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Test Report N°15051101.TR0O5

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.
FCC OET KDB 558074 D01 DTS Meas Guidance v03r03 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247
FCC OET KDB 662911 D01 Multiple Output v02r01 — Emissions Testing of Transmitters with
Multiple Outputs in the Same Band.

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

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 23°C £ 2°C

Humidity 5296 + 5%
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Test Report N°15051101.TR0O5 Rev. 00
4. Test samples
Sample Control # Description Model Serial # DB 0 § Note
receptlon
WIFi/BT High WF MAC:
15051101.S21 End Module 8260NGW H 34-13-E8:36.93.E5 | 2015-06-01
15051101.512 | Extender board |  PCB00495 A ooaieoos | 20150512 | Used for
#01 Switching conducted
15051101.S11 | power supply SPU60-102 07990499 1249 2015-05-12 tests
SINPRO 5V 6A
15051101.S15 Laptop DELL E5440 BJSYN32 2015-05-20
WIFi/BT High WF MAC:
15051101.S22 End Module 8260NGW H 3413E8369322 2015-06-01
Switching
15051101.S05 | power supply SPU60-102 07990495-1249 2015-05-12
SINPRO 5V 6A
ASS0495-001,
15051101.S06 | Extender board PCB00495 4950414-019 2015-05-12 Used for
#02  '15051101.507 | USB Cable E154336 NA 2015-05-12 rat‘l':ttsed
15051101.S08 |  PCI Cable Blue cable 1 NA 2015-05-12
meter
15051101.S09 Laptop Dell E5440 9FSYN32 2015-05-12
CN-OJCF3V-
15051101.S10 | AC/DC Adapter 90W 19.5V 48661-51S-OPIC- | 2015-05-12
4.62A
A02
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 4.0
6. Remarks and comments
N/A
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Test Report N°15051101.TR0O5 Rev. 00
7. Test Verdicts summary
7.1. 802.11 b/g/n — DTS
FCC part RSS part Test name Verdict
15.247 (a) (2) RSS-247 Clause 5.2 (1) 6dB Bandwidth P
15.247 (b) (3) | RSS-247 Clause 5.4 (4) g/'aai‘;]"m”m output power and antenna P
15.247 (d) RSS-247 Clause 5.5 Out-of-band Emissions (conducted) P
15.247 (e) RSS-247 Clause 5.2 (2) Power spectral density P
ig%; (d) RSS-247 Clause 5.5 Out-of-band Emissions (radiated) P
7.2. BLE-DTS

FCC part RSS part Test name Verdict
15.247 (a) (2) RSS-247 Clause 5.2 (1) 6dB Bandwidth P
15.247 (b) 3) | RSS-247 Clause 5.4 (4) g"aai;]“m“m output power and antenna p
15.247 (d) RSS-247 Clause 5.5 Out-of-band Emissions (conducted) P
15.247 (e) RSS-247 Clause 5.2 (2) Power spectral density P
iggg; (d) RSS-247 Clause 5.5 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 2015-08-19 O. Fargant | First Issue
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Test Report N°15051101.TR0O5

Annex A. Test & System Description

A.l Test Conditions

For 802.11b/g modes the EUT can transmit at both CHAIN A and CHAIN B RF outputs individually,

but not simultaneously.

For 802.11n20 (20 MHz channel bandwidth), 802.11n40 (40MHz channel bandwidth) modes the EUT
can transmit at both CHAIN A and CHAIN B RF outputs individually, and also simultaneously.

For Bluetooth Low Energy mode the EUT can transmit only at CHAIN B RF output.

The conducted RF output power at each chain was adjusted according to the client’s supplied
Target values (see following table) using the Intel DRTU tool and measuring the power by using a
calibrated average power meter. Measured values for adjustment were within -0.2 dB/+0.3 dB from the

declared Target values.

Conducted Power, Target Value (dBm)

MIMO at
BW Data Freq. SISO SISO
iode (MH2) Rate | SH# (Mqu) Chain A Chaing | Pothports
A and B
1 2412 21.0 195 i
6 2437 21.0 20.0 i
802.11b 20 1Mbps 11 2462 18.0 16.0 i
12 2467 14.0 13.0 i
13 2472 8.0 8.0 i
1 2412 18.0 155 i
6 2437 21.0 20.5 i
802.11g 20 6Mbps 11 2462 18.0 17.0 i
12 2467 10.0 10.0 i
13 2472 5.0 4.0 i
1 2412 16.5 15.0 155
o 6 2437 21.0 20.0 18.0
802.11n 20 e 11 2462 18.0 175 16.0
12 2467 9.0 8.0 8.0
13 2472 55 4.5 5.0
3F 2422 16.0 15.0 125
o 6F 2437 21.0 21.0 175
802.11n 40 e oF 2452 175 14.0 14.0
10F 2457 8.0 7.0 7.0
11F 2462 4.0 4.0 4.0
0 2412 } 8.0 }
ng%tgg:gy 2 1Mbps 19 2437 . 8.0 -
39 2462 i 6.5 i

* Note: HT8 for MIMO modes only.

