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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules and Regulations Part 15, Subpart A - General (September 2015)

Part 15, Subpart A, Section 15.31 Measurement standards
Part 15, Subpart A, Section 15.33 Frequency range of radiated measurements
Part 15, Subpart A, Section 15.35 Measurement detector functions and bandwidths

FCC Rules and Regulations Part 15, Subpart C - Intentional Radiators (September 2015)

Part 15, Subpart C, Section 15.203 Antenna requirement

Part 15, Subpart C, Section 15.204 External radio frequency power amplifiers and antenna modifications
Part 15, Subpart C, Section 15.205 Restricted bands of operation

Part 15, Subpart C, Section 15.207 Conducted limits

Part 15, Subpart C, Section 15.209 Radiated emission limits, general requirements

Part 15, Subpart C, Section 15.212 Modular transmitters

FCC Rules and Regulations Part 15, Subpart E — Unlicensed National Information Infrastructure Devices
(December 2015)

Part 15, Subpart E, Section 15.407 Operation within the bands 5.15 - 5.25 GHz, 5.25 - 5.35 GHz, 5.47 -
5.725 GHz and 5.725 - 5.85 GHz

ANSI C63.10: 2013 Testing Unlicensed Wireless Devices

ETSI TR 100 028 V1.3.1: 2001-03 Electromagnetic Compatibility and Radio Spectrum Matters (ERM);
Uncertainties in the Measurement of Mobile Radio Equipment
Characteristics—Part 1 and Part 2

KDB 789033 D02 v01r01 Guidance for compliance Testing of U-NII devices, January 8-2016.

KDB 662911 D01 v02r01 Emissions Testing of Transmitters with Multiple Outputs in the Same
Band, October 31-2013
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

2 EQUIPMENT UNDER TEST
2.1 Photo documentation of the EUT — Detailed photos see ATTACHMENT A

2.2 General remarks:

The EUT is fully tested and approved according the “old Rules”. This test report shall show
the further compliance to the “new Rules” under the premise that no operating parameter
of the EUT are changed (No change in output power). Therefore, the output power and the
PSD are re-measured under the “new rules”. Spurious emissions stay the same as under
the “old Rules” and are already documented with the test report T35222-06-01HS by Mikes
testing partners.

2.3 Equipment category

WLAN - AP

2.4 Short description of the equipment under test (EUT)

The EUT is a WLAN module. The EUT may be access point or client. The WLAN module is compatible with 802.11ha,
and 802.11n standard. It supports the 5 GHz frequency band. It supports MIMO at 3 Antenna ports, which is 3T3R,
but without beam forming. The firmware does not support the ad-hoc modes.

Number of tested samples: 1
Serial number: SVPF7253993
Firmware version: v05.02.00, 27.10.2015

EUT configuration:
(The CDF filled by the applicant can be viewed at the test laboratory.)

2.5 Variants of the EUT

There are no variants.

2.6 Operation frequency and channel plan
The operating frequency is 5150 MHz to 5250 MHz.

Channel plan:
Channel plan WLAN Standard 802.11a/n, HT20:

Channel Frequency (MHz)
36 5180
40 5200
44 5220
48 5240
HT40 mode:
Channel Frequency (MHz) Channel Frequency (MHz)
36up 5190 40down 5190
44up 5230 48down 5230
Note: The marked frequencies are determined for final testing.
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

2.7 Transmit operating modes

The module use OFDM modulation and is capable to provide following data rates:

-802.11a 54, 48, 36, 24, 18, 12, 9, 6 Mbps
-802.11n HT20, MCSO0-23
-802.11n HT40, MCSO0-23
HT20
MCS parameters for mandatory 20 MHz, NSS=1, NES =1
Data rate (Mb/s)
MCS Modulation R Nppsesiiss) | N N NV V]
Index | 1 Nspscstiss) | Nsp | Nsp | Nesps | Noses || 400w GI
(see NOTE)
0 BPSK 12 1 52 4 52 26 6.5 72
1 QPSK 12 2 52 4 104 52 13.0 144
2 QPSK 3/4 2 52 4 104 78 19.5 217
3 16-QAM 12 4 52 4 208 104 26.0 289
4 16-QAM 34 4 52 4 208 156 39.0 433
5 64-QAM 2/3 6 52 4 312 208 52.0 578
6 64-QAM 34 6 52 4 312 234 58.5 65.0
7 64-QAM 5/6 6 52 4 312 260 65.0 722
NOTE—Support of 400 ns GI is optional on transmit and receive.

MCS parameters for optional 20 MHz, NSS =2, NES =1, EQM

Drata rate (Ab/z)
s | Modulatien | R | Nascsfiss | Nep | Nep | Neas | Npses
e s00nz g1 | H00meCl
{see NOTE)
3 BPSE 1/2 1 52 4 104 52 13.0 144
g QPSK 172 2 52 4 208 104 260 289
14 QPSK 34 2 52 4 208 156 380 4313
11 16-Q AN 12 4 52 4 416 208 520 578
12 16-QAM 34 4 52 4 416 312 7810 867
13 640 AN 23 & 52 4 624 418 104.0 115.6
14 64-0AM 34 6 52 4 624 468 117.0 1300
15 640 AN 56 & 52 4 624 520 130.0 1444
MNOTE—The 400 ns GI rate values are rounded to 1 decimal place.
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MCS parameters for optional 20 MHz, NSS = 3, NES =1, EQM

AICS . ) ) ) ) ) ) Diata rate (AIb/z)
Indes Modulatdon R Npporstice) | Nop | Nop | Negps | Nogps
500 ms GI 400 ws I
1& BPSK 12 1 52 4 156 T8 195 217
17 QPSKE 172 2 52 4 312 156 39.0 433
18 QPSK 4 2 52 4 312 134 585 650
19 16-QAM 12 4 52 4 624 312 780 867
20 16-QAM 4 4 52 4 ) 468 1170 130.0
21 64-0 AN 23 4] 52 4 936 624 156.0 1733
22 540 AN 4 & 52 4 916 702 1755 195.0
23 64-0AM 36 6 52 4 916 T80 1950 2167
HT40
MCS parameters for optional 40 MHz, NSS =1, NES =1
MCS ) ) . ) _ Data rate (Mb/s)
Index | Modulation | R | Ngpeegliss) | Nsp | Nsp | Negps | Npees
800 ns GI 400 ns GI

0 BPSK 142 1 108 | 6 108 54 135 150
1 QPSK 12 2 108 6 216 108 27.0 300
2 QPSK 3/4 2 108 | 6 216 162 40.5 450
3 16-QAM 142 4 108 | 6 432 216 540 60.0
4 16-QAM 3/4 4 108 | 6 432 324 81.0 90.0
5 64-QANM 23 6 108 6 648 432 108.0 120.0
6 64-QAM 3/4 6 108 | 6 648 486 1215 135.0
7 64-QAM 5/6 6 108 | 6 648 540 135.0 150.0

MCS parameters for optional 40 MHz, NSS =2, NES =1, EQM

MCS ] ) . ) ) Data rate (Mb/s)
Index | Medulation | R | Ngpsesfisg) | Nsp | Nsp | Negps | Npsps
800 ns GI 400 ns GI

8 BPSK 172 1 108 | 6 216 108 27.0 30.0
9 QPSK 12 2 108 | 6 432 216 54.0 60.0
10 QPSK 3/4 2 108 | 6 432 324 81.0 90.0
11 16-QAM 172 4 108 | 6 864 432 108.0 120.0
12 16-QAM 34 4 108 | 6 864 648 162.0 180.0
13 64-QAM 213 6 108 | 6 1296 864 216.0 2400
14 64-QAM 34 6 108 | 6 1296 972 243.0 270.0
15 64-QAM 5/6 108 | 6 1296 | 1080 270.0 300.0
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MCS parameters for optional 40 MHz, NSS = 3, EQM
ACS Diata rate (M b/s)
Indes | Medulation | R | Ngpsesfisg | Nsp | Nep | Nears | Npses | Nes
§00n: GI | 400 m= GI
16 BPSK /2 1 108 6 324 162 1 40.5 45.0
17 QFSKE 1/2 2 108 6 648 324 1 81.0 90.0
18 QFSKE 34 2 108 f 648 486 1 121.5 135.0
19 16-QAM 1/2 4 108 6 1256 648 1 162.0 180.0
20 16-Qan 34 4 108 f 1296 972 1 2430 270.0
21 64-0AM 3 6 108 6 1944 1296 2 324.0 360.0
21 64-0AM 34 f 108 f 1944 1458 2 s 405.0
23 64-0AM 36 6 108 6 1944 1620 2 405.0 430.0
Symbol Explanation
Ngg Number of spatial streams
R Coding rate
Nppse Number of coded bits per single carrier (fotal across spatial streams)
Nppsesliss) | Number of coded bits per single carner for each spatial stream, igg = 1.....Ngg
Nsp Number of complex data numbers per spatial stream per OFDM symbol
Ngp Number of pilot values per OFDM symbol
Negps Number of coded bits per OFDM symbol
Npgps Number of data bits per OFDM symbol
Nrg Number of BCC encoders for the DATA field
N1BPS Total bits per subcarrier
2.8 Antenna
Antennas intended for use are classified into 3 gain groups:
- Antenna gain group 1: Antennas 0 to 6 dBi
- Antenna gain group 2: Antennas 6 to 9 dBi
- Antenna gain group 3: Antennas 9 to 14 dBi
L Frequency Gain Cable [effective Gain
Number [ Manufacturer Number |Characteristic[ Model number | Connector .. | Grou
(GHz) | 5GHz |lioss (dB) | 5 GHz (dBi) P
1 6GK5793-8DK00-0AA0 Directed ANT 793-8DK 2x N-female 5 GHz 23 8.8 14.2 9-14
2 6GK5793-8DJ00-0AA0 Directed ANT 793-8DJ 2xN-female 5 GHz 18 4.4 13.6 9-14
3 6GK5793-8DL00-0AA0 Directed ANT793-8DL 2xN-female| 2.4+5 14 0 14 9-14
4 6GK5793-8DP00-0AAQ Directed ANT793-8DP N-female 5 GHz 135 0 13.5 9-14
5 6GK5795-6DC00-0AA0[ Wide angle ANT 795-6DC N-female |2.4 +5 GHZ 9 0 9 6-9 dBi
6 6GK5793-6DG00-0AA0f Wide angle ANT793-6DG 2xN-female 5 GHz 9 0 9 6-9 dBi
7 6GK5795-6MN10-0AA6 Oomni ANT 795-6MN N-female |2.4 +5 GHZ 8 0 8 6-9 dBi
8 6GK5795-6MP00-0AAD Omni ANT795-6MP N-female |2.4 +5 GHZ 7 0 7 6-9 dBi
9 6GK5896-6MM00-0AAQ Omni ANT896-6MM QMA-female |2.4 + 5 GHZ| 7 0 7 6-9 dBi
10 [6GK5 793-4MNOO-0AAG) Omni ANT 793-4MN N-female 5 GHz 6 0 6 0-6 dBi
11 6GK5795-4MD00-0AA3 Omni ANT795-4MD N-male 2.4 +5 GHZ7 5 0 5 0-6 dBi
12 6GK5795-4MC00-0AA3 Omni ANT795-4MC N-male 2.4 +5 GHZ 5 0 5 0-6 dBi
13 6GK5795-4MA00-0AA3 Omni ANT 795-4MA  |R-SMAmale (2.4 + 5 GHz 5 0 5 0-6 dBi
14 6GK5793-6MN0O0-0AAG Omni ANT 793-6MN N-female 5 GHz 5 0 5 0-6 dBi
15 6GK5795-4MX00-0AA0 Omni ANT795-4MX N-male 2.4 +5 GHZ 2 0 2 0-6 dBi
16 6XV1875-2D Omni IWLAN Rcoax 1/2" | N-female 5 GHz 0 0 0 0-6 dBi

