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Competences and guarantees

DEKRA Testing and Certification is a testing laboratory accredited by the National Accreditation Body (ENAC -
Entidad Nacional de Acreditacién), to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

DEKRA Testing and Certification is an ISED-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report

In order to assure the traceability to other national and international laboratories, DEKRA Testing and Certification
has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification guarantees the reliability of the data presented in this report, which is the result
of the measurements and the tests performed to the item under test on the date and under the conditions stated
on the report and, it is based on the knowledge and technical facilities available at DEKRA Testing and
Certification at the time of performance of the test.

DEKRA Testing and Certification 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.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification.

General conditions

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

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous
written permission of DEKRA Testing and Certification and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification internal document
PODTO000.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample (“ldentification of the item tested", "Trademark",
"Model and/or type reference tested").

2. The sample of NTG7 PREMIUM is an automotive head unit to be installed in cars with the following
features: FM/AM/DAB/DVBT, USB, Bluetooth, WLAN and GNSS.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of result.
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Usage of samples

Samples undergoing test have been selected by: The client.

- Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

60268/015 Automotive Infotainment NTG7 PREMIUM  HBM239GQOKS000354 2019/08/26

System
60268/048 Radio Controller of -- -- 2019/08/28
Automotive Infotainment
System
60268/017 Harness -- -- 2019/08/26
60268/245 Antennas -- -- 2019/08/26

Sample S/01 has undergone the following test(s): All RADIATED tests above 1 GHz indicated in Appendixes B and C.

- Sample S/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception

60268/059 Automotive Infotainment NTG7 PREMIUM HBM239KS000361 2019/09/23
System

60268/025 Cable RF Harness Short -- -- 2019/08/28

60268/245 Antennas -- -- 2019/08/26

Sample S/02 has undergone the following test(s): All RADIATED tests above below 1 GHz indicated in Appendixes B and C.

- Sample S/03 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
60268/015 Automotive Infotainment NTG7 PREMIUM  HBM239GQO0KS000354 2019/08/26
System
60268/048 Radio Controller of -- -- 2019/08/28
Automotive Infotainment
System
60268/026 Cable RF Harness Short -- -- 2019/08/28

Sample S/03 has undergone the following test(s): Al CONDUCTED tests indicated in Appendixes A, B and C for SISO MODE.
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- Sample S/04 is composed of the following elements:

Control N° Description Serial N° Date of reception

60268/059 Automotive Infotainment NTG7 PREMIUM HBM239K$000361 2019/09/23
System

60268/026 Cable RF Harness Short -- -- 2019/08/28

Sample S/04 has undergone the following test(s): All CONDUCTED tests indicated in Appendixes A, B and C for MIMO MODE.
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Test sample description

D DEKRA

Ports...oooie :

Cable

Z:;:?i‘;:; eme Specified Att.ached Shielded Coupled
max during test to

length [m] patient®
Car Connector A >3m0 X O O
Car Connector B >3m0 X O O
e o | @ | m | o
USB Connector <3m( X X O
Eth Connector >3m1) X O U
BT/WLAN-Antenna >3mD) X X O
il\n/It/AM, TV/ISDARS a3 - - 0
GNSS Antenna >3m0 X X U

Supplementary information to the

POMS. .o :

Rated power supply ......cccccevunnel:

Voltage and Frequency

Reference poles

L1 L2 L3 N PE
XI | DC: 12V Car battery / attenuator (9,5-15,5V normal operation)
Rated POWer ..........ccccccceeeeveeeenes | 9,5-15,5V normal operation
Clock frequencies..........c.cccoeveens see schematics
Other parameters...........c.c.c.c........ See Technical Description
Software Version .......................... E13.300
Hardware Version.......................... D4
Dimensions in cm (W x Hx D) ....: 182 x 78 x 160 mm
Mounting pPoSItion .............ccc.eve..n. X | Other: automotive headunit
Modules/parts.............ccceeeeennn Module/parts of test item Type Manufacturer
n/a -
Accessories (not part of the test Description Type Manufacturer
TEEM) et
Display - LG.
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D DEKRA

HARMANeco RasPi - HBAS

Cable harness - HBAS

BT/WLAN-Antenna - Hirschmann
Documents as provided by the Description File name Issue date
applicant.........ccocveeviiineeniieneend

Technical Description

Identification of the client

HARMAN BECKER AUTOMOTIVE SYSTEMS GMBH
BECKER-GOERING-STR. 16; 76307 KARLSBAD GERMANY

Testing period and place

Test Location ‘ DEKRA Testing and Certification S.A.U.

Date (start) ‘ 2019-09-04

Date (finish) \ 2019-11-26

Document history

Report number Description

60268RRF.003 2019-12-05 First release

Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

H -_— (o]
Temperature m::x _=1355 0%
o0
Relative humidity m::x :270560
Min. = 860 mbar

Air pressure

Max. = 1060 mbar
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In the semianechoic chamber, the following limits were not exceeded during the test.

N — [¢)
Temperature m;]x _:1355 0%

00
Relative humidity m::x =2705£2

Air pressure Min. = 860 mbar
P Max. = 1060 mbar

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature

Relative humidity

Air pressure

Remarks and comments

The tests have been performed by the technical personnel: Jesus Garcia, Veronica Garcia, Ignacio Cabra, Nicolas
Salguero, Miguel Angel Torres, Francisco José Alcaide, Cristina Calle, Jaime Barranquero and José Alberto
Aranda.

Used instrumentation:

Radiated Measurements:

Last Calibration Due Calibration

1. Semianechoic Absorber Lined Chamber ETS N.A. N.A.
LINDGREN FACT 3 200 STP

2. Shielded Room ETS LINDGREN S101 N.A. N.A.

3. EMI Test Receiver 7 GHz ROHDE AND 2018/10 2020/10
SCHWARZ ESR7

4. RF Pre-amplifier, 38 dB, 30 MHz-6 GHz 2019/02 2020/02
BONN ELEKTRONIK BLNA 0360-01N

5.  Biconical/Log Antenna 30 MHz - 6 GHz ETS 2017/04 2020/04
LINDGREN 3142E

6.  Spectrum Analyzer ROHDE AND SCHWARZ 2018/02 2020/02
FSW50

7. RF Pre-amplifier, 40 dB ,1-18 GHz BONN 2019/04 2020/04
ELEKTRONIK BLMA 0118-1M

8. RF  Pre-amplifier, G>48dB, 18-40GHz 2018/02 2020/02
NARDA JS44-18004000-33-8P

9. Broadband Horn antenna 1-18 GHz 2016/11 2019/11
SCHWARZBECK MESS-ELEKTRONIK
BBHA 9120 D

10. Broadband Horn antenna 18 - 40 GHz 2018/07 2021/07
SCHWARZBECK MESS-ELEKTRONIK
BBHA 9170

11. Pre-Amplifier G>40dB 10MHz-6GHz, BONN 2019/02 2020/02

ELEKTRONIK, BLNA 0160-01N

12. DC Power Supply Keysight Technologies
UB002A

13. Digital multimeter FLUKE 179 2019/06 2020/06
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Conducted Measurements

Last Calibration Due Calibration
1.  Shielded Room ETS LINDGREN S101 N.A. N.A.
2.  Signal Analyzer 20 Hz to 8 GHz ROHDE AND 2018/08 2020/08
SCHWARZ FSQ8
3. DC Power Supply 40V/40A Rohde & Schwarz 2018/02 2021/02
NGPE40
4.  Signal and Spectrum Analyzer ROHDE AND 2019/10 2021/10

SCHWARZ FSV40

Testing verdicts

Not applicable: N/A
Pass: P
Fail: F
Not measured: N/M

Summary

A. Common requirements for all bands

FCC PART 15 PARAGRAPH / RSS-247

Requirement — Test case Verdict Remark
FCC 15.35 (c) / RSS-Gen 6.10 Duty Cycle P
RSS-Gen 6.6 / RSS-247 6.2. Transmitter 99% Occupied Bandwidth P
FCC 15.403 (i) Transmitter 26 dB Emission Bandwidth (EBW) P

FCC 15.407 (g) / RSS-Gen 6.11 Frequency Stability

L N/M 1
(Temperature & Voltage Variation) @)

Supplementary information and remarks:

(1) The manufacturer is responsible for ensuring frequency stability such that an emission is maintained within the band
of operation under all conditions of normal operation as specified in the user manual.
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B. 5.15 GHz - 5.25 GHz Band

FCC PART 15 PARAGRAPH / RSS-247

Requirement — Test case

FCC 15.407 (a)(1)(iv)

Transmitter Maximum conducted Output
Power

RSS-2476.2.1.1

Transmitter Maximum Equivalent
Isotropically Radiated Power EIRP

FCC 15.407 (a)(1)(iv)

Transmitter Maximum Power Spectral
Density

RSS-2476.2.1.1

Transmitter EIRP Spectral Density

FCC 15.407 (b)(1)(6) / RSS-247 6.2.1.2

Transmitter Out of Band Radiated
Emissions

FCC 15.407 (b)(1) / RSS-247 6.2.1.2

Transmitter Band Edge Radiated

Emissions

Supplementary information and remarks:

None.

C. 5.725 GHz - 5.85 GHz Band

FCC PART 15 PARAGRAPH / RSS-247

Requirement — Test case Verdict Remark

FCC 15.407 (e) / RSS-247 Clause 6.2.4.1 6 dB Bandwidth. P

FCC 15.407 (a)(3) / RSS-247 6.2.4.1 Transmitter Maximum conducted p
Output Power

FCC 15.407 (a)(3) / RSS-247 Clause 6.2.4.1  Transmitter Maximum Power p
Spectral Density

FCC 15.407 (b) (4) / RSS-247 6.2.4.2 Transmitter Band Edge Radiated p
Emissions

FCC 15.407 (b) (4) (6) / RSS-247 6.2.4.2 Transmitter Out of Band Radiated =3
Emissions

Supplementary information and remarks:

None.
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Appendix A: Test Common requirements for all

bands
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INDEX
FCC 15.35 (C) / RSS-GEN 6.10. DULY CYCIE ......veeiiiieiiii ettt 13
RSS-Gen 6.6 / RSS-247 6.2. 99% Occupied BandWidth ... 24
FCC 15.403 (i) 26 dB Emission Bandwidth (EBW)..........ccoiuiiiiiiiiiiiiiiiiee ettt e e e e 34
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FCC 15.35 (c) / RSS-Gen 6.10. Duty Cycle

SPECIFICATION:

D DEKRA

When the radiated emission limits are expressed in terms of the average value of the emission, and pulsed
operation is employed, the measurement field strength shall be determined by averaging over one complete pulse
train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds. As an alternative
(provided the transmitter operates for longer than 0.1 seconds) or in cases where the pulse train exceeds 0.1
seconds, the measured field strength shall be determined from the average absolute voltage during a 0.1 second
interval during which the field strength is at its maximum value.

RESULTS:

The results below are for data rates with a duty cycle less than 98%. The results for all rest of modes having a

value > 98%.

Tests performed on the SISO mode CORE-0_Port3 Antenna.
Tests performed on the MIMO mode CORE-MIMO_Portl & Port4 Antennas.