Alternative channels to the highest channel have been also tested for Band Edge compliance.

The following data rates were selected based on preliminary testing that identified those rates as the

worst cases for output power and spurious levels at the band edges:

802.11b > 1Mbps
802.11g > 6Mbps

802.11n20 and 802.11n40 (SISO) > HTO
802.11n20 and 802.11n40 (MIMO) = HT8

FO-014: Test Report
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Test Report N°15051101.TRO5 Rev. 00

A.2 Measurement system

Measurements were performed using the following setups, made in accordance to the general
provisions of FCC DTS Measurement KDB 558074 D01 DTS Meas Guidance v03r03.

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, using the Intel proprietary
tool DRTU.

Conducted Setup

AC/DC
Power Spectrum analyzer

Adapter

e
f
~ 10dBATT - 4
Laptop
Radiated Setup < 1GHz
—
Rack with
fitters, switches
Spectium analysr and kw pcise am
m ' -
: o I
[ § 1o dm i
\ _
I ., B [ ] ;

Turn table
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Radiated Setup 1GHz - 18GHz

Rack with
filters, switches
Spectrerm anakoer a0 lowrolse - -
- _ amoplifiers
»

Radiated Setup > 18GHz

Turn table

Rack with
iters, switches
Soactrum analyzer and low nose -

=

Turn table

FO-014: Test Report 8 of 298



Test Report N°15051101.TR0O5

A.3 Test Equipment List

Conducted Setup

ID# Device Type/Model Serial Number | Manufacturer Cal. Date C?DléltDeue
0310 Spectrum analyzer FSV40 101425 Rohde & 2015-03-25 2017-03-25
Schwarz
Radiated Setup
ID# Device Type/Model Serial Number | Manufacturer Cal. Date C?Dlé ItDeue
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 N/A N/A

A4 Measurement Uncertainty Evaluation

The system uncertainty evaluation is shown in the below table:

Measurement type Uncertainty [ +dB]
Conducted Power +1.0
Conducted spurious emission +29
Radiated test < 1GHz +3.8
Radiated test 1GHz - 40 GHz +4.7
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Test Report N°15051101.TRO5 Rev. 00

Annex B. Test Results DTS

B.1 6dB & 99% Bandwidth

Test limits:

FCC part RSS part Limits

RSS-247 Systems using digital modulation techniques may operate in the
15.247 (a) (2) Clause 5.2 | 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The
(1) minimum 6 dB bandwidth shall be at least 500 kHz.

Test procedure:

The setup below was used to measure the 6dB & 99% Bandwidth. 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 analyer