Note: The directed antenna number 2 may be used only with minimum 5 m antenna cable,
Type 6XV 1875-5CH50 with cable loss 4.4 dB at 5.7 GHz.
The directed antenna number 1 may be used only with minimum 10 m antenna cable,
Type 6XV 1875-5CN10 with cable loss 8.8 dB at 5.7 GHz.
CSA Group Bayern GmbH
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2.9 Power supply system utilised
Power supply voltage, Vnom : 100 -120 VAC

2.10 Peripheral devices and interface cables

The following peripheral devices and interface cables are connected during the measurements:

- LAN cable, 3m Model : CATS5
- Power supply cable, 1m Model : Self-made
- C-Plug-Adaptor for test mode control Model : Self-made

2.11 Determination of worst case conditions for final measurement

Measurements are made in all three orthogonal axes and the settings of the EUT are changed to locate at which
position and at what setting of the EUT produce the maximum of the emissions.
The tests are carried out in the following frequency band:

5150 - 5250 MHz

Preliminary tests are performed to find the worst-case mode from all possible combinations between available
modulations and data rates. The maximum output power depends on used data rate. The EUT is controlled for several
tests with special test software used for testing only where continuous signals are needed. For the tests a max
possible duty cycle (x) is set.

Following channels and test modes are selected for the final test as listed below:

WLAN Azl esied Power setting | Modulation Hee L aler) Data rate
channel channels type
802.11a 36 to 48 36, 44, 48 P17, P14, P8 OFDM BPSK 6 Mbps
. MCS8
802.11n; HT20 36 to 48 36, 44, 48 P17, P14, P8 OFDM BPSK (BW=20 MH2)
. 36up to MCS16
802.11n; HT40 44up 36up, 44up P17, P14, P8 OFDM BPSK (BW=40 MH2)

- TX continuous mode, 802.11a

One port mode, 2 port mode, 3 port mode;
- TX continuous mode, 802.11n

One port mode, 2 port mode, 3 port mode;

2.11.1 Testjig

The used test jig is an end product (RAPnN) and provides the necessary power supply and control signals to operate
the WLAN module for testing. The test jig is DC power supplied with a view to the planned industrial application. The
test ports are connected via UFL-RSMA-Pigtail, which is used also in the end application.

2.11.2 Test software

Test software is used to set TX continuous in device service mode. Power, channel and modulation (data rate) setting
is done via network interface which is available for professional settings.
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3 TEST RESULT SUMMARY

UNII device using the operating band 5150 MHz - 5250 MHz:

FCC Rule Part FCC Rule Part Description Result
(new rules) (old rules)
15.407(b)(6) 15.207(a) AC power line conducted emissions Not tested
15.407(a)(5) 15.407(a) EBW 26 dB passed
15.407(a)(1) 15.407(a) Maximum conducted output power passed
15.407(a)(1) 15.407(a) Maximum conducted PSD passed
15.407(b)(2) 15.407(b) Undesirable emissions Not tested
15.407(b)(7) 15.205(a) Emissions in restricted bands Not tested
15.407(a) 15.407(a) Antenna requirement passed
15.407(g) 15.407(g) Freguency stability Not tested
RSS Rule Part RSS Rule Part Description Result
(new rules) (old rules)

RSS-Gen, 8.8 RSS Gen, 7.2.4. AC power line conducted emissions Not tested
RSS247, 6.2.1(1) RSS210, A9.2 Maximum conducted output power passed
RSS247, 6.2.1(2) RSS210, A9.2 Unwanted emission, radiated Not tested

RSS-Gen, 8.9 RSS-Gen, 7.2.2 Unwanted emissions in restricted bands Not tested
RSS247, 6.2.1(1) RSS210, A9.2 Maximum power spectral density passed

RSS-Gen, 6.10 RSS-Gen, 4.5 Pulsed operation Not tested
RSS-Gen, 6.6 RSS-Gen, 7.1.2 Antenna requirement passed
RSS-Gen, 6.11 RSS-Gen, 7.2.6 Transmitter frequency stability Not tested
RSS-Gen, 6.6 RSS210, A9.2 99 % Bandwidth passed
RSS 102, 2.5.2 RSS 102, 2.5.2 MPE Not tested

The mentioned new RSS Rule Parts in the above table are related to:
RSS Gen, Issue 4, November 2014

RSS 247, Issue 1, May 2015

RSS 102, Issue 4, March 2015

The mentioned old RSS Rule Parts in the above table are related to:
RSS Gen, Issue 3, December 2010

RSS 210, Issue 8, December 2010

RSS 102, Issue 4, March 2010

CSA Group Bayern GmbH
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3.1 Final assessment

The equipment under test fulfills the EMI requirements cited in clause 1 test standards.

Date of receipt of test sample : _acc. to storage records

Testing commenced on : 22 March 2016

Testing concluded on : 04 April 2016

Checked by: Tested by

Klaus Gegenfurtner Hermann Smetana

| confirm the correctness

and Integrity of thi ' ~ | am the author of
grity is *
K. E’ﬂ% document % this document
U, '

2016.05.10 08:01:23 // 2016.05.09
+02'00' "N 17:45:13 +02'00'
Klaus Gegenfurtner Hermann Smetana
Teamleader Radio Radio Team
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory

CSA Group Bayern GmbH
Ohmstrasse 1-4

94342 STRASSKIRCHEN
GERMANY

4.2 Environmental conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature: 15-35 °C
Humidity: 30-60 %
Atmospheric pressure: 86-106 kPa

4.3 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. It is noted that the expanded measurement
uncertainty corresponds to the measurement results from the standard measurement uncertainty multiplied by the
coverage factor k = 2. The true value is located in the corresponding interval with a probability of 95 % The
measurement uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16-4-2 /
11.2003 ,Uncertainties, statistics and limit modelling — Uncertainty in EMC measurements® and is documented in
the quality system acc. to DIN EN ISO/IEC 17025. For all measurements shown in this report, the measurement
uncertainty of the test laboratory, CSA Group Bayern GmbH, is below the measurement uncertainty as defined by
CISPR. Therefore, no special measures must be taken into consideration with regard to the limits according to
CISPR. Furthermore, component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the device.

Measurement uncertainty table
Measurement output power, conducted +1.5dB
Measurement PSD, conducted +1.5dB
Measurement spurious emissions, conducted +3.0dB
Measurement spurious emissions, radiated +6.0 dB
Measurement frequency +1 x 10
CSA Group Bayern GmbH File No. T40580-Ol-01HS, page 11 of 53
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4.1 Measurement protocol for FCC and IC

4.1.1 General information
4.1.1.1 Test methodology

Conducted and radiated disturbance testing is performed according to the procedures set out by the International
Special Committee on Radio Interference (CISPR) Publication 22, European Standard EN 55022 as shown under
section 1 of this report.

The open area test site is a listed under the Canadian Test-Sites File-No:

IC 3009A-1

In compliance with RSS 247 testing for RSS compliance may be achieved by following the procedures set out in
ANSI C63.10 and applying the CISPR 22 limits.

4.1.1.2 Justification
The equipment under test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's
instructions. A cable is connected to each available port and either terminated with a peripheral using the appropriate

impedance characteristic or left without termination. Where appropriate, cables are manually manipulated with respect
to each other thus obtaining maximum disturbances from the unit.

4.1.1.3 Details of test procedures

The test methods used comply with CISPR Publication 22, EN 55022 - " Information technology equipment - Radio
disturbance characteristics - Limits and methods of measurement” and with ANSI C63.10 - "American national
standard of procedures for compliance testing of unlicensed wireless devices". In compliance with 47 CFR Part 15
Subpart A, Section 15.38 testing for FCC compliance may be achieved by following the procedures set out in ANSI
C63.10 and applying the CISPR 22 limits.
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5 TEST CONDITIONS AND RESULTS
5.1 AC power line conducted emissions

For test instruments and accessories used, see section 6 Part A 4.

5.1.1 Description of the test location

Test location: NONE
Remarks: This measurement is already documented in the test report T35222-06-01HS.
CSA Group Bayern GmbH File No. T40580-01-01HS, page 13 of 53
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5.2 EBW and OBW
For test instruments and accessories used see section 6 Part MB.

5.2.1 Description of the test location

Test location: AREA 4

5.2.2 Photo documentation of the test set-up

5.2.3 Applicable standard

According to FCC Part 15E, Section 15.407(a)(5):

The maximum power spectral density is measured as a conducted emission by direct connection of a calibrated test
instrument to the equipment under test. Measurements in the 5.15-5.25 GHz, 5.25-5.35 GHz, and the 5.47-

5.725 GHz bands are made over a bandwidth of 1 MHz or the 26 dB emission bandwidth of the device, whichever is
less.

5.2.4 Description of Measurement

The bandwidth is measured conducted using a spectrum analyser and following the procedures according the OET
789033, item C. The spectrum analyser function “n-dB-down” is used to determine the bandwidth. For the OBW the
analyser function “OBW” is used to determine the bandwidth. The procedures according the OET 789033, item D are
followed in this case.

