mtertek Test report no. 171100617SHA-001

Total Quality. Assured. Page 341 of 400

Channel Position T — QPSK - Average

BE Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] [ ALIGN AUTO

Ref Level 30.00 dBm . #Avg Type: RMS
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 28 dB Ref Level
Mkr1 5.350 0 GHz 30.00 dBm

Ref Offset 13.83 dB L
10g3iciv_Ref 30.00 dBm -48.106 dBm |FEEE————

200 [28 dB]

Scale/Div
10 dB

Scale Type
Log Lin

[
DU SO BSOS U SN SR SO |
0000000 1w, e st e st et | €S €1 AU

|

More

10f2
Center $.35000 GHz Span 100.0 MHz =

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) —
E STATUS

Channel Position T — QPSK - Average

B Keysight Spectrum Analyzer - Channel Power

C [ SENSE:INT] [ ALIGN AUTO  [09:08:15 AM Oct 14, 2017 .
Mech Atten Center Freq: 5.350000000 GHz Radio Std: None Attenuation
= Trig: Free Run Avg|Hold:>100/100
#Atten: 20 dB Radio Device: BTS Mech Atten
20 dB

Adjust Atten
for Min Clip

Center 5.35 GHz
#Res BW 100 kHz #V/BW 300 kHz

Channel Power Power Spectral Density
Mech Atten Step

-56.24 dBm /1 MHz -116.2 dBm /Hz 2dB 10 dB

TTRF15.407-02_V1 © 2017 Intertek



iNntertek

Total Quality. Assured.

L-MIMO-MC 1 (2C)

Maximum Output Power 25dBm per port:
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Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)
B 20.0 MHz 5180MHz + 1 -30.01
5220MHz
T 20.0 MHz 5200MHz + 1 -30.01
5240MHz

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: 5150 MHz in the restricted band, use the following formula as per Section G (1) of 789033 D02
General UNII Test Procedures v01r04:

E (dBuV/m) = EIRP (dBm) + 95.2 = (measured level dBm + 6 dBi antenna gain) + 95.2

Note 3: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
limits -27 dBm/MHz (Clause 15.407), and peak limits 74 dBuV/m and average limit 54 dBuV/m (Clause

15.209).
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Channel Position B — QPSK - Peak

BE Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT] ALIGN AUTO |09:11:11 AM Oct 14, 2017
#Avg Type: Log-Pwr Trace/Detector

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 28 dB

SelectTmce’
Mkr1 5.150 0 GHz 1
Ref Offset 13.83 dB
Eogsmw RZf 35%0 dEm -38.955 d Bm | IEG_——

Clear Write

Trace Average

Max Hold

Min Hold

View Blank.
Trace On

More

Center 5.15000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) —l

Channel Position B — QPSK - Average

B Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT] ALIGN AUTO __ [09:11:57 Al
#Avg Type: RMS Frequency

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 28 dB

Mkr1 5.150 0 GHz Auto Tune
Ref Offset 13.83 dB
19 gBiav Ref 30.00 dBm 6320 dBra |

Center Freq
5.150000000 GHz

StartFreq
5.100000000 GHz

Stop Freq
5.200000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
0 Hz

Center $.15000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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Channel Position B — QPSK - Average

BE Keysight Spectrum Analyzer - Channel Power

[ SENSE:INT] [ ALIGN AUTO  [09:12:21 AM Oct 14, 2017
Center Freq: 5.150000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 20 dB Radio Device: BTS

Center Freq
5.150000000 GHz

Center 5.15 GHz
#Res BW 100 kHz #V/BW 300 kHz

Channel Power Power Spectral Density

-54.51 dBm /1 MHz -114.5 dBm /Hz

Channel Position B — QPSK - Peak

B Keysight Spertrum Ana\yzar Swept SA

[ SENSE:INT] [ ALIGN AUTO

#Avg Type: Log-Pwr
=) Trig: Free Run Avg|Hold:>100/100

IFGain:Low atien: 26 SelectMarker

Mkr1 5.350 0 GHz 1
Ref Offset 13.83 dB
Eogsmw RZf 35%0 dEm -38.621 dBm ——

|EID 14:47 AM Oct 14, 2017

Normal
e |
Delta
T |

Fixedl>
]
off
T

Properties»

Center $.35000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) —l
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Channel Position B — QPSK - Average

o]l & s

Frequency

BE Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] [ ALIGN AUTC  [09:15:29 AM
#Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 28 dB

Mkr1 5.350 0 GHz Auto Tune
Ref Offset 13.83 dB
19 gBiav Ref 30,00 dBm 7496 dbra |

Center Freq
5.350000000 GHz

StartFreq
5.300000000 GHz

Stop Freq
5.400000000 GHz

i |
CF Step

10.000000 MHz
Auto Man
R S Y O A P .........
B it o i AT T

Center $.35000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

usc [ i Alignment Completed

Channel Position B — QPSK - Average

B Keysight Spertrum Ana\yzar Channel Power

C [ SENSE:INT] [ ALIGN AUTO  [09:16:00 AM Oct 14, 2017
Center Freq 5 350000000 GHz Center Freq: 5.350000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 20 dB Radio Device:BTS