10d8 ATT -

FO-014: Test Report 10 of 298
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Results tables:
Mode Rate Antenna Channel FrTﬁAl:_'ezr]]cy GFI\I/?H%N g?m_g},v
1 2412 10.05 15.06
6 2437 10.05 14.99
SISO CHAIN A 11 2462 10.05 14.80
12 2467 9.07 14.68
13 2472 10.05 15.09
802.11b 6Mbps
1 2412 10.05 14.91
6 2437 10.06 15.10
SISO CHAIN B 11 2462 10.05 14.98
12 2467 10.06 15.18
13 2472 10.05 14.82
1 2412 15.42 16.64
6 2437 15.12 19.59
SISO CHAIN A 11 2462 15.11 16.54
12 2467 15.67 16.49
13 2472 15.67 16.68
802.11¢g 6Mbps
1 2412 15.08 16.41
6 2437 15.45 19.53
SISO CHAIN B 11 2462 15.65 16.55
12 2467 15.91 16.56
13 2472 15.10 16.43
1 2412 15.93 17.70
6 2437 16.32 23.76
SISO CHAIN A 11 2462 15.10 17.59
12 2467 15.68 17.59
HTO 13 2472 16.32 17.74
1 2412 15.09 17.53
6 2437 16.16 20.11
SISO CHAIN B 11 2462 15.12 17.66
12 2467 16.78 17.75
802.11n20 13 2472 15.10 17.59
1 2412 16.06 17.73
6 2437 15.69 17.75
MIMO CHAIN A 11 2462 15.11 17.63
12 2467 15.93 17.61
HTS 13 2472 16.06 17.77
1 2412 15.09 17.61
6 2437 16.30 17.76
MIMO CHAIN B 11 2462 16.29 17.75
12 2467 17.53 17.69
13 2472 15.08 17.58
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Mode Rate Antenna Channel FrTﬁAl:_'ezr]]cy GFI\I/?H%N g?m_g},v
3F 2422 32.55 36.07
6F 2437 33.81 38.98
SISO CHAIN A 9F 2452 35.07 36.09
10F 2457 32.56 36.01
HTO 11F 2462 32.54 36.07
3F 2422 33.82 36.07
6F 2437 36.03 38.41
SISO CHAIN B 9F 2452 33.83 36.21
10F 2457 33.84 36.21
802.11n40 11F 2462 33.84 36.02
3F 2422 32.55 36.07
6F 2437 35.06 36.25
MIMO CHAIN A oF 2452 35.06 36.08
10F 2457 32.56 35.96
HT8 11F 2462 35.72 36.10
3F 2422 33.82 35.86
6F 2437 35.70 36.46
MIMO CHAIN B oF 2452 33.81 36.18
10F 2457 33.83 36.18
11F 2462 36.42 35.95
FO-014: Test Report 12 of 298
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Results screenshot:

802.11b, 1Mbps — Chain A

Spectrum  # I q‘}!
Ref Level 1500 c8m « RBW 100 kHz
e AtL 25d6  SWT 37.9 ps » VBW 300 kHz  Mode Auto FFT
SGL TDF
® 1Pk Max
| 2 1 rwl!l .36 dBm|
10 dBm \ : et ~ M . -0
i TH 5.174 dBm T Tk W W e 240697000 GHz
0 d8 3 J ! M2[1) )‘\\ 12.17 dBm,
. e N\ N "lwlq 2. 41298550 GHz
2
-10 dBm 1)'4 M
s
!
20 dBm ;/ \{L
i
30 . A .
Lv.dﬁ?_';\"',nro«-f o o
A0 dBm
-50 dBm
60 dBm
-70 dBm
-0 dBm
CF 2,412 GHz 10000 pts Span 30.0 MH2
Marker ’
_Type | Ref | Trc | X-value |  Y-value | Function | Function Result |
M1 1 2.40697 GHz 6.36 dam |
D1 M1 1) 10.05 MHz 02408
M2 1 2,4129955 GMz 12.17 ddm
-
& JU VI o8

-

DOate: ZJIN 2015 10049 44

99% BW - CH1
Spectrum  # I o

v
Ref Level 1500 c8m « RBW 200 kHz

e AL 25d6  SWT 28,4 pa » VBW I MHz  Mode Auto FFT
SGL TDF

® 1Pk Max

copan ! Kadn,  MAT 12.24 dBm
e .LJJL'U“U'\ "“""WL'\.!‘& 2.41248500 GHz

/ Oty 15,059529990 MHz
0 dém - ol F b‘k Mvn,,
Lo

PV y
-10 dB M Al
-20 dBm j}l M\

-2 aam_‘iw,aw- AN AN DLl

dém

-50 dBm

-60 dBm

-70 dBm

-E0 dBm

CF 2,412 GHz

32001 pts 24:" 40.0 MH2
—
. -4 L -

DOate: ZJIN 2015 10049:59
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6dB BW — CH6

Spectrum  # l

(%]

Ref Level 1500 c8m
e AT 25 db
SGL TDF

SWT 37.9 pa » VBW 300 kM2

& RBW 100 kHz
Mode Auto FFT

® 1Pk Max

10 dém I

Il £ Y 1-

0 dém

TH ©.552 dbm

23 . s MI[1)
ey

Y ot i AL ¢y O

.64 dBm

-

-10 dBm

‘JJ“

174

M2[1) J\/\‘U\, :

