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802.11 a/b/g/n/ac Wireless LAN + BDR/EDR 2.1 + BLE 4.2
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Test Report N°160321-01. TR03

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 — Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence-Exempt Local Area Network (LE-LAN) Devices.

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

ANSI C63.10-2013 American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices.

2. General conditions, competences and guarantees

v

v

AN

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 FROO011.

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 senices 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 deweloped 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 23°C + 2°C

Humidity 43% + 5%
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Test Report N°160321-01. TR03 Rev. 00
4. Testsamples
Sample Control # Description Model Serial # DEIES i Note
reception
WF MAC:
WIFi/BT 34:13:E8:52:D8:CF,
160321-01.S02 Module 8265NGW BT MAC: 2016-04-01
34:13:E8:52:D8:D3
#01 Extend ASS00495-01 Used for
xtender .
i _01- conducted tests
160107-01.S14 board PCB00495 4950414-064 2016-01-07
160107-01.519 | AC/DC SPU60-102 08741187 1350 | 2016-01-07
Adapter
13112601.S05 Laptop DELL Latitude 27078391477 2014-02-12
WF MAC:
WIFi/BT 34:13:E8:52:D9:0B
160321-01.S03 8265NGW ’ 2015-04-01
Module BT MAC: Used for radiated
#02 34:13:E8:52:D9:0F tests (from 30
160107-01.512 E’ét:;rzer PC00495 4955013-034 2016-01-07 | MHz 101 GHz)
160107-01.528 Laptop Latitude E5440 BJSYN32 2016-01-15
WF MAC.:
WIFi/BT 34:13:E8:52:D8:F7
160321-01.S05 8265NGW 2016-04-01
Module BT MAC: Used for radiated
#03 34:13:E8:52:D8:FB tests (from 1 GHz
Extender ASS00495-01 to 25 GHz)
15060102.503 board PCB00495 4955013-045 2015-06-12
15040201.515 Laptop DELL Latitude 21238680926 2015-04-15
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 5.2GHz (5150.0 — 5250.0 MHz)
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 4.2
6. Remarks and comments
N/A
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Test Report N°160321-01. TR03 Rev. 00
7. Test Verdicts summary
7.1. BT Basic Data Rate / 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) ??3(4347 Clause Number of hopping channels P
15.247 (a) (1) (i) ??3(4347 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 (@) E iS_ZM Clause Out-of-band Emissions (conducted) P
15.247 (d) RSS-247 Clause vy e ;
15,209 55 Out-of-band Emissions (radiated) P
P: Pass
F: Fall
NM: Not Measured
NA: Not Applicable
8. Document Revision History
Revision # Date Modified by Details
Rev. 00 2016-05-17 G. Gerbaud First issue
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Test Report N°160321-01. TRO3 Rev. 00

Annex A. Test & System Description

Al 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
Adapter

Spectrum analyzer

e
~ 10dBATT - -~
Laptop
Radiated Setup < 1GHz
I
Rack with
Filters, switches
Specrum mra berer il o neae -
A o ) =
: Lo dm o
Bl ern
o L ] 4

Turn talle
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Test Report N°160321-01. TRO3 Rev. 00

Radiated Setup 1GHz - 18GHz

i

i15m

o . e
Turn table

Radiated Setup 18 GHz - 25 GHz

edym poahaer l

15m
1 11025 ¢

15m

Turn table
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Test Report N°160321-01. TR03 Rev. 00
A2 Test Equipment List
Conducted Setup
ID# Device Type/Model Serial Number | Manufacturer Cal. Date C?Dléli)eue
0316 | Spectrum analyzer FSV30 103309 Fszgm‘;é‘ 2015-03-20 | 2017-03-20
Radiated Setup
ID# Device Type/Model Serial Number Manufacturer Cal. Date C?Dléli)eue
0133 | Spectrum analyzer FSV40 101358 Rohde & | 5416.04-15 | 2018-04-15
Schwarz
0258 | Spectrum analyzer FSV30 101318 Rohde & | 5416 04-27 | 2018-04-27
Schwarz
0310 | Spectrum analyzer FSV40 101425 Rohde & | 5415 0325 | 2017-03-25
Schwarz
Log antenna .
0137 | 30 MHz — 1 GHz 3142E 00156946 ETS Lindgren | 2015-12-11 | 2017-12-11
Horn antenna .
0138 | | GHz- 6.4 GHz 3117 00157734 ETS Lindgren | 2016-03-14 | 2018-03-14
0343 | _ Horn Antenna 3117-PA 00201542 ETS Lindgren | 2015-07-16 | 2017-07-16
6.4 GHz — 18 GHz 9
Horn Antenna .
0334 10 GHz — 40 GHz 3116C 00169308 ETS Lindgren | 2015-07-15 | 2017-07-15
Horn Antenna
0139 18 GHz-26.5 114514 00167100 ETS Lindgren | 2014-08-14 | 2016-08-14
GHz
o135 | SemiAnechoic FACT 3 5720 ETS Lind 2016-04-13 | 2016-05-28
chamber Indgren s el
o337 | FullAnechoic | oy pa 100 5996 ETS Lindgren | 2015-09-08 | 2017-09-08
chamber
Measurement 1300.7027.00 Rohde &
0329 Software EMC32 (100401) Schwarz N/A N/A
Measurement 012109650000013B Rohde &
N/A Software EMC32 (009977) Schwarz N/A N/A
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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Test Report N°160321-01. TR03 Rev. 00

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.
RSS-247 . . . .
Alternatively, frequency hopping systems operating in the 2400-
15.247 (a) (1) Clause 5.1 . : ;
1) and (2 2483.5 MHz band may hawe 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.

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 analyzer through an attenuator, and the
spectrum analyzer reading is compensated to include the RF path loss.

Spectrum analyzer

AC/DC
Power
Adapter

(]
= 10dBATT
Results tables:
Freq.
Channel Frequency 20dB BW .
Mode Separation
Number [MHz] [MHz] [kHz]
Basic Rat 0 2402 0.838
aggs Ka € 39 2441 0.839 1000
78 2480 0.841
. 4_ED%F; K :?9 ﬁiﬁf i:igg 1000
78 2480 1.430
0 2402 1.424
o phaK 39 2441 1423 1000
78 2480 1.425
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Test Report N°160321-01. TRO3

Results screenshot:

Rev. 00

Basic Rate - GFSK

20dB BW - CHO

Spectrum I

=)

