
®]
Ref Level 15.00 d&ém Mode suto Sweep
@1 Max
071 $2.00 d8)
10Dl M 15749500 GHz
0 dBm ML) 2,35 dim
2.4018920 GH2
=10BT=—ny 1650 dam— —— — — F —— e =——
-20 cBm
-3D dBm
. Ropnpsak SR
50 cBm
60 cBm:
70 cBmy
80 dBm
Start 30.0 MHz 90000 pts Stop 9.0 GHz
Spurious Emissions
Rangelow | Rengeup | REBW | Froguency | __vowerabs |  auimit |
20000 MHz 3.000 GHz 100.000 kHz 2 40153 GHz 8,91 dBm -200.00 db
3.000 GH2 | 6 000 GHz2 | 100.000 kHz | 5.83385 GHz <35.17 dBm | ~200.00 9B
6.000 GHz 9.000 GH2 100.000 kHz 6 97685 GHz ~33.668 dBm ~200.00 96 |
Marker
| Yype | Ret | Tre | X-value | ¥ -value | Function | Function Result |!
| M1 |1 2,4018%2 Gh2 8.35 dien | |
| 02 M1 1 4. 574959 GHz ~42,03 dB
L JL - '

Cond Spur — CHO (9GHz — 18GHz)

Spectrum # ,‘u‘-:-'l
L
Ref Level 15.00 dém Mode suto Sweep
@1 Max
M) 96,52 dBm
L
1008 16.7383500 GH7
0 dim
A00B0=3ry .11 650 dam - — 1 =  —
<20 cBm
-30 o&m

T

Oate: 22.JUN 2015 17:39 30

-50 oBm

60 cBm

70 B

-80 cBm

$tart 9.0 GHz 90000 p1s Stop 18.0 GHz
‘Spurious Emissions |
|__Rengelow | RengeUp | REW | Frequency | Powerabs | ALimit |
; 3.000 GHz | 12.000 GHz | 100000 kHz | 11.27205 GHe -37.76 dbm | -200.00 4B,
| 12.000 GHZ | 15.000 GHz | 100.000 kHz | 14.99325 Ghe :37.02 dBm -200.00 dB
| 15.000 GHz 18.000 GHz 100.000 kHz 16 73835 GHz -36,52 dém -200.00 98 |
Marker
| Type | Ref | Tre | X-value | Yevalue | Function | Function Result |
i Mmi 1 16.73835 GHz ~36.52 dim

N

L JL - '

FO-014: Test Report

32 of 64



Test Report N°15051101.TRO6

Rev. 00

Cond Spur — CHO (18GHz — 25GHz)
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Cond Spur — CH39 (30MHz — 9GHz)
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Rangelow |  Rengeup | REBW | Froguency |  poweraAbs | ALimit |
30 000 MHz 3000 GHz 100.000 kHz 244100 GHz E.26 dBm -200.00 48
3.000 GM2 | 6000 GHz | 100.000 kHz | 5.B0875 GHz | 34,81 dBm | 200,00 dB_
6.000 GHz 9.000 GH2 100.000 kHz | 5 07405 GHz =33.16 dBm ~200.00 96 |
Marker |
| Type | Ret | Trc | X-value | Y-value | Function | Funition Result |l
M 1 2,440957 Gz | .26 dben | |
02| M1 1 4.533054 GHz ~41,42 dB
Tr
L JL - II

Cond Spur - CH39 (9GHz - 18GHz)