-

2. 43195500 GHz
12.55 dBm
2 A359R750 GHz

-20 dBbm

.\wj

40 dBm

b VL,

50 dBm

60 dBm

<70 dém

-80 dBm

CF 2,437 GHz

10000 pts

|Marker
_Type | Ref | Trc |

X-value |

Y-value | Function |

Function Result |

Span 30.0 MH2z

M1| 1
01| M1 1
M2 1

2.431955 GHz
10.05 MHz |
2,4359875 GHz

6. 64 dbm
01048
12.55 dam

S—

Date. 3IJUNZD15 143520

el

W

99% BW - CH6

Spectrum  # l

&

Ref Level 1500 c8m
e AT 25 db
SGL TDF

SWT 28

4 g3 = VBW

« RBW 200 kHz

I MHz2  Mode Auto FFT

® 1Pk Max

10 dém

canpal iy, M1

0 dBm

e WWWL&‘
’.-'u“'i J" \/ o

WM 5

12.61 dBm
243638750 GHz
13.99078 1508 MH2

-10 dBm

V%Lq

-20 dBmy

=30 dem

va\ M—"'

g dBm

g
g’\

-50 dBrm

-60 dBm

70 dBm

-E0 dBm

CF 2.437 GHz

— -

DCate. 3 JUNZD15 142895

32001 pts 20" 40.0 MH2

—
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6dB BW - CH11

Spectrum  # l

(%]

SGL TDF

Ref Level 1500 c8m
e AT 25 db

& RBW 100 kHz
SWT 37.9 pa » VBW 300 kM2

Mode Auto FFT

® 1Pk Max

10 dBm |

P )

I

0 dém

TH 5.543 dB

) I

\

-10 dBm

1

2 45695500 GHz

2. 40098450 GHz

6.70 dBm,

12 .54 dBm

20 dBm ’/

-

X

-30 dBm

ho WY

40 dBm

)_r

MV’W

-50 dBm

60 dBm

-70 dBm

-80 dBm

CF 2,462 GHz

10000 pts

|Marker
_Type | Ref | Trc |

X-value |

Y-value

|__Function |

Span 30.0 MH2

Function Result |

M1| 1
01| M1 1
M2 1

2.456055 GHz
_10.05 MHz |
2,4609845 GHz

6.70 dim
-0.10d8
12.54 dim

S—

Date. 3 JUNZD15 1004613

W

el

99% BW - CH11

Spectrum  # l

&

Ref Level 1500 c8m

« RBW 200 kHz

o ALt 25d6  SWT 28.4 ps @ VBW 1 MHz  Mode Auto FFT
SGL TDF
® 197k Max
Caanhy A ey, ME1T 12.71 dBm
10 dgm e \/’ A 2,46 138500 GHz
Faiiil 0w, 14.795707632 MHz
0 dém I-:A’JI‘J.’ %;’Uni
VJW b W W\Jkﬁ
-10 dBm o V\l
20um f

-3 a0 LN
S

-40 dBm

A

[ Mg’\

-50 dBrm

-60 dBm

70 dBm

-E0 dBm

CF 2,462 GHz

— -

DCate. 3 JUN 2015 10:465:23

32001 pts 20" 40.0 MH2

—

FO-014: Test Report

15 of 298

Rev. 00



Test Report N°15051101.TRO5

6dB BW - CH12
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802.11b, 1IMbps — Chain B
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6dB BW - CH12
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802.11g, 6Mbps (SISO) — Chain A
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802.11g, 6Mbps (SISO) — Chain B
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802.11n20, HTO (SISO) — Chain A
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802.11n20, HTO (SISO) — Chain B

6dB BW - CH1
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802.11n20, HT8 (MIMO) — Chain A
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802.11n40, HTO (SISO) — Chain A
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6dB BW — CHIF

Spectrum  # I -

Ref Level 1500 c8m « RBW 100 kHz

o AtL 25d6  SWY S56.9 ps » VBW 300 kHz  Mode Auto FFT
SGL TDF

® 1Pk Max

X :
10 dBm udt1] 0.68 dBm

v 243444000 GH2
SR ONCR/SP N A
-10 dBmy

o1 5.20 dBm
'?0 W "“M

O dbm——r

5573250 GHz
O dBm

40 dBm

-50 dBm

60 dBm

-70 dBm

-80 dBm
CF 2,452 GHz 10000 pts
Marker

_Type | Ref | Tre | X-value |  Y-vole | Function | Function Result |
M1| 1 2.43443 Gz -0.68 dam

01| M1 1 35.07 MHz | -0,03 d8

M2 1 2,4557325 GHz 5.28 ddm

S— DA L

Date. 3JUNZD15 115235

Span 50.0 MH2

99% BW — CHIF

Spectrum  # I -

Ref Level 15,00 c8m « RBW 500 kHz
b Att 25d6 SWT 18.9 ps » VBW 2MH2  Maode Auto FFT
SGL TDF
® 1Pk Max
M1 M1} .61 dBm
10 dém