Sub- Technique Mode Pulse Duration | Period (us) Duty Cycle
band (us) correction (dB)

U-NII-1 SISO (%) 802.11a / 20 MHz 2059.295 2587.577 0.992
U-NII-3 SISO (%) 802.11a / 20 MHz 2035.256 2564.103 1.003
U-NII-1 SISO 802.11n / 20 MHz 1891.026 2427.885 1.085
U-NII-3 SISO 802.11n / 20 MHz 1850.962 2403.846 1.135
U-NII-1 SISO 802.11n/40 MHz | 902.307692 | 1455.192 2.076
U-NII-3 SISO 802.11n / 40 MHz 884.76859 1455.641 2.162
U-NII-1 SISO 802.11ac / 80 MHz 420.025 966.858974 3.621
U-NII-3 SISO 802.11ac / 80 MHz 420.025 966.858974 3.621

MIMO 2x2 Port1 959.260 1480.480 1.885
U-NI-L P—1MO 2x2 Porta 802.11n/20 MHz 972.270 1485.480 1.841

MIMO 2x2 Port1 975.000 1491.026 1.845
U-NIFS MO 2x2 Porta | 802 1IN/ 20MHZ - —aaa 012821 | 1499.038 1.832

MIMO 2x2 Port1 498.922288 598.490 3.020
U-NIFL im0 2x2 Porta | 802 1IN/ 40 MRz - = 06344 | 994.990 3.043

MIMO 2x2 Port1 465.384615 | 1003.205 3.336
U-NIFS MO 2x2 Porta | 802 1IN/ 40 MHZ - = o ae615 | 1003.205 3.336

MIMO 2x2 Port1 60.360 559.460 9.671
U-NIFL iMO 2x2 porta | 802-11ac /80 MHz 60.360 559.960 9.674

MIMO 2x2 Port1 64.102564 | 564.102564 9.445
U-NI-3 VMO 2x2 Porta | 802-11ac/80MHz == oc64 | 560.897435 9.42

*: Mode a20 not supported in MIMO.
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Mode SISO 802.11 a20 (U-NII-1):

® RBW 1 MHz
*VBW 3 MHz

Ref 28.2 dBm *Att 20 dB SWT 5 ms

Marker 2

dBm

ms

Offget 3.2 dB

Markgr

dBm

-20

Deltg 1

s

dB

[Eau 10

aniaialat Y oah A
L, s it o

Ll o

MM
i

295 ms

Rt A

LTI

F-10

--20

F-30

--50

--60

| -70

Center 5.18 GHz 500 ps/

Mode SISO 802.11 a20 (U-NII-3):

® RBW 1 MHz
VBW 3 MHz

Ref 30 dBm *Att 30 dB SWT 5 ms

Delta 2 [T1 ]

&

3.07

-564103 1

30 Offsget 3.4 dB

20

Deltq

H-40

W Wyt

--60

=70

Center 5.785 GHz 500 nps/
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SISO CORE-0_Port3 Antenna

Mode 802.11 n20 (U-NII-1):

® RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz 0.77 dB

Ref 20 dBm *Att 20 dB SWT 5 ms 2.427885 ms

20 Offget 3.2 dB Markgr 1 [T1 /(]

23.474359 us |IEM
Deltd 1 [T1 ] SGL

*04F$ o Aﬂln!:"wu P " V\MI"I\W'MI W;_S; TRG

10

F-10

--20

-30

--40

-50

--60

=70

-80

Center 5.18 GHz 500 ps/

Mode 802.11 n20 (U-NII-3):

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz 0.89 dB

Ref 30 dBm *Att 30 dB SWT 5 ms 2.403846 ms

30 Offsget 3.2 dB Markgr 1 [T1|]
.35 dBm
2o 714.230769 us |EM
Deltd 1 [T1 ] SGL
N - 1.89 dB

10 - 1 1854962

|||v III 1

--60

=70

Center 5.785 GHz 500 ps/
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Mode 802.11 n40 (U-NII-1):

® RBW 1 MHz
*VEW 3 MHz

Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget 3.2 dB Markedr 1 [T1]]
- 7 dBm
L0 500.397436 us |IEM
Deltd 1 [T1 ] SEL
B - 89 dB
Lo 202 307692 e |TRC
B VL
il - 2
Ml Pk oA o fdvxh%»:w 1o el
-10
--20
-30
3DB
--40
--50
-60
brwdnabal biphoobbat b by
F-70
-80
Center 5.19 GHz 500 us/
Mode 802.11 n40 (U-NII-3):
® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz 0.42 dB
Ref 30 dBm *Att 30 dB SWT 5 ms 1.455641 ms
30 Offget 3.2 dB Markgr 1 [T1|]
-4.50 dBm
2o 851.25¢000 us |EM
Deltd 1 [T1 ] SGL
=3 |, fvedean e
LVL
1
-1
-20
3DB
I--30
-40
7—50<W m W W
--60
-70
Center 5.755 GHz 500 ps/
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Mode 802.11 ac80 (U-NlI-1):

® REW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz -0.09 dB
Ref 20 dBm *Att 20 dB SWT 2 ms 961.538462 us
20 Offget 3.3 dB Markdr 1 [Tl
L -1. 66466 (3]
Deltg 1 [T1 ] SGL
T - -2.23 dB
&R |, osoduns o |me
LVL
-10
-20
-30
3DB
-40
--50
l--60
--70
-80
Center 5.21 GHz 200 ps/
Mode 802.11 ac80 (U-NII-3):
® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz 0.40 dB
Ref 30 dBm *Att 30 dB SWT 2 ms 966.858974 us
30 Offset 3.3 dB Markdr 1 [T1
-4.90 dBm
2o 338.429487 us
Deltd 1 [T1 ] SGL
R ~ 1.80 aB
10 420 024000 4
LvL
Lo Bl \
-
L -10 IT B
--20
|
3DB
--30
--40
I--60
-70
Center 5.755 GHz 200 us/
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MIMO CORE-MIMO_Port1 & Port4 Antennas
Mode 802.11 n20 (U-NII-1):

Port 1:
Spectrum

D DEKRA

(=)

Ref Level 20.00 dBm
|o Att
SGL

& RBW 3 MHz
40 dB @ SWT Sms @ VBW 10 MHz

@ 1Pk View

20 dem

10 dBm

0.00 aB)|
1.48048 ms
0.96 dBm
992.69 ps|

P

=

I URATEI.W
E-\mmwu o

x
F

L

-10 dém

bt il 1,
B BRI L

-20 dém

-30 dém:

-40 dBm

a1

-50 dBm

-60 dBm:

CF 5.21 GHz 1000 pts

500.0 ps,

~

Marker

Type | Ref | Tre | X-value Y-value | Function

Function Result

I

M1
D1
D2

992,69 ps
959,26 ps
148048 ms

0.96 dBém
-0.99 dB
0.00 dB

1
M1 1
M1 1

Port 4:
Spectrum

(=)

Ref Level 30.00 dém
Att
SGL

@ RBW 3 MHz
B0 dE @ SWT 4ms @ VBW 10 MHz

@ 1Pk View

D2[1]

20 der

M1[1]

10 dBm-

-0.41 dB|
1.48548 ms
6.14 dBm)|
437.14 ps|

0 dBm

M1

] ity

FNITEITRY (T ey

-10dB

thyefbrait g, 1l

-20 dB \

) Ay W«W

1 1F

-40 dém

-S0 dém:

.60 dBb

CF 5.21 GHz 1000 pts

400.0 ps/

Marker

Type X-valus | ¥-value | Function |

Function Result

M1 1
D1 M1 1
D2 M1 1

437,14 ps
972,27 ps
1.48548 ms

-6.14 dBm
2.70 dB
-0.41 dB
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Mode 802.11 n20 (U-NII-3):

Port 1:
® RBW 1 MHz Delta 3
*VBW 3 MHz dB
Ref 30 dBm *Att 30 dB SWT 5 ms ms
30 Offset 2.4 dB Marks
dBm
., ne (N
Deltd SEL
L o a
10 975 004000 ps
LVL
bl | el A
-0
--10
F-20
3DB
--30
--40
[--60
=70
Center 5.745 GHz 500 us/
Port 4:

® REW 1 MHz Delta
*VEW 3 MHz

Ref 30 dBm *Att 30 dB SWT 5 ms
30 Offsget 2.4 dB Markgr 1
[-20
Deltd 2
G -
vV IEW]| 10 63 01d8o1 ne
VL
HM 2 I’Mﬁlﬂ Mm
N i Ml M
Y 1R #
10
2o
3DB
30
40
,,W mem i b
WA
[-60
=70
Center 5.745 GHz 500 ps/
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C.I.LF. A29 507 456
Mode 802.11 n40 (U-NII-1):

Port 1:

DEKRA

Spectrum ¥ :El]
Ref Level 30.00 deém ® RBW 3 MHz
o Att 4008 @ SWT 3ms @ VBW 10 MHz
SGL
@ 1Pk View
p2[1] 0.00 dB)|
598.49 ps
20 dBm M1[1] 7.84 dBm
827.53 ps
10 dBm
0 dBm
Jokg ol purof iy ) Lighbugadans
-10 dem U 3
ML
-20 dem
-30 dem
s byl sy ) kAl e
-50 dBm
-60 dBm
CF 5.21 GHz 1000 pts 300.0 ps/
Marker
Type | Ref | Tre | X-value Y-value | Function Function Result
M1 1 827,53 ps -7.84 dBm
D1 M1 1 298.6 ps 0.28 dB
D2 M1 1 508,49 ps -0.00 dB
Port 4:
Spectrum .
Ref Level 30.00 deém ® RBW 3 MHz
o Att 4008 @ SWT 2.5ms & VBW 10 MHz
SGL
@ 1Pk View
D2[1] -0.36 dB|
994.99 ps
20 dBm M1[1] 11.72 dBm)|
567.27 ps
10 dBm
0 dém
I, Jlo | ¥ . N P Lkl
R TR fwvwwu‘ il
A o [y
-50 dBm
-60 dBm
CF 5.21 GHz 1000 pts 250.0 ps/.
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
M1 1 567.27 ps -11.72 dBm
D1 M1 1 493.79 ps 3.20 dB
D2 M1 1 994,99 ps -0.35 dB
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Mode 802.11 n40 (U-NII-3):

Port 1:

® RBW 1 MHz Delta 3 [T1 ]
*VBW 3 MHz 0.68 dB
Ref 30 dBm *Att 30 dB SWT 5 ms 1.003205 ms
30 Offget 2.4 dB Markgr [T1
-2.93 dBm
2o 485.574923 us |EM
Deltd 2 [T1 ] SGL
R« 1.25 dB
10 455 38468715 4
LvVL
o = i 1 [N
|
-10
--20
3DB
I--30
--40
* ri
MW!&%UW u”h”qu jﬂ»ﬁ“ﬁkﬁ wﬂﬂﬂﬁﬂhﬁ ﬁ“ﬁuh“ﬁh
--60
-70
Center 5.755 GHz 500 ps/
Port 4:
® RBW 1 MHz Delta 2 [T1
*VBW 3 MHz 3.76 dB
Ref 30 dBm “Att 30 dB SWT 5 ms 465.384615 us
30 Offset 2.4 dB Marker [T1
-§.19 dBm
2o 806.089744 us |IEM
Deltd 3 [T1 ] SGL
S - 1.26 dB
v IEW] 10 1. 0032085 ¥
LVL
o—1t TR Hy b .|| ||.
--10 i
--20
3DB
--30
--40
gl el Wty —
o
I--60
-70
Center 5.755 GHz 500 ps/
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Mode 802.11 ac80 (U-NlI-1):

Port 1:

Spectrum .

Ref Level 30.00 dBm @ RBW 3 MHz
|& ALt 40dE & SWT 1.5ms & VBW 10 MHz
SGL

@ 1Pk View

D2[1] 0.75 dB|

559.46 ps|
20 dem M1[1] 8.55 dBm|
454.05 ps

10 dBm

“,&‘Lﬂr 0 a"‘ﬁ
-10 dBm

-20 dém

-50 dBm

-60 dBm

CF 5.21 GHz 1000 pts 150.0 ps/
Marker
Type Ref | Trc | X-value | y-value | Function Function Result
M1 1 454.05 ps -8.55 dBm
D1 M1 1 60.36 ps -3.32 dB
D2 M1 1 550,46 ps 0.75 dB

Port 4:

Spectrum ¥ o

Ref Level 30.00 dém @ RBW 3 MHz
lo Att 40dB @ SWT 2ms @ VBW 10 MHz
SGL
@ 1Pk View
D2[1] 0,29 dB|
559.96 ps|
20 dBm. M1[1] 10.45 dBm)
554.15 ps|
10 dem

N L A At OB R L P Ot

-50 dBm
-60 dBm
CF 5.21 GHz 1000 pts 200.0 ps/
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
M1 1 554.15 ps -10.45 dBm
D1 M1 1 60.36 ps 0.23 dB
D2 M1 1 550,96 ps 0.20 dB
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Mode 802.11 ac80 (U-NII-3):

® RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -33.43 dBm

Port 1:

Ref 30 dBm *Att 30 dB SWT 1 ms 182.692308 us
30 Offget 2.4 dB Deltd 2 [T1
19.18 dB
2o 64.104564 us |IEM
Deltd 3 [T1 ] SGL
X - .47 aB
=T | |, 564 104564 ps
LVL
-0
F-10
b
--20
3DB
--30 } F |
—40
--60
=70
Center 5.775 GHz 100 us/
Port 4:
® RBW 1 MHz Delta 3 [T1 ]
*VBW 3 MHz 0.90 dB
Ref 30 dBm *Att 30 dB SWT 1 ms 560.897436 us
30 Offget 2.4 dB Markgr 1 [T1|]
33.85 dBm
|20 120.194308 us
Deltd 2 [T1 | SGL
L - 1¢.42 dB
L 4104564 us
VL
0
10 "
h
| o (| il
3DB
30 -
—40
--60
-70
Center 5.775 GHz 100 us/
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RSS-Gen 6.6 / RSS-247 6.2. 99% Occupied Bandwidth

The following modes and date rates were selected based on preliminary testing that identified those corresponding
to the worst cases:

- 802.11a: 6 Mbit/s.

- 802.11n HT20: MCSO.

- 802.11n HT40: MCSO0.