Spectrum  #

&

i

Ref Level 15.00 dém Mode suto Sweep

@1 Max

10 g8 Wi

0 dim

35,13 dBm)|
162928500 GHz

10083 117

11.740 ctmy

<20 cBm

-30 oBm

WM

Date: 19 JUN 2015 1652 47

-50 cBm
60 cBrr
70 éBm
-80 dBm
Start 9.0 GHz 90000 p1s Stop 18.0 GHz
‘Spurious Emissions ]
Rengelow |  RangeUp | REW | Frequency | PowerAbs | ALimit |
9.000 GHz | 12 000 GHz | 100 000 kM2 | 11.96675 GHz <3502 dbm | ~200.00 9B
12.000 GHz | 15.000 GHz | 100.000 kHz | 14.55205 GHz 37,10 dBm | ~200,00 dB
15,000 GHz 18.000 GHz 100.000 kHz 1623285 GHz -35.13 dBm -200.00 4 |
Marker |
| vype | Ref | Tre | X-value | Yevalwe | Function | Function Result |
[ M1 1 16.29265 GHz ~35.13 dém
\ J L
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Rev. 00

Cond Spur — CH39 (18GHz — 25GHz)

S

&

trum

(=]

Ref Level 15.00 d&ém

Mode suto Sweep

@1 Max

10 gy

Mt

0 dim

06,05 dBm)|
23.3938500 GHz

=10 gB M=

20 cBm

-30 o&m

Date: 19 JUN 2015 1653 34

-50 oBm
60 cBm
70 cBm
-80 cBmr
Start 18.0 GHz 70000 pts Stop 25.0 GHz
‘Spurious Emissions
Rengelow |  RangeUp | REW | Frequency | PowerAbs | ALimit |
18.000 GHz | 21000 GHz | 100000 kHZ | 13.75645 GHz -36.40 dbm | -200,00 dB_|
21.000 GHz | 23.000 GHz2 | 100.000 kHz | 22,22635 GHz ~36.76 dBm | ~200.00 dB
23.000 GHz 25.000 GHz 100.000 kHz 23.39385 GHz -36,35 dBm -200.00 4B |
Marker
| vype | Ref | Tre | X-value | Yovalue | Function | Function Result |
[ Mmi 1 23.33385 GHz ~36.,35 dim
\ J N
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Rev. 00

Cond Spur — CH78 (30MHz — 9GHz)

Date: 22. UK 2015 1742 1%

Spectrum # %’I
Ref Level 15.00 d&m Mode suto Sweep
@2 Max
| 0211) $1,94 d8|
10 cam o 11802480 GHz
0 dim Mt 7.9 divm)|
2.4000030 GHa2
=A0®T—0, 12010 dam — = — — — — — - —
-20 a8y
3D cBm d
40 cBmy
50 cem
60 cBm
70 cBmy
80 dam
Start 30.0 MHz 90000 pts Stop 9.0 GHz
Spurious Emissions |
Rangelow |  Rengeup | REBW | Froguency |  powerAbs | ALimit |
30 000 MHz 3000 GHz 100.000 kHz 2 48000 GHz 7.96 dBm -200.00 48
3.000 GMz | 6000 GHz | 100.000 kHz | 5.77935 GHz | 3537 dbm | -200.00 dB_
6.000 GHz 9.000 GH2 100.000 kHz | 5 96925 GHz =33 .95 dBm ~200.00 48 |
Marker |
| Type | Ret | Trc | X-value | Y-value | Function | Funition Result |l
M1 [ 2,480003 GH2 7.9 dien | |
02 M1 1 4,469248 GHz ~41.94 db
Tr
L JL - II

Cond Spur — CH78 (9GHz - 18GHz)

*

Spectrum

&

i

Ref Level 15.00 dém

Mode suto Sweep

@1 Max

10 camy

0 dim

M)

06,81 dBm)|
1687386500 GHz

=10 2Bt o

<20 cBm

-30 oBm

| ——————— A R

Oate: 22.JUN 2015 1743 3¢

-50 oBm
60 cBrr
70 éBm
-80 dBm
Start 9.0 GHz 90000 p1s Stop 18.0 GHz
‘Spurious Emissions ]
Rengelow |  RangeUp | REW | Frequency Power Abs | ALimit |
9.000 GHz | 12 000 GHz | 100 000 kM2 | 11.23595 GH2 <38,97 dbm | ~200.00 9B
12.000 GHz | 15.000 GHz | 100.000 kHz | 14.55245 GHz 37,12 dBm | ~200,00 dB
15,000 GHz 18.000 GHz 100.000 kHz 16.83865 GHz -36.81 dBm -200.00 4B |
Marker {
| vype | Ref | Tre | X-value | Yevalue | Function | Function Result |
[ M1 1 16 83865 GHz ~36.081 dim
\ J L
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Rev. 00

