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Test Report N°15051101.TR02

1. Standards, reference documents and applicable test methods

1.
2.
3
4.

5.

FCC 47 CFR part 15 - Subpart E — Unlicensed National Information Infraestructure Devices.
FCC 47 CFR part 15 - Subpart C — §15.209 Radiated emission limits; general requirements.
FCC OET KDB 789033 D02 — Guidelines for compliance testing of Unlicensed National
Information Infrastructure (U-NII) Devices.

FCC OET KDB 662911 D01 — Emissions Testing of Transmitters with Multiple Outputs in the
Same Band.

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

2. General conditions, competences and guarantees

v

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 FR0011.

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
WREF 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 45% + 2%

Rev. 00
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Test Report N°15051101.TR02 Rev. 00
4. Test samples
Sample Control # Description Model Serial # Dals .Of Note
reception
WIFi/BT
. WF MAC:
15051101.S01 High End 8260NGW H 34:13-E8:36:93:E5 2015-05-11
Module
Extender ASS0495-001,
15051101.812 board PCB00495 4950414-064 2015-05-12 Used for
#01 Switching conducted
power tests
15051101.811 supply SPU60-102 07990499 1249 2015-05-12
SINPRO
5V 6A
15051101.815 Laptop DELL E5440 BJSYN32 2015-05-20
WIFi/BT .
15051101.804 | High End 8260NGW H WF MAC: 2015-05-11
3413E8369322
Module
Switching
power
15051101.S05 supply SPU60-102 07990495-1249 2015-05-12
SINPRO
5V 6A Used for
#02 Extender ASS0495-001, radiated
15051101.S06 board PCB00495 4950414-019 2015-05-12 tests
15051101.S07 | USB Cable E154336 NA 2015-05-12
15051101.8S08 | PCI Cable Blue cable 1 meter NA 2015-05-12
15051101.S09 Laptop Dell E5440 9FSYN32 2015-05-12
AC/DC CN-OJCF3V-
15051101.810 Ad 90W 19.5V 4.62A 48661-51S-OPIC- | 2015-05-12
apter
A02
NA: Not Applicable
5. EUT features
These are the detailed bands and modes supported by the Equipment Under Test:
802.11a/n/ac 5.2GHz (5150.0 — 5250.0 MHz)
5.8GHz (5725.0 — 5850.0 MHz)
BDR v1.2 2.4GHz (2400.0 — 2483.5 MHz)
6. Remarks and comments
N/A
FO-014: Test Report 4 of 63
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7. Test Verdicts summary

7.1. 802.11 a/n/ac

FCC part Test name Verdict
15.407 (a) (1) Power Limits. Maximum output power P
15.407 (a) (1) Peak power spectral density P
15.407 (b) (1) Undesirabl issi limits: Band Ed ducted P
15.209 ndesirable emissions limits: Ban ge (conducted)
15.407 (b) (1) . o - .
15.209 Undesirable emissions limits (radiated) P

P: Pass

F: Fail
NM: Not Measured
NA: Not Applicable

8. Document Revision History

Revision # Date Modified by Details

Rev. 00 2015-05-27 J.M. Fortes First Issue
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Annex A. Test & System Description

A.l Test Conditions

For 802.11a mode 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) and 802.11ac80
(80MHz channel bandwidth) modes the EUT can transmit at both CHAIN A and CHAIN B RF outputs
individually, and also simultaneously.

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
Lol M) | Rate | P | Mm) | chanA | chang both ports
and B
36 5180 18.5 18.5 -
802.11a 20 6Mbps 40 5200 18.5 18.5 -
48 5240 21.0 21.0 -
HTO 36 5180 18.0 19.0 17.0
20 HT8* 40 5200 18.0 18.0 17.0
802.11n 48 5240 21.0 21.0 18.0
40 HTO 38F 5190 18.0 17.5 16.5
HT8* 46F 5230 20.0 20.0 17.0
802.11ac 80 VHTO/8 | 42ac80 5210 16.5 16.5 12.0

* Note: HT8 for MIMO modes only.

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:

802.11a > 6Mbps
802.11n20 and 802.11n40 (SISO) > HTO
802.11n20 and 802.11n40 (MIMO) > HT8
802.11ac80 (SISO) > VHTO
802.11ac80 (MIMO) > VHT8
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Test Report N°15051101.TR02 Rev. 00

A.2 Measurement system

Measurements were performed using the following setups, made in accordance to the general
provisions of FCC KDB 789033 D02 General UNII Test Procedures.

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
Adapter

Spectrum analyzer

10dB ATT

Radiated Setup < 1GHz

Rack with
filters, switches
Spectrum analyzer and low noise

- amplifiers
L]

I

I @ [ ] '

Turn table

FO-014: Test Report 7 of 63
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Radiated Setup > 1GHz

Rack with
filters, switches
and low noise
amplifiers

Spectium analyzer

. o

T

A3

Conducted Setup

Test Equipment List

& ALLRLAARLARL

Turn table

ID# Device Type/Model Serial Number | Manufacturer Cal. Date C?:I).algaue
0310 Spectrum analyzer FSV40 101425 gga&z& 2015-03-25 2017-03-25
Radiated Setup
ID# Device Type/Model Serial Number | Manufacturer | Cal. Date g:{.eDue
0133 Spectrum analyzer FSV40 101358 ggﬁg‘;é 2014-05-03 2016-05-03
0137 3OL§A9H§’EG1”'2§HZ 3142E 00156946 | ETS Lindgren | 2014-05-03 | 2016-05-03
0138 | gﬂ;‘ f’gi”giz 3117 00152266 | ETSLindgren | 2014-03-04 | 2016-03-04
0141 6?8’3?1‘?;’&2 3117-PA 00157736 | ETS Lindgren | 2014-06-03 | 2016-06-03
0248 1'2'30;'; 'f”fg”&"j‘lz 3117 00167062 | ETSLindgren | 2014-06-23 | 2014-06-23
0139 | ';gwﬂz%”gﬂz 114514 00167100 | ETS Lindgren | 2014-04-25 | 2016-04-25
0140 zggﬂ‘z’*_"fo"gﬂz 120722 00169638 | ETS Lindgren | 2014-06-16 | 2016-06-16
0135 | Anechoic chamber FACT 3 RFD_FA_ 100 | ETSLindgren | 2014-06-05 | 2016-06-05
FO-014: Test Report 8 of 63
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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 2.9
Radiated test < 1GHz +3.8
Radiated test 1GHz - 40 GHz +4.7

FO-014: Test Report
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Annex B. Test Results

B.1 26dB & 99% Bandwidth

Test procedure

The setup below was used to measure the 26dB & 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.

AC/DC
Power
Adapter

Spectrum analyzer

10dB ATT

Laptop

Results tables

Mode Rate Antenna Channel FrTgAT_'ezqcy 26[<:/|I?_|ZB]W 95[):fHIi}N
36 5180 23.25 16.61
SISO CHAIN A 40 5200 22.65 16.54
802.11a 6Mbps 48 5240 30.53 19.70
36 5180 23.81 16.69
SISO CHAIN B 40 5200 23.54 16.59
48 5240 31.63 20.78
36 5180 23.48 17.74
SISO CHAIN A 40 5200 24.52 17.81
802.11n20 HTO 48 5240 32.79 19.96
36 5180 24.39 17.83
SISO CHAIN B 40 5200 24.21 17.81
48 5240 32.44 21.16
36 5180 23.54 17.71
MIMO CHAIN A 40 5200 23.56 17.82
802.11n20 HTs 48 5240 26.52 17.98
36 5180 23.92 17.80
MIMO CHAIN B 40 5200 23.60 17.75
48 5240 26.60 18.03
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Frequency | 26dB BW 99% BW

Mode Rate Antenna Channel [MHz] [MHZ] [MHz]
38F 5190 45.08 36.16

I CHAIN A
HTO SISO 46F 5230 46.59 36.33
38F 5190 45.81 36.23

I CHAIN B
802.11n40 SISO 46F 5230 48.35 36.44
-n MIMO CHAIN A 38F 5190 44.96 36.25
HT8 46F 5230 44.93 36.26
MIMO CHAIN B 38F 5190 42.29 36.08
46F 5230 43.21 36.08
VHTO SISO CHAIN A 42ac80 5210 81.19 74.86
802.11ac80 SISO CHAIN B 42ac80 5210 81.09 74.90
' VHTS MIMO CHAIN A 42ac80 5210 80.16 74.87
MIMO CHAIN B 42ac80 5210 79.13 74.82
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Results screenshot

802.11a, 6Mbps — Chain A

26dB BW — CH36

99% BW — CH36

Dater 20 MAY 2015 191505

Dater 20 MAY 2015 192046

pectrum = Spectn L
Rinf Lmwel 15.00 gom = RBW 300 iHz Rof Loval 26.00 @Bm = RBW 200 iHz
o Att 2508 SWT 1Sps @ VBW 1M Mode auto FRT Att S608  BWT 2 4ps w VBW 10T Mode Auto FFT
T0F TOF
@ 1rr Max @ 1rr Max
5 war 779 i CTE 77.a1 dnm
] . B.IBZBIIS0 GH2 B 546000000 GHz
o Pt " 26,00 dB| Ocx: Bw 16.8 14480797 MHZ
dBm i v 23, 250000000 MH2 ~i
10 J Qfactor | 272.9 oA
; - . !
= - o e T o= WY
20 =~ )j
3 i .
.f"J 10 7
| AR = 20 dBm ‘./"‘/
M g,
50 dis i vwv‘*v"a e i o]
<30 df
40 dis
-70 di =40 dpe
80 di 50 di
CF 5.18 GHz 10000 pts Span 50,0 MHz
Marker -60 0B
Type | #ef | Trc| %-value vovalue | Function | Function Result |
M1 1 £.1828475 GHz .79 dBm ndB down 23.25 MHz 20
T1 1 £.1682825 GHz -18.24 dBm ndg 26.00 d& .
T2 1 5£.1915325 GHz -18.23 dBm Q factor 222.9 CF 5,18 GHz 32001 pis Hpan & MHz
T we W =