Ref Level 20.00 dBm

* RBW 30 khz

b AL 30dB » SWT 100ms &« VBW 100 k2  Mode Auto Swesp
TDF
@ 15% Max
L M1 10.95 dBm
. 2.402160750 GHz
10 dém bv'\(_k',“"‘ 20.00 diy
\ Bw B3H.000000000 kHz
0 dBm Al Qctor 2866.5
b2y :
-10 dBm oy

fV/« R anl

L

20 dém r
Vol

-30 dBm A\W

"\vrv\\

-40 dBm—yg

-60 dBm
~70 dBm
CF 2.402 GH2 6000 pts Span 3.0 MMz
Marker !
| Type | Ref | Trc | X-value | Y-value | __Function | Function Result i
M1 1 2.40216075 GRz | 10.35 d&m | nd8 down | 838.0 kHz
Tl 1 2,40159475 GHz | ~9.87 dém | nd8 20,00 dd
! 12 | 1 2.40243275 GHz | -0.66 dam Q factor 2866.5
m by

[

20dB BW - CH39

=
Spectrum ] I%’
Ref Level 20.00 dBm w RBW 30 kM2
b AtL 30dB » SWT 100 ms & VBW 100 k2  Mode Auto Swesp
TDF
@ 1P Max
" Mif1] 10.59 dBm)|
2441162750 GHz
10 8y v\.}\\ ndn 20.00 di
B B39,000000000 kiz
{
0 dBm ’WJV ctor 2009.6
-10 dBm ~ G,
F N
20 dém /,f -
e I
W\,
-60 dBm
~70 dBm
CF 2.441 GH2 6000 pts Span 3.0 MMz
Marker !
Type | Ref | Trc | X-value | Y-value | Function | Functlon Result |l
Mt | 1 2.44116275 GHz | 10.50 dam | nd@ down §39.0 knz |
T1 | 1 2, 44059325 Ghz | ~0,48 dim nad8 20,00 da |
/) [ 2.44143225 GHz | -0.39 dam Q factor 2000.5 ||
e 2R 1N

FO-014: Test Report

10 of 79



Test Report N°160321-01. TRO3 Rev. 00

20dB BW - CH78

Spectrum I u\?

Ref Level 20.00 dBm w RBW 30 k2
b AtL 30 dB &« SWT 100 ms & VBW 100 k2  Mode Auto Swesp
TDF
@ 15% Max
M1 Mif1] 10.68 dBm
. 2.480163250 GHz
10 dém ndn 20.00 dp
Bw B0 500000000 ki
0 dam z /v"" G 2050.8
-10 dBm Ia N

<20 dém

e T
-40 dbm \\'/ ‘v \‘—-‘l

-60 dBm

~T0 dBm

CF 2.48 GHz 6000 pts Span 3.0 MMz

|Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | 1 2.48016325 GRz | 10.68 dém | ndg down 840.5 kHz
71 1 2.47958125 GHz | -9.43 dam | B | 20,00 08 |
12 1 2.48043175 GHr | -9.22 dém | Q factor 2950.8

) N |

Freq. Separation

=
Spectrum ] lné'l

Ref Level 15.00 dBm & RBW 30 ¥hz

b ALL 30dB » SWT Sms » VBW 100 kM2  Mode Auto FFT
TDF

@ LP% Max

D2 -1.02 df
10 dBm ) S i1 =

f‘“',\'\r“\ ,f"'" W\, ﬁ‘ Dz p_.,-"w\f‘f\ooooo MHz

[V \ oY, L Maf1] N \10.62 dBm

0 dBm v o YT 0 "\ N Z.4401 1 GHz
Ad o v e, |V -

LAt dBm Lo Lo O LA

L

-20 dBm

-30 dBm

-40 dém

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2,441 GHz 1200 pts Spoan 3.0 MHz
|Marker |
Type | Ref | Trc | X-value | Y-valug |  Function | Function Result ||
M1 | 1 2.4401613 Ghz | 10.63 ddm | i
p2 M| 1 1.0 MHz | -0.02 &8 |

) M |
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Rev. 00

EDR — 1/4-DQPSK

20dB BW - CHO

Spectrum l |n€':|
Ref Level 20.00 dBm w RBW 30 khz
b AtL 30dB & SWT 100 ms &« VBW 100 k2 Mode Auto Swesp
TDF
@ 1P% Max
Mif1] #8.01 dBm
M 2.401992250 GHz
10 dbm N ndn 20.00 dn
\
=i 1.422500000 MHz
0 dBém o %m 16886
I ﬂ "v"‘i 2
-10 dBm / \\’\
JEY - -
\’V’\-Jv' V\f’wﬂh’\' N
-30 dBm
-40 dBm
S0 dBm
-60 dBm
~70 dBm
CF 2.402 GH2 6000 pts Span 3.0 MMz
Marker |
Type | Ref | Trc| X-value | Y-value | Function | Functlon Result |l
M1 [ 1] 2.40199225 GRz | 6.01 d8m | ndg down 1.4225 MHz
T1 | 1 2,40128875 GHz | ~12.04 dam | ndg8 | 20,00 dd
| T2 [ 1 2.40271125 GHz | -11,08 dém | Q factor 1688.6

) e e

Oote: 26 APR 2016 094225

20dB BW - CH39

=
Spectrum ] ?I
Ref Level 20.00 dBm w RBW 30 khz
b AtL 30dB & SWT 100 ms &« VBW 100 k2 Mode Auto Swesp
TDF
@ 1P% Max
Mif1] 8.12 dBm
] 2.4409085250 GHz
10 dbm ndn 20.00 dn
r . . MHr
N ALY Ao e 1. ummnnnq 1H3
ﬁﬂf v Q facto \\4 1709.4
-10.dBm = W\\ﬁ
- PUE PN / 3
S BTV w ‘\WM"’ A
-30 dBm
-40 dBm
S0 dBm
-60 dBm
~70 dBm
CF 2.441 GH2 6000 pts Span 3.0 MMz
Marker |
Type | Ref | Trc| X-value | Y-value | Function | Functlon Result |l
M1 [ 1] 2.44098525 GRz | B.12 d8m | nd down 1.428 MHz
T1 | 1 2. 44028225 GHz | ~11.90 dam | ndg8 | 20,00 8
| T2 [ 1 2.44171025 GHz | -12.02 dam | Q factor 1700.4

) N |

Deote: 26 APR. 206 095717
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20dB BW - CH78

Spectrum | Iné'll
Ref Level 20.00 dBm w RBW 30 kh2
b AtL 30dB » SWT 100 ms & VBW 100 k2 Mode Auto Swesp
TDF
@ LP% Max
l mM1f1] .07 dBm|
" 2.479978750 GHz
10 dém ndi 20.00 dn
1,430000000 MHz
WLl Waimd Q 'nclN\ 1734.3
v4 2 Mg o
-10 dBm - I\:\
AN . / L2
s e AY = WW
-30 dBm
-40 dBm
S0 dBm
-60 dBm
70 dBm
CF 2.48 GHz 6000 pts Span 3.0 MHz
Marker
_Type | Ref | Trc| X-value | Y-value | Function | Function Result |
M1 [ 1f 2.470G7875 GHz | 6.07 dm __ nd8 down 1.43 MHz |
T1 1 2.47927975 Gz | -11.88 dam | nda | 20,00 d2 |
2 1 2.48070075 GHz | -12.03 dém | Q factor | 1724.3