Cond Spur — CH78 (18GHz — 25GHz)

&

S trum

(=]

Ref Level 15.00 d&ém

Mode suto Sweep

@1 Max

10 gy

Mt

0 dim

96,26 dBm
20.2B898500 GHz

SUE L I

20 cBm

dam

-30 o&m

(WP SRS PO Spop——

Oate: 22 JUN 2015 17 44834

-50 oBm
60 cBm
70 cBm
-80 cBmr
Start 18.0 GHz 70000 pts Stop 25.0 GHz
‘Spurious Emissions
Rengelow |  RangeUp | REW | Frequency | PowerAbs | ALimit |
18.000 GHz | 21000 GHz | 100000 kHZ | 20.23985 GHz -36.26 dbm | -200,00 dB_|
21.000 GHz | 23.000 GHz2 | 100.000 kHz | 22.79425 GHz ~36.61 dBm | ~200.00 dB
23.000 GHz 25.000 GHz 100.000 kHz 24.81695 GHz -36.,80 dBm -200.00 4B |
Marker
| vype | Ref | Tre | X-value | Yovalue | Function | Function Result |
[ Mmi 1 20.25965 Gz ~36.26 dim
\ J N
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Test Report N°15051101.TRO6

Rev. 00

EDR — 8-DPSK

Cond Spur — CHO (30MHz — 9GHz)

Spectrum # {u‘?‘
Ref Level 15.00 d&m Mode suto Sweep
@1 Max
0211) $£3.64 d8
L3 -
1008 LOS916620 GH7
0 diém Mi[1]) 902 dim)|
2.40218%0 GH2
~106m—tD1 -10.220 dier
-20 aBm
-30 cBmy f

W‘W

Date: 22 JUN 2015 17:54:31

<50 cBm
60 cBmy
70 cBmy
80 dam
Start 30.0 MHz 90000 pts Stop 9.0 GHz
Spurious Emissions |
Range low |  Rengeup | REBW | Froguency |  poweraAbs | ALimit |
30 000 MHz 3000 GHz 100.000 kHz 240153 GHz ©.85 dBm -200.00 48
3.000 GHz | 6000 GHz | 100.000 kN2 | 5.05655 GHz 34.51dBm | -200.00 db.
6.000 GHz 9.000 GH2 100.000 kHz 5.B06585 GHz =32,90 dBm ~200.00 9B |
Marker
| vype | Ret | Tre | X-value | Y-value |  Function | Funiction Result |!
| Y 2.402169 Ghz 3.02 doen | |
|| 02| Mi| 1 4.501662 GHz -23.64 0B
\ J N\

Cond Spur — CHO (9GHz — 18GHz)

trum .ﬁl\-n]
Ref Level 15.00 dém Mode suto Sweep
@1 Max
10 B M) 36,78 dBm)|
179136500 GH7
0 dim
<1008My—=401 -10.720 e - - - — — ke =
<20 cBm
-30 g&m

-50 ¢6m
60 cBm
70 dBm
-80 dBm
$tart 9.0 GH2z 90000 p1s Stop 18.0 GHz
‘Spurious Emissions |
|_Rengelow | RangeUp | REW | Frequency | Power Abs | ALimit |
3.000 GHZ | 12.000 GHz | 100,000 kHz | 11,2445 GHz -38.59 dbm | -200,00 dB_|
12.000 GHz | 15.000 GHz | 100.000 kHz | 14.04815 Gz 37,68 dBm ~200,00 dB
15.000 GHz 18.000 GHz 100.000 kHz 17.91365 GHz -36.76 dBm -200.00 d& |
Marker
| vype | Ref | Tre | X-value | Yovalue | Function | Function Result |
i M1 1 17.91365 GHz ~36.78 dBm
\ J N\
Date: 22 JUN 2015 1746522
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Cond Spur — CHO (18GHz — 25GHz)