Ref -10.00 dBm

#V/BW 300 kHz

Channel Power Power Spectral Density

-56.21 dBm /1 MHz -116.2 dBm /Hz

Test report no. 171100617SHA-001
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L-MIMO-MC 2 (3C)

Maximum Output Power 25dBm per port:
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Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)
B 20.0 MHz 5180MHz + 1 -30.01
5200MHz +
5220MHz
T 20.0 MHz 5200MHz + 1 -30.01
5220MHz +
5240MHz

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: 5150 MHz in the restricted band, use the following formula as per Section G (1) of 789033 D02

General UNII Test Procedures v01r04:

E (dBuV/m) = EIRP (dBm) + 95.2 = (measured level dBm + 6 dBi antenna gain) + 95.2

Note 3: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
limits -27 dBm/MHz (Clause 15.407), and peak limits 74 dBuV/m and average limit 54 dBuV/m (Clause

15.209).
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Channel Position B — QPSK - Peak
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BE Keysight Spectrum Analyzer - Swept SA

Ref Offset 13.83 dB
Ref 30.00 dBm

Center 5.15000 GHz
#Res BW 1.0 MHz

MSG

SENSE:INT| ALIGN AUTO  |09:20:27 AM Oct 14, 2017
#Avg Type: Log-Pwr 4

Avg|Hold:>100/100

Trig: Free Run

PNO: Fast
™ #Atten: 28dB

IFGain:Low

Mkr1 5.150 0 GHz
-36.436 dBm

Span 100.0 MHz
#VBW 3.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

==

Select Marker’

1
s smnnsonsss|
Normal
s e——— |

Delta

Fixed?

”o I
E

Properties»

Channel Position B — QPSK - Average

B Keysight Spectrum Analyzer - Swept SA

Ref Offset 13.83 dB
Ref 30.00 dBm

Center $.15000 GHz
#Res BW 1.0 MHz

MSG

SENSE:INT] ALIGN AUTO
#Avg Type: RMS

Avg|Hold:>100/100

Trig: Free Run

PNO: Fast
™ #Atten: 28dB

IFGain:Low

Mkr1 5.150 0 GHz
-46.308 dBm

Span 100.0 MHz
#VBW 3.0 MHz*

Sweep 1.000 ms (1001 pts) _
STATUS

==

Trace/Detector |

Select Tmce’

1
| e e

Clear Write

Trace Average
e |

Max Hold

Min Hold
||
View Blank

Trace On
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Channel Position B — QPSK - Average

BE Keysight Spectrum Analyzer - Channel Power

) Trig: Free Run

AFGainLow | #Atten: 20 dB

[ SENSE:INT] [ ALIGN AUTO  [09:21:38 AM Oct 14, 2017

Aftenuation

Center Freq: 5.150000000 GHz Radio Std: None
Avg|Hold:>100/100

Radio Device: BTS

Center 5.15 GHz
#Res BW 100 kHz

Channel Power

-54.43 dBm /1 MHz

Mech Atten
20 dB

Adjust Atten
for Min Clip

#V/BW 300 kHz

Power Spectral Density
Mech Atten Step

-114.4 dBm /Hz 2dB 10 dB

Channel Position T— QPSK - Peak

B Keysight Spertrum Ana\yzar EprtSA

LECINIER 35000000000 GHz

PNO: Fast

IFGain:Low

Ref Offset 13.83 dB

10 gB.‘dIV Ref 30.00 dBm

Center $.35000 GHz
#Res BW 1.0 MHz

[ SENSE:INT] [ ALIGN AUTO

#VBW 3.0 MHz

#Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

#Atten: 28 dB

SelectMarkerb
Mkr1 5.350 0 GHz

1
-40.117 dBm |

Normal
e |
Delta
T |

Fixedl>
]
off
T

Properties»

Span 100.0 MHz

Sweep 1.000 ms (1001 pts) —l
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Channel Position T — QPSK - Average

==

SENSE:INT| ALIGN AUTO  [09:25:50 AM
#Avg Type: RMS Frequency

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 28 dB

BE Keysight Spectrum Analyzer - Swept SA

Mkr1 5.350 0 GHz Auto Tune
Ref Offset 13.83 dB
19 gBiav Ref 30.00 dBm e dm |

200 5.350000000 GHz

StartFreq
5.300000000 GHz

Stop Freq
5.400000000 GHz

i |
CF Step

10.000000 MHz

Auto Man
[
IR O o O T e e — |
e ot ot i v il

I s i AT T

Center $.35000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG

Channel Position T — QPSK - Average

==

SENSE:INT] ALIGN AUTO |DD:26:41 AM Oct 14,2017
Center Freq: 5.350000000 GHz Radio Std: None Amptd/Y Scale

= Trig: Free Run Avg|Hold:>100/100
#Atten: 20 dB Radio Device: BTS Ref Value

-10.00 dBm
i |
Attenuation

[20 dB]