NJ‘,X,_,\ 2. 490615490 GHz
}I& \f’%\“ y 36,093872066 MHz

0 dBm

1
™

-10 dBm ,‘/ \\\L

-20 dBmy ‘/ﬂ

A N
-40 dBm \M"ﬁ

-50 dBr

-60 dBm

70 dBm

-E0 dBm

CF 2,452 GHz

32001 pts 20" 80.0 MH2

-

DOate. 3 JIN 2015 115252

FO-014: Test Report 55 of 298



Test Report N°15051101.TRO5

6dB BW —

CH10F

Spectrum  # I

=)

Ref Level 1500 dém

*» RBW 100 kHz

hiloa s

b ALL 2508 SWT 569 us » VBW 300 kW2 Mode Auto FFT
SGL TDF
@ 1Pk Max
M1j1) 10.53 dBm
10 dBm 2.,43935500 GHz
" P
0 dBm o M2011 .72 dBm

296073250 GHz

1
\

T

L )

Date: 30 JUN.2015 125846

v
50 dém
-60 dBm
-70 dBm:
80 dBm
CF 2.457 GHz 10000 pts Span 50.0 MHz
[Marker |
Type | Ret | Tre | X-value | Y-value |  Function | Function Result )
w1 1 2.430455 GHz | 10,53 dem
DI M1 1 32.56 MM2 «0.19¢8
M2 1] 2.4607325 GHz | 4,72 dém |

W

99% BW —

CHI10F

Spectrum  # I

=)

Ref Level 1500 dém

« RBW 500 kHz

S 2508 SWT 185 us & VBW  2MMz Mode Auto FFT
SGL TDF
@ 1Pk Max
mif1] 1.30 dBm
10 dBm 2.44509290 GHz
Ma Oce Bw 30,0063 74801 MH2z
0 dBm o
T3 M,}\‘V\"\ Al 2
y ¥ <
-10 dBm /
20 dBm ¢

-30 dBm /J

40 dBm

%“‘MM.MW
<50 dBm:
-60 dém
<70 dBm
-80 dBm
CF 2,457 GHz

.

Date: 30 JUN. 2015 135601

32001 pts Spon 50.0 Mz

FO-014: Test Report

56 of 298

Rev. 00



Test Report N°15051101.TRO5 Rev. 00

6dB BW - CH11F

Spectrum I |u‘?l

Ref Level 500 dbm w RBW 100 kMz
b AtL 15dB  BWT 56.9 5 w VBW 300 b4z Mode Auto FFT
TOF
(@ 15k Mz
D11} 0.01 dB
0 dBm 32,54150 MHz
Mif1] 22.56 dBm
*10 dBm 15 2. 44445600 GHz

-20 dBM— - gl WM ‘
po i b

il \““%

60 dém
-70 dBm
-80 dBm
90 dBm:
CF 2.462 GHz 10000 pts Span 50.0 MHz
|Marker |
Type | Ref | Tre | X-value | Y-value | Function | Function Result l'
M1 1) 2.444450 GHz | -22.56 dem |
DI M1 1 32,5415 MM2 «0.01 o8
M2/ 1l 2.4500825 GHz | -16.46 dm

( ) D | e

Date: 3. JUL 2015 142028

99% BW - CH11F
Spectrum I |u‘?l
Ref Level 500 dBm w RBW 500 kMz
b AtL 15dE BWT 189 us » VBW 2 M2  Mode Auto FFT
TOF
@ 1Pk Max
mif1] 56.34 dBm
0 dem 2.43200000 GHz
Oce Bw 30,071372770 MH:
10 dBm
™|
d \ M\-\
1 -
-20 dBm gt i, T R

20 dBm

2 \

S0 dBm T =
K L
60 dBm StV i
-70 dém
80 dBm
-90 dBm

CF 2,462 GHz 32001 pts 200 B80.0 MH2z
L j t J

Date: 3.JUL 2015 1421:03

FO-014: Test Report 57 of 298



Test Report N°15051101.TRO5

Rev. 00

802.11n40, HTO (SISO) — Chain B
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802.11n40, HT8 (MIMO) — Chain A
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Spectrum  # I

(7

b AL
SGL TDF

Ref Level 15,00 c8m
25 db

« RBW 100 kHz

SWT 56.9 ps » VBW 300 kHz  Mode Auto FFT

® 1Pk Max

10 dBm

mi[1]

0 dim

M2
yM2(1]