26dB BW — CH40

99% BW — CH40

Dater 21 MAY 2015 100638

Dater 31 MAY 2015 100821

a o o
Rinf Lmwel 15.00 gom = RBW 300 & Rof Luval 26.00 dbm = RBW 200 ihz
o At 2548 SWT 10ps @ VBW 1MHz  Mode Auto FFT At 4508 BWT 284ps @ VBW  1MHZ  Made Auto FFT
TOF TOF
@17 Max (@17 Max
1o EECTTE .15 B mif1] 20,05 dibm|
N P S 750 GHz, dB 548000000 GHal
nix ~1 niEy 26,00 8| Ocr: By 16541903063 M7
dbm A 22 645000000 MH2 ~i
Q fact \_ 229.0 oA )
e M Piedhnds
: odB \.ﬁhr 3
- 3
v
v = e
A
-20 dim ,J"‘ﬁ" o
50 di: rvomyeet BV ettt A i
=30
40 dis
70 dbs 40 die
80 di 50 di
CF 5.2 GHz 10000 pts Span 50,0 MHz
Marker -60 dB
Type | #ef | Trc| %-value | v-value | Function | Function fesult |
M1 5. 2035575 GHz 8.15 dBm ndB down 22645 MHz 20
T1 1 £.18896325 GHz ~17.84 dBm ndg 26.00 d& .
T2 1 £.2112775 GHz -17.86 dém Q fac 226.8 CF 5,2 GHz 32001 pis
o i

26dB BW — CH48

99% BW — CH48

Date: 21 MAY 2015 134237

Datec 21 MAY 2015 134404

a [e+] [e+]
Ref Level 1500 dam = RBW 300 kHz Ref Loval 2600 dim ® RBW 200 kHz
e Att 2EdE SWT 18ps @ VBW 1MHz  Made Auto FET Att 4508 BWT 28 4ps @ VBW 1M Mode dulo FFT
TOF TOF
[ 1Pk Max [ 1P Max
T e, 12,60 B ML) T1.04 divm
r" 205250 CHZ| i 5. 22000000 GHa|
0 ndi 26,00 di Oen: By 19. 702104277 MHa|
e Bwe L J0_STSN00000 MH 2| K
10 dBm 2 e issrmiptsnhrcort
o~ Qfactor “"‘“\w‘__ I 171.7) i) i
—F s’ o
'EDU,J\ e M
», = A0 ol “'\\\"hw
W
-0 .
g VA,
-50 e
<30 di
40 dis
70 des -40d
-0 -50 di
CF 5.24 GHz 10000 pts Span 50.0 Mz
Marker <60 de:
Type | et | Tre | Hevalug | vevalue | Function | Function Result |
ML 1 5.2420525 GHz 13,60 dBm B down 30.525 MHz .
1 1 5.2253475 GHz -12.41 ¢Bm ndb 26,00 dB )
T2 1 5.2558725 GHr =12.41 dBm Q factor 171.7 CF 5.24 GHz F2001 pts Span 40.0 MHz
T a— — T
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802.11a, 6Mbps — Chain B

26dB BW — CH36

99% BW — CH36

Date: 20 MAY 2015 193216

Date: 20 MAY 2015 193357

’E]
ol
Ruf Luvel 15.00 cém = RBW 300 EHz Ref Luwnl 26.00 dBm = RBW 200 khz
o Att 2B BWT 1945 @ VBW L MHZ  Made Auto FET Att 4508 SWT 28445 ® VBW  1MHZ  Mods Auto FFT
10F 10F
@ 1Pk Max @ 1Pk Max
e 7-an diy M) 29 dim)
s B GHz| 20 516000000 G
i il Oce B 16, 689478454 MH
20810000000 MHz|
" 217, L
< ity |y ey
8 N N M
2048 7
20 = = 0 /
n nn) ﬂ‘rf
40 o o
Wty & 1_,..,1'\.-""' WA
50 dBs O Vit
30
40 di
0 a0
-80 dir 50 dit
CF 5.18 GHz 10000 pts Span 50.0 MHz
Marker 60 dis
Type | kof | Trc | H-value | Y-walue | Function | Function Result |
M1 1 5.1828225 GHz 7.85 dém ndé down 23.81 MHz 10
T 1 5.1682225 GHz -18.14 dém nds 26.00 d8 okl
T2 1 5.1920325 GHz -18.11 dim g factor 217.7 CF 5.10 GHz D001 pts Span 40,0 MHz

26dB BW — CH40

99% BW — CH40

Date: 21 MAY 2015 101531

Date: 21 MAY 2015 102113

fng'j Spectn I nﬁ?
Ref Lovel 1500 dém &= RBW 300 kHz 26.00 diém = RBW 200 kHz
o At 2508 BWT 19y & VBW 1 MHZ  Mode Auto FFT 4508 SWT 264 us = VBW 1 MH:  Made Auto FFT
TOF
[o 17 Max [@1rs Max
i ] @77 diy Ml -27.17 dbmy
e et i, 519720750 GHz 20 5.18000000 GH|
i 2000 by O B 16, S5 71696 MHZ
B \ 20.535000000 MHz, i
4 lnstir 2204
o - \.\«‘r\_-‘ M
= . ) M-w*"“""‘" M
o r
S “ /
- A
[ v v \
P Jap ¥ Wiy,
e A 7™ —
,..;U,, P i
40 o
-70 a0
-80 din -50 di
CF 5.2 GHz 10000 pts Span 50.0 MHz
Marker -0 di:
Type | Ref | Trc | H-value | Y-walue | Function | Function Result
1 5.1872075 GHz 8.77 dém ndE down 23.535 MHz i
Lk ) 5.1B80975 GHz -17.26 dém e 26.00 dB Pk
T2 1 5.2116325 GHz ~17.23 dém Q factor 220.8 CF 5.7 GHz 32001 pts

26dB BW — CH48

99% BW — CH48

Date: 21 MAY 2015 1444 53

Date: 21.MAY 2015 144916

‘nn] |nni
Ref Lovel 15.00 dém = RBW 300 kHz 26.00 dBm = RBW 200 kHz
o At 2508 BWT 19 ps @ VBW L MHZ  Mode Autg FFT 4502 SWT 2845 @ VBW  1MHZ  Mode Auto FFT
TOF
[o 17 Max
wa s ¢ 12 A0 dam M) 18,57 dim
i Vst P 20 522000000 GHZ|
. / nis 20,00 i O v 20, TADGODHNG MH2|
LN (L33 91675000000 MHz|
10 P ot
s o lacter 165 0] v T e
0 }-/V.)- e . S - W '\\ Rty o
20 T o VJ/
Vs \"\ |"1Mw
40 ""A‘\'v"‘"""\
50 dB
-30
40 d
0 a0
-a0 den 50 d
CF 5.24 GHz 10000 pts Span 50.0 MHz
Marker 50 dis
Type | Ref | Trc | H-value | F-value |__Function | Function Result
M1 1 5.2364225 GHz 12.83 dém ndE down 31625 MHz -
T 1 5.2242025 GHz -13.16 dém nds 26.00 d8 -
T2 1 5.2558275 GHz -13.16 dém Q factor 165.6 CF 5.24 GHz 52001 pts Span 40.0 MHz
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802.11n20, HTO (SISO) — Chain A

26dB BW — CH36

99% BW — CH36

Rof Lovel 15.00 dém = RBW 300 EHz Ref Loval 26.00 dBm = RBW 200 khz
e Att 2508 SWT 1945 = VAW L MHZ  Made Auto FFT Att 4508 SWT 28445 ® VBW  1MHZ  Mods Auto FFT
10F 10F
@ 1Pk Max @ 1Pk Max
e [ Al ITEN] -27.41 dbm
dir 20 $.16000000 OF
n/h—;"" Oce Biw 17.744445406 MH |
[*]
/lj 10
<10 I 1
5 o ™1 it
2048 W
30 -10
404
MP‘ A
50 i e ot P
<30 din
40 di
-0 a0
-80 din 50 dit
CF 5.18 GHz 10000 pts Span 50.0 MHz
Marker 60 dis
Type | kof | Trc | H-value | Y-walue | Function | Function Result |
M1 1 5.1840875 GHz 6.90 dém ndé down 23.48 MHz 10
T 1 5.1683025 GHz -15.10 dém nds 26.00 d8 okl
T2 1 5.1917825 GHz -19.10 dim g factor 220.8 CF 5.10 GHz D001 pts Span 40,0 MHz
Date: 20 MAY 2015 18:57.24 Date: 20 MAY 2015 18,5854
fng'j Spectr I Ea
Rof Lovel 15.00 dém = RBW 300 EHz 26.00 dBm = RBW 200 khz
e Att 2508 SWT 1945 = VAW L MHZ  Made Auto FFT 4508 SWT 28445 ® VBW  1MHZ  Mods Auto FFT
10F
@ 1Pk Max @ 1Pk Max
e N1 Mif1] i didery RN -27.42 dbm)
s = 5.19519 CMHz| 20 518000000 CHa|
s p ;s
i nifl 20,00 o8 Oce B 17 6094434
B 24520000000 MHz|
. o Iactir 211.9) L
5 - _,,AN e Ty, b,
2048 o e s \
30 e -0 f .
ﬂj“ W
AR 20 08 ?fl"" hat Y.
50 o WWJW MM
<3
40 di
-0 a0
-80 din 50 dit
CF 5.2 GHz 10000 pts Span 50.0 MHz
Marker 60 dis
Type | kef | Trc | X-value | ¥-walue | __Function | Function Result
1 5.1951975 GHz 7.78 dém ndé down 24,52 MHz 10
T1 l 5.1878525 GHz -18.20 dém nda 26.00 d8 pakiens
T2 1 5.2123725 GHz -16.21 dém g factor 211.9 CF 5.2 GHz 22001 pts

Date: 21.MAY 2015 10:40.42

Date: 21 MAY 2015 10:41 57

26dB BW — CH48

99% BW — CH48

‘nn]
Ref Level 15.00 dém &= RBW 300 kHz 26.00 diém = RBW 200 kHz
Sy 2508 BWT 19 s @ VBW L MHZ  Mode Auto FFT 45d8  SWT 2845 @ VBW 1 MHT  Mode Auto FFT
TOF
[o 17 Max [@1rs Max
e 1] 4 diery M) -19.97 dBm)
i et S Gl 20 522000000 GHZ|
nif 20,00 b Oce B 19960626200 MHZ
[ \’\-.V\. BZ.7R5000000 MHz 8 : 5 b
Q tactor 159.9 P Pae ey
~ (,m‘, Wy
- “ .m)'/
-10 -
il ! WW
40 )
L
-50 di
-0
-0 d
0 a0
-80 din -50 di
CF 5.24 GHz 10000 pts Span 0 MHz
Marker 50 dis
Type | Ref | Trc | H-value | Y-walue | Function | Function Result
M1 1 5.2434475 GHz 12.54 dém ndE down 32.785 MHz -
L 1 5.2235875 GHz -13.10 dém nog 6.00 d& .
T2 1 5.2563725 GHz -13.07 dém Q factor 159.9 CF 5.24 GHz 52001 pts Span 40.0 MHz

Date: 21 MAY 2015 135500

Date: 21 MAY 2015 13.56.45
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Test Report N°15051101.TR02