Spectrum analyser settings occupied bandwidth:
For 20 MHz channels:

RBW: 200 kHz, VBW: 1 MHz, Detector: Peak, Trace mode: max hold;

For 40 MHz channels:

RBW: 500 kHz, VBW: 2 MHz, Detector: Peak, Trace mode: max hold;
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.2.5 Test result

802.11a mode, Portl:

Remarks:

CSA Group Bayern GmbH

Centre 26 dB
Ch I ) 99% OBW
anne frequency | bandwidth °
(MHz) (MHz) (MHz)
CH36 5180 21.300 17.006
CH40 5200 21.600 16.996
CH48 5240 21.230 16.901
802.11n mode, HT 20, Port1:
Centre 26 dB o
Channel frequency | bandwidth 99% OBW
(MHz) (MHz) (MHz)
CH36 5180 21.950 17.949
CH40 5200 21.590 17.954
CH48 5240 21.330 17.944
802.11n mode, HT 40, Portl:
Centre 26 dB
0,
Channel frequency | bandwidth 99% OBW
(MHz) (MHz) (MHz)
CH36up 5190 45.020 36.537
CH44up 5230 44.430 36.542

For detailed test results please see the following test protocols. No limit is defined for EBW and
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FCC ID: LYHMPCIE1V1

5.2.6 Test protocol EBW 26dB
801.11a:

Channel 36 (5180 MHz)

IC: 267AA-MPCIE1V1

B

- ) e =
Ref Level 20.00 d&m RBW 200 kHz
AL SWT 100 ms  VBW 500 kHz  Mode Auto Sweep

MI[1]

2.38 dDw'\'\
5.18105720 GHz

s

ARSI | AP AN ot AV e

CF 5.18 GHz 4001 pts 3.0 MHz, Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value 1 Y-Value | Function | Functlon Resu\( |

M1 1 5.1810572 GHz -2.38 dBm ndB

T1 1 51604876 GHz -28.44 dBm ndB down BW 21. 30 MHZ

T2 1 5.1807898 GHz -28.54 dBm Q Factor 243.2

Channel 40 (5200 MHz)

B )~ e e e [

Ref Level 20.00 dom RBW 200 kHz

Att 20 dB & SWT 100 ms __VBW S00 kHz _Mode Auto Sweey
T Frequency SWeep
MI[1] 3,61 dBm)
5.20604350 GHz
10
0 dem T
T
APPAAARIAA PR A b ALAAAPANALARAR A,
= g N
20 dorm kY
30 derm o e il
M n
50 derm
60 derm
70 dom
CF 5.2 GHz 4001 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 5.2060435 GHz -3.61 dBm ndB 26.0 dB
T 1 5.1892027 GHz -29.76 dBm ndB down BW 21.60 MHz
T2 1 5.2108048 GHz -29.44 dBm Q Factor 241.0
Channel 48 (5240 MHz)
=T @0 OCEaT O o o o

Ref Level 20.00 dBm
Att

20 di & SWT 100 ms

RBW 200 kHz
VBW 500 kHz _Mode Auto Sweey

MI[1] 3.07 dBm)
524044240 GHz|
10
0 dBm *
AT Mn,m_wmww*-wm‘“\ ;I“‘ ‘WNMM‘M\‘“%WWA\
-10 dem
I \
20 derm ;"/
::;»M ~ w-u%
50 dom
<40 dBm
-70 dém
CF 5.24 GHz 4001 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.2404424 GHz -3.07 dBm ndB 26.0 dB
TL 1 5.2203476 GHz -29.07 dBm ndB down BW 21.23 MHz
T2 1 5.2507748 GHz -29.31 dBm Q Factor 246.9
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HT20:

FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

Channel 36 (5180 MHz)
Ref L | 20.00 dB E][me ER]E:IZOO kH: ]ZEM @mzms E][m“ E][mw : '

Att 20 dB « SWT 100 ms  VBW 500 kHz Mode Auto Sweep
T Frequency Sweep TPk ™Max

tsvon [

M1[1] -2.15 dBm|
5.17751060 GHz|
LY
odi 1L
» W
J N
i T
30 d o
50 d
60 d
70
CF 5.18 GHz 4001 pts 3.0 MHz, Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.1775106 GHz -2.15 dBm ndB 26.0 dB
TL 1 5.1692702 GHz -28.20 dBm ndB down BW 21.95 MHz
T2 1 5.1912172 GHz -28,27 dBm Q Factor 235.9

Maltiview Bw.as w57

Channel 40 (5200 MHz)
Ref L | 20.00 dB ER]E:IZOO kH: ]ZEM @mzms E][m“ E][mw : '

Att 20 de © SWT 100 ms  VBW 500 kHz Mode Auto Sweep
1T Frequency Sweep TPK Max

M1[1] -2.56 dBm|
5.20499380 GHez|

vt o,

0di

WWM/\MWMW

e

CF 5.2 GHz 4001 pts 3.0 MHzZ, Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.2049938 GHz -2.56 dBm ndB 26.0 dB
T 1 5.1892852 GHz -28.83 dBm ndB down BW 21.59 MHz
T2 1 5.2108798 GHz -29.23 dBm Q Factor 241.0

Maltiview Bw.as

Channel 48 (5240 MHz)
Ref L | 20.00 dB E][BWN ER]E:IZOO kH; ]ZEM @mzms E][:Mﬂ E][w-w : '

Att 20 de © SWT 100 ms __ VBW 500 kHz _Mode Auto Sweep
1 Frequency Sweep 1Pk

M1[1] -1.75 dBm|
5.24500870 GHz|
LY
0d m1
. MWW M et M‘\W
/ N
> N,
30 d "
o
50 d
60 d
70
CF 5.24 GHz 4001 pts 3.0 MHz, Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.2450087 GHz -1.75 dBm ndB 26.0 dB
TL 1 5.2294501 GHz -27.82 dBm ndB down BW 21.23 MHz
T2 1 5.2507823 GHz -27.88 dBrm Q Factor 245.9

CSA Group Bayern GmbH

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

File No. T40580-01-01HS, page 17 of 53

Rev. No. 4.0, 2016-03-27




Vo

CSA
7 Group

HT40:

CSA Group Bayern GmbH

FCC ID: LYHMPCIE1V1

Maltiview 26.36

Ref Level 20.00 dBm

@ o

IC: 267AA-MPCIE1V1

Channel 36up (5190 MHz)

2648

E][w'“

E]‘[w.‘w E]‘[w'“ E]‘[mmﬁ

o oD

RBW 500 kHz

Att 20 dB © SWT 100 ms © VBW 2 MHz Mode Auto Sweep
T Frequency Sweep TPk ™Max

M1[1] -1.23 dBm|
1946190 GHz|
LY
0d M1
4 & T b o dhrtressntgn
i A ‘
T M
o M
]
50 d
60 d
70
CF 5.19 GHz 4001 pts 6.0 MHz, Span 60.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.194619 GHz -1.23 dBm ndB 26.0 dB
TL 1 5.167806 GHz -27.29 dBm ndB down BW 45.02 MHz
T2 1 5.212824 GHz -27.40 dBrm Q Factor 115.4

Maltiview 26.36

@ o

Channel 44up (5230 MHz)

2648 cpas

E]‘[w.‘w E]‘[w'“ E]‘[mmﬁ

B

- [ -

Ref Level 20.00 dBm RBW 500 kHz
Att 20 de © SWT 100 ms © VBW 2 MHz Mode Auto Sweep
1T Frequency Sweep TPK Max
M1[1] -0.74 dBm)|
12417870 GHz|
10
M
od " oo
e A P 4
o i B
) J/ f \“m
20 d
T %
» ) M
it
50 d
50
70 d
CF 5.23 GHz 4001 pts 6.0 MHZ Span 60.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.241787 GHz -0.74 dBm ndB 26.0 dB
T 1 5.208375 GHz -26.96 dBm ndB down BW 44.43 MHz
T2 1 5.252809 GHz -26.92 dBm Q Factor 118.0
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.3 Maximum conducted output power
For test instruments and accessories used see section 6 Part CPC 3.

5.3.1 Description of the test location

Test location: AREA 4

5.3.2 Photo documentation of the test set-up

5.3.3 Applicable standard

According to FCC Part 15E, Section 15.407(a):

For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 1 W provided the maximum antenna gain does not exceed 6 dBi. The
maximum e.i.r.p. at any elevation angle above 30 degrees as measured from the horizon must not exceed 125 mW
(21 dBm).

5.3.4 Description of Measurement

The maximum conducted output power is measured using a spectrum analyser with the function “integrated band
power measurement” following the procedure set out in KDB 789033 D02, item C f) Method SA-3. The EUT is setin
TX continuous mode while measuring. The EUT is measured following the procedure set out in KDB 662911 for MIMO
devices. The output power is measured separate at chain 1, 2 and chain 3. The measurement values are converted
into linear values, summed and converted back into log values. The resulting values are listed in the following tables.

Spectrum analyser settings:

RBW: 1 MHz, VBW: 3 MHz, Detector: RMS (power averaging), Trace mode: max hold,;
Number of points: 6401, Sweep time: 10 s, Band power function;
CSA Group Bayern GmbH File No. T40580-01-01HS, page 19 of 53
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Test result

FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

1 Port mode (only one port is active, port 2 and 3 are internally terminated):
Raw data as representative for all one Port measurements, used for 802.11a:

Al [P8] [Al[P14] |Al[P17]
(dBm) | (dBm) [ (dBm)
CH36 | 143 | 704 | 910 |
CH40 | 104 | 670 | 867 |
CH48 | 153 | 7.47 | 9.04 |

Calculation of the total output power:

802.11a, 6 Mbps, 1TX

Test results conducted

Port 1 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36
T hom V nom 5.3 10.9 13.0 30.0 -17.0
Middle frequency: CH40
T hom V nom 4.9 10.6 12.6 30.0 -17.4
Highest frequency: CH48
T hom V nom 5.4 11.4 12.9 30.0 -17.1

Note. An insertion loss of 3.9 dB at 5200 MHz for measurement cable and switch is taken into account.

HT20, MCS0, 17X Test results conducted
Port 1 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36
T nom V nom 4.8 10.5 12.6 30.0 -17.4
Middle frequency: CH40
T hom V nom 4.3 9.8 11.9 30.0 -18.1
Highest frequency: |CH48
T hom V nom 4.6 10.5 12.1 30.0 -17.9
HT40, MCS8, 17X Test results conducted
Port 1 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36up
T hom V hom 3.9 9.6 9.6 30.0 -20.4
Highest frequency: |CH44up
T hom V nhom 4.0 10.0 11.6 30.0 -18.4

CSA Group Bayern GmbH
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FCC ID: LYHMPCIE1V1

2 Port mode (two ports are active, port 3 is internally terminated):
Raw data as representative for all 2 Port measurements, used for 802.11a:

IC: 267AA-MPCIE1V1

Al[P8] | A2[P8] |Al[P14] |A2[P14] |Al[P17] [A2 [P17]
(dBm) | (dBm) [ (dBm) | (dBm) | (dBm) [ (dBm)
[ CH36 -1.42 | -085 | 470 | 488 | 741 [ 821 |
[ CH40 214 | 116 | 423 | 463 | 677 [ 799 |
[  CH48 -157 | -1.20 | 466 | 449 | 764 | 7.68 |
Calculation of the total output power:
802.11a, 6 Mbps, 2TX Test results conducted
Port 1+2 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36
T nom V nom 5.8 11.7 14.7 30.0 -15.3
Middle frequency: CH40
T nom V nom 5.3 11.3 14.3 30.0 -15.7
Highest frequency: CH48
T nom V nom 5.5 11.5 14.6 30.0 -15.4

Note. An insertion loss of 3.9 dB at 5200 MHz for measurement cable and switch is taken into account.

HT20, MCS8, 2TX

Test results conducted

Port 142 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36
T nom V nom 5.4 11.2 14.3 30.0 -15.7
Middle frequency: CH40
T hom V nom 4.7 10.8 13.8 30.0 -16.2
Highest frequency: |CH48
T hom V nom 4.7 10.7 13.8 30.0 -16.2
HT40, MCS16, 2TX Test results conducted
Port 142 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36up
T nom V nom 4.1 10.2 13.2 30.0 -16.8
Highest frequency: |CH44up
T hom V nom 4.0 10.1 13.1 30.0 -16.9

CSA Group Bayern GmbH
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FCC ID: LYHMPCIE1V1

3 Port mode (all ports are active):

IC: 267AA-MPCIE1V1

Raw data as representative for all 3 Port measurements, used for 802.11a:

A1[P8] | A2[P8] | A3[P8] |Al[P14] [A2[P14] |A3[P14] [Al1[P17]|A2 [P17] |A3 [P17]
(dBm) | (dBm) | (dBm) [ (dBm) | (dBm) | (dBm) | (dBm) | (dBm) [ (dBm)
| CH36 299 | 274 | 132 | 289 | 326 | 493 | 58 | 629 | 7.49 |
[ CH40 402 | 309 | -158 | 233 [ 28 | 415 | 55 | 569 | 7.20 |
[  CH48 338 | 311 | 209 | 242 | 240 | 391 | 53 | 524 | 653 |
Calculation of the total output power:
802.11a, 6 Mbps, 3TX Test results conducted
Port 1+2+3 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36
T nom V nom 6.4 12.5 15.3 30.0 -14.7
Middle frequency: CH40
T nom V nom 5.9 11.8 14.9 30.0 -15.1
Highest frequency: CH48
T nom V nom 5.8 11.6 14.4 30.0 -15.6

Note. An insertion loss of 3.9 dB at 5200 MHz for measurement cable and switch is taken into account.