- 802.11ac VHT80: MCSO

Tests performed on the SISO mode CORE-0_Port3 Antenna.
SISO CORE-0_Port3 Antenna:

Mode 802.11 a20:

U-NII-1 (5150-5250 MHz)

Channels Low Channel 36 Middle Channel 40 High Channel 48
(5180 MH2z) (5200 MHz) (5240 MHz)
5 . -
99% Occupied Bandwidth 17.12 1716 1712
(MHz)
Measurement uncertainty
(kHz2) <+40.04

U-NII-3 (5725-5850 MHz)

Channels Low Channel 149 Middle Channel 157 High Channel 165
(5745 MHz) (5785 MHz) (5825 MHz)
- : ,
99% Occupied Bandwidth 17.08 17.13333333 17.08
(MH2z)
Measurement uncertainty
(kHz2) <+40.04
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Mode 802.11 n20 (HT20):

U-NII-1 (5150-5250 MHz)

D DEKRA

Low Channel 36

Middle Channel 40

High Channel 48

Channels (5180 MH2) (5200 MHZ) (5240 MHz)
- . .
99% Occupied Bandwidth 18.32 18.32 18.36
(MHz)
Measurement uncertainty
) <+40.04

U-NII-3 (5725-5850 MHz)

Low Channel 149

Middle Channel 157

High Channel 165

Channels (5745 MHz) (5785 MHz) (5825 MHz)
- : :
99% Occupied Bandwidth 18.2 18.24 18.2
(MH2)
Measurement Uncertainty
(kHz2) <+40.04

Mode 802.11 n40 (HT40):

U-NII-1 (5150-5250 MHz)

Channels

Low Channel 38
(5190 MHz)

High Channel 46
(5230 MHz)

(MHz)

99% Occupied Bandwidth

(kHz)

Measurement uncertainty

<+70.07

U-NII-3 (5725-5850 MHz)

Channels

Low Channel 151
(5755 MH2z)

High Channel 159
(5795 MHz)

(MHz)

99% Occupied Bandwidth

36.29333333

36.32

(kHz)

Measurement uncertainty

<+70.07
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Mode 802.11 ac80 (VHT80):

U-NII-1 (5150-5250 MHz)

Single Channel 42

U-NII-3 (5725-5850 MHz)

Report No: (NIE) 60268RRF.003

Channel (5210 MH2)
99% Occupied Bandwidth
(MH2) 75.84
Measurement uncertainty
(kHz2) <+110.11
Single Channel 155
Channel (5775 MHz)
99% Occupied Bandwidth 75 78666666
(MH2z)
Measurement uncertainty
(kH2) <+110.11
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Mode 802.11 a20:

U-NII-1 (5150-5250 MHz)

- Low Channel 36 (5180 MH2z):

Ref 20 dBEm

* RBYW
*VBW
*att 20 dB SWT

20 Offfet 3.2 dB

10
-1

4 MHz/ Span 40 MHz

*REW 300 kHz
*VEW 1 MHz
*Att 20 dB SWT 20 ms

Ref 20 dBm
20 Offget 3 dB
10
=0
0
|-
/Ry
-40
-50
-7
-80

Center 5.2 GHz

- High Channel 48 (5240 MHz):

Ref 20 dBEm

4 MHzZ/ Span 40 MHz

“REW 300 kHz Marker 1 [T1 ]

*VEW 1 MHz

*Att 20 dB SWI 20 ms

20 Offger 3.

-80

Center 5.24 GHz

4 MHz/ Span 40 MHz

D DEKRA
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U-NII-3 (5725-5850 MHz)

- Low Channel 149 (5745 MHz):

Ref 30 dBm *Att 30 dB

30 Offsec 3.2 dm

Center 5.745 GHz 4 vHzZ/

- Middle Channel 157 (5785 MHz):

® *REW 300 kiz

SWT 20 me

Span 40 MHz

Ref 30 dEm “Att 30 AR
30 offset 3.7 dB
&=
o
D1 5.43|dEm

Center 5.785 GHz 4 vHz/

300 kHz
v 1 rHz
Ref 30 dBm *Att 30 aB SWT 20 ms

Span 40 MHZ

30 OLfset 2.4 dB

-70

Center 5.825 GHz 4 MHzZ/
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Mode 802.11 n20 HT20:

U-NII-1 (5150-5250 MHz)

- Low Channel 36 (5180 MH2z):

®

Ref 20 dEm

*Att

“RBW 300 kHz
*VBW 1 MHz

20 ae SWT 20 me

dr

T2 VL
©.189150000 GHz

7o oriler 3.7
1
|2

- Middle Channel 40 (5200 MHz):

@

Ref 20 dBm

*Att

4 vHz/

*REW 300 kHz
*VEW 1 MHz

20 dB SWT 20 ms

Span 40 MHZ

Marker 1 (T1 )

20 OLfget

-

4 vHzZ/

*RBW 200 kHz
*VEW 1 MHz

SWI 20 ms

Span 40 MHz

Marker 1 [T1 ]

ae

20 Offset 3
10
-1
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U-NII-3 (5725-5850 MHz)

- Low Channel 149 (5745 MHz):

*RBW 300 kHz

Ref 30 dBm * ALt 30 dB
30 Offset 3. de
=
L
D1 dBm

N e Y Y

Center 5.745 GHz

- Middle Channel 157 (5785 MHz):

Report No: (NIE) 60268RRF.003

4 MHz/

*RBW 300 kHz

30 de SWT 20 me

Span 40 MHz

Ref 30 dEm “are
30 offset 3.7 dB
&=
o
D1 4.77 |dBm

Z Dz —pif23 dBm
I—a0

-70

Center 5.785 GHz 4 MHz/ Span 40 MHZ

v 1 MHzZ
Ref 320 dBm AL 30 dB SWT 20 ms
30 Offset 3. de
[-2
=
[-1

-70

Center 5.825 Giz

4 MHzZ/
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Mode 802.11 n40 (HT40):

U-NII-1 (5150-5250 MHz)

- Low Channel 38 (5190 MH2z):

®

“RBW 500 kHz

*VBW 2 MHz

Marker 1 [T1 ]

Ref 20 dEm *Att 20 AB SWT 20 ms
20 Offsec 3.3 dB
1

.

I

= .0 PRV
B Z’M,W
-2 /
[ In I/
e

80

Center 5.19 GHz 8 1mHz/ Span 80 MHZ

*Att

*REW 500 kHz
*VEW 2 MHz
20 dB SWT 20 ms

Marker 1 (T1 )

Ref 20 dBm
20 OLfget 3 1B
1

il
]

-80

Center 5.23 GHz
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Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

U-NII-3 (5725-5850 MHz)

- Low Channel 151 (5755 MHz):

*RBW 500 kHz

Ref 30 dBm Att 30 dB
30 Offset 3. dB
1

D1 3.47 |aBm

" by, |
i
154000 GHz
aps

-60
70
Center 5.755 GHz 8 MHz/ Span 80 MHz

- High Channel 159 (5795 MH2z):

Report No: (NIE) 60268RRF.003
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Mode 802.11 ac80 (VHT80):

U-NII-1 (5150-5250 MHz)

- Single Channel 42 (5210 MHz):

® *RBW 1 MHz Marker 1 [T1
VBW 3 MHz 3.43 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.202000000 GEz

20 Offder

Center 5.21 GHz 16 MHZ/ Span 160 MHz

U-NII-3 (5725-5850 MHz)

- Single Channel 155 (5775 MHz):

& .

Ref 30 dBm “Att 30 dE SWT 20 ms

Center 5.775 GHz 16 MHZ/ Span 160 MHz
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FCC 15.403 (i) 26 dB Emission Bandwidth (EBW)

RESULTS:

The 26 dB Emission Bandwidth was measured using the method according to point C) 1) of 789033 D02 General
UNII Test Procedures New Rules v02r01.

The following modes and date rates were selected based on preliminary testing that identified those corresponding
to the worst cases:

- 802.11a: 6 Mbit/s.

- 802.11n HT20: MCSO0.

- 802.11n HT40: MCSO0.

- 802.11ac VHT80: MCSO

Tests performed on the SISO mode CORE-0_Port3 Antenna.

Tests performed on the MIMO mode CORE-MIMO_Portl & Port4 Antennas.
SISO CORE-0_Port3 Antenna:
Mode 802.11 a20:

U-NII-1 (5150-5250 MHz)

Channels Low Channel 36 Middle Channel 40 High Channel 48
(5180 MHz) (5200 MHz) (5240 MHz)
26 dB Em'(sl\j'ﬁg)Ba”dW'dth 2153846154 21.60000000 21.66410256
Measurement uncertainty
(KH2) <+40.04
U-NII-3 (5725-5850 MHz)
Channels Low Channel 149 Middle Channel 157 High Channel 165
(5745 MHz) (5785 MHz) (5825 MHz)
26d8 Em'?&'arz‘)Ba”dW'dth 2153846153 2157589743 21.5625641
Measurement uncertainty
H2) <+40.04
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Mode 802.11 n20 (HT20):

U-NII-1 (5150-5250 MHz)

D DEKRA

Low Channel 36

Channels (5180 MH2)

Middle Channel 40
(5200 MHz)

High Channel 48
(5240 MHz)

26 dB Emission Bandwidth

(MH2) 21.98717948

21.98717948

22.70974359

Measurement uncertainty
(kHz)

<+40.04

U-NII-3 (5725-5850 MHz)

Channels Low Channel 149 Middle Channel 157 High Channel 165
(5745 MHz2) (5785 MHz2) (5825 MHz2)
26dB Em'(sl\j'ﬂrz‘)Ba”dW'dth 21.7825641 21.84564102 21.83128205
Measurement uncertainty
(kHz2) <+40.04

Mode 802.11 n40 (HT40):

U-NII-1 (5150-5250 MHz)

Channels Low Channel 38 High Channel 46
z z
(5190 MHz) (5230 MHz)
26 dB Emission Bandwidth 40.000000 2012820513
(MHz)
Measurement uncertainty
(kHz) <+70.07

U-NII-3 (5725-5850 MHz)

Channels

Low Channel 151
(5755 MH2z)

High Channel 159
(5795 MHz)

26 dB Emission Bandwidth
(MHz)

40.08307692

40.26871794

Measurement uncertainty
(kHz2)

<+70.07
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Mode 802.11 ac80 (VHT80):

U-NII-1 (5150-5250 MHz)

Channel

Single Channel 42
(5210 MHz)

26 dB Emission Bandwidth

82.62717948

U-NII-3 (5725-5850 MHz)

(kHz)

(MH2z)
Measurement uncertainty
(kH2) <+110.11
Single Channel 155
Channel (5775 MH2)
26 dB Emission Bandwidth 89.44410256
(MH2z) )
Measurement uncertainty <+110.11

MIMO CORE-MIMO_Portl & Port4 Antennas:

Mode 802.11 n20 (HT20):

U-NII-1 (5150-5250 MHz)

D DEKRA

Low Channel 36 Middle Channel 40 High Channel 48
(5180 MHz) (5200 MHz) (5240 MHz)
Channels CORE- CORE- CORE- CORE- CORE- CORE-
MIMO_ MIMO_ MIMO_ MIMO_ MIMO_ MIMO_
Port 4 Port 1 Port 4 Port 1 Port 4 Port 1
26 dB Emission Bandwidth (MHz) 21.629 22.48 21.72 23.68 21.716 21.996
Measurement uncertainty (kHz) <+23.02

U-NII-3 (5725-5850 MHz)

Low Channel 149 Middle Channel 157 High Channel 165
(5745 MHz) (5785 MHz) (5825 MHz)
Channels CORE- CORE- CORE- CORE- CORE- CORE-
MIMO _ MIMO _ MIMO _ MIMO _ MIMO _ MIMO _
Port 4 Port 1 Port 4 Port 1 Port 4 Port 1
26 dB Emission Bandwidth (MHz) 21.78 21.8 21.72 21.84 21.76 21.96
Measurement uncertainty (kHz) <+23.02
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Mode 802.11 n40 (HT40):

U-NII-1 (5150-5250 MHz)

D DEKRA

Channels Low Channel 38 High Channel 46
(5190 MHz) (5230 MHz)
CORE- CORE- CORE- CORE-
MIMO _ MIMO_ MIMO_ MIMO_
Port 4 Port 1 Port 4 Port 1
26 dB Emission Bandwidth (MHz) 40.693 41.223 40.697 41.117

Measurement uncertainty (kHz)

<+53.05

U-NII-3 (5725-5850 MHz)

Channels Low Channel 151 High Channel 159
(5755 MHz) (5795 MH2z)
CORE- CORE- CORE- CORE-
MIMO_ MIMO _ MIMO _ MIMO _
Port 4 Port 1 Port 4 Port 1
26 dB Emission Bandwidth (MHz) 39.5 40.1 39.53 40.65

Measurement uncertainty (kHz)

<+53.05

Mode 802.11 ac80 (VHTS80):