) N |

Deote: 26 APR.20M6 094527

Freq. Separation

=
Spectrum ] [ngll

Ref Level 15.00 dBm & RBW 30 khz

po AL 30dB » SWT Sms » VBW 100 kMz  Mode Auto FFT
TDF

@ LP% Max

1 . D2[1] 1,06 dh
10 dBm =17 A A /N }00000 MHz
™ / ™ g £ /
“\ " M Lan Ao VOSSO A A Ve SN N WRAegRm
"\ Lt A ¥, P P v, / e
b ) ot . ‘A\w ey R 7.43998630 Gz

-10dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2,441 GHz 1200 pts Spoan 3.0 MHz
|Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result ||
M1 1 2.4399663 Gz | 8.48 gbm | { ‘
02 ml| 1 1.0 Mh: | -0.06 8 |

) N |

Deate: 26 APR. 2016 090858
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Rev. 00

EDR — 8-DPSK

20dB BW - CHO

Spectrum I

(=]

Ref Level 20.00 dBm w RBW 30 khz

b AtL 30dB » SWT 100 ms & VBW 100 k2  Mode Auto Swesp
TDF
® 1P Max
Mif1] #g.606 dBm
M 2.402161250 GHz
10wy \W'A ndn 20.00 dp
& = '\/”/ .8 1.424000000 MHz
) /J\/"' M 1666.9
12 /Y Py 12

-10dBm /"

N

Y

\.__v\/\p\/'"'v-v

DOate: 26 APR.2016 1216 16

-40 dBm
50 dBm
-60 dBm
~70 dBm
CF 2.402 GH2 6000 pts Span 3.0 MMz
Marker !
Type | Ref | Trc | X-value | Y-value | Function | Function Result |l
M1 | 1 2.40216125 GHz | 6.66 dim | ndé down 1.424 WAz
T1 | 1 2,40128725 Ghz | ~11.20 dam | nd8 | 20,00 dd
T2 [ 2.40271125 GH: | -11.88 dém | Q factor 1686.9

) N I

20dB BW - CH39

Oate: 26 APR 206 1217 22

>
Spectrum ] I‘%’I
Ref Level 20.00 dBm w RBW 30 khz
b AtL 30dB » SWT 100 ms & VBW 100 k2  Mode Auto Swesp
TDF
® 1P Max
Mij1] 8.96 dBm|
{1 2.441162250 GHz
10 8y A ndi 20.00 dp
M\r’J L‘_H)\'.V\ 1.422500000 MHz
0 dBm <y .
r/\f omcHTeV‘\N 1716.1
-10 dBm :JA L\-"\
o A
R T= =
] \'W’VW
-30 dBm
-40 dBm
S0 dBm
-60 dBm
~70 dBm
CF 2.441 GH2 6000 pts Span 3.0 MMz
Marker !
Type | Ref | Trc | X-value | Y-value | Function | Function Result |l
M1 [ 1 2.44116225 GRz | 6.06 dm  ndé down 1.4225 MHz
T1 | 1 2, 44028425 Ghz | ~11.08 dam | nd8 | 20,00 dd
| T2 [ 2.44170675 GHz | -11,52 dam | Q factor 1716.1

) T aamme

FO-014: Test Report

14 of 79



Test Report N°160321-01. TRO3

20dB BW - CH78

Oate: 26 APR.20M6 121817

Spectrum I I?I
Ref Level 20.00 dBm w RBW 30 khz
b AtL 30dB » SWT 100 ms « VBW 100 k2 Mode Auto Swesp
TDF
@ 1P% Max
M1f1] 8.H9 dBm
11 2.480163750 GHz
10 dim M\mm 20.00 di
B, 1424500000 MMz,
o y
0 dBm (_r\./' v 5% 1741.1
-10 dBm /M H\
,—;W’Q "\«V" \ NV
4 » \L /V
30 dBm -
"‘0 ds"'
S0 dBm
-60 dBm
~70 dBm
CF 2.48 GHz 6000 pts Span 3.0 MHz
rocer ~
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | 2.48016375 GRz | 6.89 d8m _ nd® down 1.4245 MHz |
T1 | 1 2.47328175 GHz | ~11.24 dam | ng8 | 20,00 dd
2 [ 1 2.48070625 GHz | -11,60 dam | Q factor | 1741,1

v

Freq. Separation

e
Spectrum ]

&3

Ref Level 15.00 dBm
b ALL 30 dB » SWT
TDF

& RBW 30 ¥Hz
Sms » VBW 100 kM2  Mode Auto FFT

@ LP% Max

10 dBm - *

ne D2[1] 0.0 di

- A ~ 00000 MH2z

O3

-10dBm

D BT a7 A v A% 2
-

\ A o 4
L o T L ML) o o Y 8.A2ABm
S ~ 2.49018930 tirre]

= v
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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
@) (1) (iii) @ 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:

AC/DC
Power
Adapter

= 10dBATT -

Laptop

Spectrum analyzer

Mode

Number of hopping

channels
Ba(s; iI(::SIT(ate 79
< ”
BDPSK 79
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Results screenshot:

Rev. 00

Number of hopping channels
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B.3 Time of Occupancy (Dwell Time)

Test limits:
FCC part RSS part Limits
RSS-247 The awverage time of occupancy (Dwell Time) on any channel shall
15.247 o :
@ (1) (i) Clause not 'be. greater than 0.4 second; 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 analyzer through an attenuator, and the spectrum analyzer reading is compensated to
include the RF path loss.

Spectrum analyzer

AC/DC
Power
Adapter

10dB 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

Mode Packet Type Uiz i Tx-time [ms] Dwell Time [ms]
appearance
Basic Rate DH1 320.11 0.385 123.10
GESK DH3 161.16 1.638 264.01
DH5 106.49 2.888 307.50
EDR 2-DH1 320.11 0.392 125.48
T1/4-DOPSK 2-DH3 161.16 1.643 264.79
2-DH5 106.49 2.890 307.75
EDR 3-DH1 320.11 0.392 125.48
8-DPSK 3-DH3 161.16 1.643 264.79
3-DH5 106.49 2.890 307.75
Results Screenshot:
BDR - GFSK
DH1 Tx-time
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Markar
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
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)i Qi ve
Cater 22 APRZNS 171133
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DH3 Tx-time
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EDR — 1/4-DQPSK
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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-
RSS-247 2483.5 MHz band employing at least 75 non-overlapping
15.247 ; . .
() (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 analyzer through an attenuator, and the spectrum analyzer reading
is compensated to include the RF path loss.