Spectrum

*

]

Ref Level 15.00 d&ém

Mode suto Sweep

LY

@1 Max

10 gy

M)

0 dim

~A5.00 dBm
19, 7236500 GHz

=10-60m 401

10,320

20 cBm

o=m

-30 o&m

=

i i e P s

Oate: 22.JUN 2015 1805 21

-50 cBm
60 dBrr
70 dBmy
-80 cBmr
Start 18.0 GHz 70000 pts Stop 25.0 GHz
‘Spurious Emissions |
Range Low | Range Up REW | Frequency | PowerAbs | ALimit |
18.000 GHZ | 21,000 GHz | 100000 kNZ | 19.72365 GHZ -35.00 dbm | -200.00 db_{
21.000 GHz | 23.000 GH2 | 100.000 kHz | 22.11505 GHz 35,50 dBm | ~200,00 9B
23.000 GHz 25.000 GHz 100.000 kHz 2464255 GHz -35.31 dm -200.00 4B |
Marker |
| vype | Ref | Tre | X-value | Yovalue | Function | Function Result |
[ M1 1 19.72365 GHz ~35.00 dém
\ J L
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Test Report N°15051101.TRO6

Rev. 00

Cond Spur — CH39 (30MHz — 9GHz)

trum  # u‘?]
Ref Level 15.00 d&m Mode suto Sweep
@2 Max
0211) 31,94 08
10mefe | 1.2947560 GH2
0 dim Mt 8.54 dim|
2.4411950 GHa2
SIDERN==3r 1 .13 460 ERm—
-20 B l
-30 cBm l
40 cBmy I
60 cBm
70 cBmy
80 dam
Start 30.0 MHz 90000 pts Stop 9.0 GHz
[Spurious Emissions |
Rangelow |  Rengeup | REBW | Froguency |  poweraAbs | ALimit |
30 000 MHz 3000 GHz 100.000 kHz 244119 GHz B.54 dBm -200.00 48
3.000 GM2 | 6000 GHz | 100.000 kHz | §.96215 GHz 34,95 dBm | 200,00 dB_
6.000 GHz 9.000 GH2 100.000 kHz | 5.73595 GHz =33,39 dBm ~200.00 96 |
Marker
| Yype | Ret | Tre | X-value | Y-value | Function | Funiction Result |!
| M1 | 1 2,441105 Gh2 8.54 dien | |
| 02 M1 1 4.204755 GHz ~41,94 0B
\ J N

Oate: 19 JUN 2015 104526

Cond Spur - CH39 (9GHz - 18GHz)

ctrum #

=]

i

Ref Level 15.00 dém

Mode suto Sweep

@1 Max

10 camy

M) -96,75 dBm)|

0 dim

17.6067500 GHz

-10.9Bm=—4, |

<20 cBm

oim

-30 o&m

Date: 19 JUN 2015 1043 45

-50 aBm
60 cBm
70 dBm
-80 B
$tart 9.0 GH2z 90000 p1s Stop 18.0 GHz
‘Spurious Emissions |
Rengelow |  RangeUp | REW | Frequency | Power Abs | ALimit |
9.000 GHz | 12 000 GHz | 100 000 kM2 | 11 17665 GHz <38.70 dbm | ~200.00 9B
12.000 GHz | 15.000 GHz | 100.000 kHz | 14.55335 Gz =37.00 dBm | ~200,00 dB
15.000 GHz 18.000 GHz 100.000 kHz 17.60675 GHz -36.75 dBm -200,00 4B |
Marker
| vype | Ref | Tre | X-value | Yovalue | Function | Function Result |
[ M1 1 17. 60675 GHz ~36,75 dim
\ J\
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Rev. 00