™ 5,300 ¥
Ll

Y

-10 dBm

il i

| C.A2572250 GHy

-5.31 dBm
240696500 GHz
0.60 dBm

-

|
20 dem J

‘»\i

L

" 3
e

pl'
40 dBm

i

-50 dBm

60 dBm

=70 dBm

-80 dBm

CF 2,422 GHz

10000 pts

Marker
_Type | Ref | Trc |

X-value | Y-value |__Function |

Function Result |

Span 50.0 MH2z

M1| 1
o1, M1 1
M2 1

2.406965 GHz
32.55 MHz |
2,4257225 GHz

-5.31 dam
0.09d8
0.60 dim

( X

Dete: 5.JUL2015 164040

W

-

99% BW — CH3F

Spectrum  # I

()

Ref Level 15,00 c8m
e AL 25 db
SGL TDF

« RBW 500 kHz

SWT 189 s » VBW 2 M-z  Mode Auto FFT

® 1Pk Max

10 dém

M1[1]

0 dBm

M1

Joine S

+02 dBm
2.423392560 GHz
6071372770 MH2

-10 dBm

})\__W/' ] <3

-20 dBmy

-30 dem

-40 dBm

VNAV‘

-50 dir

-60 dBm

-70 dBm

-ED dBm

CF 2,422 GHz

- 4

DCete: 5L 2015 164056

32001 pts ﬁon 80.0 MH2

-

FO-014: Test Report

63 of 298



Test Report N°15051101.TRO5 Rev. 00

6dB BW — CH6F
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6dB BW - CH10F
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6dB BW - CH10F
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B.2 Maximum 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:

(3) For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an
alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the
RSS-247 maximum con.ducte.d output power. Maxi_mum Condycted
15.247 Clause Output Power is defined as the total transmit power delivered
(b) (3) 5.4 (4) to all antennas and antenna elements averaged across all
' symbols in the signaling alphabet when the transmitter is
operating at its maximum power control level. Power must be
summed across all antennas and antenna elements. The
average must not include any time intervals during which the
transmitter is off or is transmitting at a reduced power level.
(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 Maximum Conducted Output Power was measured using the channel integration method
according to Method AVGSA-2, defined in paragraph 9.2.2.4 of FCC KDB 558074 D01 - Guidance for
Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating Under
§15.247.

For MIMO mode, according to the measure-and-sum approach defined in FCC KDB 662911 -
Guidance for Emission Testing of Transmitters with Multiple Outputs in the Same Band, the
conducted emission level (e.g., transmit power or power in specified bandwidth) is measured at each
antenna port. The measured results at the various antenna ports are then summed mathematically
in linear power units to determine the total emission level from the device.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the
measured conducted power. The declared maximum antenna gain is 3dBi.

The setup below was used to measure the maximum conducted 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.