Scale/Div
100dB

B Keysight Spectrum Analyzer - Channel Power

Center 5.35 GHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 1ms Presel Center

Channel Power Power Spectral Density B
Presel Adjust

-56.22 dBm /1 MHz -116.2 dBm /Hz 0Hz
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Configuration B2

L-MIMO-SC

Maximum Output Power 25dBm per port:
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Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)

B 20.0 MHz 5745MHz 1 -30.01

T 20.0 MHz 5825MHz 1 -30.01

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
the following limit:

All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or
below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band
edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the
band edge.
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Channel Position B — QPSK

BE Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT| ALIGN AUTO  [10:30:40 AM Oct 14, 2017
#Avg Type: Log-Pwr 4

PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 28 dB RefLevel

Ref Offset 13.83 dB 30.00 dBm
Ref 30.00 dBm e |

Attenuation
[28 dB]

Scale/Div
10 dB

Scale Type
Log Lin

Presel Center|

Presel Adjust
0Hz

e
More

10f2
Center 5.7875 GHz Span 295.0 MHz =

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) _
E STATUS

Channel Position T — QPSK

BN Keysight Spectrum Analyzer - Swept SA ===

Q SENSE:INT] ALIGN AUTO |1EI:32:IJI] Al
Ref Level 30.00 dBm #Avg Type: Log-Pwr TRAC TracelDetector

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 28 dB

Select Tmce’

Ref Offset 13.83 dB
10 dBidiv. Rel 30.00 dBm
o8

el e
Clear Write

Trace Average

Max Hold

A N N
sttt e S
I i

||
View Blank

Trace On

Center 5.7875 GHz Span 295.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) _
E STATUS
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L-MIMO-MC 1 (2C)

Maximum Output Power 25dBm per port:

Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)
B 20.0 MHz 5785MHz + 1 -30.01
5825MHz
T 20.0 MHz 5785MHz + 1 -30.01
5825MHz

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
the following limit:

All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or
below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band
edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the
band edge.
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Channel Position B — QPSK

BE Keysight Spectrum Analyzer - Swept SA

==

Ref Offset 13.83 dB
Ref 30.00 dBm

Center 5.7875 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast () Trig: Free Run
IFGain:Low

SENSE:INT] ALIGN AUTO | 10:33:34 AM Oct 14, 2017
#Avg Type: Log-Pwr : Trace/Detector

Avg|Hold:>100/100

#Atten: 28 dB Select Tmce’

Clear Write

Trace Average

Max Hold

Min Hold
||
View Blank.

Trace On

More

Span 295.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

#VBW 3.0 MHz

Channel Position T — QPSK

B Keysight Spectrum Analyzer - Swept SA

==

Ref Offset 13.83 dB
Ref 30.00 dBm

Center 5.7875 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast () Trig: Free Run
IFGain:Low

SENSE:INT] ALIGN AUTO __ [10:35:48 Al
#Avg Type: Log-Pwr TRAC

Avg|Hold:>100/100

Trace/Detector |

#Atten: 28 dB Select Tmce’

Clear Write

Trace Average

Max Hold

Min Hold
||
View Blank

Trace On

Span 295.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

#VBW 3.0 MHz
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L-MIMO-MC 2 (3C)

Maximum Output Power 25dBm per port:

Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)
B 20.0 MHz 5745MHz + 1 -30.01
5765MHz +
57850MHz
T 20.0 MHz 5785MHz + 1 -30.01
5805MHz +
5825MHz

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
the following limit:

All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or
below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band
edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the
band edge.
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Channel Position B — QPSK

BE Keysight Spectrum Analyzer - Swept SA

==

PNO: Fast )
IFGain:Low

Ref Offset 13.83 dB
Ref 30.00 dBm

Center 5.7875 GHz
#Res BW 1.0 MHz

MSG

SENSE:INT] ALIGN AUTO |1D135127 AMOct 14, 2017

#VBW 3.0 MHz

Trace/Detector |

Select Tmce’

#Avg Type: Log-Pwr 4
Trig: Free Run Avg|Hold:>100/100 AL

#Atten: 28 dB

Clear Write

Trace Average

Max Hold

Min Hold

View Blank.
Trace On

More

Span 295.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

Channel Position T — QPSK

B Keysight Spectrum Analyzer - Swept SA

==

Ref Level 30.00 dBm
PNO: Fast
IFGain:Low

Ref Offset 13.83 dB
10 dBidiv. Rel 30.00 dBm
o8

N |

Center 5.7875 GHz
#Res BW 1.0 MHz

MSG

SENSE:INT] ALIGN AUTO |1EI14EI143 Al

#VBW 3.0 MHz

Trace/Detector |

Select Tmce’

#Avg Type: Log-Pwr TRAC

Trig: Free Run Avg|Hold:>100/100

#Atten: 28 dB

Clear Write

Trace Average

Max Hold

Min Hold

View Blank

Trace On

Span 295.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS
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Configuration B3

L-MIMO-SC

Maximum Output Power 12dBm per port:

Test report no. 171100617SHA-001
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Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)