Cond Spur — CH39 (18GHz — 25GHz)

S trum  #

(=]

Ref Level 15.00 d&ém

Mode suto Sweep

@1 Max

10 gy

M) a5.69 dBm)|

0 dim

19. 7019500 GHz

=10.08 10— D1

11.460

20 cBm

-30 o&m

SRt R oG93

Oate: 19 JUN 2015 1045 48

S0 dBm
60 cBm
70 cBm
-80 cBmr
Start 18.0 GHz 70000 pts Stop 25.0 GHz
‘Spurious Emissions
Rengelow |  RangeUp | REW | Froquency | PowerAbs | ALimit |
18.000 GHz | 21000 GHz | 100000 kHZ | 1370195 GHz -35.60 dbm | -200,00 dB_|
21.000 GHz | 23.000 GHz2 | 100.000 kHz | 22.01475 GH2 ~36.96 dBm | ~200.00 dB
23.000 GHz 25.000 GHz 100.000 kHz 23.35955 GHz -36.70 dBm -200.00 4B |
Marker
| vype | Ref | Tre | X-value | Yovalue | Function | Function Result |
[ Mmi 1 19.70185 GHz ~35.6% dim
\ J N
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Test Report N°15051101.TRO6

Oate: 22.JUN 2015 180707

Rev. 00
Cond Spur — CH78 (30MHz — 9GHz)
Spectrum # %’I
Ref Level 15.00 d&m Mode suto Sweep
@2 Max
| 07(1) 1,66 08
10mefe 2 1.3481480 GH7
0 dim it 8.29 dim)|
24000030 GH2
|10 GBI—2r 1 11 770 g
-20 a8y
-30 cBm o
40 cB
W0 cam
60 cBm
70 cBmy
80 dam
Start 30.0 MHz 90000 pts Stop 9.0 GHz
Spurious Emissions |
Rangelow |  Rengeup | REBW | Froguency |  poweraAbs | ALimit |
30 000 MHz 3000 GHz 100.000 kHz 2 48000 GHz £.23 dBm -200.00 48
3.000 GH2 | 6000 GHz | 100.000 kHz | 5.88475 GMz | -35.48 dBm | -200.00 dB.
6.000 GHz 9.000 GH2 100.000 kHz | 5.82815 GHz =33 .44 dBm ~200.00 96 |
Marker |
| Type | Ret | Trc | X-value | Y-value | Function | Funition Result |l
M1 [ 2,480003 GH2 8,23 dien | |
02 M1 1 4.348148 GHz ~41,96 0B
\ J

Cond Spur — CH78 (9GHz — 18GHz)

Date: 22 UK 2015 1830342

Spectrum # uvnl
Ref Level 15.00 dém Mode suto Sweep
@1 Max
10 e M) 16,22 dBm
154933500 GH7
0 dim
;lﬂﬂm:‘m <11 770 dBmy
.20 cBm
-30 oBm
Wm
-50 oBm
60 oBrr
70 Bm
-80 ¢Bm
Start 9.0 GHz 90000 p1s Stop 18.0 GHz
‘Spurious Emissions ]
Rengelow |  RangeUp | REW | Frequency | PowerAbs | ALimit |
9.000 GHz | 12 000 GHz | 100 000 kM2 | 11.25665 GHz <38.08 dbm | ~200.00 9B
12.000 GHz | 15.000 GHz | 100.000 kHz | 14 BE475 Gz 37,35 dBm | ~200,00 dB
15.000 GHz 18.000 GHz 100.000 kHz 35.43335 GHz -36,22 dBm -200.00 d& |
Marker {
| Type | Ref | Tre | X-value |  Yevalus | Function | Function Result |
[ M1 1 15 49335 GHz ~36.22 dim
\ J\
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Test Report N°15051101.TRO6

Rev. 00

Cond Spur — CH78 (18GHz — 25GHz)