AC/DC
Power
Adapter

Spectrum analyzer

L)
= 10dBATT
The declared maximum antenna gain is 3dBi.
Results tables:
Frequency Peak Power Peak Power
Mode Channel Number [MHZ] [dBm] [mW]
Basic Rate 0 2402 11.75 14.96
GESK 39 2441 12.00 15.85
78 2480 12.06 16.07
EDR 0 2402 11.45 13.96
T/4-DOPSK 39 2441 11.69 14.76
78 2480 11.75 14.96
EDR 0 2402 11.16 13.06
8-DPSK 39 2441 11.42 13.87
78 2480 11.44 13.93
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Results Screenshot:

Rev. 00
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Peak Power - CH78
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EDR — 1/4-DQPSK
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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
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.

15.247 (d)

Test procedure:

The setup below was used to measure the out-of-band emissions (conducted). The antenna terminal
of the EUT is connected to the spectrum analyzer through an attenuator, and the spectrum analyzer
reading is compensated to include the RF path loss.

AC/DC
Power
Adapter

Spectrum analyzer

< 10dBATT -

FO-014: Test Report 34 of 79



Test Report N°160321-01. TRO3

Band Edge results Screenshot:

Rev. 00
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BE Low Freq Section - Hopping
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BE Low Freq Section - Hopping
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BE Low Freq Section - Hopping
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Conducted Spurious results Screenshot:
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Cond Spur — CHO (18GHz - 26.5GHz)
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Cond Spur — CH39 (30MHz — 9GHz)
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Cond Spur — CH39 (18GHz - 26.5GHz)
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Cond Spur — CH78 (30MHz — 9GHz)
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12.000 GHz 15.000 GH2 100.000 kHz 12,40004 GHz | -60.51 dbm | -200.00 d& |
15,000 GHz 18,000 GHz 100.000 kHz 17,88685 GHz -60.98 dBm ~200,00 g6 |
ok -
| Type | Ref | Trc | X-value | Y-value | _Function | Function Result |l
FO%. 1 0.0 Rz | -8.03 dém |
M1 [ 1 12,400037 Gz | -60.51 dém |
M2 L1 16,985434 GHz | -61,04 d&m | |

J [
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(lntel)
Test Report N°160321-01. TRO3 Rev. 00
Cond Spur - CH78 (18GHz - 26.5GHz)
=
Spectrum l] "é’l
Ref Level 500 dBm Mode Auto Sweep
@1 Max
™M1[1]) 59.58 dBm
20.2995500 GHz7
10 dBm
5.000 dBmy
0 dBém -
N6 dBm—{F*0 -8 030 dhm:
-20 dBm
30 dBm
A0 dBm
-50 dBm
M1
\ 4
| 25 'Bm
Start 18.0 GH2 90002 pts Stop 26.5 GMz
|Spurious Emissions |
Rangelow | Rangeup | RBW | Frequency | Powerabs | auimit |
] 18.000 GHz 21,000 GH2 100.000 kHz | 20,39355 GHz | -50.58 dém | -200.00 d8 |
21.000 GHz 24,000 GHz 100.000 kHz 22.11631 GHz -59.80 dBm | ~200.00 9B |
24,000 GHz 26,500 GH2 100.000 kHz 25.56424 GHz -50.98 dém -200,00 d& |
Marker
Type | Ref | 1rc | X-value | Y-valun |  Function | Function Result ||
FDX , , 0.0 Kz | -8.03 dBm { |
| ™1 [ 1 20.39955 GHz | -59.58 dam | l
Oote: 26 APR 2016 1456 (4
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Test Report N°160321-01. TRO3

Rev. 00

EDR — 1/4-DQPSK

Cond Spur — CHO (30MHz — 9GHz)

e
Spectrum l] lu‘;zvll
Ref Level 500 dBm Mode Auto Sweep
@1 Max
I mMaft] 44.90 dBm
10 dBm 1 2.3219990 GHz
w—t—— - lllllnr1‘hr. ™M1f1] 10.64 dBm
0 dém ] 7.2065100 GHz
+5-dbm F D -8 660 dbmr
-20 dBm
-20 dBm
40 dBm YE :
-50 dBm T T
-60 dBm :
| |
Start 30.0 MHz 90002 pts Stop 9.0 GHz
'Spurious Emissions
__Rongelow | Rongeup | RBW ] Frequency | PpoweraAbs | ALimit !
20,000 MHz 3.000 GHz 100.000 kH2 2.40219 GH2 10.27 dém | -200,00 dB
3.000 GHz 6,000 GHz 100,000 kHz 4.80429 GHz ~55.80 dBm | -200,00 dB
6.000 GHz 9.000 GH2 100.000 kH2 7.20601 GHz -38.34 dém -200.00 d8 |
(Marker
- Type | Ref | Trc | X-value | Y-value |  Function | Function Result |!
FDX | 0.0 Kz -9.66 dBm |
M1 [l 7.20651 GHz -40.64 dim | ,
M2 | 1 2.561975 GHz ~45.66 dam |
M3 1 2.321999 GH: -44,50 dim ;
v

s N\

DOote: 26 APR 2016 150504

Cond Spur — CHO (9GHz - 18GHz)

5
Spectrum l] “v?l
Ref Level 500 dBm Mode Auto Sweep
@1 Max
M211) 61.34 dBm
144586680 GHz
10 dBm < E
5,000 dBm Mgl $7.76 dBm
0 dBém i 12.0107500 GHz
“20-dBm—F X0 -9 680 dBm
-20 dém
-30 dBm
-4+0 dBm T
Y
-50 dBém
-60 dBm
Start 9.0 CHz 90002 pts Stop 18.0 GHz
|8purious Emissions
. Rengelow |  Rangeup | RBW | Frequency |  powerAbs | ALimit |
2.00D GHz 12,000 GHz 100.000 kHz 11.40275 GHz -62.33 dBm | -200.,00 dB
12.000 GHz 15.000 GH2 100.000 kH2 12.01075 GHz | -47.76 dbm | -200.00 d&
15.000 GHz 18,000 GHz2 100.000 kH2 16,95138 GHz -61.33 dBm ~200.,00 dB8
;Mafkér i
| Type | Ref | Trc | X-value | Y-value | Function | Functlon Result |
Fox._ | | 0.0 Hz | ~0.66 dém | \
M1 | 1 12,01075 GHz | ~47.76 dém |
M2 1 14.458668 GHz | -61,34 dém ;
v

s N

Dote: 26 APR 2016 150559
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Test Report N°160321-01. TRO3 Rev. 00