B 20.0 MHz 5180MHz 1 -30.01

T 20.0 MHz 5240MHz 1 -30.01

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: 5150 MHz in the restricted band, use the following formula as per Section G (1) of 789033 D02
General UNII Test Procedures v01r04:

E (dBuV/m) = EIRP (dBm) + 95.2 = (measured level dBm + 9.5 dBi antenna gain) + 95.2

Note 3: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
limits -27 dBm/MHz (Clause 15.407), and peak limits 74 dBuV/m and average limit 54 dBuV/m (Clause

15.209).
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Channel Position B — QPSK - Peak

' Keysight Spectrum Analyzer - Swept SA ===

T RF 500 DC SENSE:INT] |EIE 05:12 AMOct 31, 2017 T Detect
Span 100.000000 MHz ) Avg Type: Log-Pwr A race/Detector

PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 8 dB

Select Tmce’
Mkr1 5.150 0 GHz 1
Ref Offset 23.24 dB
10 gsmw RZf 25%0 dBm -47.772 dBm | I

Clear Write

Trace Average

Max Hold

Min Hold

View Blank.
Trace On

More

Center 5.15000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) _l
isc STATUS

Channel Position B — QPSK - Average

' Keysight Spectrum Analyzer - Swept SA ===

T RF 500 DC SENSE:INT] 07
Span 100.000000 MHz ) Avg Type: RMS : 3 TracelDetector

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 8 dB

SelectTmce’
Mkr1 5.150 0 GHz 1
Ref Offset 23.24 dB
Eogsmw RZf 25%0 dBm -70.660 dBm | IEG_——

Clear Write

Trace Average

Max Hold

Min Hold

View Blank

Trace On

Center $.15000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) _l
isc STATUS

TTRF15.407-02_V1 © 2017 Intertek



iNntertek

Total Quality. Assured.

Test report no. 171100617SHA-001
Page 358 of 400

Channel Position T— QPSK - Peak

o Keysight Spectrum Analyzer - Swept SA

==

T RF 500 DC SENSE:INT]

Marker 1 5.350000000000 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 8 dB

Ref Offset 23.24 dB

10 gB.‘dIV Ref 20.00 dBm

Center $.35000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

|EIE 34:42 AMOct 31, 2017
Trace/Detector

Select Tmce’

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 5.350 0 GHz

1
-48.983 dBm | REEG—

Clear Write

Trace Average

Max Hold

Min Hold

||

View Blank.
Trace On

More

Span 100.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

Channel Position T — QPSK - Average

Key;\ght Spectrum Analyzer - EWEpt SA

==

SENSE:INT]

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 8 dB

Ref Offset 23.24 dB

10 gB.‘dIV Ref 20.00 dBm

Center $.35000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>100/100

Trace/Detector |

Select Tmce’

Mkr1 5.350 0 GHz

1
~71.648 dBm | ES——

Clear Write

Trace Average

Max Hold

Min Hold
||
View Blank

Trace On

Span 100.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS
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L-MIMO-MC 1 (2C)

Maximum Output Power 12dBm per port:

Test report no. 171100617SHA-001
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Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)
B 20.0 MHz 5180MHz + 1 -30.01
5220MHz
T 20.0 MHz 5200MHz + 1 -30.01
5240MHz

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: 5150 MHz in the restricted band, use the following formula as per Section G (1) of 789033 D02
General UNII Test Procedures v01r04:

E (dBuV/m) = EIRP (dBm) + 95.2 = (measured level dBm + 9.5 dBi antenna gain) + 95.2

Note 3: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
limits -27 dBm/MHz (Clause 15.407), and peak limits 74 dBuV/m and average limit 54 dBuV/m (Clause

15.209).
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Channel Position B — QPSK - Peak

o Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT]

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 8 dB

Ref Offset 23.24 dB
Ref 20.00 dBm

Center 5.15000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

08:10:08 AM Oct 31, 2017
Avg Type: Log-Pwr : : Trace/Detector |

Avg|Hold:>100/100

SelectTmce’
Mkr1 5.150 0 GHz

1
-48.316 dBm | REEG——

Clear Write
|

Trace Average

Max Hold

Min Hold
||
View Blank.

Trace On

More

Span 100.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

Channel Position B — QPSK - Average

o Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT]

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 8 dB

Ref Offset 23.24 dB
Ref 20.00 dBm

Center $.15000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>100/100

Trace/Detector |

Select Tmce’

Mkr1 5.150 0 GHz

1
~70.224 dBm |

Clear Write

Trace Average

Max Hold

Min Hold
||
View Blank

Trace On

Span 100.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS
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Channel Position T— QPSK - Peak

' Keysight Spectrum Analyzer - Swept SA ===

o RF 500 DC SENSE:INT] [08:37:36 AM Oct 31, 2017 A
Marker 1 5.350000000000 GHz ) Avg Type: Log-Pwr :
PNO: Fast (4 1rig: FreeRun Avg|Hold:>100/100 A
: >