HT20, MCS8, 3TX

Test results conducted

Port 1+2+3 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36
T nom V nom 5.6 11.5 14.5 30.0 -15.5
Middle frequency: CH40
T hom V nom 5.3 11.2 14.1 30.0 -15.9
Highest frequency: |CH48
T hom V nom 4.9 11.0 13.8 30.0 -16.2
HT40, MCS16, 3TX Test results conducted
Port 1+2+3 A [P8] A [P14] A [P17] Limit Min Margin
(dBm) (dBm) (dBm) (dBm) (dB)
Lowest frequency: CH36up
T nom V nom 4.7 10.7 13.6 30.0 -16.4
Highest frequency: |CH44up
T hom V nom 4.2 10.2 13.1 30.0 -16.9

Maximum conducted power limit according to FCC Part 15E, Section 15.407(a):

Frequency Maximum conducted power limit
(MHz) (dBm) (Watt)
5150 - 5250 30 1.0

CSA Group Bayern GmbH
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.3.6 Test result at any elevation angle
Main beam direction:

Calculation of maximum EIRP

Port 1 P set|Ant gain| Amax | Insert. loss 1m cable | EIRPmax| Limit | Margin
(dBi) |(dBm) (dB) (dBm) |(dBm)| (dB)
Antenna group 1 | P17 6 13.0 1.3 17.7 21.0 | -3.3
Antenna group 2 | P14 9 11.4 1.3 19.1 21.0 | -1.9
Antenna group 3| P8 14.2 5.4 0 19.6 21.0 | -1.4
Calculation of maximum EIRP
Port 1+2 P set|Ant gain|Amax | Insert. loss 1m cable [EIRPmax| Limit | Margin
(dBi) | (dBm) (dB) (dBm) |(dBm)| (dB)
Antenna group 1 | P17 6 14.7 1.3 19.4 21.0 | -1.6
Antenna group 2 | P14 9 11.7 1.3 19.4 21.0 | -1.6
Antenna group 3| P8 14.2 5.8 0 20.0 21.0] -1.0
Calculation of maximum EIRP
Port 1+2+3 P set|Ant gain|Amax [ Insert. loss 1m cable | EIRPmax | Limit | Margin
(dBi) |(dBm) (dB) (dBm) |(dBm)| (dB)
Antenna group 1 | P17 6 15.3 1.3 20.0 21.0 | -1.0
Antenna group 2 | P14 9 12.5 1.3 20.2 21.0 | -0.8
Antenna group 3| P8 14.2 6.4 0 20.6 21.0 | -0.4

Note: The high gain antennas are used only with 5 m or 10 m antenna cable.

Maximum EIRP power limit according to FCC Part 15E, Section 15.407(a):
The maximum e.i.r.p. at any elevation angle above 30 degrees as measured from the horizon must not exceed
125 mW (21 dBm).

Frequency Maximum EIRP power limit at any elevation
(MHz) (dBm) (mW)
5150 - 5250 21 125

The maximum EIRP in the main beam direction is lower than 125 mW. No additional measurement in the elevation
is needed.

Maximum EIRP power limit according to RSS247, 6.2.1(1):
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is less. B is the 99%
emission bandwidth in megahertz.

Frequency EIRP limit
(MH2z) (dBm) | (dBm)
Legacy, 10 + 10log(B) | 22.3 23
5150-5250 HT20, 10 + 10log(B) | 22.5 23
HT40, 10 + 10log(B) | 25.6 23

Note: For application under RSS247 indoor use is permitted only.

The requirements are FULFILLED.

Remarks: The EUT complies with the indoor requirements, too.

For detailed test results please see the following test protocols.
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.3.7 Test protocol maximum conducted output power

1 Port mode (only one port is active, port 2 and 3 are internally terminated):

801.11a, P17:

180 MHz)
. .

Ref Level 24.00 dBm “ RBW 1 MHz SGL
Att 31dB e SWT 135 VBW 3 MHz _Mode Auto Sweey

Channel 36 (5

ML
¥,

!EF 5.18 GHz 6401 pts 3,46 MHz/ Span 34.6 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power. | J
Tl (Ref) 17.000 MHz -63.21 dBm/Hz
Tx Total 9.10 dBm
2 Marker Table
Type | Ref | Tre | X-Value | ¥-Value Function | Function Result J
M1 1 5.1850216 GHz -1.83 dBm

Channel 40 (5200 MHz) ,
(R e e o)~ ) ]

Ref Level 24.00 dBm “ RBW 1 MHz
Att 31dB e SWT 13s  VBW 3 MHz Mode Auto Swee

M1
3

0 s ]

50

40

70

CF 5.2 GHz 6401 pts 3.46 MHz/ an 34.6 MHz

Jeb 2.2 G Span 34.6 MHZ |

3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power | J
Tx1 (Ref) 17.000 MHz -63.63 dBm/Hz
T Total 8.67 dBm

2 Marker Table

Type | Ref | Trc X-Value | Y-Value Function | Function Result J
M1 1 .. z -2.34 dBm

Channel 48 (5240 MHz) )
EmEerTarmermerreSZEe e ot

Ref Level 24.00 dBm “ RBW 1 MHz SGL
ALt 31dB = SWT 135 VBW 3 MHz Mode Auto Swegl

30 / \“\
—_ T,
| e ——
50 d
40
70
CF 5.24 GHz 6401 pts 3.44 MHz/ Span 34.4 MHz
3 Result Summanry None Power Max Hold
Channel | Bandwidth | Offset. | Power. J
Txi (Ref) 16.900 MHz -63.23 dBm/Hz
Tx Total 9.04 dBm
2 Marker Table
Type | Ref | Trc X-Value Y-Value Function | Function Result J
M1 1 . z =1. m
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FCC ID: LYHMPCIE1V1

HT20, P17:

IC: 267AA-MPCIE1V1

Channel 36 (5180 MHz)

vtsvn [

C e e e

Gl

Ref Level 23.00 dBm RBW 1 MHz

VBW 3 MHz

30dB

SWT 5 s Mode Auto Sweep

] cps

e [ -

SGL

T

~—

CF 5.18 GHz 6401 pts

3.64 MHz

Span 36.4 MHz

None
Offset

3 Result Summary

Channel | Bandwidth |

Power Max Hold

Txl (Ref) 17,900 MHz

=
m/Hz

Tx Total

2 Marker Table
Y-Yalue

Powel
-63.81 dB
8.72

Fungtion

dBm

| Function Result

Type | Ref | Trc | X-Value
M1 1 5.184282 GHz -1.57 dBm

Channel 40 (5200 MHz)

S e e e e e e -
RefLevel 23.00 dBm RBW 1 MHz SGL
Att 3048 © SWT 55 VBW 3 MHz Mode Auto Sweep
10
od a1
-10 ‘,\
20 d
30 d
-40 dam ™
-s0
60 d
70 d
CF 5.2 GHz 6401 pts 3.64 MHz Span 36.4 MHz
2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset. Power |
Tx1 (Ref) 17.900 MHz -64.55 dBm/Hz
Tx Total 7.98 dBm

3 Marker Table

Type | Ref | Trec | X-Value Y-Value Function | Function Result
M1 1 5.205118 GHz -2.67 dBm
Channel 48 (5240 MHz)
: e - e e e - ) @EED
SGL

RefLevel 23.00 dBm RBW 1 MHz
Att 3048 © SWT 55 VBW 3 MHz Mode Auto Sweep
10 db
0 d FIL
P PRI
-10 ‘,\
-20
30 d
-40 dBm, ¥ i
50 d
-60
70
CF 5.24 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
2 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -64.29 dBm/Hz
Tx Total 8.24 dBm
3 Marker Table
Type | Ref | Trc | X-Value Y-value Function | Function Result |
M1 1 5.2453738 GHz -1.70 dBm
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FCC ID: LYHMPCIE1V1

HT40, P17:

IC: 267AA-MPCIE1V1

Channel 36up (5190 MHz)

o o

o Jor DGR [ ] -]

Ref Level 15.00 dBm RBW 1 MHz

26dB © SWT 25 VBW 3 MHz

Mode Auto Sweep

SGL

Channel 44up (5210 MHz)

10
0k
ML
10d
s0d | |
I ‘ ‘ ’ Il
-30
40 . ‘
I !
T |
CF 5.19 GHz 6401 pts 7.42 MHz, Span 74.2 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power I
Txi (Ref) 36.500 MHz -69.91 dBm/Hz
Tx Total 5.71 dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-value Function | Function Result
M1 1 5.20238 GHz -6.47 dBm

o o

o - @[] -

Ref Level 20.00 dBm RBW 1 MHz SGL
ALt 27 dB SWT 25 VBW 3 MHz _Mode Auto Sweep
IRm Clrw
10
od T
-10
T Ll
a0 d ‘ fith
-40 dm -
3 LRIN N I 1
704
CF 5.23 GHz 6401 pts 7.42 MHz Span 74.2 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 36.500 MHz -67.89 dBm/Hz
Tx Total 7.74 dBm
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function | Function Result
M1 1 5.243041 GHz -4.16 dBm

CSA Group Bayern GmbH
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FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

2 Port mode (two ports are active, port 3 is internally terminated):

801.11a, P17:

Channel 36 (5180 MHz)

vtsvn [

o

o

SGL

Ref Level 23.00 dBm RBW 1 IMHz
30 dB SWT 13 s VBW 3 MHz _Mode Auto Sweep
10
LE:!
|
iy ™
204
30
- e
50 d
60 d
70
CF 5.18 GHz 6401 pts 3.46 MHz, Span 34.6 MHz
3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.000 MHz -64.90 dBm,/Hz
Tx Total 7.41 dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-value Function | Function Result
M1 1 5.1820108 GHz -3.15 dBm

Port 2:
Channel 36 (5180 MHz)
RefLevel 23.00 dBm RBW 1 MHz SGL
30 de SWT 13 s VBW 2 MHz Mode Auto Sweep
10 d
di ML
° A
e
-10
204
o ‘//
-50
e0d
70d
CF 5.18 GHz 6401 pts 3.46 MHz, Span 34.6 MHz
3 Result Summary None Power Max Hold
Channel Bandwidth | Offset Power |
Tx1 (Ref) 17.000 MHz -64.09 dBm/Hz
Tx Total 8.21 dBm
2 Marker Table
Type | Ref | Tre | X-Value | Y-Value Function | Function Result
M1 1 5.1848216 GHz -2.19 dBm