Spectrum  #

]

Ref Level 15.00 d&ém

Mode suto Sweep

LY

@1 Max

10 gy

M)

0 dim

-25.99 dBm
19.6105500 GHz

01 -1L.770

dBrry

Oate: 22.JUN 2015 181050

-50 cBm
60 dBrr
70 dBmy
-80 cBmr
Start 18.0 GHz 70000 pts Stop 25.0 GHz
‘Spurious Emissions |
Rangelow |  RangeUp | REW | Frequency | PowerAbs | ALimit |
18.000 GHZ | 21,000 GHz | 100000 kNZ | 1361055 GHZ -35.99 dbm | -200.00 db_{
21.000 GHz | 23.000 GH2 | 100.000 kHz | 21.52185 GHz ~36.20 dBm | ~200.00 dB
23.000 GHz 25.000 GHz 100.000 kHz 24.35735 GHz -36.00 dém -200.00 4B |
Marker {
| vype | Ref | Tre | X-value | Yovalue | Function | Function Result |
[ Mmi 1 19.61085 GHz ~35.9% dim
\ J L
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Test Report N°15051101.TR06

Standard references:

Radiated spurious emission

FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits
specified in §15.209(a):
Freg Range Field Stregth Field Stregth Meas. Distance
(MHz) (LV/m) (dBuv/m) (m)
0.009-0.490 2400/f(kHz) - 300
0.490-1.705 24000/f(kHz) - 300
1.705-30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
RSS-247 216-960 200 46 3
15.247 (d) Clause 5.5 960-25000 500 54 3

The emission limits shown in the above table are based on
measurements employing CISPR quasi-peak detector except for
the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz. Radiated emission limits in these three bands are based on
measurements employing an average detector.

For average radiated emission measurements above 1000 MHz,
there is also a limit specified when measuring with peak detector

function, corresponding to 20 dB above the indicated values in the
table.

FO-014: Test Report

44 of 64



Test Report N°15051101.TR06

Test procedure:

The setups below were used to measure the radiated spurious emissions.

Depending of the frequency range and bands being tested, different antennas and filters were used.
The final measurement is done by varying the antenna height from 1 to 4 meters, the EUT azimuth
over 360° and for both Vertical and Horizontal polarizations.

The radiated spurious emission was measured on the worst case configuration found.

Radiated Setup < 1GHz

Raci with .
Tikmers, switches
ek L ard lgw nois -
= - | |
. [ eur |
[ itodm L
&0 em
N ] [ ] |
Tum table

All values reported are converted in dBm, the table below shows the limits of the radiated emission
(FCC part 15.209(a)) converted from dBuV/m to dBm.

Radiated Setup > 1GHz

s with ._-
Piters, switches ‘

and ow noise
arlifery
llgdm

] .W

i5m

Turn table

FCC part 15.209 (a) Converted values
Distance Field strength Field strength Power
(m) (microvolts/meter) (dB microvolts/meter) (dBm)
3 500 53.98 -41.2
3 200 46.02 -49.2
3 150 43.52 -51.7
3 100 40.00 -55.2
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Test Report N°15051101.TR06