IFGain:Low Atten: 8 dB

Mkr1 5.350 0 GHz 1
Ref Offset 23.24 dB
Eogsmw RZf 25%0 dBm -49.208 dBm ——

Select Tmce’

Clear Write

Trace Average

Max Hold

Min Hold

View Blank.
Trace On

More

Center $.35000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) _l
isc STATUS

Channel Position T — QPSK - Average

Key;\ght Spectrum Analyzer - EWEpt SA

==

SENSE:INT] :38:
Avg Type: RMS Trace/Detector |

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 8 dB

Mkr1 5.350 0 GHz 1
Ref Offset 23.24 dB
Eogsmw RZf 25%0 dBm -71.613 dBm ——

Select Tmce’

Clear Write

Trace Average

Max Hold

Min Hold
||
View Blank

Trace On

Center $.35000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) _l
isc STATUS
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L-MIMO-MC 2 (3C)

Maximum Output Power 12dBm per port:

Test report no. 171100617SHA-001

Page 362 of 400

Channel Position Bandwidth (MHz) Channel Frequency RBW EIRP Limit
(MHz) (dBm/MHz)
B 20.0 MHz 5180MHz + 1 -30.01
5200MHz +
5220MHz
T 20.0 MHz 5200MHz + 1 -30.01
5220MHz +
5240MHz

Note 1: The channels shown in the table above are the minimum and maximum channels that can be used
in the authorized frequency ranges to maintain compliance. Channels outside of the ranges shown in the
above tables shall not be available to the end user.

Note 2: 5150 MHz in the restricted band, use the following formula as per Section G (1) of 789033 D02

General UNII Test Procedures v01r04:

E (dBuV/m) = EIRP (dBm) + 95.2 = (measured level dBm + 9.5 dBi antenna gain) + 95.2

Note 3: For MIMO mode configurations, the limit was adjusted with a correction of -3.01dB [10Log(2)] to
limits -27 dBm/MHz (Clause 15.407), and peak limits 74 dBuV/m and average limit 54 dBuV/m (Clause

15.209).
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Channel Position B — QPSK - Peak

o Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT]

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 8 dB

Ref Offset 23.24 dB
Ref 20.00 dBm

Center 5.15000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

08:18:19 AM Oct 31, 2017
Avg Type: Log-Pwr : : Trace/Detector |

Avg|Hold:>100/100

SelectTmce’
Mkr1 5.150 0 GHz

1
-47.726 dBm | R—

Clear Write
|

Trace Average

Max Hold

Min Hold
||
View Blank.

Trace On

More

Span 100.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS

Channel Position B — QPSK - Average

o Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT]

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 8 dB

Ref Offset 23.24 dB
Ref 20.00 dBm

Center $.15000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>100/100

Trace/Detector |

Select Tmce’

Mkr1 5.150 0 GHz

1
~70.607 dBm | EE——

Clear Write

Trace Average

Max Hold

Min Hold
||
View Blank

Trace On

Span 100.0 MHz

Sweep 1.000 ms (1001 pts) _
STATUS
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Channel Position T— QPSK - Peak

' Keysight Spectrum Analyzer - Swept SA ===

RF 500 DC SENSE:INT] |08:46:13 AM Oct 31, 2017 A
Marker 1 5.350000000000 GHz ) Avg Type: Log-Pwr : 4
PNO: Fast (4 1rig: FreeRun Avg|Hold:>100/100 K
g -

IFGain:Low Atten: 8 dB

Mkr1 5.350 0 GHz
Ref 20.00 dem_ -50.586 dBm

Select Tmce’
1
s e

Clear Write

Trace Average

Max Hold

Min Hold
ol | e |
View Blank.

Trace On

More

Center $.35000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) _
E STATUS

Channel Position T — QPSK - Average

o Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT] 47:
Avg Type: RMS Trace/Detector |

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 8 dB

Mkr1 5.350 0 GHz
Ref 20.00 dem_ -72.789 dBm

Select Tmce’
1
s e

Clear Write

Trace Average

Max Hold

Min Hold
||
View Blank

Trace On

Center $.35000 GHz Span 100.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) _
E STATUS
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8 Undesirable Emission - Radiated
Test result: Pass
8.1 Limit

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

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of -27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25 MHz
above or below the band edge, and from 25 MHz above or below the band edge increasing linearly to a
level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the band
edge increasing linearly to a level of 27 dBm/MHz at the band edge.

The 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) showed as below:

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

8.2 Test Method

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15, clause
15.407(b), clause 15.209 and ANSI/TIA-603-D:2010, and RSS-247 clause 6 and RSS-Gen clause 8.10.

A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on a remotely
controlled turntable within the chamber. Measurements of emissions from the EUT were obtained with the

measurement antenna in both horizontal and vertical polarisations.

Emissions identified within the range 30MHz to 1GHz were then formally measured using quasi-peak
detector, and 1GHz to 40GHz using both peak and average detector.