U-NII-1 (5150-5250 MHz)

Single Channel 42
Channel ?5210 MH2)
CORE- CORE-
MIMO_ MIMO_
Port 4 Port 1
26 dB Emission Bandwidth (MHz) 81.69 81.69
Measurement uncertainty (kHz) <+103.10

U-NII-3 (5725-5850 MHZz)

Single Channel 155
Channel g(5775 MHz)
CORE- CORE-
MIMO_ MIMO_
Port 4 Port 1
26 dB Emission Bandwidth (MHz) 81.12 81.84
Measurement uncertainty (kHz) <+103.10
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Mode 802.11 a20:

U-NII-1 (5150-5250 MHz)

- Low Channel 36 (5180 MHz):

® “RBW 300 kHz
*VBW 1 MHz

Ref 20 dEm *Att 20 dB SWT 20 me
20 Offset 3.3 dB
1

i , - VL
T2 ©.188550000 GHz

Center 5.18 GHz 4 1mHz/ Span 40 MHZ

- Middle Channel 40 (5200 MHz):

® *REW 300 kHz
*VEW 1 MHz

Ref 20 dBm *Att 20 dB SWT 20 ms

20 Offget 2.2 dB

o

Center 5.2 GHz 4 VHzZ/ Span 40 MHz

® *RBW 300 kHz Marker 1 [TL ]
SVEW 1 MHZ 4.65

Ref 20 dBm *Att 20 dB SWI 20 ms
20 Offset 3.2 dB
10

Center 5.24 GHz 4 MHz/ Span 40 MHz

Report No: (NIE) 60268RRF.003 Page 38 of 223 2019-12-05



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa
C.I.LF. A29 507 456

U-NII-3 (5725-5850 MHz)

- Low Channel 149 (5745 MHz):

Ref 30 dBm *Att 30 dB

30 Offsec 3.2 dm

Center 5.745 GHz 4 vHzZ/

- Middle Channel 157 (5785 MHz):

® *REW 300 kiz

SWT 20 me

Span 40 MHz

Ref 30 dEm “Att 30 AR
30 offset 3.7 dB
&=
o
D1 5.43|dEm

Center 5.785 GHz 4 vHz/

300 kHz
v 1 rHz
Ref 30 dBm *Att 30 aB SWT 20 ms

Span 40 MHZ

30 OLfset 2.4 dB

-70

Center 5.825 GHz 4 MHzZ/
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Mode 802.11 n20 HT20:

U-NII-1 (5150-5250 MHz)
- Low Channel 36 (5180 MHz):

@

Ref 20 dEm

*RBW 300 kHz

20 Offset
1

E=a
-1
-2

Center 5.18 GHz

- Middle Channel 40 (5200 MHz):

®

Ref 20 dBm

4 vHz/

*REW 300 kHz
*VEW 1 MHz

*Att 20 aB SWT 20 ms

Span 40 MHZ

20 Offset 2.2 dB

1

Center 5.2 GHz

- High Channel 48 (5240 MH2z):

®

Ref 20 dBm

*Att 20 dB

4 MHzZ/

*RBW 300 kHz
*VBW 1 MHz

SWI 20 ms

Span 40 MHz

Marker 1 [T1 ]

20 Offset 3.2 dB

1

1

MWNWM%

-80

Center 5.24 GHz

Report No: (NIE) 60268RRF.003
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U-NII-3 (5725-5850 MHz)

- Low Channel 149 (5745 MHz):

*RBW 300 kHz

Ref 30 dBm * ALt 30 dB
30 Offset 3. de
=
L
D1 dBm

N e Y Y

Center 5.745 GHz

- Middle Channel 157 (5785 MHz):

Report No: (NIE) 60268RRF.003

4 MHz/

*RBW 300 kHz

30 de SWT 20 me

Span 40 MHz

Ref 30 dEm “are
30 offset 3.7 dB
&=
o
D1 4.77 |dBm

Z Dz —pif23 dBm
I—a0

-70

Center 5.785 GHz 4 MHz/ Span 40 MHZ

v 1 MHzZ
Ref 320 dBm AL 30 dB SWT 20 ms
30 Offset 3. de
[-2
=
[-1

-70

Center 5.825 Giz

4 MHzZ/
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Mode 802.11 n40 (HT40):

U-NII-1 (5150-5250 MHz)

- Low Channel 38 (5190 MHz):

®

“RBW 500 kHz

*VBW 2 MHz

Marker 1 [T1 ]

Eef 20 dEm “Att 20 4B SWT 20 ms
20 Offder 3.2 dB
1
.
== .0 PRV
N Z’M,W
-2 /

- High Channel 46 (5230 MHZz):

@

Ref 20 dBm

8 MHz/

*REW S00 kHz
*VEW 2 MHz
*Att 20 B SWT 20 ms

Span 80 MHZ

Marker T1

20 OLfget

Center 5.23

GHz

© MHz/

Span 80 MHz

D DEKRA
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U-NII-3 (5725-5850 MHz)

- Low Channel 151 (5755 MHz):

*RBW 500 kHz

Ref 30 dBm Att 30 dB
30 Offset 3. dB
1

D1 3.47 |aBm

" by, |
i
154000 GHz
aps

-60
70
Center 5.755 GHz 8 MHz/ Span 80 MHz

- High Channel 159 (5795 MH2z):

Report No: (NIE) 60268RRF.003

@

Ref 30 dEm

Delta 2 [T1

8 MHz/
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Mode 802.11 ac80 (VHT80):

U-NII-1 (5150-5250 MHz)

- Single Channel 42 (5210 MHz):

® *RBW 1 MHz Marker 1 [T1
VBW 3 MHz 3.43 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.202000000 GEz

20 Offder

Center 5.21 GHz 16 MHZ/ Span 160 MHz

U-NII-3 (5725-5850 MHz)

- Single Channel 155 (5775 MHz):

& .

Ref 30 dBm “Att 30 dE SWT 20 ms

Center 5.775 GHz 16 MHZ/ Span 160 MHz
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MIMO CORE-MIMO_Portl & Port4 Antennas:

Mode 802.11 n20 HT20:

U-NII-1 (5150-5250 MHz)

- Low Channel 36 (5180 MHz):

Port 4 Antenna

D DEKRA

Spectrum mA:'
Ref Level 20.00 dém Offset 1.00 dB & RBW 300 kHz
j ALt 30de SWT ims @ VBW 1MHz Mode Sweep
@ 1Pk VYiew
D3[1] 0.51 dB
10 dem 21.6290 MHz
M1 Occ Bw 17.800000000 MHz
0 dBm X o ML 0.59 dBm
WWWW B VWWWM:@ 5.1788200 GHz
-10 dBm (\
-20 dBrm Wi o
D1 -25.410 dB}vn kg
-30 dBm
bt bl g
-50 dBm
-60 dBm
-70 dem
CF 5.18 GHz 1000 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 5.17882 GHz 0.59 dém
T1 1 5.17114 GHz -7.30 dBm Occ Bw 17.8 MHz
T2 1 5.18894 GHz -7.50 dBm
M2 1 5.169194 GHz -26.63 dBm
D3 M2 1 21.629 MHz 0.51 dB
Port 1 Antenna
Spectrum mA:'
Ref Level 20.00 dém Offset 1.30 dB & RBW 300 kHz
j ALt 30de SWT ims @ VBW 1MHz Mode Sweep
@ 1Pk VYiew
D3[1] 0.39 dB
10 dem - 22.4800 MHz
Occ Bw 18.280000000 MHz
0 dém - P T T2 4.03 dBm
y{' 5.1810200 GHz
-10 dBm / \\h
-20 dBm—_ 21,970 dBm Wjur
WVM MWWL‘ FLLL T —
i
-40 dem
-50 dBm
-60 dBm
-70 dem
CF 5.18 GHz 1000 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 5.18102 GHz 4.03 dBm
T1 1 5,17086 GHz -6.36 dBm Occ Bw 18.28 MHz
T2 1 5.18914 GHz -5.42 dBm
M2 1 5.1685 GHz -23.63 dBm
D3 M2 1 22.48 MHz 0.39 dB

Report No: (NIE) 60268RRF.003 Page 45 of 223

2019-12-05



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

- Middle Channel 40 (5200 MHz):

Spectrum

Port 4 Antenna

D DEKRA

(=)

o Att

Ref Level 20.00 dBm
30 dB

Offset 1.00 dB & RBW 300 kHz

SWT 1lms @ YBW 1MHz Mode Sweep

@® 1Pk View

10 dBm

D3[1]

0 dBm

Occ Bw
M1[1]

M1

-10 dBm

0.15dB

21.7200 MHz

17.880000000 MHz

1.02 dBm

2 5.1988600 GHz

-20 dBm

-30 dBm

dBm

-50 dBm

-60 dem

-70 dem

CF 5.2 GHz

1000 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value | Y-value | Function

| Function Result |

e e e

Mz

5.19886 GHz
5.1911 GHz
5.20898 GHz
5.18916 GHz
21.72 MHz

1,02 dBm
-8.10 dBém
-8.63 dBm

-25.15 dBém
0.15 dB

Occ Bw

17.88 MHz

Spectrum |

Port 1 Antenna

(=)

Ref Level 20.00 dBm
o Att 30 dB

Offset 1.30 dB & RBW 300 kHz

SWT 1lms @ YBW 1MHz Mode Sweep

@® 1Pk View

10 dBm

D3[1]

0 dBm

VT

.w.fw-f‘”m

Occ Bw

-10 dBm

7

0.10 dB

23.6800 MHz
18.360000000 MHz
3.96 dBm
5.1983800 GHz

20dBm—tp | o gy

o1

dBm

(Ut e,

-40 dBm

TN

-50 dBm

-60 dem

-70 dem

CF 5.2 GHz

1000 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value Y-value | Function

Function Result |

e e e

Mz

5.19838 GHz
5.19082 GHz
5.20918 GHz
5.18732 GHz

23.68 MHz

3.96 dBm
-7.65 dBm
-6.44 dBm

-22.52 dém
0.10 dB

Occ Bw

18.36 MHz
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- High Channel 48 (5240 MHz):

Port 4 Antenna

] o
Spectrum A

Ref Level 20.00 dem Offset 1.00 dB @ RBW 300 kHz
o Att 30dB SWT 1lms @ YBW 1MHz Mode Sweep
@ 1Pk View

D3[1] ~1.07 dB
10 dBm 21.7160 MHz
i Occ Bw 17.840000000 MHz
0 dem X M1[1] 0.62 dBm
1}r‘vv"\r’\:"‘v'\f\f‘"'“’""'Vw S 5.2406600 GHz

-10 dBm

-20 dBm -
daﬂv e
7

/4 T

-30 dBm

it

-50 dBm

-60 dem

-70 dem

CF 5.24 GHz 1000 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
5.24066 GHz 0.62 dBm

5.23114 GHz -7.42 dBm Occ Bw 17.84 MHz

5.24898 GHz -8,16 dBm

5.22926 GHz -25.58 dBm

21.716 MHz -1.07 dB

4
n
e e e

D3 M2

Port 1 Antenna

Spectrum | T
Ref Level 20.00 dBm Offset 1.30 dB & RBW 300 kHz
o Att 30dB SWT 1lms @ YBW 1MHz Mode Sweep
@® 1Pk View
D3[1] 0.64 dB
10 dem - 21.9960 MHz
Occ Bw 18.200000000 MHz
0 dBm S ISPRNPTOER ==ttt . 3.91 dBm
}/ > 5.2422600 GHz
-10 dBm
20 0om] ol ™,
20 dBM—1r) 52,090 dovn “}\M
30 alytrinthyry H‘“"M&\AML Hiid)
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.24 GHz 1000 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.24226 GHz 3,91 dBm
T1 1 5.23094 GHz -5.18 dBm Occ Bw 18.2 MHz
T2 1 5.24914 GHz -5.40 dBm
M2 1 5.22898 GHz -23.24 dBm
D3, M2 1 21,996 MHz 0.64 dB
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U-NII-3 (5725-5850 MHz)

- Low Channel 149 (5745 MHz):

Port 4 Antenna

Spectrum |

(=)

Ref Level 10.00 dBm

@ RBW 300 kHz

o Att 20dBE  SWT 1ms @ YBW 1MHz Mode Sweep
@® 1Pk View
M1 mM1[1] 0.79 dBm
0dBm 1"{ 5.7438200 GHz
T Ay TR S A 17.880000000 MHz
-10 dBm ¥ M2[1] -26.36 dBm
/ 5.7341400 GHz
-20 dBm e
D1 -25.210 dBm
e TR K T
ik MLITETY
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.745 GHz 1000 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 £.74382 GHz 0.79 dem
T1 1 £.73606 GHz -9,19 dBm Occ Bw 17.88 MHz
T2 1 £.75394 GHz -8.41 dBm
M2 1 5.73414 GHz -26.36 dBm
D3 M2 1 21.78 MHz -0.22 dB