Cond Spur — CHO (18GHz - 26.5GHz)
rS{-m:!mm l] [IIEI‘I

Ref Level 500 dBm Mode Auto Sweep
@1 Max

M1[1] 60.20 dBm
202809500 GHz

10 dBém

5.000 dBmy
0 dém i

~30dbm—1X0 -3 560 dBm

-20 dBm

-30 dBm

40 dém

-50 dBm

-60 dBm

-ExD

Start 18.0 GHz 90002 pts Stop 26.5 GHz
|Spurious Emissions

Rangelow | Rangeup | RBW | Frequency | PoweraAbs | aAlimit |
18.000 GHz 21,000 GH2 100.000 kHz 20,28085 GHz | -60.20 dbm | -200.00 d8
21.000 GHz 24,000 GHz 100.000 kH2 23,15078 GHz -61.32 dBm | ~200.,00 dB8
24,000 GHz 26,500 GHz 100.000 kH2 24.87626 GHz -60.48 dBm -200,00 d8

Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |

FDX ‘ 00 hz | -8,66 dBm
M1 1 20.28095 GHz | 60,20 dém

Nid v w
/5

DOote: 26 APR. 2016 1504 44
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Test Report N°160321-01. TRO3 Rev. 00

Cond Spur — CH39 (30MHz — 9GHz)
r'Spm:tnun l] @

Ref Level 500 dBm Mode Auto Sweep
@1 Max
I Maft] 45.81 dBm
10 dBm T 2.5200890 GHZ|
S %.000 dérm ™Mif1] -39.78 dBm
0 dém ] 7.2227060 GHz
=10uBnT 0 -9 250 dén
-20 dBm
-30 dBm :
A0 dBm 1 :
\4
-50 dBm t
|
60 dBm :
i T
Start 30.0 MH2 90002 pts Stop 9.0 GHz
|Spurious Emissions
Rongelow | Rongeup | RBW | Fraguency | PoweraAbs | Atimit |
| 20.000 MHz 3.000 GHz | 100.000 kHz2 2.44100 GH2 10.09 dém | -200,00 d8
3,000 GHz 6,000 GHz 100.000 kHz 4.68229 GHz -55.11 dBm | -200,00 dB
6.000 GHz 9.000 GH:2 100.000 kHz 7.32241 GRz -38.68 dbm -200.00 d8 |
|Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |!
FDX | | 0.0 Hz | -9,25 dBgm | | |
M1 | Y 7.322706 GHz | -39.7¢ dém | | |
M2 | 2.361203 Ghz | -43.86 dim |
M3 1 2.520999 GHz | -45.81 dém ;

) ! (L amaama

DOote: 26 APR 2016 1506 55

Cond Spur - CH39 (9GHz - 18GHz)

e
Spectrum l] ‘l:g!
Ref Level 500 dBm Mode Auto Sweep
@1 Max
™mM2[1] 60.65 dBm
154726340 GHz
10 dBm : r
5.000 dém maf1] 14 l? dBm
0 dem T 12.2042430 GHz
=10uBm FxD <9.250 din
-20 dBm
-30 dBm
-40 dBm
-50 dBm LU
M
-60 dBm 5
1oy |
Start 9.0 GHz 90002 pts Stop 18.0 GHz
|Spurious Emissions
Renge Low | Rangeup | RBW | Frequency |  pPoweraAbs | ALimit J
2.00D GHz 12,000 GHz 100.000 kHz 11,10325 GHz -62.95 dBm | -200,00 dB
12.000 GHz 15.000 GH2 100.000 kHz 12.20584 GHz | -53.64 dbm | -200.00 d& |
15,000 GHz 18,000 GHz 100.000 kH2 16,12501 GH2 -60.49 dBm ~200,00 g6 |
ok -
| Type | Ref | Trc | X-value | Y-value | _Function | Function Result |l
FO% 1 0.0 Rz | ~5.26 dém | |
M1 [ 1 12.204243 GRz | -54,13 dam |
M2 1 1£.472634 GHz | 60,65 dém | |

JU J ()

DOote: 26 APR 2016 1507 36
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Test Report N°160321-01. TRO3 Rev. 00

Cond Spur — CH39 (18GHz - 26.5GHz)
r'Spm:tnun l] @

Ref Level 500 dBm Mode Auto Sweep
@1 Max

™M1[1] 60.71 dBm
251235040 GHz

10 dBém

5.000 dBmy
'

0 dBém l

=10rdBTT D -9.250 dbn

-20 dBm

-30 dBm

A0 dBm

-50 dBm

-60 dBm

£xn "

Start 18.0 GHz 90002 pts Stop 26.5 GHz
|Spurious Emissions

Rangelow | Rangeup | RBW | Frequency | PoweraAbs | aAlimit |
18.000 GHz 21,000 GH2 100.000 kHz 20,54855 GHz | -60.90 dém | -200.00 d8 !
21.000 GHz 24,000 GHz 100.000 kH2 22.38510 GHz -60.69 dBm | ~200,00 96 |
24,000 GHz 26,500 GH2 100.000 kHz 25.12350 GHz -60.71 dBm -200,00 d8

Marker

Type | Ref | Trc | X-value | Y-value |  Function | Function Result ||

FDX ‘ 0.0 hz | -9,25 dam

M1 1 25.123504 GHz | -60,71 d&m

) ! {1 amasma

DOote: 26 APR. 2016 1506 21

|
|
)
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Test Report N°160321-01. TRO3

Cond Spur — CH78 (30MHz — 9GHz)

7
Spectrum l]

=]

Ref Level 500 dBm Mode Auto Sweep

DOote: 26 APR. 2016 151007

@1 Max
I Maft] 46.67 dBm
10 dBm } : 2.0399870 GHz
S %.000 déirm 1 ™Mif1] -38.68 dBm)
0dem | 74395020 GHz
=10 dBm==FXD -2 090 dBn
-20 dBm
-30 dBm ; T
40 dBm e Y
-50 dBm ‘ TYI
-60 dBm .
il
Start 30.0 MH2 90002 pts Stop 9.0 GHz
|Spurious Emissions
Rongelow | Rongeup | RBW | Fragquency | PpoweraAbs | Alimit |
20.000 MHz 3.000 GHz | 100.000 kH2 2.48020 GH2 10.24 dBém | -200,00 dB
3,000 GHz 6,000 GHz 100,000 kHz S.87785 GHz -56.91 dBm | -200,00 dB
6.000 GHz 9.000 GH2 100.000 kH2 7.43950 GHz -38.68 dém -200.00 d8 |
|Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |!
FDX | 0.0 Hz | -9,09 digm | | |
M1 1 7.439502 GHz | -26.68 dim | | |
M2 ‘ 2,860193 GHz | ~45.60 dam |
M3 1 2.639987 GHz | -46.67 dim :

Cond Spur —CH78 (9GHz — 18GHz)