Rev. 00

802.11n20, HTO (SISO) — Chain B

26dB BW — CH36

99% BW — CH36

Dater 21 MAY 2015 105318

Ruf Luvel 15.00 cém = RBW 300 EHz Ref Luwnl 26.00 dBm = RBW 200 khz
o Att 2B BWT 1945 @ VBW L MHZ  Made Auto FET Att 4508 SWT 28445 ® VBW  1MHZ  Mods Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
e T CETEN] M) 2761 dbm
diir 5 20 4.16000000 T
o Oce B 17.801842 752 MH
24.2305000000 MHz| o
a0 2127 1
3 5 3 PO i . e,
2048 A e A =
oy \ /
= -0
- —~= 7
| A0 20 6 ol
50 di o ..\,w""‘ﬂ WV
T30 s
40 di
70 di 40
a0 50 di
CF 5.18 GHz 10000 pts Span 50.0 Mz
Marker 60 dB
Type | Ref | Tre | Hevalue | ¥-value | Function | Function Result |
ML 1 51777075 GHz 6,95 dbm B down 24,385 MHz
51 1 5.1676125 GHz -19,05 dBm ) 26.00 dB
12 1 5.1519975 GHz -15.07 dim G factor 212.3 32001 pts Span 4.0 iz
Date: 20 MAY 2015 190515 Date: 30 MAY 2015 190536
(o= g
I | Bl | il
Ruf Luvel 15.00 cém = RBW 300 EHz Ref Luwnl 26.00 dBm = RBW 200 khz
o Att 2B BWT 1945 @ VBW L MHZ  Made Auto FET Att 4508 SWT 28445 ® VBW  1MHZ  Mods Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
e CITEN] P iy ITEN] 28,08 dbm
. 5. 19500 CHz| 20 S 1B000000 GHz2|
a An 20,00 diy O Bw 17. 806942530 MH 2|
! By 24210000000 MHz|
- o Lactir 214.0f b
b T fees .
. i i T i
2048 N
g
= -0 Y
[ f
s LY
iinad -20 oe o o
50 di: e S o]
<30
40 di
70 db -0
a0 50 di
CF 5.2 GHz 10000 pts Span 50.0 Mz
Marker 60 dB
Type | Ref | Tre | Hevalue | ¥-value | Function | Function Result |
ML 1 5.1958025 GHz 7.69 dbm B down 24,21 MHz -
51 1 5.1B76175 GHz -18.11 dBm ) 26.00 dB p
T2 1 5.2118275 GMz -18.13 diam Q factor 214.6 CF 5.2 GHz 32001 pts e=n 0.0 MHz

Dater 31 MAY 2115 108438

26dB BW — CH48

99% BW — CH48

Oater 21 MAY 2015 145410

Ref Level 1500 dim & RBW 300 kM2 Ref Loval 26.00 dbm - RBW 200 kHr
o AN L8 SWT 10us @ VBW 1 MH:  Mode Auto FFT Att 4502 SWT 2845 @ VBW  1MHZ  Mode Auto FFT
TOF T0F
[0 175 Max @17k Max
o o GTIEY] N Ml -z dim
20 22000000 CH
R /fu_ win Y Oce B 21 155SBAE MH:,
e [ M a2, 435000000 MHz, i
i o Gl
10 P il @ lactir 181.7) ﬁ“r’“" v\ M
o, \J
ke s o £
Vi) W’
e
30 -10 r'-"u”"‘" i i
Wit gl AP
-0 ' “’\."
-50 dis
-0
40d
-70 dir =0 dl
80 dl 50 dB
CF 5.24 GHz 10000 pts SEnﬂ 50.0 MHz
Marker 50 dp
Type | Ref | Tre | X-walue v-value | Function | Function Besult
M1 1 52438075 GHz 12.67 dém ndE down 32436 MHz 04
1 1 5.2240275 GHz nd8 26.00 d8 .
T2 1 52564626 GHZ Q factar 161.7 CF 5.24 GHz Span 40.0 MHz
[y T T

Datec 21 MAY 2015 148627
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Test Report N°15051101.TR02

802.11n20, HT8 (MIMO) — Chain A

26dB BW — CH36

99% BW — CH36

Datec 21 MAY 2015 094547

Date: 31 MAY 2015 004731

o)
actrury l “é'] pectrur n ]
Raf Leval 15.00 dem - RAW 300 kiz Ref Level 26.00 dam = RBW 200 k
o ALt 2548 SWT 10ps @ VBW 1 MHz  Mode Auto FFT 458 BWT 28.4ps @ VBW 1 MH:  Mode Auto FFT
10F TOF
1Pk Max [@ 17K Max
— X ST B e OITHY] 77 dlidar|
i0de 5.1 il G2 20 510000000 GH2
o e 26,00 dB Oce 8w 17 706946658 MH;,
B "\ 2238300000010 Mz Fra
. / Qtactor \ 210.9
al Mg o sl bt o, L T
20 6B \’\\‘ TR L
A /
30 N// a0 I 1
™ \\.
0 JBmay — 4= 20 by
20 cim Y3 . oy
50 i b i ™ RS TN
a0
-60 di
70 40 d
-840 di 50 di
CF 5.18 GHz 10000 pts Span 50.0 MHz
Marker 40 g8
Typa | Ref | Tre | X-valus | w-walue | Function | Function Result |
M1 1 §.1757825 GHz 5.86 dém ndB dawn 23.54 MHz J0
T 1 5.16B1025 GHz -20.14 dam o 26.00 68
T2 1 £.1916425 GHz -20.16 dém Q factor 219.9 ©F 5.18 GHz az001 Span 5.0 vire

26dB BW — CH40

99% BW — CH40

Date: 21 MAY 2015 11.07.47

Dater 31 MAY 2015 100647

v v
Ref Livel 15.00 0B = RBW 300 k Ref Lovel 2600 d8m = RBW 200 k
' 2508 SWT 1Gus @ VBW  1MMz - Mode auto FFT Att S5 dB SWT 28.4 s @ VBW 1 MM Mode Auto FRT
TOF TOF
[@ 17k Max [@ 17k Max
e e .58 Wik I 27,75 dibm
520015750 GHY 20 518000000
o I el B, 26.040 A Oer: B 17 RPA442906 MM
‘H Ove b‘-\ 23.560000000 M|
Qlactor | 220.9 "
. L
-20 dim
. i
~——
-20 dim:
ot ]
a0
40 d
-70 db P
40 d 50 dil
CF 5.2 GHz 10000 pis Span 50.0 MHz
Marker -60 o
Type | Bef | Trc | x-value v-value | Function | Function Result
M1 1 52041575 ooz ndB down 23.56 MHz 10
T1 1 £.1880775 GHz ndé 26.00 d& 2
T2 1 £.2116375 G4z Q factor 220.9 CF 5.2 GHz 37001 pts Gpan 40,0 MHz
(] - T
L JL J L JL

26dB BW — CH48

99% BW — CH48

(%]

Ref Lsvol 15.00 dam
b AL 2508

= ROW 300 bz
1 MM

pactrur I

&

Ref Level 26.00 d8m

= RBW 200 Mz

Oatec 21 MAY 2015 145514

Date: 31 MAY 2015 150005

SWT 12 s = VBW Mode auto FFT Art 45d8  SWT 28.4yus @ YBW 1 MMz Mode Auto FFT
TOF TOF
[@ 17k Max [@ 17k Max
T = TN} ERERTT I 25,02 didm)
§.201HZTH0 GHe 20 522000000 G
o il L"'\k 26.00 db) Oce B 17 975680260 MH:|
Dve \ 515000000 MHz| i
Q factor 152.3
MWW WMM\ ﬂa“wM% A
-20 dim VAL
Wi
i
50 dB it TEAY
60 o
70 di e
-80 o 50 di
CF 5.24 GHz 10000 pts. 316“ 50.0 MHz
Marker -60 B
Type | Bef | Trc | x-value vovalue | Function | Function Result
M1 1 52413275 GHz %.14 dBm ndB dawn 26.515 MHz 10
T1 1 £.2267425 GHz -16.88 d8m nd 26.00 d& -
T2 1 £.2532575 GHz -16.84 d&m Q factor 197.7 CF 5.4 GHz 37001 pis Gpan 4 z
= —
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Test Report N°15051101.TR02

Rev. 00

802.11n20, HT8 (MIMO) — Chain B

26dB BW — CH36

99% BW — CH36

v v
Ref Leveol 15.00 dém & RBW 300 k2 Ref Lovel 2600 dam - RAW 200 kur
' 2508 SWT 1Gus @ VBW  1MMz - Mode auto FFT S5 dB SWT 28.4 s @ VBW 1 MM Mode Auto FRT
TOF TOF
@ 1Pk Max @ 1Pk Max
10 g8 : M) .65 4t CITEY] 26,07 i
§.1TH06750 GHz 20 510000000 GHz
"
0 ...r—'\-""’wwv‘ Tadhdadd 26.00 d Oce: B 17 7906943046 MH2]
| Bive 23.920000000 Midz
5 / o lactor | 216 w
o o i st AN, Al g
-20 dim = - L
-30 = 10 / \
pe— /\(/
4D dBa 20 cB ™,
1 fsnay VWil
50 dB b reimmpomit i LN
-30
.60 de
70 di 40
-80 di <50 di
CF 5,18 GHz 10000 pts Span 0.0 MHz
Marker 40 oF
Type | Ret | Tre | Kevalus | wevalue | Funetion | Function Result |
M1 1 51780575 GHz 6.65 gBm ndB dawn 23.52 MHz 30
T1 1 5.1678725 GMz -19,35 dBm nch 26,00 d&
T2 1 £.1917925 GHz =19.38 dBm Q factor 216.5 CF 5,18 GHz Bﬁun 40.0 MHz