Spectrum |

Port 1 Antenna

(=)

T st

Ref Level 10.00 dBm @ RBW 300 kHz
o Att 20dB  SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk VYiew
M1 M1[1] 0.70 dBm
0 dBm — \,ﬂ' - 5.7458600 GHz
T pafrirnremderr] 18.120000000 MHz
-10 dBm )‘1(“ M2[1] -25.32 dBm
// 5.7341000 GHz
-20 dem ot b,
D1 -25.300 dE\#uy ﬁi
-30 dBm ﬂk/

”WMWWMW

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 5.745 GHz 1000 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.74586 GHz 0.70 dBm
T1 1 §5,73594 GHz -8,39 dBm Occ Bw 18.12 MHz
T2 1 5.75406 GHz -7.77 dBm
M2 1 5.7341 GHz -25.32 dBm
D3 M2 1 21.8 MHz -0.77 dB
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D DEKRA

- Middle Channel 157 (5785 MHz):

Port 4 Antenna

Spectrum T
Ref Level 10.00 dBm @ RBW 300 kHz
o Att 20dE  SWT 1ms @ YBW 1MHz Mode Sweep
@ 1Pk View
M1 mM1[1] 0.82 dBm
0dBm v! 5.7844200 GHz
T oA i 2 17.920000000 MHz
10 dBm ¥y M2[1] -25.29 dBm
/ 5.7741000 GHz
-20 dBm t2 =
13
D1 -25.180 dBﬁ/ 15':%
-30 dB " ‘.:“ It s ﬁ,{umw
-40 dBm Wﬁ‘l"‘
-50 dBm
-60 dBm
-70 dBm
-80 dem
CF 5.785 GHz 1000 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.78442 GHz 0,82 dBm
T1 1 5.77606 GHz -8.93 dBm Occ Bw 17.92 MHz
T2 1 5.79398 GHz -8.80 dBm
M2 1 5.7741 GHz -25.29 dBm
D3| ™2 1 21.72 MHz 0.06 dB

Spectrum |

Port 1 Antenna

(=)

Ref Level 10.00 dBm
o Att 20 dB

& RBW
SWT 1 ms & VBW

300 kHz

1 MHz Mode Sweep

@® 1Pk View

0 dBm

M1 M1[1]
Y

-10 dBm

7]

M2[1] 7

-20 dBm

0.92 dBm
5.7858200 GHz
18.120000000 MHz
-25.42 dBm
5.7740600 GHz

D1 -25.080 d?’F'n

torer

-30 dBm i

T T

-50 dBm

-60 dBm

-70 dem

-80 dem

CF 5.785 GHz

1000 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value |

Y-value | Function |

Function Result |

4
n
e e e

D3 M2

5.78582 GHz
5.77594 GHz
5.79406 GHz
5.77406 GHz

21.84 MHz

0,92 dBém
-8.56 dBm
-8,84 dBm

-25.42 dém
0.25 db

Occ Bw

18.12 MHz
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- High Channel 165 (5825

Spectrum

MH2z):

Port 4 Antenna

D DEKRA

(=)

Ref Level 10.00 dBm
o Att 20 dB

@ RBW 300 kHz

SWT 1ms » YVBW 1MHz Mode Sweep

@® 1Pk View

0 dBm

M1 M1[1]

-10 dBm

X
1 AT ST Y5
¥ M2[1]

-20 dBm

0.52 dBm
5.8262200 GHz
17.920000000 MHz
-26.08 dBm
5.8140600 GHz

D1 -25.480

T
def

-30 dBm WWM

=30 dBm

Ay

-50 dBm

-60 dBm

-70 dem

-80 dem

CF 5.825 GHz

1000 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value | Y-value | Function

Function Result |

M1
T1
T2
M2
D3 M2

e

5.82622 GHz
5.81606 GHz
5.83398 GHz
5.81406 GHz

21,76 MHz

0.52 dém
-9.03 dBém
-8.85 dBm

-26.08 dBm
0.30 d&

Occ Bw

17.92 MHz

Spectrum

Port 1 Antenna

(7)

Ref Level 10.00 dBm
o Att 20 dB

@ RBW 300 kHz

SWT 1ms @ VBW 1MHz Mode Sweep

@ 1Pk VYiew

0 dBm

M1 Mi[1]

-10 dBm

fn st B ol 2
mM2[1]

-20 dBm

0.50 dBm
5.8233800 GHz
18.200000000 MHz
-26.17 dBm
5.8139800 GHz

D1 -25.500
-30 dBm

|t |

W

\»MMWWM

-50 dBm

-60 dBm

-70 dem

-80 dem

CF 5.825 GHz

1000 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value | ¥-value | Function

Function Result |

M1
T1
T2
Mz
03 M2

I

5.82338 GHz 0.50 dBm

5.8159 GHz
5.8341 GHz
581398 GHz
21.96 MHz

-8,81 dém
-9.15 dém
-26.17 dBm
0.51 dB

Occ Bw 18.2 MHz
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Mode 802.11 n40 (HT40):

U-NII-1 (5150-5250 MHz)

- Low Channel 38 (5190 MHz):

Port 4 Antenna

D DEKRA

Spectrum ‘5_?
Ref Level 20.00 dBm Offset 1,00 dB & RBW 1 MHz
o Att 30dB SWT 1ms @ YBW 3 MHz Mode Sweep
@® 1Pk View
D3[1] -1.19 dB
10 dem R Occ B 36 42040063333 :mz
cC Bw . Z
0dBm e T2 3.72 dBm
5.1869700 GHz
-10 dBm
-20 dBm v
A I s -
R L caL
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.19 GHz 1000 pts Span 60.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.18697 GHz 3,72 dBm
T1 1 5.17185 GHz -3.71 dBm Occ Bw 36.42 MHz
T2 1 5,20827 GHz -3.78 dBm
M2 1 5.169807 GHz -22.66 dBm
D3, M2 1 40,693 MHz -1.19 dB

Port 1 Antenna

Spectrum | ‘5_?
Ref Level 20.00 dBm Offset 1,30 dB @ RBW 1 MHz
o Att 30dB SWT 1ms @ YBW 3 MHz Mode Sweep
@® 1Pk View
D3[1] -0.50 dB
10 dBm M1 41.2230 MHz
; TN P— v 1, 36:760000000 MHz
0 dBm i M1[1] . 6.80 dBm
5.1924900 GHz
-10 dBm
MQJ \h
ztdem—D1 -1%.200 dBm E
it o-far oo b %JUWW
-30 dem
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.19 GHz 1000 pts Span 60.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 5,192409 GHz 6,80 dBm
T1 1 5.17167 GHz -1.26 dBm Occ Bw 36.78 MHz
T2 1 5,20845 GHz -1.41 dBm
M2 1 5.169387 GHz -19.34 dBm
D3, M2 1 41,223 MHz -0.50 dB
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a - Espafia

- High Channel 46 (5230 MHz):

Spectrum

Port 4 Antenna

Ref Level 20.00 dBm
o Att 30 dB

Offset 1.00 dB & RBW 1 MHz

SWT 1ms @ YBW 3 MHz Mode Sweep

@® 1Pk View

D3[1]

10 dBm

M1 Occ Bw

-10 dBm ﬁ

<
0 dBm e

0.00 dB

40.6970 MHz
36.420000000 MHz
3.40 dBm
5.2279900 GHz

-20 dBm MJ

dBm

D1 -2X600

-40 dBm

-50 dem

-60 dem

-70 dem

CF 5.23 GHz

1000 pts

Span 60.0 MHz

Marker
Type | Ref | Trc |

X-value | Y-value | Function

Function Result |

M1
T1
T2
M2
D3 M2

e

5.22799 GHz
5.21185 GHz
5.24827 GHz
§.20975 GHz
40.697 MHz

3.40 dBm
-4,16 dBm
-3.50 dBm

-22.87 dBm
0.00 dB

Occ Bw

36.42 MHz

Spectrum

Port 1 Antenna

(7]

Ref Level 20.00 dBm
o Att 30 dB

Offset 1.30 dB @ RBW 1 MHz

SWT 1ms @ VBW 3 MHz Mode Sweep

@ 1Pk VYiew

D3[1]

M1

10 dBm

T
0 dBm

-10 dBm /'j‘

0.09 dB

41.1170 MHz

~ 36.720000000 MHz
12 6.60 dBm
5.2368700 GHz

wa

=20 dem——01 -1¥.400

Ptk

dBm:

-40 dBm

-50 dBm

-60 dem

-70 dem

CF 5.23 GHz

1000 pts

Span 60.0 MHz

Marker
Type | Ref | Trc |

X-value | Y-value | Function

Function Result |

M1
T1
T2
M2
D3 M2

I

5.60 dBm
-1.45 dBm
-1,67 dBém

-20.12 dBm
0.09 d&

£.23687 GHz
5.21173 GHz
5.24845 GHz
5.20951 GHz
41.117 MHz

Occ Bw

36.72 MHz
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U-NII-3 (5725-5850 MHz)

- Low Channel 151 (5755 MHz):

Port 4 Antenna

Spectrum mA:'
Ref Level 10.00 dBm @ RBW 500 kHz
o Att 20dE  SWT 1ms @ YBW 2 MHz Mode Sweep
@® 1Pk View
M1 M1[1] 1.72 dBm
0 dBm " .4 ; 5.7575500 GHz
’ 36.120000000 MHz
10 dBm -24.33 dBm
5.7352400 GHz
-20 dBm E'/\i
-30 dem
Sy
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.755 GHz 1000 pts Span 60.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 5.75755 GHz 1.72 dBm
T1 1 5.73697 GHz -5.01 dBm Occ Bw 36.12 MHz
T2 1 5.77309 GHz -5.14 dBm
M2 1 5.73524 GHz -24.33 dBm
D3 M2 1 39.5 MHz -0.20 dB
Port 1 Antenna
Spectrum mA:'
Ref Level 10.00 dBm @ RBW 500 kHz
o Att 20dE  SWT 1ms @ YBW 2 MHz Mode Sweep
@® 1Pk View
M1 mM1[1] 1.40 dBm
0dBm Y To 5.7573700 GHz
1 TI e 7 Oce = 36.300000000 MHz
-10 dBm M2[1] -25.04 dBm
5.7350000 GHz
-20 dBm i =
D1 —E‘:"E[ID dBm 1511
I,
SRR AN Al
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.755 GHz 1000 pts Span 60.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 5.75737 GHz 1.40 dBm
T1 1 5.73685 GHz -5.84 dBm Occ Bw 36.3 MHz
T2 1 5.77315 GHz -5.65 dBm
M2 1 5.735 GHz -25.04 dBm
D3 M2 1 40.1 MHz -1.26 dB
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- High Channel 159 (5795 MHz):

Port 4 Antenna

Spectrum “;1
Ref Level 10.00 dBm @ RBW 500 kHz
o Att 20dE  SWT 1ms @ YBW 2 MHz Mode Sweep
@® 1Pk View
M1 M1[1] 1.90 dBm
0 dém b P e o T2 5.7975500 GHz
Frnnn AR AT N occ ; 36.060000000 MHz
-10 dBm M2[1] -24.19 dBm
j’ 5.7752300 GHz
-20 dBm b -
b1 -24%00 dbm E};\
-30 dm wf'“"j ¥y,
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dem
CF 5.795 GHz 1000 pts Span 60.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.79755 GHz 1,90 dBm
T1 1 5.77697 GHz -4.62 dBm Occ Bw 36.06 MHz
T2 1 5.81303 GHz -4,93 dBm
M2 1 5.77523 GHz -24.19 dBm
D3| ™2 1 39,53 MHz -0.70 dB
Port 1 Antenna
Spectrum mA:
Ref Level 10.00 dBm Offset 3.10 dB @ RBW 1 MHz
o Att 20 dB  SWT 10 ms @ VBW 3 MHz Mode Sweep
@ 1Pk View
Da[q [ -0.58 dB)
le | 40.65840 MHz
ods 4 el g " —_ 36.582000000 MHz|
T /"““’”‘w M1[1] | 2.32 dBm|
f | 5.80189700 GHz
-10 dBm
\
|
-20 dem 0
D1 -24.328 dem N
‘
-40 dBm. -
\
-50 dBr t
\
-60 dB i
\
-70 dBm i
|
s0d I
\
CF 5.795 GHz 10000 pts Span 60.0 MHz
Marker |
Type | Ref | Trc | X-value Y-value | Function Function Result |
M1 1 5.801897 GHz | 2.32 dém |
T1 1 5.776745 GHz | -6.25 dém Occ Bw | 36.582 MHz
T2 1 5.813327 GHz | -6.74 dém |
M2 | 1] 5.7747512 GHz | -24.59 dém |
D3 mz2| 1 40,6584 MHz | -0.58 dB
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Mode 802.11 ac80 (VHT80):