Oote: 26 APR 2016 151045

4
Spectrum I] %’I
Ref Level 500 dBm Mode Auto Sweep
@1 Max
M2[1]) 61.41 dBm
160667140 GHz
10 dBm : LAk
5.000 dBm mif1] -61.35 dBm
0 dém i 15.5710310 GHz
IogBm== X0 9,000 dism
-20 dém
-30 dBm
-40 dBm
-50 dBm
M1 14}
-60 dBm -
fos | | l I l
Start 9.0 CHz 90002 pts Stop 18.0 GHz
|Spurious Emissions
Range Low Range U | RBW | Frequency |  pPowerAbs | ALimit |
2.000 GHz 12,000 GHz 100,000 kHz 11.,87405 GHz -63.18 dBm | -200,00 d8 |
12.000 GHz 15.000 GH2 100.000 kHz 1445967 GHz | -61.32 dém | -200.00 d8 |
15.000 GHz 18,000 GHz 100.000 kH2 15.57103 GHz -61.35 dBm ~200,00 9B |
Marker |
| Type | Ref | Trc | X-value | Y-value | __Function | Functlon Result |
FOX_ [ 1 0.0 Rz | -5.09 dém |
M1 [ 1 15.571031 Ghz | -61.35 dgm | |
| M2 | 1 16,066714 GHz | -61,41 d&m | |
X - T
J\ J
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Test Report N°160321-01. TRO3

Rev. 00

Cond Spur - CH78 (18GHz - 26.5GHz)

7
Spectrum l‘

=]

Ref Level 500 dBm

Mode Auto Sweep

@1 Max

10 dBm

™M1[1]

60.41 dBm
19.8189500 GHz

0 dBém

5.000 dBmy
I

[

XD 9.0

=I0aBm=

dim

-20 dBm

30 dBm

A0 dBm

-50 dBm

-60 dBm

£x0

PN

Oote: 26 APR 2016 151120

Start 18.0 GHz 90002 pts Stop 26.5 GMz
|Spurious Emissions |
Rangelow | Rangeup | RBW | Frequency | Powerabs | auimit |
18.000 GHz 21,000 GH2 100.000 kHz 19.81855 GHz | -60.41 dbm | -200.00 d8 |
21.000 GHz 24,000 GHz 100.000 kHz 22.87749 GHz -61.05 dBm | ~200.00 9B |

24,000 GHz 26,500 GH2 100.000 kHz 25.13928 GHz -60.82 dBm -200,00 d8

Marker

Type | Ref | Trc | X-value | Y-valun |  Function | Function Result ||
FDx 0.0 hz | ~9.09 dagm ,
- i 19.81895 GHz | -60.41 dém | |

4
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Test Report N°160321-01. TRO3

Rev. 00

EDR — 8-DPSK

Cond Spur — CHO (30MHz — 9GHz)

Spectrum  # I

]

Ref Level 500 dBm

Mode Auto Sweep

@1 Max
I mMaft] 46.688 dBm
10 dBm 1 2.3219990 GHz|
e %.000 dBrw ™M1[1] $2.45 dBm
0 dBm ] 7.2062100 GHz
<20-dBM—{F 20 10160 dismy
-20 dBm
-20 dBm
40 dBrm o B +
"
-50 dBm Y
DO dBm
ol l |
Start 30.0 MHz 90002 pts Stop 9.0 GHz
|Spurious Emissions
Rongelow | RongeUp | RBW | Frequency | Powerabs | ALimit !
20.000 MH2 3.000 GHz 100.000 kHz 2.40199 GH2 9.76 dém | -200,00 d8
3.000 GHz 6,000 GHz 100,000 kHz 4.80389 GHz -56.97 dBém | -200,00 dB
6.000 GHz 9.000 GH2 100.000 kH2 7.20601 GHz -39.94 dém -200.00 d8 |
|Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |l
FD¥ | | 0.0 Kz | ~10.16 dém | |
M1 | Y 7.20621 GHz | -42.45 dim |
M2 | 2.562173 Ghz | -46.23 dam |
M3 | 1 2.321999 GHz | -46.88 dam |
D g \ w
J\

Oote: 26 APR 2016 151548

Cond Spur — CHO (9GHz - 18GHz)

Z
Spectrum l] ué'l
Ref Level 500 dBm Mode Auto Sweep

@1 Max
™M2[1) 59.05 dBm
17.0187830 GHz
10 dBm
5.000 dBm maf1] $7.06 dBm,
0 dBém + 120108500 GHz
H-dBm—{F 20 10,160 dBny
-20 dBm
-30 dBm
-40 dBm
) 4
-50 dBm
M:
-60 dBm
. Aol l 1 1 1 1 | 1
Start 9.0 GHz 90002 pts Stop 18.0 GHz
lylﬂpuriouc Emissions

__Rengelow | Rangeup | RBW | Frequency |  powerAbs | ALimit J

9.00D GHz 12,000 GHz 100.000 kHz 11.92775 GHz -61.98 dBm | -200,00 dB
12.000 GHz 15.000 GH2 100.000 kHz 12.01085 GHz | -47.06 dbm | -200.00 d8 |
15.000 GHz 18,000 GHz 100.000 kH2 17,01878 GHz -59.85 dBm ~200,00 9B |
Marker i
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |l
Fow_ | 0.0 Hz | -10.16 dém | y
M1 1 12.01085 Gz | ~47.06 dém |
| M2 | 1 17018783 GHr | -59.8S dém | |

m
/5

DOote: 26 APR 2016 152225

e
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Test Report N°160321-01. TRO3

Cond Spur — CHO (18GHz - 26.5GHz)

7
Spectrum l‘

=]

Ref Level 500 dBm

Mode Auto Sweep

@1 Max

™M1[1]

20

60.66 dBm
9260500 GHz

10 dBm

5.000 dBmy
I

0 dém I

2 0-AB 0 <10

€0 dbnv

-20 dBm

30 dBm

A0 dBm

-50 dBm

-60 dBm

£xp "

PN

Oote: 26 APR 2016 15225

4

Start 18.0 GHz 90002 pts Stop 26.5 GMz
|Spurious Emissions |
Rangelow | Rangeup | RBW | Frequency | Powerabs | auimit |
18.000 GHz 21,000 GH2 100.000 kHz 20.39265 GHz | -60.66 dbm | -200.00 d8 {
21.000 GHz 24,000 GHz 100.000 kHz 23.80836 GHz -60.22 dBm | ~200.00 9B |

24,000 GHz 26,500 GH2 100.000 kHz 25.96589 GH: ~60.74 dBm -200,00 d&

Marker

Type | Ref | Trc | X-value | Y-value |  Function | Function Result ||
FDX , 0.0 Hz | -10.16 d&m |
| ™1 = 20.39265 GHz | -60.66 dam | |
il — w

Rev. 00
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Test Report N°160321-01. TRO3