CSA Group Bayern GmbH
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FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

Channel 40 (5200 MHz)

vtsvn [

() o

Ref Level 22.00 dBm RBW 1 IMHz

VBW 3 IVHz

29 dB

SWT 13 s

SGL

Mode Auto Sweep

CF 5.2 GHz 6401 pts 3.46 MHz, Span 34.6 MHz

3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.000 MHz -65.53 dBm/Hz
Tx Total 6.77 dBm

2 Marker Table

Type | Ref | Trc | X-Value Y-value Function | Function Result
M1 1 5.2046973 GHz -3.37 dBm

Port 2:

Channel 40 (5200 MHz)

Multiew BV

() o

SGL

Ref Level 22.00 dBm RBW 1 IMHz
ALt 29 dB SWT 13 s VBW 3 MHz _Mode Auto Sweep
10
o o
L
i
-10
-z0
30 dl 0‘»’/’
T PTI— ~—]
-50
-60
70 d
CF 5.2 GHz 6401 pts 3.46 MHz Span 34.6 MHz
3 Result Summary ne Power Max Hold
Channel Bandwidth | Offset Power |
Txi (Ref) 17.000 MHz -64.32 dBm /Hz
Tx Total 7.99 dBm
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function | Function Result
M1 1 5.2042541 GHz -2.80 dBm
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

Channel 48 (5240 MHz)

SGL

Ref Level 23.00 dBm RBW 1 IMHz
30dB © SWT 13s  VBW 3 IMHz Mode Auto Sweep

od e

50 d
60 d
-70
CF 5.24 GHz 6401 pts 3.44 MHz, Span 34.4 MHz
3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 16.900 MHz -64.64 dBm,/Hz
Tx Total 7.64 dBm
2 Marker Table
Y-value | Function | Function Result

Type | Ref | Trc | X-Value |
M1 1 5.2427838 GHz -2.46 dBm

Port 2:
Channel 48 (5240 MHz)

SGL

Ref Level 23.00 dBm RBW 1 IMHz
Att 30dB © SWT 13s  VBW 3 IMHz Mode Auto Sweep

CF 5.24 GHz 6401 pts 3.44 MHz, Span 34.4 MHz
3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power
Txi (Ref) 16.900 MHz -64.60 dBm/Hz
Tx Total 7.68 dBm
2 Marker Table
Type | Ref | Trc | X-Value | Y-value | Function | Function Result
M1 1 5.2443531 GHz -3.41 dBm
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HT20, P17:

Port 2:

CSA Group Bayern GmbH

FCC ID: LYHMPCIE1V1

Channel 36 (5180 MHz)

IC: 267AA-MPCIE1V1

- Gy -] -]

Ref Level 20.00 dBm

RBW 1 MHz

27 dB © SWT 55 VBW 3 MHz Mode Auto Sweep

SGL

IRm Clrw
10
LE s
RTINS o W TRYSTINY
-10 f h
Vi N
30 d A
40 d
-50
-60
70 d
CF 5.18 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -65.72 dBm /Hz
Tx Total 6.81 dBm
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result
M1 1 5.1857435 GHz -3.48 dBm

Channel 36 (5180 MHz)

- O] [ -]

Ref Level 20.00 dBm

RBW 1 MHz

27 dB © SWT 55 VBW 3 MHz Mode Auto Sweep

SGL

TRm Clrw

CF 5.18 GHz 6401 pts 3.64MHZz Span 36.4 MHz

3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -64.61 dBm/Hz
Tx Total 7.92 dBm

2 Marker Table

Type | Ref | Trc | X-Value | Y-Value | Function | Function Result
M1 1 5.185044 GHz -2.50 dBm
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FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

Channel 40 (5200 MHz)

vtsvn [

o

o

R e o e )

Ref Level 22.00 dBm

29 dB

SWT 55

RBW 1 MHz
VBW 3 MHz _Mode Auto Sweep

C L

T

MM

™

CF 5.2 GHz 6401 pts 3.64MHZz Span 36.4 MHz

2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -66.28 dBm/Hz
Tx Total 6.25 dBm

3 Marker Table

Type | Ref | Trc | X-Value Y-Value Function | Function Result
M1 1 5.204464 GHz -4.38 dBm

Port 2:

Channel 40 (5200 MHz)

Multiview Bw.a

i

B

RefLevel 22.00 dBm

29 dB

SWT S5

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

CF 5.2 GHz 6401 pts 3.64 MHz Span 36.4 MHz

2 Result Summary lone Power Max Hold
Channel | Bandwidth | Offset Power |
Tx1 (Ref) 17.900 MHz -65.11 dBm/Hz
Tx Total 7.42 dBm

3 Marker Table

Type | Ref | Trc | X-Value Y-value Function | Function Result
M1 1 5.196116 GHz -3.31 dBm
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FCC ID: LYHMPCIE1V1

Channel 48 (5240 MHz)

IC: 267AA-MPCIE1V1

N .

COl

Ref Level 22.00 dBm
ALt 29 dB

RBW 1 MHz

SWT 55 VBW 3 MHz

Mode Auto Sweep

oo o ogmonon

10
LE T
I
QT i
-10
) d/ \‘m
30 d M ‘%
-50
-60
70 d
CF 5.24 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -65.54 dBm /Hz
Tx Total 6.99 dBm
3 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function | Function Result
M1 1 5.2451691 GHz -3.41 dBm

Port 2:

Channel 48 (5240 MHz)

N .

C O

Gl

Ref Level 22.00 dBm
Att 29 db

RBW 1 MHz

SWT 5s  VBW 3 MHz

Mode Auto Sweep

T

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN + GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

10
o T
P d I TR ai
-10
) J
N M
-4 d o Py
s0d 1
-60
70 d
CF 5.24 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Tyl (Ref) 17.900 MHz -65.77 dBm/Hz
T Total 6.76 dBm
3 Marker Table
Type | Ref | Trc | X-Yalue | Y-Yalue Function | Function Result
M1 1 5.2448336 GHz -3.92 dBm

File No. T40580-01-01HS, page 32 of 53

Rev. No. 4.0, 2016-03-27




Vo
\@’ g?«:\up

FCC ID: LYHMPCIE1V1

HT40:

Channel 36up (5190 MHz)

IC: 267AA-MPCIE1V1

[ e

Ref Level 16.00 dBm RBW 1 MHz
23dB © SWT 25 VBW 3 MHz

Mode Auto Sweep

SGL

TRm Clrw

- Oy [ -]

10 db
0 d
n1
-10
-20 ‘ i ‘ 1 ‘ ‘
-30
o I
i
T
a0d
CF 5.19 GHz 6401 pts 7.42 MHz Span 74.2 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 36.500 MHz -69.97 dBm/Hz
Tx Total 5.66 dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-Value Function | Function Result
M1 1 5.201766 GHz -6.56 dBm

Port 2:

Channel 36up (5190 MHZz)

T N R

oo

BT

oo Gl [ -

RefLevel 16.00 dBm RBW 1 MHz
Att 23dB © SWT 25 VBW 3MHz

Mode Auto Sweep

SGL

ML

20 d ! | i ‘ ‘ ‘
-a0d T
-40 dam
| |
I |
70 i ‘ll
a0 d i
CF 5.19 GHz 6401 pts 7.42 MHz Span 74.2 MHz
3 Result Summary Power Max Hold
Channel | Bandwidth | Offset Power | |
Txi (Ref) 36.500 MHz -68.78 dBm/Hz
T Total 6.84 dBm
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function | Function Result
M1 1 5.198706 GHz -5.41 dBm
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Port 2:

CSA Group Bayern GmbH

FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

Channel 44up (5210 MHz)

vtsvn [

o=

(e J[ows

ToToT A o

COmmec] [ -

Ref Level 15.00 dBm

RBW 1 MHz

SGL

26 dB SWT 25 VBW 3 MHz _Mode Auto Sweep
IRm Clrw
10
o
T
10 d
o0 d
[ ‘ | \‘
-a0 ‘
-40 t '
I ! ‘ }
LI T

7
CF 5.23 GHz 6401 pts 7.42 MHz, Span 74.2 MHz
3 Result Summary None Power Max Hold

Channel | Bandwidth | Offset Power |

Txi (Ref) 36.500 MHz -69.59 dBm/Hz

Tx Total 6.04 dBm
2 Marker Table

Type | Ref | Trc | X-Value Y-Value Function | Function Result
M1 1 5.243528 GHz -5.81 dBm

Channel 44up (5210 MHz)

vtsvn [

o

o

Y e ) e [

RefLevel 15.00 dBm

RBW 1 MHz

SGL

26 dB SWT 25 VBW 3 MHz _Mode Auto Sweep
TRm Clrw
10
0k
1
10d
20 dl T ‘ T
30 T
-40 dBm
] L ik
6
1

-70
CF 5.23 GHz 6401 pts 7.42 MHz Span 74.2 MHz
3 Result Summary None Power Max Hold

Channel | Bandwidth | Offset Power |

Txi (Ref) 36.500 MHz -69.19 dBm/Hz

Tx Total 6.43 dBm
2 Marker Table

Type | Ref | Trc | X-Value Y-Value Function | Function Result
M1 1 5.241488 GHz -5.91 dBm
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3 Port mode (all ports are active):
801.11a, P17:

FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

Channel 36 (5180 MHz)

In-lln—'im -y — wwas

E]'[M h}aul

L JJer

oo olb

Ref Level 21.00 dBm “ RBW 1 MHz
Att 22 dB » SWT i35 VBW 3 MHz  Mode Auto Swee

10
o T
[
SRS S
10 ~
20 / \
- ~ ‘N\\
I ]
oy
50
50
'CF 5.18 GHz 6401 pts 3.46 MHz/ Span 34.6 MHz
3 Result Summary Power Max Hold
Channel | Bandwidth l Offset Power. | |
Tx1 (Ref) 17.000 MHz K m/Hz
T Total 5.89 dBm
2 Marker Table }
|_Type | Ref | Trc | X-Value ¥-Value Function | Function Result |
M1 1 5.1814378 GHz -4.47 dBm

Port 2:

Channel 36 (5180 MHz)

|-|n|—'im -y — wwas

E][,.... A,»:uu

[ JJooe

ool

Ref Level 21.00 dBm “ RBW 1 MHz
Att 22 dB » SWT i35 VBW 3 MHz  Mode Auto Swee

13

2608

6 (5180

10
o T
Y
e T I
-10
20 / v
30 - \‘-.‘
40 / \\“’“M
50 di

-60
70
CF 5.18 GHz 6401 pts 3.46 MHz / Span 34.6 MHz
3 Result Summary None Power Max Hold

Channel | Bandwidth l Offset Power | |

Tl (Ref) 17.000 MHz - m/Hz

T Total 6.29 dBm
2 Marker Table }
|_Type | Ref | Trc | X-Value Y-Value | Function | Function Result |

M1 1 5.1752541 GHz -4.14 dBm
Port 3:
Channe MHZz)