ACfDC
Prowser
Adager

Specirum anakyzer

1008 ATT
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Results tables:
Power [dBm]
Meas.
Duty Frequency IEESITE Duty cycle
Mode Rate CH Antenna Conducted EIRP
Cycle [MHZz] Compensated
RMS
[%]
SISO CHAIN A 20.8 20.8 23.8
1 2412
SISO CHAIN B 194 19.4 22.4
SISO CHAIN A 21.0 21.1 24.1
6 2437
SISO CHAIN B 20.0 20.1 23.1
SISO CHAIN A 17.8 17.9 20.9
802.11b 1Mbps | 98.7 11 2462
SISO CHAIN B 16.0 16.0 19.0
SISO CHAIN A 14.1 14.2 17.2
12 2467
SISO CHAIN B 12.7 12.8 15.8
SISO CHAIN A 8.0 8.0 11.0
13 2472
SISO CHAIN B 7.7 7.8 10.8
SISO CHAIN A 17.7 17.8 20.8
1 2412
SISO CHAIN B 155 15.5 18.6
SISO CHAIN A 21.0 21.0 24.0
6 2437
SISO CHAIN B 20.3 20.4 23.4
SISO CHAIN A 18.1 18.2 21.2
802.11g 6Mbps | 98.7 11 2462
SISO CHAIN B 17.3 17.3 20.3
SISO CHAIN A 10.2 10.3 13.3
12 2467
SISO CHAIN B 10.2 10.3 13.3
SISO CHAIN A -5.0 -5.0 -2.0
13 2472
SISO CHAIN B -4.1 -4.0 -1.0
SISO CHAIN A 16.4 16.5 19.5
1 2412
SISO CHAIN B 14.8 14.9 17.9
SISO CHAIN A 214 21.6 24.6
6 2437
SISO CHAIN B 20.3 20.4 23.4
SISO CHAIN A 17.8 18.0 21.0
802.11n20 HTO 97.5 11 2462
SISO CHAIN B 17.3 174 20.4
SISO CHAIN A 9.0 9.1 12.1
12 2467
SISO CHAIN B 7.8 7.9 10.9
SISO CHAIN A -5.7 -5.6 -2.6
13 2472
SISO CHAIN B -4.6 -4.5 -1.5
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Power [dBm]
Meas.
Dut Frequenc LEEIE Duty cycle
Mode Rate y CH 4 y Antenna Conducted yecy EIRP
Cycle [MHZz] Compensated
RMS
[%]
MIMO CHAIN A 15.3 15.5 18.5
1 2412
MIMO CHAIN B 15.4 15.6 18.6
MIMO CHAIN A 18.5 18.7 21.7
6 2437
MIMO CHAIN B 17.8 18.0 21.0
MIMO CHAIN A 18.2 18.3 21.3
802.11n20 97.0 11 2462
HT8 MIMO CHAIN B 15.6 15.8 18.8
MIMO CHAIN A 7.9 8.0 11.0
12 2467
MIMO CHAIN B 7.8 7.9 10.9
MIMO CHAIN A -6.5 -6.4 -3.4
13 2472
MIMO CHAIN B -5.3 -5.3 -2.3
SISO CHAIN A 15.9 16.0 19.0
3F 2422
SISO CHAIN B 15.0 15.1 18.1
SISO CHAIN A 215 21.7 24.7
6F 2437
SISO CHAIN B 20.8 21.0 24.0
SISO CHAIN A 17.4 17.5 20.5
HTO 96.7 9F 2452
SISO CHAIN B 13.8 14.0 17.0
SISO CHAIN A 7.8 8.1 11.1
10F 2457
SISO CHAIN B 6.8 7.1 10.1
SISO CHAIN A -4.3 -4.0 -1.0
11F 2462
SISO CHAIN B -4.3 -4.0 -1.0
802.11n40
MIMO CHAIN A 12.4 12.6 15.6
3F 2422
MIMO CHAIN B 12.5 12.7 15.7
MIMO CHAIN A 18.1 18.2 21.2
6F 2437
MIMO CHAIN B 17.4 17.6 20.7
MIMO CHAIN A 16.1 16.3 19.3
HT8 96.7 9F 2452
MIMO CHAIN B 13.6 13.7 16.7
MIMO CHAIN A 7.3 7.6 10.6
10F 2457
MIMO CHAIN B 6.7 7.0 10.0
MIMO CHAIN A -4.5 -4.2 -1.2
11F 2462
MIMO CHAIN B -5.2 -4.9 -1.9
Max Value
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MIMO modes — Combined results Power [dBm]
Mode Rate | Channel Fre(ﬂ/lul_?;)cy Antenna C)%:?;n(?(lnrr]r?s&?su;tid EIRP
1 2412 18.5 215
6 2437 21.3 24.3
802.11n20 HT8 11 2462 20.2 23.2
12 2467 MIMO 10.9 13.9
13 2472 -2.8 0.2
CHAIN A
3F 2422 + 15.6 18.6
6F 2437 CHAIN B 20.9 23.9
802.11n40 HT8 9F 2452 18.2 21.2
10F 2457 10.3 13.3
11F 2462 -1.5 1.5
Max Value
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Max Power, Chain A — CH6
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Max Power, Chain A — CH11
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Max Power, Chain A — CH12
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Max Power, Chain A — CH13
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802.11g, 6Mbps(SISO)

Max Power, Chain A — CH1
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Max Power, Chain A — CH6
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Max Power, Chain A — CH11
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Max Power, Chain A — CH12
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Max Power, Chain A — CH13
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802.11n20, HTO (SISO)
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Max Power, Chain A — CH6