Test result:
EDR — 1m/4-DQPSK — 30MHz-1GHz
Radiated Spurious — CHO 2DH5
e -
F rasguaniy InMHE
Frequency Max Peak Limit Margin
MHz dBm dBm dB
56.8 -66.5 -55.2 11.3
199.3 -59.2 -51.7 7.5
454.6 -51.1 -49.2 1.9
Radiated Spurious — Ch39 2DH5
[=
=1
-0 S
.|
£ uf
= =of
H =f 1 . §
-Tok
=0
=30
a0 ples 20 300 400 S0 [=es T &0 0 1000
Frouency h MHz
Frequency Max Peak Limit Margin
MHz dBm dBm dB
149.5 -57.7 -51.7 6.0
231.6 -59.8 -49.2 10.6
452.7 -57.8 -49.2 8.6
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Test Report N°15051101.TR06 Rev. 00
Radiated Spurious — Ch78 2DH5
E a0
E a1 *
) - =r\ecu-e'| ¢ In MHz - )
Frequency Max Peak Limit Margin
MHz dBm dBm dB
56.7 -65.3 -55.20 10.1
129.8 -65.2 -51.70 13.5
199.2 -60.0 -51.70 8.3
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Test Report N°15051101.TR06 Rev. 00
Test results:
EDR — 8-DPSK — 30MHz-1GHz
Radiated Spurious — ChO 3DH5
e -
F rasguaniy InMHE
Frequency Max Peak Limit Margin
MHz dBm dBm dB
56.8 -66.3 -55.2 11.1
199.3 -59.4 -51.7 7.7
454.6 -51.3 -49.2 2.1
Radiated Spurious — Ch39 3DH5
g 2| T
Freguanci i MHE
Frequency Max Peak Limit Margin
MHz dBm dBm dB
55.7 -65.5 -55.2 10.3
199.2 -60.9 -51.7 9.2
452.7 -51.6 -49.2 2.4
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Test Report N°15051101.TR06 Rev. 00
Radiated Spurious — Ch78 3DH5
i -

- =r\ecu-e'| cv In MHz - )