RefLevel 21.00 dBm “ RBW 1 MHz SGL
ALt 28 dB & SWT 135 VBW 3 MHz _Mode Auto Swegl
10
a
¥
—_— ——nn]
10
20
0
-0
s0
50
70
CF 5.18 GHz 6401 pts 3.46 MHz/ Span 34.6 MHz
3 Result Summanry Power Max Hold
Channel | Bandwidth | Offset. Power | J
Txi (Ref) 17.000 MHz -64.81 dBm/Hz
Tx Total 7.49 dBm
2 Marker Table
|_Type | Ref | Trc X-Value | ¥-Value Function | Function Result J
M1 1 B z -2.61 dBm

CSA Group Bayern GmbH
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Port 2:

Port 3:

CSA Group Bayern GmbH

FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

Channel 40 (5200 MHz)

vtsvn [

o

o

e

RefLevel 21.00 dBm

RBW 1 IMHz

o e [ ]
SGL

28 dB SWT 13 s VBW 3 MHz _Mode Auto Sweep
10
o =
b
04 L
7
20 d /
- _,«"// M\K
o d
60 d
70
CF 5.2 GHz 6401 pts 3.46 MHz, Span 34.6 MHz
3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.000 MHz -66.74 dBm/Hz
Tx Total 5.56 dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-value Function Function Result
M1 1 5.2060162 GHz -5.07 dBm

Channel 40 (5200 MHz)

Multiew BV

o

o

e

SGL

RefLevel 21.00 dBm

RBW 1 IMHz

ALt 28 dB SWT 13 s VBW 3 MHz _Mode Auto Sweep
10
o =
3,
o
10 d Vot
20 d
. d,/
P \“m
50 d
60 d
70
CF 5.2 GHz 6401 pts 3.46 MHz, Span 34.6 MHz
3 Result Summary Power Max Hold
Channel Bandwidth | Offset Power |
Txi (Ref) 17.000 MHz -66.61 dBm/Hz
Tx Total 5.69 dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-value Function Function Result
M1 1 5.1982378 GHz -5.00 dBm

Channel 40 (5200 MHz)

Maltiiew Bw.A

o

o

CE e

SGL

RefLevel 21.00 dBm

Att 23 dB

RBW 1 MHz
SWT 135 VBW 3 MHz

Mode Auto Sweep

10 df
o d
T
/’__‘ JENUUUUR S —
-10
20 /
30 d
-50
-60
70 d
CF 5.2 GHz 6401 pts 3.46 MHz Span 34.6 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset. Power |
Tx1 (Ref) 17.000 MHz -65.11 dBm/Hz
Tx Total 7.20 dBm
2 Marker Table
Type | Ref | Trec | X-Value Y-Value Function Function Result
M1 1 5.1947568 GHz -3.08 dBm
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

Channel 48 (5240 MHz)
I::tf Level 20. ODszSm RBW 1 IMHz SGL

7 dB © SWT 135 VBW 3 MHz Mode Auto Sweep

ML

CF 5.24 GHz

6401 pts 3.44 MHz, Span 34.4 MHz
3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset | Power |
Txi (Ref) 16.900 MHz -66.96 dBm/Hz
Tx Total 5.32 dBm
2 Marker Table
Type | Ref | Trc | X-Value | Y-value | Function | Function Result
M1 1 5.2391509 GHz -4.57 dBm
Port 2:

Channel 48 (5240 MHz)
o e Tl Dl Tl Tl O T Tl T DL

Att 27 dB © SWT 13s VBW 3 IMHz Mode Auto Sweep

CF 5.24 GHz 6401 pts 3.44 MHz, Span 34.4 MHz
3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 16.900 MHz -67.04 dBm,/Hz
Tx Total 5.24 dBm
2 Marker Table
Type | Ref | Trc | X-Value | Y-value | Function | Function Result
M1 1 5.2412629 GHz -5.51 dBm
Port 3:

Channel 48 (5240 MHz)
e [wn [ Joow [ e [ Jem [ e = Gl [
Ref Level 20.00 dBm RBW 1 MHz SGL

Att 27 dB © SWT 13z VBW 3 MHz Mode Auto Sweep

CF 5.24 GHz 6401 pts 3.44 MHz Span 34.4 MHz

3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset | Power |
Tl (Ref) 16.900 MHz -65.75 dBm/Hz
Tx Total 6.53 dBm

2 Marker Table

Type | Ref | Trc | X-Value | Y-Value | Function | Function Result
M1 1 5.2462018 GHz -3.75 dBm
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FCC ID: LYHMPCIE1V1

HT20, P17:

IC: 267AA-MPCIE1V1

Channel 36 (5180 MHz)

e Ceme)

Ref Level 20.00 dBm RBW 1 MHz
20dB @ SWT S5 VBW 3 MHz Mode Auto Sweep

SGL

0 ﬁg@mww sl il e MM%.‘

Mm

2 Marker Table
| Y-value

CF 5.18 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Tx1 (Ref) 17.900 MHz -67.56 dBm/Hz
Tx Total 4.97 dBm

Function | Function Result

Type | Ref | Trc | X-Value
M1 1 5.1838385 GHz -5.28 dBm

Port 2:

Channel 36 (5180 MHz)

o oomo- ogil

Ref Level 20.00 dBm RBW 1 MHz
Att 20dB © SWT 55 VBW 3 MHz Mode Auto Sweep

SGL

: o

CF 5.18 GHz 6401 pts 3.64MHZz Span 36.4 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -67.19 dBm/Hz
Tx Total 5.24 dBm

2 Marker Table
| Y-Value

Function | Function Result

Type | Ref | Trc | X-Value
1 1 5.1843559 GHz -5.08 dBm

Port 3:

Channel 36 (5180 MHz)

R IR e e TR

- e o

Ref Level 20.00 dBm RBW 1 MHz

Att 20 dB. SWT S5s VBW 3 MHz Mode Auto Sweep
10
0k
10 d
20 d ¥ \“
-30 y
-40 dem
50 d
60 d
-70
CF 5.18 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Tx1 (Ref) 17.900 MHz -65.58 dBm/Hz
Tx Total 6.94 dBm
2 Marker Table
Type | Ref | Tre | X-Value | ¥-Value Function | Function Result |
M1 1 5.1743248 GHz -3.30 dBm
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FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

Channel 40 (5200 MHz)

vtsvn [

C

o o

e

Ref Level 22.00 dBm RBW 1 MHz

VBW 3 MHz

29 dB

SWT S5s

Mode Auto Sweep

T B

ML

40 d| Lk M
-60
704
CF 5.2 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Tt (Ref) 17.900 MHz -67.92 dBm/Hz
Tx Total 4.61 dBm
3 Marker Table
Type | Ref | Trc | X-Value Y-Value Function Function Result
1 1 5.2025703 GHz -5.12 dBm
Port 2:
Channel 40 (5200 MHz)
Ref Level 22.00 dBm RBW 1 MHz SGL
29 dB SWT 53 VBW 3 MHz Mode Auto Sweep
10
od CE
& S
o ‘ bt e at i nmﬁ
f A
/
-40 dBm M
" Timormmn]
60 d
70 d
CF 5.2 GHz 6401 pts 3.64 MHz Span 36.4 MHz
2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Tx1 (Ref) 17.900 MHz -67.49 dBm/Hz
T Total 5.04 dBm
3 Marker Table
Type | Ref | Trc | X-Value Y-Value Function Function Result
M1 1 5.1959739 GHz -5.04 dBm
Port 3:

Channel 40 (5200 MHz)

Multiew BV

C

o o o o oJNOBODD

Ref Level 22.00 dBm RBW 1 MHz

VBW 3 MHz

29 dB

SWT S5s

Mode Auto Sweep

CF 5.2 GHz 6401 pts 3.64 MHz, Span 36.4 MHz

2 Result Summary ne Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -66.03 dBm /Hz
Tx Total 6.50 dBm

3 Marker Table

Type | Ref | Trc | X-Yalue Y-Value Function Function Result
M1 1 5.2042479 GHz -3.54 dBm
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FCC ID: LYHMPCIE1V1

Channel 48 (5240 MHz)

IC: 267AA-MPCIE1V1

N .

Ref Level 20.00 dBm RBW 1 MHz
20dB © SWT S VBW 3 MHz

oo o o oguoDoDD

Mode Auto Sweep

WM

M

3 Marker Table

Y-Value | Function

CF 5.24 GHz 6401 pts 3.64 MHz, Span 36.4 MHz
2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Tx1 (Ref) 17.900 MHz -67.47 dBm/Hz
Tx Total 5.06 dBm

| Function Result

Type | Ref | Trc | X-Value
1 1 5.243139 GHz

-4.64 dBm

Port 2:

Channel 48 (5240 MHz)

B e e

oo o o oZuoDDE

Ref Level 20.00 dBm RBW 1 MHz
20dB © SWT 5s  VBW 3 MHz

Mode Auto Sweep

""Wmm

e

-60

70 d

CF 5.24 GHz 6401 pts 3.64MHZz Span 36.4 MHz

2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 17.900 MHz -67.89 dBm/Hz
Tx Total 4.63 dBm

3 Marker Table
Type | Ref | Trc | X-Value
M1 1 5.2357805 GHz

Y-Value | Function

| Function Result

-5.88 dBm

Port 3:

Channel 48 (5240 MHz)

I € T T € T

o6 o o ozmonoD

Ref Level 20.00 dBm RBW 1 MHz
Att 20dB © SWT 5 VBW 3 MHz

Mode Auto Sweep

T

-

3 Marker Table

CF 5.24 GHz 6401 pts 3.64 MHz Span 36.4 MHz
2 Result Summary Power Max Hold
Channel | Bandwidth | Offset Power |
Tx1 (Ref) 17.900 MHz -66.86 dBm/Hz
Tx Total 5.67 dBm

Type | Ref | Trc | X-Value Y-Value | Function | Function Result
1 1 5.2459141 GHz -4.30 dBm
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HT40, P17:

Port 2:

Port 3:

CSA Group Bayern GmbH

FCC ID: LYHMPCIE1V1

D

o o

Ref Level 20.00 dBm

IC: 267AA-MPCIE1V1

Channel 36up (5190 MHz)

RBW 1 MHz
20 dB. SWT 25 VBW 3 MHz Mode Auto Sweep
10
o
M1
-10
-z0 4 — - | |
30 d “
-40 d i
-50 B H i
[ H‘ H ‘I| | L W“ ‘ ‘W |
7 ‘
CF 5,19 GHz 6401 pts 7.42 MHz, Span 74.2 MHz
3 Result Summary None Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 36.500 MHz -71.58 dBm/Hz
Tx Total 4.04 dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-Value Function | Function Result
M1 1 5.201383 GHz -8.26 dBm

D

o

E]]w.aﬁ

Ref Level 20.00 dBm

20dB © SWT 25

RBW 1 MHz
VBW 3 MHz

Channel 36up (5190 MHz)

QT @ B

Mode Auto Sweep

M1

LU

1

CF 5.19 GHz 6401 pts 7.42 MHz, Span 74.2 MHz

3 Result Summary Nonhe Power Max Hold
Channel | Bandwidth | Offset Power |
Txi (Ref) 36.500 MHz -70.98 dBm/Hz
Tx Total 4.64 dBm

2 Marker Table

Type | Ref | Trc | X-Value Y-value Function Function Result
M1 1 5.199424 GHz -7.78 dBm

Channel 36up (5190 MHz)

Maltiiew 2636 26.40

)

26.48

Ref Level 20.00 dBm
20 dB.