Rev. 00

Cond Spur — CH39 (30MHz — 9GHz)

e
Spectrum l]

=]

Ref Level 500 dBm

Mode Auto Sweep

@1 Max

I magt]

10 dBm
0 dém

=.000 dBmy
i

T

™if1]

|-t E-dBm—t 0
-20 dBm

-8 570 dBmr

|

46.09 dBm
25211870 GHz
-37.24 dBm
7.23235060 GHz

-30 dBm

-0 dBm

-50 dBm

60 dBm

Start 30.0 MH2 90002 pts Stop 9.0 GHz
'Spurious Emissions
Rongelow | Rongeup | RBW | Freguency | Power Abs Alimit |
20.000 MHz 3.000 GHz | 100.000 kHz2 2.44119 GH2 10.04 dBém | -200,00 d8
3,000 GHz 6,000 GHz 100.000 kHz 485199 GHz -56.73 dBm | -200.00 dB
6.000 GHz 9.000 GH2 100.000 kHz 7.32351 GHz -37.24 dbm -200.00 d8 |
|Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |!
FDX® | | 0.0 hz | 9,57 dBm | |
M1 | Y 7.323506 GHz | -37.24 dém |
M2 1 2,361203 Ghz | -44,35 dim |
M3 [ 1 2.621187 GHz | -46.06 dém ;
g ¥ w
N\ J

DOote: 26 APR 2016 152524

Cond Spur - CH39 (9GHz - 18GHz)

Dote: 26 APR 2016 152609

4
Spectrum l] %’I
Ref Level 500 dBm Mode Auto Sweep
@1 Max
™M1[1) S4.41 dBmy
12.2056430 GHz
10 dBm
5.000 dBm m2[1] 61.06 dBm,
0 dém 4 16.6787940 GHz
“A0-dBM—F YD -8 570 dRr
-20 dém
-30 dBm
-40 dBm
-50 dBém -
-60 dBm T »~
s 1 IE l
Start 9.0 CHz 90002 pts Stop 18.0 GHz
|Spurious Emissions
. Range Low Range U | RBW | Frequency |  pPowerAbs | ALimit |
9.00D GHz 12,000 GHz 100.000 kHz 11.95085 GHz -62.54 dBm | -200.,00 dB |
12.000 GHz 15.000 GH2 100.000 kHz 12,20584 GHz | -54.41 dbm | -200.00 d8 |
15.000 GHz 18,000 GHz 100.000 kH2 17.07218 GHz -60.17 dBm ~200,00 9B |
Marker |
| Type | Ref | Trc| X-value | Y-value | Function | Function Result |
Fox._ || 0.0 Hz | ~6.57 dim | y
M1 1 12,205843 GRz | 54,41 dbm | |
M2 1 16.678704 GHz | -61,06 dém | ;
4! J
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Test Report N°160321-01. TRO3

Rev. 00

Cond Spur — CH39 (18GHz - 26.5GHz)

r
Spectrum t]

=]

Ref Level 500 dBm

Mode Auto Sweep

@1 Max

™M1[1]

59.62 dBm
20.83787500 GHz

10 dBm

5.000 dBamy
1

0 dém ]

~20-dBm—FXD -3 570 dBr

-20 dBm

-30 dBm

40 dém

-50 dBm

-60 gBm

XD

Start 18.0 GH2

90002 pts

Stop 26.5 GHz

|Spurious Emissions

RBW | Frequency

Power Abs | ALimit |

Rangelow | RangeUp |

18.000 GHz 21,000 GH2
21.000 GHz 24.000 GHz
24,000 GHz 26.500 GHz

100.000 kHz 20,27875 GHz
100.000 kH2

100.000 kH: 25,55382 GH:

23,77976 GHz |

-200.00 d&
-200.00 dB
-200,00 d&

-£9.62 dBm |
-60.93 dbm |
-59.56 dBm

Marker

Type | Ref | Trc | X-value

Y-value |  Function |

Function Result |

FDX |
M1 [ 1

0.0 Hz |
20.37875 GHz |

-9,57 dBm
-59,62 dam |

|
|
)

m
/s N\

Oote: 26 APR 2016 152655

.

FO-014: Test Report

56 of 79



Test Report N°160321-01. TRO3

Cond Spur — CH78 (30MHz — 9GHz)

e
Spectrum l]

=]

Ref Level 500 dBm

Mode Auto Sweep

DOote: 26 APR 2016 1526 25

@1 Max
I Maft] 47.41 dBm
10 dBm 1 r 2.5599950 GHz|
e 5.000 dérm 1 ™M1[1] $1.20 dBm
0 dém ] 74399020 GHz
|20-dBm—1x0 -3 550 dBirr
-20 dBm
-20 dBm :
40 dBm e :
-50 dBm | n
60 dBm -
)4 b
1
Start 30.0 MH2 90002 pts Stop 9.0 GHz
'Spurious Emissions
Rongelow | Rongeup | RBW | Freguency | PpoweraAbs | Alimit |
20.000 MHz 3.000 GHz | 100.000 kH2 2.48020 GH2 10.14 dBm | -200,00 dB
3,000 GHz 6,000 GHz 100,000 kHz S.81356 GHz ~57.17 dBm | -200,00 dB
6.000 GHz 9.000 GH2 100.000 kHz 7.43950 GHz -41.20 dém -200.00 d8 |
|Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |!
FDX | | 0.0 Kz | -9.86 dBm | |
M1 | =Y 7.439902 GHz | -41.20 dém | |
M2 RS 2.639987 GHz | -46.71 dim |
M3 [ 1 2.556995 GHz | -47.41 dém ;
g ¥ w
A

Cond Spur - CH78 (9GHz — 18GHz)

DOote: 26 APR 2016 152906

e
Spectrum I] lug'l
Ref Level 500 dBm Mode Auto Sweep
@1 Max
M211] 61.41 dBm
16.832 1890 GHz
10 dBm = 2 .
5,000 dém M1l -61.37 dBm
0 dem i 164939000 GHz
A0dBmM=—1F ¥ -9 BLO ORI
-20 dBm
-30 dBm
-40 dBm
-50 dBém
e
-60 dBm Pt
Start 9.0 GHz 90002 pts Stop 18.0 GHz
|Spurious Emissions
. Rengelow |  Rangeup | RBW | Frequency |  pPoweraAbs | ALimit |
9.00D GHz 12,000 GHz 100.000 kHz [1.83515 GHz -63.02 dBm | -200.,00 dB |
12.000 GHz 15.000 GH2 100.000 kHz 14,38507 GHz | -61.54 dbm | -200.00 d&8 |
15,000 GHz 18,000 GHz 100.000 kHz 16,62420 GHz -60.34 dBm ~200,00 98 |
Marker |
| Type | Ref | Trc | X-value | Y-value | _Function | Function Result |l
FO%. | 0.0 R | ~5.86 dim | |
M1 [ 1 16,4339 GHz | -61.37 dam |
M2 1 16.832189 GHz | -61,41 dém |
g ¥ w
J\ J
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Test Report N°160321-01. TRO3 Rev. 00