Date: 21 MAY 2015 094352

Date: 31 MAY 2015 004512

26dB BW — CH40

99% BW — CH40

pactm | “v”] =
Ref Lsvel 15.00 dém & RBW 300 kw2 Ref Lovel 26 .00 dém * RBW 200 kHr
p ALL 508 SWT 10 us & VBW 1 MMz  Mode auto FFT Att 4548 SWT 28.4 5 & VBW 1 MH:  Mode Auto FFT
TOF TOF
[@ 17k Max [@ 17k M
e M S TN -26,02 dim|
A i 20 510000000 Gz
R P e e 26,00 dB Qcx e 17.749445990 MHg
Dve 28.600000000 Mz i
o 0 lactor 220
. LY e A
bl o 1 almltiada, Wy 4l
20 dim - TV =
g
. o
20 B .
i Faa Z
50 di et “L“x«.\,u..- Penen o]
-30 dém
40 di
70 di i
-80 di 50 dii
CF 5.2 GHz 10000 pis Span 50.0 MHz
Marker &0 dB
Type | Bef | Trc | ®-walue v-value | Function | Function Result
M1 1 S5.2034775 GHz nde down 23.6 MHz 70 d
T1 1 £.18B2325 GHz nds 26.00 d&
T2 1 £.2118325 GHz -19.41 dBm 0 factor 220.5 CF 5.2 GHz sE,n
Oate: 21 MAY 2015 111752 Date: 31 MAY 2018 111908
iy >
Rof Levol 15.00 dBm = RBW 300 bz Ref Luval 26.00 dém w RBW 200 kHr
o Att 2508 SWT 194z @ VBW 1 MHZ  Mode auto FFT Att 45dB  SWT 283 ys @ VBW 1 MHZ  Mode AuD FFT
TOF TOF
M@ 1Pk Max @ 1Pk Max
10db = ML) 953 i TR 24,94 dfm|
Lo g H’\NW\JVW?’W‘\-\,Y_ 750 GHz| 20 522000000 2|
oy ,’V""r il 00 b e B 07 MM
ff B 5000000 MHz|
Q lactor 1969 b F
10 v e WWJ\‘(J\NM;\J‘V%
£ . i | v
.20 dB
b 1=
[ ] ’\
30 -0
A ‘\w\“"’ h""\m
0 5 fo] T, "
Nt e,
50 0B el W)
-30
40 di
70 B 40
-80 di 50 di
CF 5,24 GHz 10000 pts Span 50.0 MHz
Markar A0 o8
Type | Ret | Tre | X-valus | wevalue | Funetion | Function Result
M1 1 52356875 GHz 5.53 dBm ndB dawn 26,565 MHz —
T1 1 5.2266175 GHz 16,49 dBm nch 26,00 d&
T2 1 52532125 GMz - 16,46 dBm 0 factor 196.9 OF §.24 GHz

Datec 21 MAY 2015 15:04:01

Datec 31 MAY 2015 150515
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Test Report N°15051101.TR02

Rev. 00

802.11n40, HTO (SISO) — Chain A

26dB BW — CH38

99% BW — CH38

Date: 20 MAY 2015 17.09:04

o G
v v
Rof Levol 15.00 dBm = RBW 500 bHz Rof Levol 1500 dBm = RBW 500 bHz
o Att 2508 SWT 22845 = VBW 2 Mir  Mode Auto FFT o Att 2508 SWT 19945 = VBW 2 Mir  Mode Auto FFT
TOF TOF
M@ 1Pk Max @ 1Pk Max
10 di Mlt] 7.23 divm)| ML) .90 dam|
dir 7 0 M1 S.AT 748000 G2
oy L™ \ il ‘\'\\_-v\ 00 b T2 16, 15070025 M3
Bwe \ 15001000000 MHz| o B 15
0 Q tactor \ \
40 g8
20 B L
=30 20 dim by
T Y
Vot 'W\
s A
50 dB M oo, |
40 di
50 di
70 db
-80 di 60 dn
CF 5,19 GHz 10000 pts Span 90.0 MHz
Marker +70 dBay
Type | Ret | Tre | Xevalus | wevalue | Funetion | Function Result |
M1 1 5.1632715 oMz 7.23 dBm ndB dawn 45,081 MHz -80 o
T1 1 5.1676305 GHz 18,75 dBm nch 26,00 d&
T2 1 5.2127115 GMz -18.77 dBm 0 factor 118.2 OF &.19 GHz

Datec 30 MAY 2018 17.11:08

26dB BW — CH46

99% BW — CH46

Datec 21 MAY 2015 14:07:31

Rof Levol 15.00 dBm = RBW 300 bz Rof Levol 15.00 dBm = RBW 500 FHz
o Att 2508 SWT 194z @ VBW 1 MHZ  Mode auto FFT o Att 2508 SWT 19945 = VBW 2 Mir  Mode Auto FFT
TOF TOF
@17k ax @ irF tar
10dh M) B0 dier| EITEY] ~3H0. 32 A
dbr . 10 3 .
PSP ST e s pwannacanay NUNEINRE.| FHATSO GHz| 5. 19000000 (H2|
o i’ nits 00 i Lo (g 16330064567 MHy
7 B 1 000000 MHz| [
‘u Q tactor \
-0 dB \‘-
}JW Sy
30 -20 dim: : pee. A~
-0 P20
-50 di
401 di
40 di
-50 di
-70 di
-80 di &0 di
CF 5.2 GHz 10000 pts Span 50.0 MHz
Markar <70 dim
Type | Ret | Tre | Xevalus | wevalue | Funetion | Function Result
M1 1 5.2276375 GHz 8.01 dBm ndB dawn 46,585 MHz a0 do
T1 1 5.2066775 GHz -17.97 dBm nch 26,00 d&
T2 1 £.2532625 GHz =17.97 dBm Q factor 112.2 CF 5.23 GHz Span B0.0 MHz
o w a— T

Datec 21 MAY 2015 14:08:43
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Test Report N°15051101.TR02

Rev. 00

802.11n40, HTO (SISO) — Chain B

26dB BW — CH38

99% BW — CH38

Date: 20 MAY 2015 17.28.09

Date: 20 MAY 2015 17.3435

v v
Ref Leveol 15.00 dém - RBW E00 kdr Ref Leveol 15.00 dém - RBW E00 kdr
e ALl 2508 SWT 228ps = VBW 2 Mz Mode Auto FFT e ALl 2508 SWT 199ps = VBW 2 Mz Mode Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
e CTTRY] EERIT CITHY] 5.20 dlibrm)
S20096650 GHa| o T S. 17748040 Gz
sty
o L™ | i 26.00 dn PR e o 1 16, 2PRAG TR MMy
Dve \ 15, 010000000 Mz odBm \ by
"  lactor '\\
e \. 10 dim ?
-20 dim < N
-30 ‘ 20 Ty
r—— M'\I'\f/r lv'\iwm 35 [y
50 o Y, ek \‘“\v!\-ur.’-\fw
.60 de
70 di e
-80 d -60 dil
CF 5,19 GHz 10000 pts Span 90.0 MHz
Marker =70 dé
Type | Ret | Tre | Kevalue | vevalue | Funetion | Function Result |
M1 1 5. 2009665 GHz 6.83 dBm ndB dawn 4581 MHz 80 di
T1 1 5.1668685 GHz -19.19 dBm nch 26,00 d&
T2 1 5.2126755 GHz =19.17 dBm Q factor 113.5 CF 5.19 GHz Bﬁun BO.0 MHz

26dB BW — CH46

99% BW — CH46

Date: 21 MAY 2015 142403

Date: 21 MAY 2015 142527

pactrur n?] actn n?]
Ref Lsvel 15.00 dém - RBW 500 isr Ref Lsvel 15.00 dém - RBW 500 isr
e ALl 2508 SWT 228ps = VBW 2 Mz Mode Auto FFT e ALl 2508 SWT 199ps = VBW 2 Mz Mode Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
10 dB b S0 Le ] Mif1] 26,200 i
m e T
o e o oY o S
/f Owe 18, 240000000 M| 0 dBm ]
@ lactor 100.3 // L]
a0 \
o 5 10 dim
20 dBn— e Ve JJ" "\-‘_\
oo 20 fﬂ it
o T AN ]
~40 dBa <30
-50 di
40 dB
60 o
-70 db =0
-80 o -60 di
CF 5,23 GHz 10000 pis Span 90.0 MHz
Marker 70d
Type | Bef | Trc | x-value v-value | Function | Function Result
M1 1 £.2335085 Gz 10.66 dBm nde down 48.348 MH2 80 di
T1 1 £.2058575 GHz =15.34 dBm nds 26.00 d&
T2 1 5.2542085 GHz ~15.36 dBm Q factor 108.2 CF 5.23 GHz Hpan 80.0 MHz
T T
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Test Report N°15051101.TR02

Rev. 00

802.11n40, HT8 (MIMO) — Chain A

26dB BW — CH38

99% BW — CH38

Date: 20 MAY 2015 17.86:59

Dater 20 MAY 2015 174824

o= o=
i i
Rof Levol 15.00 dem = RBW E00 iz Rof Levol 15.00 dem = RBW E00 iz
b Att IEGE  SWT 228ps @ VBW  ZMH:  Mode Auto FFT b Att IEGE  SWT 18.9ps @ VBW  ZMH:  Mode Auto FFT
TOF TOF
[@ 17k Max [@ 17k Max
i CITRY] ERERE = EITRY] 1.5% i)
AHIZE250 GHE| m == 517740040 GHz
o ettt | fertmiirnm 26,00 db) - 16240067229 MH3|
. i 0 factor 115.7
4/ 10
20
Vi .
-30 = . 20
B oo
| - frelEso 30
-50 B
= s
60 d
-70 di =
80 d -60 df
CF 5,19 GHz 10000 pts Span 90.0 MHz
Marker ~70 df
Type | Bef | Trc | ®-walue v-value | Function | Function Result
M1 1 5£.2007325 GHz 5.44 dBm ndB dawn 44964 MH2 80
T1 1 5.1675945 GHz -20.56 dém nda 26.00 d&
T2 1 5.2125585 GHz ~20.55 dBém Q factor 115.7 CF 5,19 GHz GZ001 pts Span 80.0 MH2z
X T g L aamaaa
L JL J L JL J

26dB BW — CH46

99% BW — CH46

Date: 21 MAY 2015 1438325

Oater 31 MAY 2015 143545

[ere ] [ere ]
& &
Rof Levol 15.00 dem = RBW E00 iz Rof Levol 15.00 dem = RBW E00 iz
b Att IEGE  SWT 228ps @ VBW  ZMH:  Mode Auto FFT b Att IEGE  SWT 18.9ps @ VBW  ZMH:  Mode Auto FFT
TOF TOF
[@ 17k Max [@ 17k Max
i Wl 6.6 d8m| = ML) 537 54 i)
26950 GHz| Ll 5,19000000 GHz
ey M "
,_4'(4"’”‘"" iy 26.00 46| i anahan, .r-ﬂw\-‘.‘ 36 250066910 MH;|
i ] v 4. 900000 M3 . oo™ \
o 0 factor \ ’Jl
=
0 r \\ - ,(v/
30 a! -20 dBm
=i ﬁf
At
et a8 Mp
-50 B o
e
60 d
70 i
80 di -60 df
CF 5,23 GHz 10000 pts Span 90.0 MHz
Marker ~70 df
Type | Bef | Trc | X-value vovalue | Function | Function Result
M1 1 5.2352655 GHz 6.896 dBém ndB dawn 4+4.928 MH2 80
T1 1 £.2075855 GHz -19.19 dBém nda 26.00 d&
T2 1 5.2525135 GHz ~19.12 dBém Q factor 116.5 CF 5.23 GHz GZ001 pts
| T I -
L JL J L JL J
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Test Report N°15051101.TR02