Spectrum  # I

Ref Level 1500 c8m * RBW 200 kHz

b Att 25d6 w SWT 20ms » VBW 1 MHZ  Mode Auto Sweep
SGL Count 100/100 TOF

@17m Avaiog

10 dBm

0 dBm

~10 dBm

-20 dBm

ya(‘

40 dBm

<50 dBmy

60 dBm

<70 dBmy

~80 dBm

CF 2.437 GHz 500 pts

annel Power
Bandwidth 23.76 MHz Power 21,43 dBm

N

Date. 3 JUN 2015 155420

J

Span 8.3 MHz

Tx Total 21,43 dBm

Max Power, Chain B — CH6

Spectrum  # I

Ref Level 1500 c8m * RBW 200 kHz

b Att 25d6 » SWT 20ms » VBW 1 MHZ  Mode Auto Sweep
SGL Count 100/100 TOF

@ 1Am Avalog

10 dBm

0 dBrr

-10 dBn

-20 dBn
M o

40 dBm

<50 dBmy

60 dBrr

<70 dbnr

~B0 din

CF 2.437 GHz

500 pts

annel Power
Bandwidth 20.11 MHz Power 20,28 dBm

) [
. J

Date: 16 JUN. 2015 11:40.29

4

Tx Total 20.28 dBm

Span 40.9 MHz

FO-014: Test Report

Printed copies are not controlled documents

88 of 298

Rev. 00



Test Report N°15051101.TRO5

Max Power, Chain A — CH11
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Max Power, Chain A — CH12
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Max Power, Chain A — CH13
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802.11n20, HT8 (MIMO)
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Max Power, Chain A — CH6
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Max Power, Chain A — CH11
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Max Power, Chain A — CH12
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Max Power, Chain A — CH13
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802.11n40, HTO (SISO)
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Max Power, Chain A — CH6F
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Max Power, Chain A — CH9F

Spectrum I l ? |

Ref Level 1500 c8m * RBW 3500 kHz

b ALt 25d6 & SWT 20ms » VBW 2 MHZ  Mode Auto Sweep
Count 100/100 TOF

@17m Avaiog

10 dBm

0 dBm

~10 dBm

s J

-30 dBm >4

40 dsm—

<50 dBmy

60 dBm

<70 dBmy

~80 dBm

CF 2.452 GHz 500 pts

Span 73.3 MH2
annel Power

Bandwidth 36.09 MHz Power 17,37 dBm Tx Total 17.37 dBm

Date: 20 JUN 2015 13,1324

Max Power, Chain B — CH9F

Spectrum I l ? |

Ref Level 1500 c8m * RBW 3500 kHz

b ALt 25d6 & SWT 20ms » VBW 2 MHZ  Mode Auto Sweep
Count 100/100 TOF

@ 1Am Avelog

10 dBm

0 dBrr

-10 dBn

20 dBr

-30 dBm

40 dBm

60 dBrr

<70 dbnr

~B0 din

CF 2.452 GHz
annel Power

Bandwidth 36.21 MHz Power 13,84 dBm Tx Total 13.84 dBm

Date: 20 JUN. 2015 13:51:33

500 pts Span 73.6 MHz

FO-014: Test Report

Printed copies are not controlled documents

99 of 298

Rev. 00



Test Report N°15051101.TRO5

Rev. 00
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Max Power, Chain A — CH11F
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802.11n40, HT8 (MIMO)

Max Power, Chain A — CH3F
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Max Power, Chain A — CH6F

Spectrum  # I

Ref Level 1500 c8m
b Att
SGL Count 100/100

* RBW 3500 kHz

25d6 & SWT 20ms » VBW 2 MHZ  Mode Auto Sweep

TDF

@17m Avaiog

10 dBm

0 dBm

~10 dBm

-20 dBm

-30 dBm

40 dBm ,,/
.;-v—/—"”"-r
-50 dBm

60 dBm

<70 dBmy

~80 dBm

CF 2.437 GHz

500 pts

Span 73.7 MHz

annel Power

Bandwidth 36,25 MHz

Power 18,10 dBm Tx Total 18,10 dBm

N

W——

Date. 3 JUN 2015 171558

Max Power, Chain B — CH6F

Spectrum  # I

(=]

Ref Level 1500 c8m
b Att
SGL Count 100/100

* RBW 3500 kHz

25d6 & SWT 20ms » VBW 2 MHZ  Mode Auto Sweep

TDF

@ 1Am Avalog

10 dBm

0 dBrr

-10 dBn

20 dBr

-30 dBm

<50 dBmy

60 dBrr

<70 dbnr

~B0 din

CF 2.437 GHz

500 pts Span 7+.1 MHz

annel Power

Bandwidth 36.46 MHz

Power 17,43 dBm Tx Total 17,43 dBm

) [
. J

ﬁ———-

Date: 16 JUN 2015 12:25:50

FO-014: Test Report

Printed copies are not controlled documents

103 of 298

Rev. 00



Test Report N°15051101.TRO5

Max Power, Chain A — CH9F
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