Cond Spur - CH78 (18GHz - 26.5GHz)
'Spnctmm l‘ @

Ref Level 500 dBm Mode Auto Sweep
@1 Max

™M1[1] 60.59 dBm
203205810 GHz

10 dBm

5.000 dBm
0 dém i

<O —FX0 3 260 b - - -t -

-20 dBm

30 dBm

A0 dBm

-50 dBm

-50 dBm- - y

Start 18.0 GH2 90002 pts Stop 26.5 GHz
|Spurious Emissions

Rangelow | Rangeup | RBW | Frequency | Powerabs | auimit |
18.000 GHz 21,000 GH2 100.000 kHz | 20,26555 GHz | -60.60 dém | -200.00 d& |
21,000 GHz 24,000 GHz 100.000 kHz 22,29991 GHz -50.06 dBm | -200,00 d6 |

24,000 GHz 26,500 GHz 100.000 kHz € 27068 GHz -60.59 dBm -200,00 d&

Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result ||
FDX , 0.0 Kz | -9.85 dBm
M1 [ 1 25.320881 GHz | -60.5¢ dam |
Nid ™ w

P AN J

NN

|
|
)
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B.6

Test Report N°160321-01. TR03

Standard references:

Radiated spurious emission

FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits
specified in 815.209(a):
Freq Range Field Stregth Field Stregth Meas. Distance
(MHz) (1V/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 Above 960 500 54 3

The emission limits shown in the abowe table are based on
measurements employing CISPR quasi-peak detector except for
the frequency bands 9-90 kHz, 110-490 kHz and abowve 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 abowe the indicated values in the
table.

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.
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Radiated Setup < 1GHz

5m

] .

Tum table

Radiated Setup 1GHz - 18GHz

i

Turn table

Radiated Setup 18 GHz - 25 GHz

110 2.5
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Test result:
30 MHz — 1 GHz
Radiated Spurious — All Modes
1201
11ar
100
aar
a:l- — o =,
g—E ot
2 e
E
ER-
|
1 '
3r
20
1ar
:': Ok 3 60 &l 1-}I:I b 200 300 400 500 a0d 1G
Freguencyin Hz
Peak measurements — Limit FCC Peak
Frequency Max Peak Limit Margin
MHz dBuV/m dBuv/m dB
60.07 32.45 40.06 7.61
Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
mode.
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BR - GFSK -1 GHz — 18 GHz

Radiated Spurious — Ch0 DH5

Liza: 1 cB N

e
T

13
hi=}

1 I 3 3 a T M‘T_ﬂ-:yl:oa-'z 11 11 13 7 1=
Peak measurements AVG measurements m—— |imit FCC Peak == = : Limit FCC Avg
Frequency Max Peak Awg Limit Margin
MHz dBuv/m dBuVv/m dBuv/m daB
6390 58.1 - 74 15.9
6390 - 46.9 54 7.1
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Radiated Spurious — Ch39 DH5

L=z 1 cH kAN

3 a T = -

10 11

Fraguenoyin SHz

7 1=

Peak measurements AVG measurements s Limit FCC Peak == =« « Limit FCC Avg
Frequency Max Peak Aw Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
6392 58.3 - 74 15.7
6392 - 46.7 54 7.3
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Radiated Spurious — Ch78 DH5

L=z 1 cH kAN

10 11

Fraguenoyin SHz

= Peak measurements AVG measurements = |imit FCC Peak == =  Limit FCC Avg
Frequency Max Peak Aw Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
6392 59.1 - 74 14.9
6392 - 46.7 54 7.3
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EDR — m/4-DQPSK =1 GHz — 18 GHz

Radiated Spurious — Ch0 2DH5

100
e

=

T3

-
0

Liza: 1 cB N

e
T

13
hi=}

10 11

Fraguencyin GHz

= Peak measurements AVG measurements m—— |imit FCC Peak == = : Limit FCC Avg
Frequency Max Peak Awg Limit Margin
MHz dBuv/m dBuVv/m dBuv/m daB
6382 59.5 - 74 14.5
6382 - 46.8 54 7.2
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Radiated Spurious — Ch39 2DH5

L=z 1 cH kAN

3 a T = -

10 11

Fraguenoyin SHz

7 1=

Peak measurements AVG measurements s Limit FCC Peak == « « Limit FCC Avg
Frequency Max Peak Aw Limit Margin
MHz dBuv/m dBuVv/m dBuv/m daB
6218 59.3 - 74 14.7
6218 - 46.9 54 7.1
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Radiated Spurious — Ch78 2DH5

L=z 1 cH kAN

10 11

Fraguenoyin SHz

= Peak measurements AVG measurements m=  Limit FCC Peak == =  Limit FCC Avg
Frequency Max Peak Aw Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
6370 58.9 - 74 15.1
6370 - 46.9 54 7.1
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EDR - 8-DPSK =1 GHz — 18 GHz

Radiated Spurious — Ch0 3DH5

Liza: 1 cB N

e
T

13
hi=}

- 10 11
Fraguencyin GHz

Peak measurements AVG measurements m—— |imit FCC Peak == = : Limit FCC Avg
Frequency Max Peak Awg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
6384 59.4 - 74 14.6
6384 - 46.7 54 7.3
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Radiated Spurious — Ch39 3DH5

L=z 1 cH kAN

3 a T = -

10 11

Fraguenoyin SHz

7 1=

Peak measurements AVG measurements s Limit FCC Peak == « « Limit FCC Avg
Frequency Max Peak Aw Limit Margin
MHz dBuV/m dBuV/m dBuVv/m dB
6235 58.9 - 74 15.1
6235 - 46.9 54 7.1
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Radiated Spurious — Ch78 3DH5

L=z 1 cH kAN

3 a T = -

10 11

Fraguenoyin SHz

7 1=

Peak measurements AVG measurements s Limit FCC Peak == « « Limit FCC Avg
Frequency Max Peak Aw Limit Margin
MHz dBuV/m dBuV/m dBuVv/m dB
6316 58.8 - 74 15.2
6316 - 46.8 54 7.2
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18 GHz — 25 GHz

Radiated Spurious — All Modes

L= | o b

=]
1z =3 i= 1ies

a0 p-=E) = 3= pra- pro-t) = =t It s =)
Freguencyin GHz

= Peak measurements AVG measurements s Limit FCC Peak == =  Limit FCC Avg
Frequency Max Peak Aw Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
21498 47.6 - 74 26.4
21498 - 38.1 54 15.9

mode.

Note 1: The spurious signals detected do not depend on either the

operating channel or the modulation
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