U-NII-1 (5150-5250 MHz)

- Single Channel 42 (5210 MHz):

Port 4 Antenna

D DEKRA

Spectrum | ‘5_?
Ref Level 20.00 dem Offset 1.00 dB @ RBW 1 MHz
o Att 30dB SWT 1ms @ YBW 3 MHz Mode Sweep
@® 1Pk View
D3[1] 1.02 dB
10 dem 81.690 MHz
M1 Occ Bw 76.160000000 MHz
0 dBm ¥ M1[1] 1o -0.53 dBm
'@WMWWWWWX 5.208160 GHz
-10 dBm |\
-20 dem a’
D1 . Y
-30 dBM ——d =
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.21 GHz 1000 pts Span 160.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.20816 GHz -0,53 dBm
T1 1 5.17216 GHz -5.19 dBm Occ Bw 76.16 MHz
T2 1 5.24832 GHz -5.67 dBm
M2 1 5.16957 GHz -28.57 dBm
D3| ™2 1 81.69 MHz 1.02 de

Port 1 Antenna

Spectrum | ‘5_?
Ref Level 20.00 dBm Offset 1,30 dB @ RBW 1 MHz
o Att 30dB SWT 1ms @ YBW 3 MHz Mode Sweep
@® 1Pk View
D3[1] -0.08 dB
10 dem 81.690 MHz
MDcc Bw . 76.000000000 MHz
0 dBm LS RPN LT 12 2.40 dBm
}‘” 5.222720 GHz
-10 dBm
-20 dBm "‘Z \ :
D1 -23.600 dBmJ‘,r L"‘\
-30 dBm
TR A W Wwww-,\
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.21 GHz 1000 pts Span 160.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 5.22272 GHz 2,40 dBm
T1 1 5.17216 GHz -1.96 dBm Occ Bw 76.0 MHz
T2 1 5.24816 GHz -1.40 dBm
M2 1 5.16957 GHz -23.77 dBm
D3, M2 1 81,69 MHz -0.08 dB
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U-NII-3 (5725-5850 MHz)

- Single Channel 155 (5775 MHz):

Spectrum

Ref Level 10.00 dBm

Port 4 Antenna

(=)

@ RBW 1 MHz

| Att 20dB  SWT 1ms @ VBW 2 MHz Mode Sweep
@ 1Pk View
Mi[1] ~1.29 dBm)|
. 5.773140 GHz|
0 dem il e 75.960000000 MHzZ|
Tl WWMMMWW 27.68 dBm|
f\' % 5.734550 GHz|
-10 dem / \
-20 dBm
m; .
D1 -27.290%Bm 2
P e N
-40 dem [
-50 dem
-60 dBm
70 dBm
-80 d8m
CF 5.775 GHz 1000 pts Span 120.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result
M1 1 5.77314 GHz -1.29 dBm
T1 1] 5.73714 GHz | -5.10 dBm | Occ Bw 75.96 MHz
T2 1 5.8131 GHz -5.82 dBm
Mz 1 5.73455 GHz -27.68 dBm
D3 w2 1 81.12 MHz 0.16 dB

Spectrum

Ref Level 10.00 dBm

Port 1 Antenna

(=)

& RBW 1 MHz

o At 20de  SWT 1ms @ VBW 3 MHz _ Mode Swesp
@ 1Pk View
MI[1] 0.60 dBm
" 5.743260 GHz|
o0ds x Occ Bw 75.840000000 MHz|
MWWW\W\W\F\A -26.90 dBm)|
5.724430 GHz|
-10 dem
-20 dem

M,
D1 -26.600FdBmr

40 dBm iy ) £
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 5.775 GHz 1000 pts Span 120.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function Function Result
M1 1 5.74326 GHz -0.60 dBm
T1 1 5.73714 GHz -4.52 dBm Occ Bw 75.84 MHz
Tz 1 5.81298 GHz -4.25 dBm
Mz 1 5.73443 GHz -26.90 dBm
D3 M2 1 81.84 MHz -0.10 dB
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Appendix B: Tests results for the U-NII-1 Band

5.15 - 5.25 GHz
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POWER SUPPLY (V):
V nonimal:
Type of Power Supply:

ANTENNAS:
Type of Antenna:

Antennas Gain:

D DEKRA

TEST CONDITIONS

12 Vdc
DC voltage from external power supply (car battery).

External.

* SISO — CORE-0_Port3 Antenna — Declared Maximum Antenna Gain: +2.5 dBi

* MIMO — CORE-MIMO_Portl & Port4 Antennas — Declared Maximum Antenna Gain:

= Port4 — Declared Maximum Antenna Gain: +4.5 dBi
= Portl — Declared Maximum Antenna Gain: +4.5 dBi
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TEST FREQUENCIES:

Technology Tested: WLAN (IEEE 802.11 a,n,ac) / U-NII-1
Modes: 802.11a20: 6, 9, 12, 18, 24, 36, 48 & 54 Mbps
802.11n HT20: MCSO0 to MCS23
802.11n HT40: MCSO0 to MCS23
802.11ac VHT20: MCSO0 to MCS9
802.11ac VHT40: MCSO to MCS9
802.11ac VHT80: MCSO0 to MCS9
Setting of cores / ports: 3, 1+4.
Beamforming: No.
Frequency Range: 5150 MHz to 5250 MHz
Channel Spacing: 20 MHz
Transmit Channels Channel Channel Frequency (MHz)
Lowest: 36 5180
Middle: 40 5200
Highest: 48 5240
Channel Spacing: 40 MHz
Transmit Channels Channel Channel Frequency (MHz)
Lowest: 38 5190
Highest: 46 5230
Channel Spacing: 80 MHz
Transmit Channels Middle: 42 5210

The test set-up was made in accordance to the general provisions of FCC Unlicensed National Information
Infrastructure (U-NII) Devices 789033 D02 General U-NII Test Procedures New Rules v02r01 dated Dec 14, 2017.

The EUT was tested in the following operating mode:

e Continuously transmitting with a modulated carrier at maximum power in all required channels using the
supported data rates/modulations types.

The field strength at the band edges was evaluated for each mode on the lowest and highest channels at the rated
power for the channel under test.

For all modes, the EUT was configured in test mode using a software application. The application was used to

enable a continuous transmission and to select the test channels as required. The client supplied instructions to
configure the EUT. The customer supplied a document containing the setup instructions.
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D DEKRA

The worst cases for testing were identified for output power and spurious levels at the band edges which were

selected based on preliminary testing that correspond to next data rates:

- 802.11a20: 6 Mbits
- 802.11n HT20: MCSO
- 802.11n HT40: MCSO

- 802.11ac VHT20: MCSO
- 802.11ac VHT40: MCSO
- 802.11ac VHT80: MCSO

WIFI FCC:

tx_test.sh -a wlan0 stop

a20 - CoreO

tx_test.sh -awlan0 36 0 -d x -r 6 20 —c US
tx_test.sh-awlan040 0 -d x -r 6 20 -c US
tx_test.sh -awlan0 48 0 -d x -r 6 20 -c US
n20 - Core0

tx_test.sh -a wlan0 36 0 -d x -h 0 20 -c US
tx_test.sh -awlan0 40 0 -d x -h 0 20 -c US
tx_test.sh -a wlan0 48 0 -d x -h 0 20 -c US
ac20 - Core0

tx_test.sh -awlan0 36 0 -d x -v 0 20 -c US
tx_test.sh -awlan040 0 -d x -v 0 20 -c US
tx_test.sh -awlan0 48 0 -d x -v 0 20 -c US
n40 - Core0

tx_test.sh -a wlan0 40 0 -d x -h 0 40 -c US
tx_test.sh -a wlan0 48 0 -d x -h 0 40 -c US
ac40 - Core0

tx_test.sh-awlan0400-d x-v 040 -c US
tx_test.sh-awlan048 0 -d x -v 0 40 -c US
ac80 - Core0

tx_test.sh -awlan0 40 0 -d x -v 0 80 -c US
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CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and connected to the spectrum analyzer using a low loss
RF cable. The reading in the spectrum analyzer is corrected taking into account the internal and external RF cable
loss.

For all modes:

L J

Power - Spectrum
Supply EUT Analyzer

PC

The DC supply voltage is applied using an external power supply.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 1 m for the frequency range 1 GHz-40 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-40 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The EUT was placed at a height of 80 cm above the reference ground plane in the center of the chamber turntable
to perform the measurements below 1GHz and the EUT was placed at a height of 1.5 meters above the test chamber
floor in the center of the chamber turntable to perform the measurements above 1GHz. It was also rotated 360° and
the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

The final measured value, for the given emission, in the tables below incorporates the calibrated antenna factor and
cable loss.
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Radiated measurements setup f <1 GHz.

ANECHOIC CHAMBER

D DEKRA

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

‘ e

Antenna Mast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz up to 18 GHz.

VWYWWWWWWWWWWWWAVWY

Preamplifier Horn antenna
EUT

1 m distance

Shielded control room for
Spectrum .

radiated measurements
analyser
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Radiated measurements setup f > 18 GHz up to 40 GHz.

VWWWWWWVWWWWWWAVIVY

Preamplifier Hom antenna

EUT

x 2 B
1 m distance

Spectrum
analyser

I ATATAT A ATATATANATATATANAYATATAVATAYATATAVAYAYATAA
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FCC 15.407 (a)(1)(ii) / RSS-247 6.2.1.1 Transmitter Maximum Conducted Output Power

SPECIFICATION:

FCC 15.407: For client devices in the band 5.15-5.25 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 250 mW (24 dBm) provided the maximum antenna gain does not
exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the maximum conducted output
power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

RSS-247: The maximum e.i.r.p. shall not exceed 200 mW (23 dBm) or 10 + 10 log10 B, dBm, whichever power
is less. B is the 99% emission bandwidth in MHz.

RESULTS:

The maximum conducted output power was measured using the channel power integration method according
to point E) 2) b) (Method SA-1) of 789033 D02 General UNII Test Procedures New Rules v02r01 when the duty
cycle is >98% and the channel power integration method according to point E) 2) d) (Method SA-2) of 789033
D02 General UNII Test Procedures New Rules v02r01 when the duty cycle is <98%.

For data rates where the EUT was transmitting at <98% duty cycle, the duty calculated in Appendix A was added
to the measured power in order to calculate the total average power during the actual transmission time.

The e.i.r.p. levels are calculated by adding the declared maximum antenna gain (dBi).

Preliminary tests determined the SISO worst case is CORE-0_Port3 Antenna.
Preliminary tests determined the MIMO worst case is CORE-MIMO_Portl & Port4 Antennas.

* SISO — CORE-0_Port3 Antenna — Declared Maximum Antenna Gain: +2.5 dBi
* MIMO - CORE-MIMO_Portl & Port4 Antennas — Declared Maximum Antenna Gain:

= Port4 — Declared Maximum Antenna Gain: +4.5 dBi
= Portl — Declared Maximum Antenna Gain: +4.5 dBi

For all modes of operation, the antenna gain is less than 6 dBi.
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SISO — CORE-0_Port3 Antenna:

Mode 802.11 a20

Low Channel 36 Middle Channel 40 High Channel 48
(5180 MHz) (5200 MHz) (5240 MHz)
Max. Conducted Power (dBm) 11.14 10.42 10.51
Maximum EIRP power (dBm) 13.64 12.92 13.01
Duty Cycle Correction Factor (dB) 0.992
Max. Conducted Power Corrected (dBm) 12.132 11.412 11.503
Max. EIRP power Corrected (dBm) 14.632 13.912 14.002
Measurement uncertainty (dB) <+1.20

Mode 802.11 n20 (HT20)

Low Channel 36 Middle Channel 40 High Channel 48
(5180 MHz) (5200 MHz) (5240 MHz)
Max. Conducted Power (dBm) 11.17 10.2 10.31
Maximum EIRP power (dBm) 13.67 12.7 12.81
Duty Cycle Correction Factor (dB) 1.085
Max. Conducted Power Corrected (dBm) 12.255 11.285 11.396
Max. EIRP power Corrected (dBm) 14.755 13.785 13.896
Measurement uncertainty (dB) <+1.20

Mode 802.11 n40 (HT40)

Low Channel 38 High Channel 46
(5190 MHz) (5230 MHz)
Max. Conducted Power (dBm) 8.15 7.36
Maximum EIRP power (dBm) 10.65 9.86
Duty Cycle Correction Factor (dB) 2.076
Max. Conducted Power Corrected (dBm) 10.226 9.436
Max. EIRP power Corrected (dBm) 12.726 11.936
Measurement uncertainty (dB) <+1.20

Mode 802.11 ac80 (VHT80)

Single Channel 42
(5210 MHz)