Frequency Max Peak Limit Margin
MHz dBm dBm dB
57.2 -65.2 -55.20 10.0
199.4 -60.2 -51.70 8.5
452.7 -55.0 -49.20 5.8
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Test Report N°15051101.TR06 Rev. 00
EDR — m/4-DQPSK — 1GHz to 6.4GHz
Radiated Spurious — Ch0 2DH5
5= .
o | 2om am mnm !b::reqx-l:‘ mn EE = am LB )
____ Peak RMS FCC FCC
measurements measurements = Peak = * Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
4804.0 - -46.7 -41.20 55
4803.5 -40.0 - -21.20 18.8
Radiated Spurious — Ch39 2DH5
% -an
B ’ =rm;-.:, '|':1-|I.= - ’ -
____ Peak RMS FCC FCC
measurements measurements = Peak == " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
4882.0 --- -49.6 -41.20 8.4
4882.5 -41.7 - -21.20 20.5
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Test Report N°15051101.TR06 Rev. 00
Radiated Spurious — Ch78 2DH5
z ]
___ Peak RMS FCC FCC
measurements measurements = Peak == " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
4960.0 - -49.7 -41.20 8.5
4960.5 -42.1 - -21.20 20.9
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Test Report N°15051101.TR06 Rev. 00
EDR — 8-DPSK — 1GHz to 6.4GHz
Radiated Spurious — Ch0 3DH5
) ) i =I;R;Jt‘| o I GHE ) i B
. Peak RMS FCC FCC
measurements measurements = Peak = ° Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
4804.0 --- -46.6 -41.20 54
4804.0 -40.2 --- -21.20 19.0
Radiated Spurious — Ch39 3DH5
i
-1G:
- e
g =
= .
==i4 -
.
1 1= 4 is 3 35 4 iz s 55 T3
Freguency I GHE
___ Peak RMS FCC FCC
measurements measurements = Peak = ° Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
4882.0 -50.4 -41.20 9.2
4881.5 -42.5 --- -21.20 21.3
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Test Report N°15051101.TR06 Rev. 00
Radiated Spurious — Ch78 3DH5
aly
Q
ok
E P
E
E -4
.51}-
=0
1 15 2 5 35 4 iz =] 55 -] E4
FreaQuency h GHE
. Peak RMS FCC FCC
measurements measurements = Peak = ° Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
4960.0 --- -49.0 -41.20 7.8
4960.0 -42.0 --- -21.20 20.8
53 of 64
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EDR — mw/4-DQPSK - 6.4GHz to 18GHz
Radiated Spurious — Ch0 2DH5
. =rqu.:'|:, '.-3--|:|:.= -
. Peak FCC
measurements measurements = Peak = * Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
17490.6 - -50.4 -41.20 9.2
17513.3 -38.6 - -21.20 17.4
Radiated Spurious — Ch39 2DH5
g -
B =ran:1; '|-3-|:|:.= )
. Peak FCC
measurements measurements = Peak = " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
17496.9 --- -50.4 -41.20 9.2
17499.6 -38.9 --- -21.20 17.7
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Test Report N°15051101.TR06 Rev. 00
Radiated Spurious — Ch78 2DH5
N
Peak RMS FCC FCC
measurements measurements = Peak = ° Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
17494.3 --- -50.5 -41.20 9.3
17496.9 -40.0 -—- -21.20 18.8
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Test Report N°15051101.TR06 Rev. 00
EDR - 8-DPSK - 6.4GHz to 18GHz
Radiated Spurious — Ch0 3DH5
___ Peak RMS FCC FCC
measurements measurements = Peak = * Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
17480.6 - -50.3 -41.20 9.1
17490.1 -39.1 - -21.20 17.9
Radiated Spurious — Ch39 3DH5
é =il
___ Peak RMS FCC FCC
measurements measurements = Peak = " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
17494.3 -—- -50.5 -41.20 9.3
17496.9 -40.5 - -21.20 19.3
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Radiated Spurious — Ch78 3DH5
i
-1l}_
- S Pk
-3
£ - x
|
-7y
==
-2
-3 T =3 a 0 11 12 1= 14 15 16 1=
Frequency N GHZ
. Peak RMS FCC FCC
measurements measurements = Peak = ° Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
17502.2 --- -50.4 -41.20 9.2
17511.7 -39.8 -—- -21.20 18.6
57 of 64
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EDR — m/4-DQPSK — 18 GHz to 26 GHz
Radiated Spurious — Ch0 2DH5
Freauancy in G-z
. RMS FCC FCC
measurements measurements = Peak = " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
18070.8 --- -53.37 -41.20 12.17
18079.8 -42.45 --- -21.20 21.25
Radiated Spurious — Ch39 2DH5
% E-1t) )
) B i =r\que'|:, 1';-|I i B ) i B )
___ Peak RMS FCC FCC
measurements measurements = Peak = " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
18077.9 --- -52.9 -41.20 11.7
18106.7 -42.0 - -21.20 20.8
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Radiated Spurious — Ch78 2DH5
3 =
3 - w2 1 ro L 2 ns -re:-'e-l:l :?{ iz oL =2 = 233 e & ]
. Peak RMS FCC FCC
measurements measurements = Peak = ° Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
18096.8 --- -63.2 -41.20 12.0
18059.9 -41.7 -—- -21.20 20.5
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Test Report N°15051101.TR06 Rev. 00
EDR - 8-DPSK - 18 GHz to 26 GHz
Radiated Spurious — Ch0 3DH5
e
-1
._;,}- S
=34
-
i
i o
-7y
=
-2
] 185 12 125 an ans a 215 = et rac L35 a4 4= = 55 -] &5
Frequancy in SHz
___ Peak RMS FCC FCC
measurements measurements = Peak = " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
18093.9 -53.3 -41.20 12.1
18093.9 -42.0 -21.20 20.8
Radiated Spurious — Ch39 3DH5
3 g
3 - w2 1 ro L 2 ns -re:-.e-l:l :?{ iz oL = =2 = 233 e & ]
___ Peak RMS FCC FCC
measurements measurements = Peak = " Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
18068.5 -53.1 -41.2 11.9
18077.0 -43.5 -21.2 22.3
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Radiated Spurious — Ch78 3DH5

= D P

3 =
i i i i Fracquancy nGHE i i i B i
. Peak RMS FCC FCC
measurements measurements = Peak = ° Average
Frequency Max Peak RMS Limit Margin
MHz dBm dBm dB
18122.7 -53.6 -41.20 12.4
18078.3 -41.6 -21.20 20.4
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