RBW

SWT 23 VBW

1 MHz

3 MHz

Mode Auto Sweep

ML

ST

CF 5.19 GHz 6401 pts 7.42 MHz Span 74.2 MHz
3 Result Summary lone Power Max Hold
Channel | Bandwidth | Offset. Power |
Tx1 (Ref) 36.500 MHz -69.72 dBm/Hz
Tx Total 5.90 dBm
2 Marker Table
Type | Ref | Trec | X-Value Y-Value Function | Function Result |
M1 1 5.178849 GHz -6.43 dBm
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FCC ID: LYHMPCIE1V1

D

-

Ref Level 18.00 dBm
25dB

SWT 25

RBW 1 MHz

VBW 3 MHz

IC: 267AA-MPCIE1V1

Channel 44up (5210 MHz)

T e e [

Mode Auto Sweep

M1

‘ “\‘\

LI

T

CF 5.23 GHz

6401 pts

7.42 MHz, Span 74.2 MHz

3 Result Summary
Channel

Bandwidth

| Offset

Power Max Hold

Tx1 (Ref)

36.500 MHz

Tx Total
2 Marker Table

Y-Value

Power
-71.21 dBm/Hz
4.41 dBm

Function | Function Result

Type | Ref | Trc |
M1 1

X-Value
5.240978 GHz

-7.46 dBm

Port 2:

@ @ o

Channel 44up (5210 MHz)

Ref Level 18.00 dBm RBW 1 MHz SGL
ALt 25dB SWT 25 VBW 3 MHz _Mode Auto Sweep
10
o
M1
-10
-z0 t I “ " i m
30 d 1 i ‘
40 d
I M
AL L RIRHEL
70
a0 d
CF 5.23 GHz 6401 pts 7.42 MHz Span 74.2 MHz
3 Result Summary Power Max Hold
Channel Bandwidth | Offset Power |
Tx1 (Ref) 36.500 MHz -71.47 dBm/Hz
T Total 4.15dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-Value Function | Function Result
M1 1 5.218617 GHz -8.21 dBm

Port 3:

Channel 44up (5210 MHZz)

S - ) C e e e e [ ] ]
RefLevel 18.00 dBm RBW 1 MHz SGL
25 de SWT 25 VBW 2 MHz Mode Auto Sweep
10d
od
M1
-10
u TR
304
-40 i
T ‘
d il
[E
e0d
CF 5.23 GHz 6401 pts 7.42 MHz, Span 74.2 MHz
3 Result Summary None Power Max Hold
Channel Bandwidth | Offset Power |
Tx1 (Ref) 36.500 MHz -70.83 dBm/Hz
TX Total 4.79 dBm
2 Marker Table
Type | Ref | Trc | X-Value Y-Value Function | Function Result
M1 1 5.244003 GHz -7.23 dBm
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.4 Maximum power spectral density
For test instruments and accessories used see section 6 Part CPC 3.

5.4.1 Description of the test location

Test location: AREA 4

5.4.2 Photo documentation of the test set-up

5.4.3 Applicable standard

According to FCC Part 15E, Section 15.407(a)(1i):

In addition, 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, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

5.4.4 Description of Measurement

The maximum conducted output power is measured using a spectrum analyser with the function “integrated band
power measurement” following the procedure set out in KDB 789033 D02, item F. Therefore, the PSD is measured
the same way. The “integrated band power measurement” is related to PSD (dBm/Hz). The EUT is set in TX
continuous mode while measuring. The EUT is measured separate at chain 1, 2 and chain 3. The measurement
values are converted into linear values. The chain 1, 2 and chain 3 are summed and converted back into log values
and corrected with the conversion factor Hz to 1 MHz, 60.0 dB. The resulting values are listed in the following tables.
The insertion loss of cable and switch is taken into account with 3.9 dB at 5.2 GHz.

Spectrum analyser settings:
Channel power measurement function, TX channel bandwidth equal to EBW,
RBW: 1 MHz, VBW: 1 kHz, Sweep time: auto, Detector: PK, Trace: max hold;
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.45 Test result

Note: In case of HT20 and HT40 is falling back into CDD-Modes the firmware will compensate automatically the array
gain for this kind of correlating signals depending of used ports.

1 Port mode (only one port is active, port 2 and 3 are internally terminated):
Raw data as representative for all one Port measurements, used for 802.11a:

PD1 [P8] [PD1 [P14]|PD1 [P17]
(dBm/Hz) | (dBm/Hz) | (dBm/Hz)

| cH36 | -70.87 | -65.27 | -63.21 |
| cH40 | -712.27 | -65.60 | -63.63 |
| cH48 | -70.75 | -64.81 | -63.23 |

Calculation of the total output power:
802.11a, 6 Mbps, 1TX

Test results conducted

PD [P8] PD [P14] PD [P17] Limit Margin

Port 1
ort (dBm/MHz) | (dBm/MHz) | (dBm/MHz) | (dBm/MHz) (dB)

Lowest frequency: CH36

T nom | V o 7.0 1.4 0.7 17.0 -16.3
Middle frequency: CH40

T nom | Vo 7.4 1.7 0.3 17.0 -16.7
Highest frequency: CH48

T nom | Vi -6.9 0.9 0.7 17.0 16.3

Note. An insertion loss of 3.9 dB at 5200 MHz for measurement cable and switch is taken into account.

HT20, MCSO0, 1TX

Test results conducted

PD [P8] PD [P14] PD [P17] Limit Margin

|
AWERT! (dBm/MHz) | (dBm/MHz) | (dBm/MHz) | (dBm/MHz) |  (dB)

Lowest frequency: CH36

T o | Voom 7.7 2.1 0.1 17.0 -16.9
Middle frequency: CH40

T hom V nom -8.2 -2.7 -0.6 17.0 -17.7
Highest frequency: |CH48

T nom V nom -7.9 -2.0 -0.4 17.0 -17.4

HT40, MCSS, 1TX

Test results conducted

PD [P8] PD [P14] PD [P17] Limit Margin

|
AWERT! (dBm/MHz) | (dBm/MHz) | (dBm/MHz) | (dBm/MHz) |  (dB)

Lowest frequency: CH36up

T nom l V nom -11.7 -6.0 -6.0 17.0 -23.0
Middle frequency: CH44up
T pom | V nom -11.6 5.7 -4.0 17.0 -21.0
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FCC ID: LYHMPCIE1V1

IC: 267AA-MPCIE1V1

2 Port mode (two ports are active, port 3 is internally terminated):
Raw data as representative for all 2 Port measurements, used for 802.11a:

PD1 [P8] | PD2 [P8] |PD1 [P14] |PD2 [P14] |PD1 [P17] |PD2 [P17]
(dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz)
| CcH36 | -7372 | -73.16 | -67.61 | -67.42 | -64.90 | -64.09 |
| CH40 | -7444 | -7346 | -68.07 | -67.68 | 6553 | -64.32 |
| cH48 | -7385 | -7348 | -6762 | -67.79 | -64.64 | -64.60 |
Calculation of the total output power:
802.11a, 6 Mbps, 2TX Test results conducted
Port 142 PD [P8] PD [P14] PD [P17] Limit Margin
(dBm/MHz) | (dBm/MHz) [ (dBm/MHz) | (dBm/MHz) (dB)
Lowest frequency: CH36
Tn()m Vnom '6.5 '0.6 2.4 17.0 '146
Middle frequency: CH40
T hom V hom -7.0 -1.0 2.0 17.0 -15.0
Highest frequency: CH48
T hom V nom -6.8 -0.8 2.3 17.0 -14.7

Note. An insertion loss of 3.9 dB at 5200 MHz for

measurement cable and switch is taken into account.

HT20, MCS8, 2TX

Test results conducted

Port 1+2 PD [P8] PD [P14] PD [P17] Limit Margin
(dBm/MHz) (dBm/MHz) (dBm/MHz) (dBm/MHz) (dB)
Lowest frequency: CH36
T nom V nom -7.2 -1.4 1.8 17.0 -15.2
Middle frequency: CH40
T nom V nom -7.8 -1.8 1.3 17.0 -15.7
Highest frequency: |CH48
T hom V hom -7.8 -1.8 1.3 17.0 -15.7
HT40, MCS16, 2TX Test results conducted
Port 1+2 PD [P8] PD [P14] PD [P17] Limit Margin
(dBm/MHz) (dBm/MHz) (dBm/MHz) (dBm/MHz) (dB)
Lowest frequency: CH36up
T nom V nom '115 '55 '24 170 '194
Middle frequency: CH44up
T nom V nom -11.7 -5.5 -2.5 17.0 -19.5

CSA Group Bayern GmbH
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3 Port mode (all ports are active):
Raw data as representative for all 3 Port measurements, used for 802.11a:

PD1 [P8] | PD2 [P8] | PD3 [P8] |PD1 [P14] [PD2 [P14] |PD3 [P14] [PD1 [P17] |PD2 [P17] [PD3 [P17]
(dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz) | (dBm/Hz)
| cH36 | -75.30 | -75.05 | -7362 | -69.42 | -69.04 | -67.37 | -66.42 | -66.02 | -64.81 |
| cH40 | -76.32 | -7540 | -7389 | 6997 | -69.48 | -68.16 | 6674 | -66.61 | -65.11 |
| cH48 | -7566 | -75.39 | -7437 | 69.86 | -69.88 | -68.37 | -66.96 | -67.04 | -65.75 |
Calculation of the total output power:
802.11a, 6 Mbps, STX Test results conducted
Port 14243 PD [P8] PD [P14] PD [P17] Limit Margin
(dBm/MHz) (dBm/MHz) (dBm/MHz) (dBm/MHz) (dB)
Lowest frequency: CH36
T nom V nom -5.9 0.2 3.0 17.0 -14.0
Middle frequency: CH40
T nom V nom -6.4 -0.5 2.6 17.0 -14.4
Highest frequency: CH48
T nom V nom 6.4 -0.6 2.1 17.0 -14.9

Note. An insertion loss of 3.9 dB at 5200 MHz for measurement cable and switch is taken into account.