Rev. 00

802.11n40, HT8 (MIMO) — Chain B

26dB BW — CH38

99% BW — CH38

=)

Date: 20 MAY 2015 17.56.32

Date: J0MAY 2018 175748

i
v
Raf Level 1500 dém = RBW GO0 iHT Ref Leveol 15.00 dBm = RBW 500 FHz
- 2508 SWT 228ps @ VBW 2 Mz Mode Auto FFT o Ate 2508 SWT 19945 = VBW 2 Mir  Mode Auto FFT
TDF TOF
[@ 17k Max @17k ax
o YT .05 0l TR 258 dem|
dBm wﬁ.,m.\‘ 5.170868250 GHz w T 517748000 (42|
! aiailod 7'\t i 26,00 db) M 16001972457 MH3|
o 1 B W‘i 42.291000000 Mz o NW\'\ w\'\\m T
e
0 | Q lactor \ \
\\,\ -0 dB
- v A
a0 W ,M 20 dBm: ;\
hapdmd | i e 5 e
50 dB b
el CadaW
60 di
70 50 b
-0 60 db
CF 5.19 GHz 10000 pts Span 90.0 MHz
Marker <70 ditem
Type | Ref | Tre | ®-value | W-walus |__Function | Function Result
M1 1 5.17B4825 GHz 6.95 dam nde down 42.291 MHz 80 B
T1 1 £.1650885 GHz =1%.05 daém nd8 26.00 d&
T2 1 £.2113765 GHz -19.08 dém Q factor 122.5 FERTTT TR Enan 500 TIE

26dB BW — CH46

99% BW — CH46

Datec 21 MAY 2015 143243

Datec 31 MAY 2015 143414

Rof Lavel 1500 dem = RBW 500 bHz Rof Lavel 1500 dem = RBW 500 bHz
o Att 2508 SWT 22845 = VBW 2 Mir  Mode Auto FFT o Att 2508 SWT 19945 = VBW 2 Mir  Mode Auto FFT
TOF TOF
@ 17k Max [@ 17k Max
e ML) 9.06 di ML) -4.52 dfm)
10 dir p A I - S0 GH2| 0 e 5. 10000000 (2|
Prond™ \ i Valy on e T MMF i Mm 16,001 372457 MHZ|
0 \ = ]
Give | 42209000000 MHz| o
0 Q lator \ 120.9) ]
o0 ¢B 40 g8
2 - 7
a0 da' - 20 dem
30
By =
-50 di
40
40 di
50 di
70 db
-80 di 60 dn
CF 5.2 GHz 10000 pts Span 90.0 MHz
Marker +70 dBay
Type | Ret | Tre | Hevalue | wevalue | Funetion | Function Result |
M1 1 52230565 GHz 5.06 dBm ndB dawn 43,208 MHz -80 o
T1 1 52082965 GHz -16.92 dBm nch 26,00 08
T2 1 £.2515055 GHz =16.93 dBm Q factor 120.9 CF 5.233 GH. J001 pis
e — —1)
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Test Report N°15051101.TR02

Rev. 00

802.11ac80, VHTO (SISO)

26dB BW, Chain A — CH42

99% BW, Chain A — CH42

Date: 20 MAY 2015 162228

Datec 30 MAY 2018 1521:58

o G
v v
Ref Level 15.00 dém = RBW 1 MHz Rof Level 1500 dém - RBW 1 MHz
o Att 2508 SWT 26,6 b5 = VBW 3 MHT  Mode Auto FFT o Att 2508 SWT 26.5 5 = VBW 3 MHT  Mode Auto FFT
TOF TOF
M@ 1Pk Max @ 1Pk Max
0 as vy Wil 715 o = Wi
dbn Ko 52175720 GHs 0 ] 521468450 GH
o ¢ 00 8 L ﬂbﬂ%f% 74 NETHENEAN MH|
B 1. 167000000 MHz| 5
=18 j}l Q luctor .l 4.0
p 40 e |
-20 g X ‘t,\" 10 )J'
0 _/J LN 20 dbm o
e et e ﬁJI
2 5 ¥
50 dB fr
bttty ot prne
40 di
50 di
70 db
-80 di 60 dn
CF 5,21 GHz 10000 pts Span 190.0 MHz
Markar +70 dBay
Type | Ret | Tre | Xevalus | wevalue | Funetion | Function Result |
M1 1 5.217572 GHz 7.15 dBm ndB dawn BL.167 MHz -80 o
T1 1 5.168331 GHz 18,77 dBm nch 26,00 d&
T2 1 5.250518 GHz -18.81 dBm 0 factor 64.3 OF §.21 GHz

26dB BW, Chain B — CH42

99% BW, Chain B — CH42

Date: 20 MAY 2015 181049

Datec 30 MAY 2018 151018

G G
v v
Ref Level 15.00 dém = RBW 1 MHz Rof Level 1500 dém = RBW 1 MH:
o Att 2508 SWT 26,6 b5 = VBW 3 MHT  Mode Auto FFT o Att 2508 SWT 26.5ps @ VAW 3 MHZ  Mode auto FFT
TOF TOF
M@ 1Pk Max @ 1Pk Max
e Milt] M) 76 dam)
10 dbr n 1o M1 §.23 3900 Gk2)
TiilB 00 b 1 P i ”“-,(V" v 74005159214 MH3|
ki % #11.092000000 MHz| o v
18 i Q luetor 64.2)
: G e i
o (,J \,\ : 1
0 20 dem: /f LY
\“'b\,ﬁ'-’"v‘\lw\n-nm.n_,u | \
0 .
o e WJ\"*\MAM'(J e b A
40 di
50 di
70 db
-80 di 60 dn
CF 5,21 GHz 10000 pts Span 190.0 MHz
Marker +70 dBay
Type | Ret | Tre | Xevalus | wevalue | Function | Function Result |
M1 1 5.206343 GHz 7.06 dBm ndB dawn B1.062 MHz -80 o
T1 1 5.165483 GHz 18,94 dBm nch 26,00 d&
T2 1 5.250575 GHz - 18,99 dBm 0 factor 64,2 OF §.21 GHz
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802.11ac80, VHTO (MIMO)

26dB BW, Chain A — CH42

99% BW, Chain A — CH42

Date: 20 MAY 2015 185538

v v
Ref Lsvel 15.00 dém - RBW 1 MM2 Ref Lsvel 15.00 dém - RBW 1 M
e ALl 2508 SWT 266 s = VBW 3 hiiz  Mode suto FFT e ALl 2508 SWT 26.5 s = VBW 3 hiz  Mode suto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
10 g8 Mg BT Mi[1] 2,49 dfikrr|
51 160 GHe| o 00 CHz|
it AR A \"\»—4‘&109/\ 26.00 A el T 74 BOUSIRITT MM
v R (i M“‘| 0. 161000000 Mz o il . )/
" b rory
N Q lactor | [
10
," t 10 dim
-20 dim ¥ ¥ I
/ ‘ | ll
I L 20 T
o) R T | Mottt e ) . L
k ] W
»
- v
50 o8 O iV J\\J\'\N"fafﬁ
.60 de
-70 i =
-80 o -60 dil
CF 5.21 GHz 10001 pts Span 190.0 Mz
Marker ~70 di
Type | Ret | Tre | Kevalus | wevalue | Funetion | Function Result |
M1 1 5.226616 GHz 5.30 dBm ndB dawn B0.161 MHz 80 di
T1 1 5.169863 GHz 20,70 dBm nch 26,00 d&
T2 1 5.280024 GMz =20.74 dBm Q factor 68.2 CF 5.21 GHz s=un 190.0 MHz

Date: 20 MAY 2015 185708

26dB BW, Chain B — CH42

99% BW, Chain B — CH42

Date: 20 MAY 2015 158637

v v
Ref Level 15.00 d8m - RBW 1§ MMz Ref Level 15.00 d8m - RBW 1 M
o A I505  SWT 266 ps @ VBW 3 Mz Mode Auto FFT o A I505  SWT 26.5ps @ VBW 3 Mz Mode Auto FFT
ToF ToF
@ 1Pk Max @ 1Pk Max
10 dB = EITEY] ML) 212 el
5 5216 1 00 GHg
s e et i Takt 26.00 dn| » t}\w HIEL 1 MHG
v e five i 79.125000000 Mz & i L e
0 Qlegtor | 65.9) Noray B
gl 10 i
-20 dim £ :
i
[ | f
a0 20
Al L LT ]
i St e\ SANERTE WV . ]
E : Y
i i\
-50 dB [upie LR
oy A i ANAWE RRWIE
50 di
70 di =
80 di -60 g
CF 5.21 GHz 10000 pts Span 190.0 MHz
Marker 70 df
Type | Bef | Trc | ®-walue v-value | Function | Function Result
M1 1 5216413 GHz .82 dém ndB dawn 79.135 MHz -0 da
T1 1 5.170509% GH: -20.27 dBm nda 26.00 d&
T2 1 5.249644 GH: -20.16 dBm Q factor B5.9 CF 5.21 GHz G001 pis an
CE o = e

L JL

Dater 30 MAY 2015 164731
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B.2 Power Limits. Maximum Output power & Peak power spectral density

Test limits
FCC part Limits
For mobile and portable client devices in the 5.15-5.25 GHz band, the
15.407 maximum conducted output power over the frequency band of operation
(a) ('1) (iv) shall not exceed 250 mW provided the maximum antenna gain does not
exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band.

Test procedure

The Maximum Conducted Output Power was measured using the channel integration method
according to point E) 2) e) (Method SA-2 Alternative) of Guidance 789033 DO01.

The maximum power spectral density (PSD) was measured using the method according to
point F) (Method SA-2 Alternative) of Guidance 789033 DO01.

In the measure-and-sum approach for MIMO mode, 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 setup below was used to measure the maximum conducted output power and power spectral
density. 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.