The limits for outside frequency band(s) of operation the power of the undesirable emissions above 1 GHz
have been calculated, as shown below using the following formula:

E(dBuV/m) = E.I.LR.P +95.2 dB = -27 + 95.2 = 68.2 dBuV/m
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The EUT was measured with the antenna height varied between 1 and 4 m with the turntable rotated
between 0 and 360 degrees. The emission of any outside a licensee’s frequencies within 20dB of the limit
were measured with the substitution method used according to the standard.

The measurements were performed at a 3m distance unless otherwise stated.

These limits have been used to determine Pass or Fail for the harmonics measured and detailed in the
following results.

The results are shown in the plots below.
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8.3 Test Results
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Note: EUT was set to transmitting mode with AC power supply and DC power supply and the results
and plots is shown as below. Only the worst case results plots have been included as all of the
emissions are greater than 20dB below the limit. A set of plots have been included to show the

measurement system noise floor.

Configuration A3 is the same with Configuration Al except the output power, so only the

configuration Al with greater power was chosen to do the test.

Configuration B3 is the same with Configuration Al except the output power, so only the

configuration B1 with greater power was chosen to do the test.

Configuration Al

L-MIMO-SC

Maximum Output Power 20.5dBm per port:

Channel Position

Bandwidth (MHz)

Channel Frequency

B 20.0 MHz 5180MHz
M 20.0 MHz 5220MHz
T 20.0 MHz 5240MHz

Channel Position B — QPSK

No emissions were detected within 20dB of the limit.

Channel Position M — QPSK

No emissions were detected within 20dB of the limit.

Channel Position T — QPSK

No emissions were detected within 20dB of the limit.
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Configuration A2

L-MIMO-SC

Maximum Output Power 20.5dBm per port:

Test report no. 171100617SHA-001
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Channel Position

Bandwidth (MHz)

Channel Frequency

B 20.0 MHz 5745MHz
M 20.0 MHz 5785MHz
T 20.0 MHz 5825MHz

Channel Position B — QPSK

No emissions were detected within 20dB of the limit.

Channel Position M — QPSK

No emissions were detected within 20dB of the limit.

Channel Position T — QPSK

No emissions were detected within 20dB of the limit.
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Configuration B1
L-MIMO-SC

Maximum Output Power 25dBm per port:
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Channel Position

Bandwidth (MHz)

Channel Frequency

B 20.0 MHz 5180MHz
M 20.0 MHz 5220MHz
T 20.0 MHz 5240MHz

Channel Position B — QPSK

No emissions were detected within 20dB of the limit.

Channel Position T— QPSK

No emissions were detected within 20dB of the limit.

Channel Position M — QPSK
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30MHz - 1GHz
Horizontal

Level [dBuV/m]
80
70
60
50

[
40 l
30
X

20 ”
10

0

30M 50M 70M 100M 200M  300M 500M 700M 1G
Frequency [Hz]
x MES JH1020H6_red
MES JH1020H6_pre

—LIM FCC15F3 QP Field Strength QP

MEASUREMENT RESULT: "JH1020H6_red"

Frequency Level Transd Limit Margin Polarization

MHz dBuV/m dB dBuV/m dB

30.000000 16.19 19.2 40.0 23.81 Horizontal
132.709419 18.14 12.7 435 25.36 Horizontal
905.150301 24.27 23.0 46.0 21.73 Horizontal
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Vertical
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Level [dBuV/m]

80

70

60

50

40

30

20 X

10

0
30M 50M 70M 100M 200M  300M
Frequency [Hz]

500M 700M 1G

x MES JH1020V6_red
MES JH1020V6_pre
—LIM FCC 15 F 3 QP Field Strength QP

MEASUREMENT RESULT: "JH1020V6_red"

Frequency Level Transd Limit Margin Polarization

MHz dBuV/m dB dBuV/m dB

36.492986 27.48 15.6 40.0 12.52  Vertical
84.188377 18.65 8.7 40.0 21.35  Vertical
873.527054 24.88 22.8 46.0 21.12  Vertical
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1GHz - 3GHz
Horizontal

Level [dBuV/m]
80
70
60
50
40

X
30
PN

20 [ e e st
10

0

1G 1.5G 2G 2.5G 3G
Frequency [Hz]
X MES AE1025_HHA4 red
+ MES AE1025_HH4 red2
MES AE1025_HH4 pre

—— MES AE1025_HH4 pre2
—LIM FCC15F 3 PK Field Strength QP
—LIM FCC15F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HH4_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

2306.613226 36.10 -10.5 74.0 37.9 VERTICAL
3000.000000 34.60 -5.1 74.0 39.4 VERTICAL
MEASUREMENT RESULT: "AE1025_HH4_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m  dB dBuV/m dB

2639.278557 21.70 -8.6 54.0 32.3 VERTICAL
2995.991984 24.50 -5.1 54.0 29.5 VERTICAL
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Vertical
Level [dBuV/m]
80
70
60
50
40
X X
30
W.»Mw«,wwf“‘"
20 iAo R et e
10
0
1G 1.5G 2G 2.5G 3G
Frequency [Hz]
X MES AE1025_HV4 red
+ MES AE1025_HV4 red?
MES AE1025_HV4 pre
—— MES AE1025_HV4 pre2
—LIM FCC 15 F 3 PK Field Strength QP
—LIM FCC15F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HV4_red"”