HT20, MCSS8, 3TX

Test results conducted

Port 1+2+3 PD [P8] PD [P14] PD [P17] Limit Margin
(dBm/MHz) (dBm/MHz) (dBm/MHz) (dBm/MHz) (dB)
Lowest frequency: CH36
T nom V nom -7.0 -1.0 2.0 17.0 -15.0
Middle frequency: CH40
T nom V nom -7.2 -1.3 1.6 17.0 -15.4
Highest frequency: |CH48
T hom V hom -7.6 -1.5 1.3 17.0 -15.7
HT40, MCS16, 3TX Test results conducted
Port 1+2+3 PD [P8] PD [P14] PD [P17] Limit Margin
(dBm/MHz) (dBm/MHz) (dBm/MHz) (dBm/MHz) (dB)
Lowest frequency: CH36up
T hom V nom -10.9 -5.0 -2.0 17.0 -19.0
Middle frequency: CH44up
T nom V nom -11.4 -5.4 -2.5 17.0 -19.5

Maximum power spectral density limit according to FCC Part 15E, Section 15.407(a)(1i):

Frequency Maximum power spectral density limit
(MHz) (dBm/MHz)
5150 - 5250 17.0

CSA Group Bayern GmbH
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.4.6 Calculation of EIRP PSD

Calculation of maximum EIRP PSD

Port 1 P set Ant gain PSDmax EIRP Limit Margin
(dBi) (dBm/MHz) [(dBm/MHZz)| (dBm/MHz) (dB)
Antenna group 1 P17 6 0.7 5.4 10.0 -4.6
Antenna group 2 P14 9 -0.9 6.8 10.0 -3.2
Antenna group 3 P8 14.2 -6.9 7.4 10.0 2.7
Calculation of maximum EIRP PSD
Port 1+2 P set Ant gain PSDmax EIRP Limit Margin
(dBi) (dBm/MHz) [(dBm/MHz)| (dBm/MHz) (dB)
Antenna group 1 P17 6 1.8 7.8 10.0 -2.2
Antenna group 2 P14 9 -1.4 7.6 10.0 -2.4
Antenna group 3 P8 14.2 -7.2 7.0 10.0 -3.0
Calculation of maximum EIRP PSD
Port 1+2+3 P set Ant gain PSDmax EIRP Limit Margin
(dBi) (dBm/MHz) [(dBm/MHZz)| (dBm/MHz) (dB)
Antenna group 1 P17 6 2.0 8.0 10.0 -2.0
Antenna group 2 P14 9 -1.0 8.0 10.0 -2.0
Antenna group 3 P8 14.2 -7.0 7.2 10.0 -2.8

Maximum power spectral density limit according to RSS247, 6.2.1(1):
The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz band.

Frequency Maximum power spectral density limit
(MHz) (dBm/MHz)
5150 - 5250 10.0

The requirements are FULFILLED.

Remarks: For detailed test results, please see to test protocols under 5.3.7.

The RSS247 requirement is fulfilled, too.
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.5 Defacto limit
For test instruments and accessories used see section 6 Part CPC 3.

5.5.1 Description of the test location

Test location: AREA 4

5.5.2 Photo documentation of the test set-up

-

5.5.3 Applicable standard

According to FCC Part 15, Section 15.407(a)(3):

exceeds 6 dBi.

Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output power
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

554 Testresult
1 Port mode (only one port is active, port 2 and 3 are internally terminated):

Antenna Gx Cond. limit G Amax Limit Poyt Reduction P set
(dBi) (dBm) (dBi) (dBm) (dBm) (dB) 5 GHz
ANT 793-8DK 14.2 30.0 6.0 5.4 21.8 0.0 P8
ANT 793-8DJ 13.6 30.0 6.0 5.4 22.4 0.0 P8
ANT793-8DL 14.0 30.0 6.0 5.4 22.0 0.0 P8
ANT793-8DP 13.5 30.0 6.0 5.4 22.5 0.0 P8
Antenna Gx Cond. limit G Amax Limit Poyt Reduction P set
(dBi) (dBm) (dBi) (dBm) (dBm) (dB) 5 GHz
ANT 795-6DC 9.0 30.0 6.0 11.4 27.0 0.0 P14
ANT793-6DG 9.0 30.0 6.0 11.4 27.0 0.0 P14
ANT 795-6MN 8.0 30.0 6.0 11.4 28.0 0.0 P14
ANT795-6MP 7.0 30.0 6.0 11.4 29.0 0.0 P14
ANT896-6MM 7.0 30.0 6.0 11.4 29.0 0.0 P14
PSD:
Antenna Gx Cond. limit G PSDmax Limit Poyt Reduction P set
(dBi) (dBm/MHz) (dBi) (dBm/MHz) (dBm/MHz) (dB) 5 GHz
ANT 793-8DK 14.2 17.0 6.0 -6.9 8.8 0.0 P8
ANT 793-8DJ 13.6 17.0 6.0 -6.9 9.4 0.0 P8
ANT793-8DL 14.0 17.0 6.0 -6.9 9.0 0.0 P8
ANT793-8DP 13.5 17.0 6.0 -6.9 9.5 0.0 P8
Antenna GXx Cond. limit G PSDmax Limit Poyt Reduction P set
(dBi) (dBm/MHz) (dBi) (dBm/MHz) (dBm/MHz) (dB) 5 GHz
ANT 795-6DC 9.0 17.0 6.0 -0.9 14.0 0.0 P14
ANT793-6DG 9.0 17.0 6.0 -0.9 14.0 0.0 P14
ANT 795-6MN 8.0 17.0 6.0 -0.9 15.0 0.0 P14
ANT795-6MP 7.0 17.0 6.0 -0.9 16.0 0.0 P14
ANT896-6MM 7.0 17.0 6.0 -0.9 16.0 0.0 P14

2 Port mode (two ports are active, port 3 is internally terminated):

Antenna Gx Cond. limit G Amax Limit Poyt Reduction P set
(dBi) (dBm) (dBi) (dBm) (dBm) (dB) 5 GHz
ANT 793-8DK 14.2 30.0 6.0 5.8 21.8 0.0 P12
ANT 793-8DJ 13.6 30.0 6.0 5.8 22.4 0.0 P12
ANT793-8DL 14.0 30.0 6.0 5.8 22.0 0.0 P12
ANT793-8DP 13.5 30.0 6.0 5.8 22.5 0.0 P12
Antenna Gx Cond. limit G Amax Limit Pyt Reduction P set
(dBi) (dBm) (dBi) (dBm) (dBm) (dB) 5 GHz
ANT 795-6DC 9.0 30.0 6.0 11.7 27.0 0.0 P17
ANT793-6DG 9.0 30.0 6.0 11.7 27.0 0.0 P17
ANT 795-6MN 8.0 30.0 6.0 11.7 28.0 0.0 P17
ANT795-6MP 7.0 30.0 6.0 11.7 29.0 0.0 P17
ANT896-6MM 7.0 30.0 6.0 11.7 29.0 0.0 P17
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PSD:
Antenna Gx Cond. limit G PSDmax Limit Poyt Reduction P set
(dBi) (dBm/MHz) (dBi) (dBm/MHz) (dBm/MHz) (dB) 5 GHz
ANT 793-8DK 14.2 17.0 6.0 -6.5 8.8 0.0 P12
ANT 793-8DJ 13.6 17.0 6.0 -6.5 9.4 0.0 P12
ANT793-8DL 14.0 17.0 6.0 -6.5 9.0 0.0 P12
ANT793-8DP 13.5 17.0 6.0 -6.5 9.5 0.0 P12
Antenna Gx Cond. limit G PSDmax Limit Poyt Reduction P set
(dBi) (dBm/MHz) (dBi) (dBm/MHz) (dBm/MHz) (dB) 5 GHz
ANT 795-6DC 9.0 17.0 6.0 -0.6 14.0 0.0 P17
ANT793-6DG 9.0 17.0 6.0 -0.6 14.0 0.0 P17
ANT 795-6MN 8.0 17.0 6.0 -0.6 15.0 0.0 P17
ANT795-6MP 7.0 17.0 6.0 -0.6 16.0 0.0 P17
ANT896-6MM 7.0 17.0 6.0 -0.6 16.0 0.0 P17
3 Port mode (all ports are active):
Antenna Gx Cond. limit G Amax Limit Pyt Reduction P set
(dBi) (dBm) (dBi) (dBm) (dBm) (dB) 5 GHz
ANT 793-8DK 14.2 30.0 6.0 6.4 21.8 0.0 P12
ANT 793-8DJ 13.6 30.0 6.0 6.4 22.4 0.0 P12
ANT793-8DL 14.0 30.0 6.0 6.4 22.0 0.0 P12
ANT793-8DP 13.5 30.0 6.0 6.4 22.5 0.0 P12
Antenna GXx Cond. limit G Amax Limit Pyt Reduction P set
(dBi) (dBm) (dBi) (dBm) (dBm) (dB) 5 GHz
ANT 795-6DC 9.0 30.0 6.0 12.5 27.0 0.0 P17
ANT793-6DG 9.0 30.0 6.0 12.5 27.0 0.0 P17
ANT 795-6MN 8.0 30.0 6.0 12.5 28.0 0.0 P17
ANT795-6MP 7.0 30.0 6.0 12.5 29.0 0.0 P17
ANT896-6MM 7.0 30.0 6.0 12.5 29.0 0.0 P17
PSD:
Antenna Gx Cond. limit G PSDmax Limit Poyt Reduction P set
(dBi) (dBm/MHz) (dBi) (dBm/MHz) (dBm/MHz) (dB) 5 GHz
ANT 793-8DK 14.2 17.0 6.0 -5.9 8.8 0.0 P12
ANT 793-8DJ 13.6 17.0 6.0 -5.9 9.4 0.0 P12
ANT793-8DL 14.0 17.0 6.0 -5.9 9.0 0.0 P12
ANT793-8DP 13.5 17.0 6.0 -5.9 9.5 0.0 P12
Antenna GXx Cond. limit G PSDmax Limit Poyt Reduction P set
(dBi) (dBm/MHz) (dBi) (dBm/MHz) (dBm/MHz) (dB) 5 GHz
ANT 795-6DC 9.0 17.0 6.0 0.2 14.0 0.0 P17
ANT793-6DG 9.0 17.0 6.0 0.2 14.0 0.0 P17
ANT 795-6MN 8.0 17.0 6.0 0.2 15.0 0.0 P17
ANT795-6MP 7.0 17.0 6.0 0.2 16.0 0.0 P17
ANT896-6MM 7.0 17.0 6.0 0.2 16.0 0.0 P17
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FCC ID: LYHMPCIE1V1

Defacto limit according to FCC Part 15, Section 15.407(a)(3):
If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted output power
and the maximum power spectral density shall be reduced by the amount in dB that the directional gain of the antenna

exceeds 6 dBi.

IC: 267AA-MPCIE1V1

Frequency Defacto EIRP limit
(MHz) (dBm) (Watt)

5150 - 5250 36 4.0

Frequency Defacto radiated PSD limit
(MHZz) (dBm) (mW)

5150 - 5250 17.0 50.0

The requirements are FULFILLED.
Remarks: No power reduction results using the listed antennas in combination with the mentioned power

settings.
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

5.6 Undesirable emissions
For test instruments and accessories used see section 6 Part SER 1, SER 2 and SER 3.

5.6.1 Description of the test location

Test location: NONE

Remarks: This measurement is already documented in the test report T35222-06-01HS.

5.7 Frequency stability
For test instruments and accessories used see section 6 Part MB.

5.7.1 Description of the test location

Test location: NONE

Remarks: This measurement is already documented in the test report T35222-06-01HS.

5.8 Antenna application
5.8.1 Applicable standard

According to FCC Part 15C, Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible party
shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit that the user can replace broken antennas, but the use of a standard antenna jack
is prohibited.

The EUT use the listed antennas for MIMO technique. The equipment connector is subject to the end product.

Remarks:
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FCC ID: LYHMPCIE1V1 IC: 267AA-MPCIE1V1

6 USED TEST EQUIPMENT AND ACCESSORIES

All test instruments used are calibrated and verified regularly. The calibration history is available on request.

Test ID Model Type Equipment No. Next Calib. Last Calib.  Next Verif.  Last Verif.
CPC3 FSW43 02-02/11-15-001 05/08/2016 05/08/2015
MB FSW43 02-02/11-15-001 05/08/2016 05/08/2015
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