AC/DC
Power
Adapter

Spectrum analyzer

10dB ATT

Laptop

The declared maximum antenna gain is 5dBi.
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Results tables
Power [dBm]
© Meas. Meas
% .
g g | 2y cH | Frea. Antenna Cond Duty cycle | p1op | pgp
s | x| Cycle [MHZ] RMS Compensated
(%]
36 5180 SISO CHAIN A 18.45 18.52 2352 | 7.50
. SISO CHAIN B 18.34 18.41 2341 | 6.87
[2)
Tl a SISO CHAIN A 18.31 18.38 23.38 | 7.36
w2 0.98 40 5200
N % SISO CHAIN B 18.34 18.41 23.41 7.37
(ee]
I HAIN A 20.9 21. 26. 9.97
48 5240 SISO C 0.93 00 6.00
SISO CHAIN B 20.69 20.76 25.76 | 9.71
36 5180 SISO CHAIN A 17.80 17.96 2296 | 6.67
SISO CHAIN B 18.63 18.79 23.79 | 7.88
o SISO CHAIN A 17.81 17.97 2297 | 6.68
= .9 4 2
I 0.96 0 5200 SISO CHAIN B 17.80 17.96 2296 | 7.12
I CHAIN A 20.9 21.09 26.09 | 9.7
9 48 5240 SISO 0.93 0 6.0 8
£ SISO CHAIN B 20.73 20.89 2589 | 9.56
E MIMO CHAIN A 16.92 17.08 22.08 | 6.16
o 36 5180
o MIMO CHAIN B 15.64 15.80 20.80 | 5.59
o MIMO CHAIN A 17.33 17.49 2249 | 6.24
= .9 4 2
T 0.96 0 5200 MIMO CHAIN B 16.64 16.80 21.80 | 5.47
MIMO CHAIN A 18.09 18.2 23.2 .9
48 5240 (0] 8.0 8.25 3.25 | 6.93
MIMO CHAIN B 17.55 17.71 2271 | 6.41
I HAIN A 17. 17.89 22.89 A
38F 5190 SISO C 58 8 8 3.10
= 0.93 SISO CHAIN B 17.10 17.41 2241 | 2.62
o| T ' SISO CHAIN A 19.91 20.22 2522 | 543
< 46F 5230
£ SISO CHAIN B 20.13 20.44 2544 | 5.67
E MIMO CHAIN A 16.60 16.91 2191 | 2.16
o 38F 5190
e © 0.93 MIMO CHAIN B 16.38 16.69 2169 | 2.01
T ' MIMO CHAIN A 16.83 17.14 2214 | 2.43
46F 5230
MIMO CHAIN B 16.79 17.10 2210 | 2.38
o SISO CHAIN A 16.63 16.92 21.92 | -0.56
ST 0.94 42ac80 5210
S|> SISO CHAIN B 16.36 16.65 21.65 | -0.83
E o MIMO CHAIN A 11.96 13.96 18.96 | -4.73
S| T 0.63 42ac80 5210
> MIMO CHAIN B 11.48 13.41 1841 | -5.08

FO-014: Test Report

25 of 63



Test Report N°15051101.TR02 Rev. 00

MIMO modes — Combined results Power [dBm]

Combined, .
Mode Rate | Channel AT Antenna Duty Cycle EIRP ComaiE:
(MHZz) PSD
compensated
36 5180 19.5 24.50 8.89
802.11n20 | HT8 40 5200 20.2 25.18 8.90
48 5240 MIMO 21.0 26.00 9.69
38F 5190 CHAIN A + CHAIN B 19.8 24.81 5.10
802.11n40 | HT8

46F 5230 201 25.13 5.42
802.11ac80 | VHT8 | 42ac80 5210 16.7 21.71 -1.90
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Results screenshot

Rev. 00

802.11a, 6Mbps

Max Power & PSD, Chain A — CH36

Max Power & PSD, Chain B — CH36

spectrum % |“€,“ Spactrum | |“€,“
Ref Level 15.00 dBm - RBW | MHz Ref Levol 15.00 dim - RBW 1 Mz
o AL ZE OB @ SWT IDs @ VBW 3MH:  Mode Auto Sweep o AL Z5dE ® SWT IDs @ VBW 3MH:  Mode Auto Sweep
TOF TOF
| O | O
= .50 A —= .87 dHu|
iy 51622910 GHz 0dhin 51805320 GHz
O o O dbm
10 -10
=20 -0
s 0 7 \
40 diin 40 dim
| 40 B [
<50 dbn <50 dBm
60 dEm -60 dBn
70 dim 70 din
o'd
CF 5.18 GHz 500 pts Span 47.3 Mz CF 5.18 GHz 500 pts Span 484 Mz
nnnl Power nnnl Power
Bandwidth 23.25 MHz Power 18.45 dBm Tx Total 18.45 diém Bandwidth 23.81 MHz Power 18.34 dBm Tx Total 18.34 diém
{ J1 ] { J1 ]

Date: 36 MAY 20115 125644

Date: 36 MAY 2115 161629

Max Power & PSD, Chain A — CH40

Max Power & PSD, Chain B — CH40

Spectrum |“€,“ spactrum | |“€,“
Rief Lwvsl 15,00 dBm - RBW | WAz Ruef Level 1500 dbm - RBW 1 Ma:
o AL Z5 OB @ SWT IDs @ VBW 3MH:  Mode Auto Sweep o AL Z5dE ® SWT IDs @ VBW 3MH:  Mode Auto Sweep
TOF TOF
| O | O
— 7036 du| — 757 i
iy 52026220 GHz 0dhin 52024980 GHz
O dbm O db
10 10
-0 -20
a0 e 0 /
oo 0 -
<50 dBm <50 dbn
-60 dBn 60 dEm
70 dm 70 dir
50 d 50 d
CF 5.2 GHz 500 pts Bpan 46,0 Mz 500 pts Span 478 Mz
nnal Power

Bandwidth 22.65 MHz Power 18.31 dBm Tu Total 18.31 dBm

nnel Povier

Bandwidth 23.54 MHz Power 18.34 dBm Tu Total 18.34 dBm

{ J1 ]
Dater 36 MAT 2115 138412

[ )| ]

Date: 36 MAY 20115 140114

Max Power & PSD, Chain A — CH48

Max Power & PSD, Chain B — CH48

Datec 31 MAY 2015 134315

Spectrum  # I o Spectrum I koo
Ref Level 15.00 dim ® RBW 1 MHz Ref Level 15.00 dim ® RBW 1 MHz

o ALt 2508 @ SWT 103 ®» VBW 3 MHZ Mode Aulo Sweep o ALt 25dB & SWT 1035 & VBW 3 MH:  Mode Auto Sweep

TDF TDF
| i cirw

Q.97 ditm Q.71 ditem

10 5.242050 GH3 10 5247640 GH
LE LE

10 din 10 din

=20 di =20 di

™
T 30 =
L~

-20-c <0t —] -

<50 <50

-60 din -60 din

70 dba 70 dba

-god -god

CF 5,24 GHe 500 pts Span 62,0 MHz CF 5,24 GHe 500 pts Span 6.3 MHz
Channel Pawer Channel Pawer

Bandwidth 30.53 MHz Power 20,93 dBm Tx Total 20.93 dBm Bandwidth 31.63 MHz Power 20,69 dBm T Total 20.69 dBm
J1 ] J1 ]

Date: 31 MAY 2015 18 45 41
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S
e

Rev. 00

802.11n20, HTO (SISO)

Max Power & PSD, Chain A — CH36

Max Power & PSD, Chain B — CH36

Spectrum |“v‘-’ Spectrum  # I |a‘3_u
Rt Level 1500 dBm - RBW 1 MHz Rof Level 15.00 dém - RBW 1 MHz
S 25 dE & SWT 105 & VBW 3 MH:  Mode auto Sweep e At 25dE = SWT 10 5 & VBW 3 MHr  Mode Auto Sweep
TOF TOF
@37 cirw |
oy 6.67 dBmn 784 didm]
iy 5.1626240 GHz, b 51831250 GHz
@ dism: o
10 -10 d@
20 =20 di
.30 30
40 o <A "'.'-{J
"
<50 dbn <50 dbn
+80 28 60 der
<70 dimy <70 dimy
50 d od
CF 5,18 GHz S00 El EE!! 477 MHz CF 5,18 GHz S00 El EE!! 49.6 MH2z
nnal Povier

Bandwidth 23.48 MHz Power 17.80 dBm Tx Total 17.80 diém

nnal Povier

Bandwidth 24.39 MHz

Power 18.63 dBm Tu Total 18.63 dBm

{ J1 ]
Duter 26 MAY. 2015 182241

I

ki

Date: 36

MAY 205 141702

Max Power & PSD, Chain A — CH40

Max Power & PSD, Chain B — CH40

Bandwidth 24.52 MHz Power 17.81 dBm Tx Total 17.81 diém

Spectrum |“v‘-’ Spectrum  # I |a‘3_u
Rt Level 15.00 dBm - RBW 1 MHz Rof Level 15.00 dém - RBW 1 MHz
S 25 dE = SWT 105 & VBW 3 MH:  Mode auto Sweep e At 25dE = SWT 10 5 & VBW 3 MHr  Mode Auto Sweep
TOF TOF
@37 cirw |
= .68 | 712 diam|
10 dim 5. 2027390 GHa| s 52079000 GH|
@ dism: o
10 -10 dBm
20 =20 di
.30 30 =
40 dbm 40 dr
<50 dBm <50 dBm
60 &5 i
<70 dimy <70 dimy
50 d od
CF 5.2 GHz S00 El EE!! 498 MHz CF 5.2 GHz S00 El EE!! 49,4 MHz
nnal Power nnnl Power

Bandwidth 24.52 MHz

Power 17.80 dBm Tx Total 17.80 diém

{ J1 ]
Dater 26 MAY. 2015 150445

I

ki

Date: 36 MAY 2115 163744

Max Power & PSD, Chain A — CH48

Max Power & PSD, Chain B — CH48

Spectrum |°§' Spectrum I |°§'
Rof Level 15.00 d8m - RBW 1 MH: Ref Level 15.00 d8m - REW 1 M
e AL 2508 = SWT 101 & VBW 3 MMz Mode Auto Sweep e AL 2508 & SWT 10 ¢ & VBW 3 MH  Mode auto Sweep
TOF TDF
[ cirw |
a7 dim] .56 dim]
s 5237540 GHy| s 5237560 GHz
o o
-10 d@a -10 d@a
20 da 20 da -
1 I~
~30 ~30
RN
a0 o]
<50 dBm <50 dBm
60 dEm 60 dEm
<70 dimy <70 dimy
-god -god
CF 5.24 GHz S00 El EE!! B6.6 MH2 CF 5.24 GHz S00 El EE!! 65.9 MHz
nnel Povier nnel Povier
Bandwidth 32.79 MHz Power 20.93 dBm Tx Total 20.93 dBm Bandwidth 32,44 MHz Power 20.73 dBm Tw Total 20.73 dBm
il il
{ 1 ] { 1

Date: 31 MAY 215 13:6508

Date: 31 MAY 2115 1454 53
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802.11n20, HT8 (MIMO)