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

1396.793587 35.30 -11.9 74.0 38.7 VERTICAL
2971943888 34.20 -5.3 74.0 39.8 VERTICAL
MEASUREMENT RESULT: "AE1025_HV4_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m  dB dBuV/m dB

1621.242485 21.30 -11.5 54.0 32.7 VERTICAL

2615.230461 21.60 -89 54.0 32.4 VERTICAL
2991.983968 24.50 -5.2 54.0 29.5 VERTICAL
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3GHz - 18GHz
Horizontal
Level [dBuV/m]
80
70
60
50 X X
X1 Xt
40 i
X X X S
Atk + RYY, india ]
+ I L AW A Wl
30 . RNV VLT VAR
~ NVATRAWAN \/ VUV
\//\/\‘F'VMW
20
10
0
3G 4G 5G 6G 7G 8G 10G 18G
Frequency [Hz]
X MES AE1025_HH3_red
+ MES AE1025_HH3 red2
MES AE1025_HH3 pre
—— MES AE1025_HH3 pre2
—LIM FCC15F 3PK Field Strength QP
—LIM FCC15F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HH3_red"

Frequency Level Transd Limit Margin Polarization

MHz  dBuV/m

5224.448898 49.60

dB dBuV/m dB

1.1 74.0 24.4 VERTICAL

14392.785571 47.60 14.2 74.0 26.4 VERTICAL
17008.016032 50.90 21.3 74.0 23.1 VERTICAL

MEASUREMENT RESULT: "AE1025_HH3_red2"

Frequency Level
MHz dBuvV/m
5194.388778 32.70
14903.807615 35.80
17669.338677 38.50

Transd Limit Margin Polarization
dB dBuV/m dB
1.1 54.0 21.3 VERTICAL
15.2 54.0 18.2 VERTICAL
22.6 54.0 15.5 VERTICAL
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Vertical

Level [dBuV/m]
80
70
60
50 X X N

X X X
X
40 x X n MW
X ; At Mﬁwwﬂ,ww_ﬂ:’v Y
30 PN +J‘ VY, ST W
e~ e

20
10

0

3G 4G 5G 6G 7G 8G 10G 18G
Frequency [Hz]
X MES AE1025_HV3_red
+ MES AE1025 HV3 red?
MES AE1025_HV3 pre

—— MES AE1025_HV3 pre2
—LIM FCC 15 F 3 PK Field Strength QP
—LIM FCC15F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HV3_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

5224448898 49.30 1.1 74.0 24.7 VERTICAL
14903.807615 47.90 15.2 74.0 26.1 VERTICAL
16977.955912 50.50 21.1 74.0 23.5 VERTICAL

MEASUREMENT RESULT: "AE1025_HV3_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m  dB dBuV/m dB

9042.084168 33.70 13.2 54.0 20.3 VERTICAL

14422.845691 36.00 14.3 54.0 18.0 VERTICAL
17669.338677 38.70 22.6 54.0 15.3 VERTICAL
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18 - 26.5GHz

Horizontal

Level [dBuV/m]
80

70

60

50 X X X X WX X

40
s A/\A-\MWMWA—V\MA"*‘\N%“N AN g Ay VA VAR VPPV v

30

20

10

0
18G 19G 20G 21G 22G 23G 24G 25G 26.5G
Frequency [Hz]

x MES AE1025_HH20_red
+ MES AE1025 HH20 red2
MES AE1025_HH20 pre
—— MES AE1025_HH20 _pre2
—LIM FCC 15 F3 PK Field Strength QP
—LIM FCC 15 F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HH20_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

19464.929860 49.40 5.7 74.0 24.6 HORIZONTAL
25120.240481 50.70 7.1 74.0 23.3 HORIZONTAL
MEASUREMENT RESULT: "AE1025_HH20_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

23382.765531 38.60 7.3 54.0 154 HORIZONTAL
25120.240481 38.80 7.1 54.0 15.2 HORIZONTAL
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Vertical

Level [dBuV/m]
80

70

60

50 X XX X ) QYD STATP ¢ P X

A A g ””\mﬂ"‘v*/wﬂ‘k"& A I NAA A A L ‘”‘*“/\W)M,.J W

UV

30

20

10

0
18G 19G 20G 21G 22G 23G 24G 25G 26.5G
Frequency [Hz]

X MES AE1025 HV20 red
+ MES AE1025_HV20 red2
MES AE1025_HV20 pre
—— MES AE1025_HV20 pre2
—LIM FCC 15 F3 PK Field Strength QP
—LIM FCC 15 F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HV20_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

21594.188377 50.00 6.8 74.0 24.0 HORIZONTAL
25120.240481 50.00 7.1 74.0 24.0 HORIZONTAL
MEASUREMENT RESULT: "AE1025_HV20_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

21713.426854 38.30 6.8 54.0 15.7 HORIZONTAL
25120.240481 38.80 7.1 54.0 15.2 HORIZONTAL
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26.5GHz - 40GHz