Max. Conducted Power (dBm) 7.67
Maximum EIRP power (dBm) 10.17
Duty Cycle Correction Factor (dB) 3.565
Max. Conducted Power Corrected (dBm) 11.235
Max. EIRP power Corrected (dBm) 13.735
Measurement uncertainty (dB) <+1.20

Verdict: PASS
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SISO — CORE-0_Port3 Antenna:

Mode 802.11 a20

- Low Channel 36:

D DEKRA

REW 1 MH=z Marker 1 [T1 ]
VBW 3 MH=zZ 1.04 dBm
Ref 28.2 dBm ATt 20 dB SWT 20 ms 5.181200000 GHz
Offslet 3.2 dB
20
10 T
S —
—0
R}
1o I /]
aveE /
--20
SWP | 100 of /166 \\\
--30 = \\
M
o e
N
-—-50
-0
| —70
Center 5.18 GH=z 4 MHz/ Span 40 MH=z
Tx Channel
Bandwidth 21.5384615 MHzZ Power 11.14 dBm
- Middle Channel 40:
EBW 1 MH=z Marker 1 [T1 ]
VBW 3 MH=z 0.38 dBm
Ref 28.2 dBm Attt 20 dB SWT 20 ms 5.201120000 GHz
Offslet 3.2 4B
20
10
1
-y )
1 Rod
v /
--20
SWP| 100 of mf) \
| =0 //
| \\
:;ﬂﬂ-\”/ \'\"w—q«_
[
—-50
-—-c0
| -70
Center 5.2 GHz 4 MHz/ Span 40 MHz
Tx Channel
Bandwidth z21l.6 MH=z Power 10.4Z dBm
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- High Channel 48:

REW 1 MH=zZ Marker 1 [T1 ]
VBW 3 MHz 0.28 dBm
Ref 28.2 dBm Att 20 dB SWT 20 me 5.241200000 GHz
Offslet 3.2 dB

—20

10

o

— 0

——10

ava / \
--20
SWP 100 of Mfa \

|30 7 \\
d_a—-‘-v-"""""_‘-’
=" M%’
—--50
--60
| -70
Center 5.24 GHz 4 MHz/ Span 40 MHz
Tx Channel
Bandwidth 21.6641026 MHz Power 10.51 dBm
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Mode 802.11 n20 (HT20)

- Low Channel 36:

@

Ref Z8.Z dBm ALt

Z0 dB

RBW 1 MHz
VBW 3 MH=z
SWT 20 ms

D DEKRA

Marker 1 [T1 ]
1.08 dBm
5.178680000 GHz

Offslet 3.2 dB

20

10

=0

:
.

v //
——20

SWP 100 of /{60

-30 7

il
g

——50

-—-60
| -70

Center 5.18 GH=z

Tx Channel

Bandwidth 21.5871795 MHz

- Middle Channel 40:

Ref 28.2 dBm Att

20 dB

4 MHz/

Power

REW 1 MH=z
VBW 3 MH=z
SWT 20 ms

Span 40 MHz

11.17 dBm

Marker 1 [T1 ]
-0.20 dBm
5.201000000 GH=

Offset 3.2 {B

=20

10

—0

v /
- —20

SWP 100 of /IBO

|-—30 7
I

——50

-—-60
| 70

Center 5.2 GH=z

Tx Channel

Bandwidth 21.9871795 MH=zZ
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- High Channel 48:

RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 0.08 dBm

Ref 28.2 dBm Att 20 4B SWT 20 ms 5.2359280000 GH=z
Offslet 3.2 dH

—20

10

»

-0 ——
1= /| ™
ave / \
--20
SWP | 100 of 0o \
-—-30
el Mo

--50

-—60
| -70

Center 5.24 GH=z 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth Z22.7097436 MHzZ Power 10.31 dBm
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Mode 802.11 n40 (HT40)

- Low Channel 38:

&

Ref 28.2 dBm Att 20

RBW 1 MHz
VBW 3 MH=z
dB SWT 20 ms

D DEKRA

Marker 1 [T1 ]
—-4.4¢6 dBm
5.186640000 GHz

Offslet 3.2 4B
20

10

=0

v /
——-20

SWP 100 of 10
-30

40
.
s

[-—60

| -70

Center 5.19 GH=z

Tx Channel
Bandwidth 40 MH=z

- High Channel 46:

Ref 28.2 dBm Att 20

8 MHz/

Power

REW 1 MHz
VEW 3 MHz
dB SWT 20 ms

Span 80 MH=z

8.15% dBm

Marker 1 [T1 ]
-5.15 dBm
L.231760000 GH=

Offset 3.2 {dB
—20

10

=0

v /
——20

SWP 100 of 10¢
-30

| . /

~-50

[-—-60

| 70

Center 5.23 GHz

Tx Channel
Bandwidth 40.1282051 MH=
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Mode 802.11 ac80 (VHT80)

- Single Channel 42:

&

Ref 20 dBm

RBW 1 MHz
VBW 3 MHz
Att 20 dB SWT 20 ms

D DEKRA

Marker 1 [T1 ]
-7.91 dBm
5.208080000 GHz

Offslet
10

0

--10

AVGE ——20

/“*-\./“‘x\,,r-'\\

[—-30

SWP 104
[——40

jof

W‘w\/’ﬂ
--50

[-—60

=70

Center 5.21 GH=

Tx Channel
Bandwidth
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MIMO - CORE-MIMO_Portl & Port4 Antennas:

Mode 802.11 n20 (HT20)

D DEKRA

Low Channel Middle Channel High Channel
MHz MHz MHz
CORE- CORE- CORE- CORE- CORE- CORE-
MIMO_Port | MIMO_Port | MIMO_Port | MIMO_Port | MIMO_Port | MIMO_Port
1 4 1 1 1 1
Maximum Average Conducted

Power (dBm) 9.09 5.19 8.89 4.85 8.98 4.39

Duty Cycle Correction Factor (dB) 1.88 1.84 1.88 1.84 1.88 1.84

Max. Conducted Power Corrected

(dBm) 10.97 7.03 10.77 6.69 10.86 6.23

CORE-MIMO_Port4
+
CORE-MIMO _Portl

CORE-MIMO_Port4
+
CORE-MIMO _Portl

CORE-MIMO_Port4
+

CORE-MIMO _Portl

Maximum Combined Average

Conducted Power (dBm) 12.45 12.21 12.15
Maximum Combined EIRP Power
(dBm) 16.95 16.71 16.65
Measurement uncertainty (dB) <+1.20
Mode 802.11 n40 (HT40)
Low Channel High Channel
MHz MHz
CORE- CORE- CORE- CORE-
MIMO_Port | MIMO_Port | MIMO_Port | MIMO_Port
1 4 1 1
Maximum Average Conducted
Power (dBm) 7.71 3.90 7.24 3.91
Duty Cycle Correction Factor (dB) 3.02 3.04 3.02 3.04
Max. Conducted Power Corrected
(dBm) 10.73 6.94 10.26 6.95

CORE-MIMO_Port4
+

CORE-MIMO _Portl

CORE-MIMO_Port4
+

CORE-MIMO _Portl

Maximum Combined Average
Conducted Power (dBm)

12.25

11.92

(dBm)

Maximum Combined EIRP Power

16.75

16.42

Measurement uncertainty (dB)

<+1.20
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Mode 802.11 ac80 (VHT80)

Single Channel

MHz
CORE- CORE-
MIMO_Port | MIMO_Port
1 4
Maximum Average Conducted
Power (dBm) 1.11 -2.00
Duty Cycle Correction Factor (dB) 9.67 9.67
Max. Conducted Power Corrected
(dBm) 10.78 7.67

CORE-MIMO_Port4

+

CORE-MIMO _Port1

Maximum Combined Average

Conducted Power (dBm) 12.51

Maximum Combined EIRP Power 17.01
(dBm)

Measurement uncertainty (dB) <+1.20

Verdict: PASS
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MIMO - CORE-MIMO_Portl & Port4 Antennas:

Mode 802.11 n20 (HT20)

- Low Channel 36:

Spectrum |

Port 1

D DEKRA

(Z]

SGL Count 100/100

Ref Level 20.00 dém Offset 1.30 dB @ RBW 1 MHz
|& Att 30de  SWT 1ms @ VYBW 3 MHz

Mode Sweep

@ 1Rm AvgPwr

10 dBm

M1[1]

5.1807800 GHz

-0.81 dBm

0 dBm

-10 dBm

-20 dBm
-30 dBm

L vt

-50 dBm

-60 dBm

-70 dBm

CF 5.18 GHz

1000 pts

Span 40.0 MHz

Channel Power
Bandwidth 22.48 MHz

Power 9.09 dBm

Tx Total 9.09 dBm

Spectrum |

Port 4

(7]

SGL Count 100/100

Ref Level 20.00 dBm Offset 1.00 dB & RBW 1 MHz
| Att 30de  SWT 1ms @ VYBW 3 MHz

Mode Sweep

@ 1Rm AvgPwr

mM1[1]

5.1789800 GHz

-4.66 dBm

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

WWM

-60 dBm

-70 dBm

CF 5.18 GHz

1000 pts

S

Span 40.0 MHz

Channel Power

Bandwidth 21.63 MHz

Power 5.19 dBm

Tx Total 5.19 dBm
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- Middle Channel 40:

Spectrum |

Port 1

D DEKRA

(®]

Ref Level 20.00 dBm
| Att 30de  SWT
SGL Count 100/100

Offset 1.30 dB @ RBW 1 MHz
1ms @ YBW 3 MHz

Mode Sweep

@ 1Rm AvgPwr

mM1[1]

-1.25 dBm
5.2009800 GHz

10 dBm
0 dBm——of
-10 dBm—
-20 dBm—
-30 dBm—
om0
-50 dBm—
-60 dBm—

-70 dBm—

CF 5.2 GHz

1000 pts

sl

Span 40.0 MHz

Channel Power
Bandwidth 23.68 MHz

Power 8.89 dBm

Tx Total 8.89 dBm

Spectrum |

Port 4

(7]

Ref Level 20.00 dBm
| Att 30de  SWT
SGL Count 100/100

Offset 1.00 dB @ RBW 1 MHz

1ms @ VBW 3 MHz Mode Sweep

@ 1Rm AvgPwr

M1[1]

-5.43 dBm
5.2010600 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

50, g

-60 dBm

-70 dBm

CF 5.2 GHz

1000 pts

Span 40.0 MHz

Channel Power
Bandwidth 21.72 MHz

Power 4.85 dBm

Tx Total 4.85 dBm
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- High Channel 48:

Spectrum |

D DEKRA

Port 1

(®]

|& Att 30de  SWT
SGL Count 100/100

Ref Level 20.00 dBm Offset 1.30 dB & RBW 1 MHz
1ms @ VBW 3 MHz Mode Sweep

@ 1Rm AvgPwr

mM1[1] -1.15 dBm
5.2406600 GHz

' i

10 dBm

0 dBm

-10 dBm

-20 dBm
-30 dBm

40dp ;NMM

-50 dBm

-60 dBm

-70 dBm

CF 5.24 GHz

1000 pts Span 40.0 MHz

Channel Power
Bandwidth 22.00 MHz

Power 8.98 dBm Tx Total 8.98 dBm

Spectrum I

Port 4

(7)

|& Att 30de  SWT
SGL Count 100/100

Ref Level 20.00 dBm Offset 1.00 dB @ RBW 1 MHz
1ms @ VBW 3 MHz Mode Sweep

@ 1Rm AvgPwr

M1[1] -6.18 dBm
5.2409800 GHz

" I

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

CF 5.24 GHz

il
L

Span 40.0 MHz

1000 pts

Channel Power
Bandwidth 21.72 MHz

Power 4.39 dBm Tx Total 4.39 dBm
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Mode 802.11 n40 (HT40)

- Low Channel 38:

Spectrum |

Port 1

D DEKRA

(F]

Ref Level 20.00 dBm
|& Att 30de  SWT
SGL Count 100/100

Offset 1.30 dB @ RBW 1 MHz
1ms @ VBW 3 MHz

Mode Sweep

@ 1Rm AvgPwr

10 dBm

mM1[1]

-5.35 dBm
5.1869200 GHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.19 GHz

1000 pts

Span 80.0 MHz

(Channel Power
Bandwidth 41.22 MHz

Power 7.71 dBm

Tx Total 7.71 dBm

Spectrum |

Port 4

(®]

Ref Level 20.00 dem  Offset 1.00 dB
|& Att 30de  SWT 1ms
SGL Count 100/100

@ RBW 1 MHz

@ VBW 3 MHz Mode Sweep

(@ 1Rm AvgPwr

10 dBm

mM1[1]