Max Power & PSD, Chain A — CH36

Max Power & PSD, Chain B — CH36

Spectrum 4% |“€,“ Spectrum |“€;“
Ref Level 1500 dbm - RBW | WAz Ref Level 1500 dbm - RBW 1 Ma:
o AL ZE OB @ SWT IDs @ VBW 3MH:  Mode Auto Sweep o AL Z5dE ® SWT IDs @ VBW 3MH:  Mode Auto Sweep
TOF TOF
| |
— .16 di] — 5.5 dBm|
iy 5.1HIAB9D GHz 0dhin 51764520 GHz
O dbm
-10
-20
£
40 dim
_-—-"".J _“"‘"—\-._._‘_
<50 dBm
-60 dBn
70 dir
o'd
CF 5.18 GHz 500 pts Span 478 Mz CF 5.18 GHz 500 pts Span 48,6 Mz
nnnl Power nnnl Power
Bandwidth 23.54 MHz Power 16,92 dBm Tx Total 16.92 diém Bandwidth 23.92 MHz Power 15.64 dBm Tx Total 15.64 diém
{ | ] [ { )| ]

Date: 36 MAY 2115 143826

Max Power & PSD, Chain A — CH40

Date: 36 MAY 2115 124500

Max Power & PSD, Chain B — CH40

spectrum % |“€,“ Spactrum | |“€,“
Rief Lwvsl 15,00 dbm - RBW | WAz Ruef Levnl 1500 dim - RBW 1 Ma:
o AL Z5 OB @ SWT IDs @ VBW 3MH:  Mode Auto Sweep o AL Z5dE ® SWT IDs @ VBW 3MH:  Mode Auto Sweep
TOF TOF
| O | O
— G20 | — 57 dBm|
iy 51974610 GHz 0dhin 51963040 GHz
O dbm O dbm
-10 -10
-0 -20
a0 / \ a0
40 g 40 diin
<50 dBm <50 dBm
-60 dBn -60 dBn
70 dm 70 dir
50 d 50 d
CF 5.2 GHz 500 pts Bpan 47.9 Mz CF 5.2 GHz 500 pts Span 48,0 Mz
nnal Power

nnel Povier
Bandwidth 23.56 MHz Power 17.33 dBm Tu Total 17.33 dBm Bandwidth 23.60 MHz

Power 16.64 dBm
{ | ] T . { |

Tu Total 16.64 dBm

Date: 36 MAT. X5 1648 11

Max Power & PSD, Chain A — CH48

Date: 36 MAY 2115 165434

Max Power & PSD, Chain B — CH48

Spectrum |°§' Spectrum I |°§'
Rof Lovel 15.00 g8m ™ RBW 1 MHZ Rof Lovel 15.00 gBm - RBW 1 panz
e AL 2508 = SWT 101 & VBW 3 MMz Mode Auto Sweep e AL 2508 & SWT 10 ¢ & VBW 3 MH  Mode auto Sweep
TOF TDF
[ cirw |
&40 dim] CESEI
s 5237030 GHz s 5236270 GHz
] ]
10 g -10 d@a
<20 din <20 i
= -0
1
- =N ]
| -2D-5Bm T
<50 dbn <50 dbn
60 dEm -60 dBn
<70 dpm 70 din
Bo'd
CF .24 GHz 500 pts Span 53,9 MHz CF .24 GHz 500 pts Span 541 MHz
nnal Power

nnel Povier

Bandwidth 26.52 MHz Power 18.09 dBm Tu Total 18.09 dBm Bandwidth 26.60 MHz

Power 17.55 dBm
{ | ] [ T { |

Tu Total 17.55 dBm

Date: 31 MAY 215 150648

Date: 31 MAY 215 15:04 36
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802.11n40, HTO (SISO)

Max Power & PSD, Chain A — CH38

Max Power & PSD, Chain B — CH38

nnal Povier

Bandwidth 45.08 MHz Power 17.58 dBm Tx Total 17.58 diém

Spectrum 4% |“€,“ Spectrum |“€;“
Ref Level 1500 dbm - RBW | WAz Ref Level 1500 dbm - RBW 1 MH:
o At 2508 @ SWT 105 & VBW 3 M Mode Auto Sweep o AL 2508 @ SWT 105 @ VBW 3 M Mode auto Sweep
TOF ToF
| O | O
— 340 | — 267 diu|
iy 5107340 GHz 0dhin 5,107300 GHz
O dbm
-10
-20
a0 -
K8 40 dim = ke
_— e
<50 dBm
-60 dBn
70 dir
©F 5,19 GHz 500 pts. Bpan 91.6 Mz ©F 5,19 GHz 500 pts. Span 3.1 Mz

nnal Povier
Bandwidth 45.81 MHz

Power 17.10 dBm Tx Total 17.10 diém

{ J1 ]
Gate: 25 MAY 2015 170440

[ )| ]

Date: 36 MAY 2115 171046

Max Power & PSD, Chain A — CH46

Max Power & PSD, Chain B — CH46

nnel Povier
Bandwidth 46.59 MHz

Power 19.91 dBm Tu Total 19.91 dBm

Spectrum @ Spectrum @
Ref Level 1500 Gem - RBW | WAz Ref Level 1500 Gem - RBW | WAz
. 2508 @ SWT 105 @ VBW 3 M Mode Auto Sweep o AL 2508 @ SWT 105 @ VBW 3 M Mode Auto Sweep
I’-an Chrw I’.an Chrw
iy 5.2 ::;:;ﬂ:: o —— s.:?gﬁﬂ:;lﬂt‘:::
O dbm O dbm
-10 -10
-0 -0
a0 £
’(J:../ \ 40 dbn
<50 dbn <50 dbn
-60 dBn -60 dBn
70 dn 70 dir
©F §.23 GHz 500 pts Bpan 34,6 MHz ©F §.23 GHz 500 pts Bpan 87,4 iz

nnel Povier
Bandwidth 43.21 MHz

Power 20.13 dBm Tu Total 20.13 dBm

{ J1 ]
Oute: 26 MAY 2015 207502

{ J1 ]
Gate: 25 MAY 2015 200738
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802.11n40, HT8 (MIMO)

Max Power & PSD, Chain A — CH38

Max Power & PSD, Chain B — CH38

3

Bandwidth 344.96 MHz Power 16.60 dBm Tu Total 16.60 dBm
b -

Spectrum  # [:,-';]
Rof Luvel 15.00 gbm = RBW 1 Mz Spectrum  # | @
o Att 25 0B W BWT ID ¢ @ VBW 3MH:  Mode Auto Sweep Ruef Level 1500 dbm - RBW 1 Ma:
TOF e ALL 25dB w SWT 10 s & VBW 3 MH:  Mode auto Sweep
| TOF
26 dimy | O
b 51084980 GH| 201 dBw]
0dhin 5195070 GHz
]
O dbm
10 dBa
-10
<20 dba
-20
-30 L
<30
40 dim ry /
| 1 40 dbm <
<50 dBm e |
<50 dBm
-60 dBn
-60 dBn
<70 dim-
70 dir
o'd
CF 5.19 GHz 500 pts Bpan 913 Mz
ol Povier CF 5.19 GHz 500 pts Span 5.9 MHz

nnal Povier

{ 1 ]

Date: 37 MAY 2115 120734

42.29 MHz Power 16.38 dBm
{ J1 ]
Date: 36 MAY 2115 173538

Tu Total 16.38 dBm

Max Power & PSD, Chain A — CH46

Max Power & PSD, Chain B — CH46

nnel Povier
Bandwidth 44.93 MHz

Power 16.83 dBm Tu Total 16.83 dBm

Spectrum |“€,“ Spectrum |“€,“
Ref Level 1500 Gem - RBW | WAz Ref Level 1500 Gem - RBW | Mz
. 2508 @ SWT 105 @ VBW 3 M Mode Auto Sweep o AL 2508 @ SWT 105 @ VBW 3 M Mode Auto Sweep
TOF ToF
| O | O
— EXELLTD 2.8 |
iy 5224980 GHz o —- 1 5209830 GHz
O dbm
-10
-0
N
7 ~ <30
40 dim
<50 dBm
-60 dBn
70 dir
©F §.23 GHz 500 pts. Bpan 913 Mz ©F §.23 GHz 500 pts Span 678 Mz

nnel Povier

Bandwidth 43.21 MHz Power 16.79 dBm Tu Total 16.79 dBm

[ )| ]

Date: 36 MAY 2115 207350

{ J1 ]
Gate: 26 MAY 2015 200135
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802.11ac80,

VHTO (SISO)

Max Power & PSD, Chain A — CH42

Max Power & PSD, Chain B — CH42

Spectrum |“§' Spectrum | |“é'
Rief Lwvsl 15,00 dBm - RBW | WAz Ruf Level 1500 dBm - RBW 1 Ma:
o AL ZE OB @ SWT IDs @ VBW 3MH:  Mode Auto Sweep o AL Z5dE ® SWT IDs @ VBW 3MH:  Mode Auto Sweep
ToF TOF
| O | O
= ~0.56 dam| —= ~0.6a dBm|
iy 5209890 GHz 0dhin 5209890 GHz
O dbm O dbm
-10 -10
=20 -0
<30 -30 /
40 dim 40 diin \
[ e ]
<50 dBm <50 dbn
-60 dBn -60 dBn
<70 dir 70 din
Bo'd
CF 5.21 GHz Bpan 1650 MHz CF 5.21 GHz 500 pts Bpan 1650 MHz
nnal Power

nnel Povier
Bandwidth 81.19 MHz Power 16.63 dBm Tu Total 16.63 dBm Bandwidth 81.09 MHz Power 16.36 dBm Tu Total 16.36 dBm
[ b ] 1 ) ]

Dater 36 MAT 2115 154802

Dater 36 MAT 215 158545

802.11ac80, VHTO (MIMO)

Max Power & PSD, Chain A — CH42

Max Power & PSD, Chain B — CH42

Dater 36 MAY 215 162611

spectrum % |“§' Spactrum | |“é'
Rt Level 15.00 dBm - RBW 1 MHz Rt Level 1500 dBm - RBW 1 MHz
o AL 2508 = SWT 105 @ VBW 3 MH:  Mode auto Sweep o AL 2508 = SWT 105 & VBW 3 MH:  Mode auto Sweep
TOF TOF
| O | O
—4.73 dam| — ~5.08 dBn]
5202670 GHz 0dhin 5207560 GHz
@ dim
10
20
20
40 diin
<50 dbn
-60 dBn
70 din
80 d
CF 5.21 GHz Bpan 163.0 MHz CF 5.21 GHz 500 pts Bpan 163.0 MHz
nnel Povier nnel Povier
Bandwidth 80.16 MHz Power 11.96 dBm Tu Total 11.96 dBm Bandwidth 80.16 MHz Power 11.48 dBm Tu Total 11.48 dBm
b b
{ ] { ]

Date: 36 MAY 215 16:37 37

FO-014: Test Report

32 of 63

Printed copies are not controlled documents



Test Report N°15051101.TR02

B.3

Undesirable emissions limits: Band Edge (conducted)

Test limits

FCC part

Limits

15.407 (b) (1)

For transmitters operating in the 5.15-5.25 GHz band: All emissions
outside of the 5.15-5.35 GHz band shall not exceed an e.i.r.p. of -27
dBm/MHz.

15.209

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

Freq Range Field Stregth | Field Stregth Meas.
(MHz) (uV/m) (dBuV/m) Distance (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
216-960 200 46 3
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.

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 and the declared Antenna Gain.

In case of Band Edge measurements falling in restricted bands, the declared Antenna Gain is also

compensated in the graph.

The declared maximum antenna gain is 5dBi.

AC/DC
Power
Adapter

Spectrum analyzer

10dB ATT

Laptop

Rev. 00
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Results Screenshot
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Rev. 00

802.11a, 6Mbps — Chain B

BE Low Freq Sec
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BE Low Freq Section, RMS — CH36
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Rev. 00

802.11n20, HTO (SISO) — Chain A

BE Low Freq Section, Peak — CH36

BE Low Freq Section, RMS — CH36
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802.11n20, HTO (SISO) — Chain B

BE Low Freq Section, Peak — CH36

BE Low Freq Section, RMS — CH36
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802.11n20, HT8 (MIMO) — Chain A

BE Low Freq Section, Peak — CH36

BE Low Freq Section, RMS — CH36
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802.11n20, HT8 (MIMO) — Chain B

BE Low Freq Section, Peak — CH36

BE Low Freq Section, RMS — CH36
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802.11n40, HTO (SISO) — Chain A

BE Low Freq Section, Peak — CH38

BE Low Freq Section, RMS — CH38
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802.11n40, HTO (SISO) — Chain B

BE Low Freq Section, Peak — CH38

BE Low Freq Section, RMS — CH38
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802.11n40, HT8 (MIMO) — Chain A
BE Low Freq Section, Peak — CH38

BE Low Freq Section, RMS — CH38
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802.11n40, HT8 (MIMO) — Chain B

BE Low Freq Section, Peak — CH38

BE Low Freq Section, RMS — CH38
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802.11ac80, VHTO (SISO)- Chain A
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802.11ac80, VHT8 (MIMO)- Chain A

BE Low Freq Section, Peak, Chain A — CH42 | BE Low Freq Section, RMS, Chain A — CH42
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Standard references

Radiated spurious emission

FCC part

RSS part

Limits

15.247 (d)

RSS-210
Clause
A8.5

Radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits

specified in §15.209(a):

Freq Range
(MHz)

Field Stregth
(HV/m)

Field Stregth
(dBuV/m)

Meas.

Distance (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
216-960 200 46 3
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.
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Test procedure

The setup below was 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 selected from the
chapter Error! Reference source not found. and on the low, middle and high channel.

Radiated Setup < 1GHz

Rack with
filters, switches
spectrum analyzer Sy | — .

m
|

C . ltodm

EUT

80cm

Turn table

Radiated Setup > 1GHz

Rack with
filters, switches
Spectrum analyzer anel 10w nolsa
- _ amplifiers
0

Turn table
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Test Results

Rev. 00

30 MHz — 1 GHz

Radiated Spurious — All modes

-20

-30

-40

-50

Level indBm

-60

” \W MWMMM»MWW L

-90

FCC Peak

30 100 200 300 400 500

Freauency in MHz

600

700

800

900

1000

Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB

454.593265 -57.14 208.1 H 112.0 103.1

454.593265 -50.64 - 208.2 H 110.0 -103.2

Note 2: This plot is valid for both SISO and MIMO modes.

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation mode.
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1 GHz — 18GHz

Radiated Spurious — 802.11a, Chain A, CH40

20

-10

-20

LevelindBm

(

O P, iy v
i P T
sk i
'5°I‘W AR W
-60
1 2 4 6 8 10 12 14 16 18
Freauency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2512.000000 --- -48.84 150.0 H 170.0 -90.0
2518.000000 -40.54 --- 150.0 H 161.0 -90.1
17922.666667 - -47.88 150.0 H 0.0 -84.8
17926.533333 -37.64 - 150.0 H 318.0 -84.7

Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11a, Chain B, CH40
20
10
0
-10
£
% -20
401 W.w ’\“M ; FCC Avgra
Wi i P
e
‘5°I‘W AR APt
-60
1 2 4 6 8 10 12 14 16 18
Frequency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2495.000000 -40.64 - 150.0 H 113.0 -89.8
2495.000000 - -48.37 150.0 H 113.0 -89.8
17969.066667 -39.28 - 150.0 H 0.0 -83.8
17969.066667 - -47.42 150.0 H 0.0 -83.8
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11n20, Chain A, CH40
20
10
0
-10
£
% -20
% -307
40 MW ww \WM "‘ TICC/\V g
g Mg A g
!
e’ B A
-60
1 2 4 6 10 12 14 16 18
Frequency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2459.000000 -41.20 - 150.0 H 149.0 -90.0
2459.000000 - -48.25 150.0 H 149.0 -90.0
17966.166667 - -47.97 150.0 H 257.0 -83.8
17967.133333 -39.16 - 150.0 H 196.0 -83.8
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11n20, Chain B, CH40
20
10
)
-10
£
Q 20
g -307
401 Iy FCC Avar
WM‘W‘W«WWWM'” s MMWMWW“‘W'W
-50 " MWWWWMM‘WMW'WIW“MIMWWWWWWWWWM'M
-60
1 2 4 6 8 10 12 14 16 18
Freauency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2488.000000 -40.53 - 150.0 H 202.0 -89.8
2488.000000 - -48.17 150.0 H 202.0 -89.8
17955.533333 -39.87 - 150.0 H 273.0 -84.1
17955.533333 - -48.19 150.0 H 273.0 -84.1
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious —802.11n20, MIMO Chain A+B, CH40
20
10
o)
-10
£
Q 20
% -30—37
_40,3, M‘www \WM TCC/\V 3
I A
50 WW’M‘ MMMWWMWW%WWWWWWWWWW”M
-60
1 2 4 6 8 10 12 14 16 18
Freauency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2508.000000 -40.12 - 150.0 H 273.0 -89.9
2516.500000 - -47.65 150.0 H 273.0 -90.0
17909.133333 -39.65 - 150.0 H 142.0 -85.0
17909.133333 - -48.20 150.0 H 142.0 -85.0
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11n40, SISO Chain A, CH46
20
10
o)
-10
£
% -20
g =0
_40737 W‘W’Q‘M FCC Avgra
MM‘I“MWW Huwmwm ' WW‘WW
5+WWM WhlmmmM»lwolhwm'MMMW‘WWMWWMMﬂWMWWWMW"‘\‘WWWWW
-e?
1‘ 2 4 6 8 10 12 14 16 18
Freauency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2491.000000 -41.14 - 150.0 H 158.0 -89.8
2491.000000 - -48.38 150.0 H 158.0 -89.8
17920.733333 -37.79 - 150.0 H 0.0 -84.8
17929.433333 - -48.05 150.0 H 313.0 -84.6
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11n40, SISO Chain B, CH46
20
10
o)
-10
£
% -20
§ o
-40*: WW"‘M‘“ WM M“ m FCC Avairg
b iy oo
mwmw WWM»MWMMW‘WWWWWW’W ‘ W"MW"'“'W
-61
“I 2 4 6 8 10 12 14 16 18
Freauency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2470.500000 -40.41 - 150.0 H 99.0 -89.9
2470.500000 - -47.91 150.0 H 99.0 -89.9
17933.300000 - -48.37 150.0 H 80.0 -84.5
17934.266667 -39.71 - 150.0 V 142.0 -85.4
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11n40, MIMO Chain A+B, CH46
20
10
o)
-10
£
% -20
g -30'§'
st r——
g hy
-50%%””” " ,‘wmmmmmmmmwwwmwwww‘”wmwww
-ej
"I 2 4 6 8 10 12 14 16 18
Freauency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2480.500000 -40.62 - 150.0 H 305.0 -89.9
2480.500000 - -48.12 150.0 H 305.0 -89.9
17972.933333 -39.67 - 150.0 H 181.0 -83.7
17972.933333 - -47.79 150.0 H 181.0 -83.7
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11ac80, SISO Chain A, CH42
10
5
0
-5
-10
-15
-207
é -257
-% 30
E -35:
PR o
45 M yw WWW'\
|
- o «wwwmwmunu«mﬂ»mmmwmﬂwwwWWW‘“”“'“““““‘“"WMWWMW
-607
-65
1 2 4 6 8 10 12 14 16 18
Frequency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2494.000000 -40.66 - 150.0 H 33.0 -89.8
2494.000000 - -48.13 150.0 H 33.0 -89.8
17906.233333 -40.05 - 150.0 V 174.0 -86.0
17906.233333 - -48.54 150.0 H 322.0 -85.1
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz
Radiated Spurious — 802.11ac80, SISO Chain B, CH42
10
5
0
-5
-10
-15
-207
é 25
% 301
E -35:
401 M ”"m WW‘ r v“ w ';“(;C/\v rq
45 W y M’W o ok WWW'MW p
- WMWWWMMMMWMWWWWWWWWW
—607
-65
1 2 4 8 10 12 16 18
Frequency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2490.500000 -40.50 - 150.0 H 261.0 -89.8
2490.500000 - -47.85 150.0 H 261.0 -89.8
17913.000000 -38.83 - 150.0 H 32.0 -85.0
17914.933333 - -47.95 150.0 H 0.0 -84.9
Note 1: The spurious signals detected do not depend on the operating channel.
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1 GHz — 18GHz

Radiated Spurious — 802.11ac80, Channel 42, Chain A+B

Level in dBm

-357

_40i i FCCAvera
] il o MMW‘WW
ol A
= AR g
—607
-65
1‘ 2 4 6 8 10 12 14 16 18
Freaguency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
2483.000000 -40.22 --—- 150.0 H 0.0 -89.9
2485.000000 - -48.38 150.0 H 350.0 -89.9
17922.666667 -39.87 - 150.0 H 332.0 -84.8
17922.666667 - -48.03 150.0 H 332.0 -84.8

Note 1: The spurious signals detected do not depend on the operating channel.
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Rev. 00

18 GHz — 40GHz

Radiated Spurious — All modes

-20

-30

-40

FCC Average

Levelin dBm

-60

-70

-80

-90

B ety 11T TR ———

18 20 22 24 26 28 30 32 34 36 38 40
Freauency in GHz
Frequency MaxPeak RMS Height Pol Azimuth Corr.
MHz dBm dBm cm deg dB
18143.313953 - -49.56 150.0 V 143.0 -91.1
18143.313953 -42.99 - 150.0 V 143.0 -91.1
39209.406250 - -50.98 150.0 \% 92.0 -79.6
39209.406250 -43.73 - 150.0 \' 92.0 -79.6

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation mode.
Note 2: This plot is valid for both SISO and MIMO modes.
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