-8.95 dBm
5.1915300 GHz

0 dBm

-10 dBm

-20 dBm

-30 dBm
-40 dBm
50 fpaliptadit it

-60 dBm

-70 dBm

CF 5.19 GHz

1000 pts

Span 82.7 MHz

Channel Power
Bandwidth 40.69 MHz

Power 3.90 dBm

Tx Total 3.90 dBm
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- High Channel 46:

Spectrum |

Port 1

D DEKRA

(F]

Ref Level 20.00 dBm
|& Att 30de  SWT
SGL Count 100/100

Offset 1.30 dB @ RBW 1 MHz
1ms @ VBW 3 MHz

Mode Sweep

@ 1Rm AvgPwr

mM1[1]

-5.67 dBm
5.2275600 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

| sttt

-50 dBm

-60 dBm

-70 dBm

CF 5.23 GHz

1000 pts

Span 80.0 MHz

Channel Power
Bandwidth 41.12 MHz

Power 7.24 dBm

Tx Total 7.24 dBm

Spectrum |

Port 4

(=)

Ref Level 20.00 dBm Offset 1.00 dB @&
|& Att 30de  SWT 1ms @
SGL Count 100/100

RBW 1 MHz

VYBW 3 MHz Mode Sweep

(@ 1Rm AvgPwr

M1[1]

-8.66 dBm|
5.2329200 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

oo

-60 dBm

-70 dBm

CF 5.23 GHz

1000 pts

Span 80.0 MHz

Channel Power
Bandwidth 40.70 MHz

Power 3.91 dBm

Tx Total 3.91 dBm
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Mode 802.11 ac80 (VHT80)

- Single Channel 42:
Port 1

Spectrum |

D DEKRA

(7]

Ref Level 20.00 dem Offset 1.30 dB & RBW 1 MHz
|& Att 30de  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 100/100

@ 1Rm AvgPwr

M1[1]

-14.64 dBm
5.207520 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

5

-60 dBm

-70 dBm

CF 5.21 GHz 1000 pts

Span 160.0 MHz

Channel Power
Bandwidth 81.69 MHz Power 1.11 dBm

Tx Total 1.11 dBm

Port 4

Spectrum |

(®]

Ref Level 20.00 dBm Offset 1.00 dB & RBW 1 MHz
|& Att 30de  SWT 1ms @ VBW 3 MHz Mode Sweep
SGL Count 100/100

@ 1Rm AvgPwr

mM1i[1]

-16.68 dBm
5.227840 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm
o drmstinenfeAal o
-60 dBm

-70 dBm

CF 5.21 GHz 1000 pts

Span 160.0 MHz

Channel Power
Bandwidth 81.69 MHz Power -2.00 dBm

Tx Total -2.00 dBm
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FCC 15.407 (a)(1)(ii) Density / RSS-247 6.2.1.1. Maximum Power Spectral Density

SPECIFICATION:

FCC 15.407: The maximum power spectral density shall not exceed 17 dBm in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

RSS-247: The e.i.r.p. spectral density shall not exceed 10dBm in any 1.0 MHz band.

RESULTS:

The maximum power spectral density (PSD) was measured using the method according to point F) referencing
E.2.b) (Method SA-1) and E.2.b) (Method SA-2) of Guidance 789033 D02 General UNII Test Procedures New
Rules v02r01.

The PSD test uses the same setup as the transmitter maximum conducted output power test. The result of the
Peak PSD was measured by colocation a maker on the peak of the signal and the results are in the tables below.

The e.i.r.p. levels are calculated by adding the declared maximum antenna gain (dBi).

Preliminary tests determined the SISO worst case is CORE-0_Port3 Antenna.
Preliminary tests determined the MIMO worst case is CORE-MIMO_Portl & Port4 Antennas.

* SISO — CORE-0_Port3 Antenna — Declared Maximum Antenna Gain: +2.5 dBi
* MIMO - CORE-MIMO_Portl & Port4 Antennas — Declared Maximum Antenna Gain:

= Port4 — Declared Maximum Antenna Gain: +4.5 dBi
= Portl — Declared Maximum Antenna Gain: +4.5 dBi

For all modes of operation, the antenna gain is < 6 dBi.
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SISO — CORE-0_Port3 - Antenna:

Mode 802.11 a20

D DEKRA

Low Channel 36

Middle Channel 40

High Channel 48

(5180 MH2) (5200 MHz) (5240 MHz)
Maximum Average PSD (dBm/MHz) 1.04 0.38 0.28
Maximum EIRP PSD (dBm/MHz) 3.54 2.88 2.78
Duty Cycle Correction Factor (dB) 0.99
Maximum AveragePSD Corrected
(dBm/MHz) 2.03 1.37 1.27
Maximum EIRP PSD Corrected
(dBm/MHz) 4.53 3.87 3.77
Measurement uncertainty (dB) <+1.20

Mode 802.11 n20 (HT20)

Low Channel 36

Middle Channel 40

High Channel 48

(5180 MHz) (5200 MHz) (5240 MHz)
Maximum Average PSD (dBm/MHz) 1.08 -0.2 0.008
Maximum EIRP PSD (dBm/MHz) 3.58 2.3 2.508
Duty Cycle Correction Factor (dB) 1.09
Maximum Average PSD Corrected
(dBm/MHz) 2.17 0.89 1.17
Maximum EIRP PSD Corrected
(dBm/MHz) 4.67 3.39 3.67
Measurement uncertainty (dB) <+1.20

Mode 802.11 n40 (HT40)

Low Channel 38

High Channel 46

(5190 MHz) (5230 MHz)
Maximum Average PSD (dBm/MHZz) -4.46 -5.15
Maximum EIRP PSD (dBm/MHz) -1.96 -2.65
Duty Cycle Correction Factor (dB) .08
Maximum Average PSD Corrected
(dBm/MHz) -2.38 -3.07
Maximum EIRP PSD Corrected
(dBm/MHz) 0.12 -0.57

Measurement uncertainty (dB)

<+1.20
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Mode 802.11 ac80 (VHT80)

Low Channel 42

(5210 MHz)
Maximum Average PSD (dBm/MHZz) -7.91
Maximum EIRP PSD (dBm/MHz) -5.41
Duty Cycle Correction Factor (dB) 3.57
Maximum Average PSD Corrected
(dBm/MHZz) -4.34
Maximum EIRP PSD Corrected
(dBm/MHz) -1.84
Measurement uncertainty (dB) <+1.20

Verdict: PASS

MIMO — CORE-MIMO_Port4 & Portl Antennas:

Mode 802.11 n20 (HT20)

>

DEKRA

Low Channel Middle Channel High Channel
MHz MHz MHz
CORE- CORE- CORE- | CORE- | CORE- | CORE-
MIMO MIMO MIMO MIMO MIMO MIMO
_Portl _Port4 _Portl _Port4 _Portl _Port4
Maximum Average Conducted Power
Spectral Density (dBm/MHz) -0.81 -4.66 -1.25 -5.43 -1.15 -6.18
Duty Cycle Correction Factor (dB) 1.88 1.84 1.88 1.84 1.88 1.84
Maximum PSD Corrected (dBm/MHZz) 1.07 -2.82 0.63 -3.59 0.73 -4.34
Maximum PSD (dBm/MHz) 4.08 0.19 3.64 -0.58 3.74 -1.33
Maximum PSD E.I.R.P. (dBm/MHz) 8.58 4.69 8.14 3.92 8.24 3.17
Measurement uncertainty (dB) <+1.56

NOTE: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.
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Mode 802.11 n40 (HT40)

Low Channel High Channel
MHz MHz

CORE- CORE- CORE- | CORE-

MIMO MIMO MIMO MIMO

_Portl _Port4 _Portl _Port4

Maximum Average Conducted Power
Spectral Density (dBm/MHZz) -5.35 -8.95 -5.67 -8.66
Duty Cycle Correction Factor (dB) 3.02 3.04 3.02 3.04
Maximum PSD Corrected (dBm/MHz) -2.33 -5.91 -2.65 -5.62
Maximum PSD (dBm/MHz) 0.68 -2.90 0.36 -2.61
Maximum PSD E.I.R.P. (dBm/MHz) 5.18 1.60 4.86 1.89
Measurement uncertainty (dB) <+1.56

Mode 802.11 ac80 (VHT80)

Single Channel
MHz
CORE- CORE-
MIMO MIMO
_Portl _Port4
Maximum Average Conducted Power
Spectral Density (dBm/MHz) -14.64 -16.68
Duty Cycle Correction Factor (dB) 9.67 9.67
Maximum PSD Corrected (dBm/MHz) -4.97 -7.01
Maximum PSD (dBm/MHz) -1.96 -4.00
Maximum PSD E.I.R.P. (dBm/MHz) 254 0.50
Measurement uncertainty (dB) <+1.56

Verdict: PASS
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D DEKRA

FCC 15.407 (b)(1)(6) / RSS-247 6.2.1.2. Out of Band Radiated Emissions

SPECIFICATION:

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 EIRP of —27 dBm/MHz (68.23 dBuV/m at 3 m distance).

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) (see §15.205(c)):

Frequency Range Field strength (uV/m) Field strength Measurement
(MH2z) (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 - 40000 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 corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the
antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 1m for the frequency range 1 GHz-40 GHz and
a distance of 3m for frequency range 30MHz-1GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.

Test performed on the following worst case: 802.11a20: 6 Mbits. The worst case was determined by measuring the
eirp density (radiated).
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SISO CORE-0_Port3 Antenna:
Frequency range 30 MHz - 1 GHz

The spurious emissions below 1 GHz do not depend on either the operating channel or the modulation
mode selected in the EUT.

Spurious frequencies detected at less than 20 dB below the limit:

Spurious Emission Polarization | Detector | Measurement
frequency Level Limit (dBuv/m) Uncertainty
(MH2) (dBpvV/m) (dB)

40.557 31.3 40 V Peak <+3.04
71.532 36.2 40 V Peak <+3.04
212.861 32.3 43.5 \Y Peak <+3.04
375.013 38.7 46 \Y Peak <+3.04
504.152 27.5 46 \Y Peak <+3.04
875.016 29.5 46 H Peak <+3.04

Frequency range 1 - 40 GHz

The results in the next tables show the maximum measured levels in the 1-40 GHz frequency range.

The Low, Middle and High Channels were measured for out-of-band emissions for the worst mode.

Spurious frequencies with peak levels above the average limit (54 dBuVv/m at 3 m) are measured with an average
detector for checking compliance with the average limit.

e Mode 802.11 a20 (worst case)

- LOW CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:

Spurious Emission Polarization | Detector | Measurement
frequency Level Limit (dBuV/m) Uncertainty
(GHz) (dBpvV/m) (dB)
1.2513 49.42 68.23 V Peak <+2.72
1.37483 49.07 68.23 \Y Peak <+2.72
8.50253 49.71 68.23 V Peak <+4.72
10.36138 67.16 68.23 \Y Peak <+4.72
- MIDDLE CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:
Spurious Emission Polarization | Detector | Measurement
frequency Level Limit (dBpv/m) Uncertainty
(GHz) (dBpVvV/m) (dB)
1.12494 47.09 68.23 \Y Peak <+2.72
1.37538 47.46 68.23 \Y Peak <+2.72
8.52843 50.71 68.23 \Y Peak <+4.72
10.40268 68.05 68.23 \Y Peak <+4.72
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- HIGH CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:
Spurious Emission Polarization | Detector | Measurement
frequency Level Limit (dBuv/m) Uncertainty

(GHz) (dBuVvV/m) (dB)
1.12494 48.38 68.23 \Y Peak <+2.72
1.37501 49.57 68.23 \Y Peak <£2.72
6.99971 45.2 68.23 \Y Peak <+4.72
8.53018 49.37 68.23 V Peak <+4.72
10.47898 67.96 68.23 \Y Peak <+4.72

Verdict: PASS
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SISO CORE-0_Port3 Antenna:

FREQUENCY RANGE 30 MHz - 1 GHz

This plot is valid for the Low, Middle and High Channels and all the modulation modes.

Spectrum (3]
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e Mode 802.11 a20.
FREQUENCY RANGE 1 - 6.5 GHz (worst mode)

- Low Channel:

MultiView | Spectrum 1

Ref Level 80.00 dBuv/m ® RBW 1 MHz
0dB ® SWT 15 ® YBW 3MHz Mode Auto Sweep
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1.0 GHz 30000 pts 550.0 MHz, 6.5 GHz

Note: The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
MultiView | Spectrum 1
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Note: The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:

MultiView I Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz
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Note: The peak shown in the plot above the limit is the carrier frequency.
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FREQUENCY RANGE 6.5 - 17 GHz. (worst mode)

- Low Channel:

Multiview | Spectrum
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- Middle Channel:

MultiView I Spectrum
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- High Channel:
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FREQUENCY RANGE 17 - 26 GHz

This plot is valid for the Low, Middle and High Channels and all the modulation modes.

17.0 GHz
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