Horizontal

e Keysight Spectrum Analyzer - Swept SA ==l =
RF [500 DC [ CORREC | SENSE:INT) [04:43:25 AM Oct 20, 2017
Marker 2 39.784000000000 GHz ) #Avg Type: Log-Pwr = FYp|
PNO: Fast () 1rig: Free Run Avg|Hold:>1/1 K
- N
IFGain:High giatan_ 0 de Select Marker
>
2
1Lo dBl/div Ref 85.00 dBuvV ]|
Normal
—_—— e |
Delta
WI
Fixed>
N = |
Stop 40.000 GHz
Sweep 22.53 ms (1001 pts) Off
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE |~ |
il N [ 1] f] 39 757 0 GHz 51 768 T I R D | S—
P N [2]f] 39.784 0 GHz 40724dB0V] [ [ ]
I A R i
3 I Properties»
| - |
More
10of2

Vertical

| Keysight Spectrum Analyzer - Swept SA
RF  [50Q DC | CORREC | SENSE:INT]
Start Freq 26.500000000 GHz ) #Avg Type: Log-Pwr
PNO: Fast (- Irig: FreeRun Avg|Hold:>1/1
IFGain:High #Atten: 0 dB

[ERER |

Auto Tune

10 dBidiv__ Ref 85.00 dBpV . |
Log

Center Freq
33.250000000 GHz

StartFreq
26.500000000 GHz

Stop Freq
40.000000000 GHz

Stop 40.000 GHz CF Step
LT KN D G es) | 1.350000000 GHz
Auto Man

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

1 MAENES S0TBa0GHz] 51455 dBUY S

| N [2]f] 39.797 6 GHz 40.995 dBuV
T 1 Freq Offset

"
1]
o
=
@
g o
2 w

2
3
4
5
6
7
8
9
0
1

1
1

=
@
&
@
=
=
2
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L-MIMO-MC 1 (2C)

Maximum Output Power 25dBm per port:

Channel Position Channel Frequency
Brraw 5180MHz + 5220MHz
Treaw 5200MHz + 5240MHz

Channel Position Brrsw — QPSK

No emissions were detected within 20dB of the limit.

Channel Position Treaw — QPSK

No emissions were detected within 20dB of the limit.
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L-MIMO-MC 2 (3C)

Maximum Output Power 25dBm per port:

Channel Position Channel Frequency
Brraw 5180MHz + 5200MHz + 5220MHz
Trrew 5200MHz + 5220MHz + 5240MHz

Channel Position Brrsw — QPSK

No emissions were detected within 20dB of the limit.

Channel Position Treaw — QPSK

No emissions were detected within 20dB of the limit.
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Configuration B2
L-MIMO-SC

Maximum Output Power 25dBm per port:

Test report no. 171100617SHA-001
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Channel Position

Bandwidth (MHz)

Channel Frequency

B 20.0 MHz 5745MHz
M 20.0 MHz 5785MHz
T 20.0 MHz 5825MHz

Channel Position B — QPSK

No emissions were detected within 20dB of the limit.

Channel Position M — QPSK

No emissions were detected within 20dB of the limit.

Channel Position T — QPSK
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30MHz - 1GHz
Horizontal

Level [dBuV/m]
80
70
60
50

|
|
40
30
X

20 X
10

0

30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
x MES JH1020H9 red
MES JH1020H9 pre

—LIM FCC 15F 3 QP Field Strength QP

MEASUREMENT RESULT: "JH1020H9_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

30.000000 16.55 19.2 40.0 23.45 Horizontal

246.849699 19.87 13.7 46.0 26.13  Horizontal
937.651303 25.77 23.4 46.0 20.23  Horizontal
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Vertical

Level [dBuV/m]
80
70
60
50

|
40 I
30—
X
20
X

10

0

30M 50M 70M 100M 200M  300M 500M 700M 1G
Frequency [Hz]
x MES JH1020V9_red
MES JH1020V9 pre

—LIM FCC 15 F 3 QP Field Strength QP

MEASUREMENT RESULT: "JH1020V9_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

36.112224 32.38 15.6 40.0 7.62 Vertical

247.511022 17.56 13.7 46.0 28.44  Vertical
935.430862 25.65 23.3 46.0 20.35  Vertical
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1GHz - 3GHz
Horizontal

Level [dBuV/m]
80
70
60
50
40
30

ﬁ'“”ww”\v’“’w'-

20 [t A bt b ot
10

0

1G 1.5G 2G 2.5G 3G
Frequency [Hz]
X MES AE1025_HH1_red
+ MES AE1025_HH1 red2
MES AE1025_HH1 pre

—— MES AE1025_HH1 pre2
—LIM FCC15F 3 PK Field Strength QP
—LIM FCC15F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HH1_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

2995991984 34.50 -5.1 74.0 39.5 VERTICAL

MEASUREMENT RESULT: "AE1025_HH1_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

2615.230461 22.30 -89 54.0 31.7 VERTICAL
3000.000000 25.20 -5.1 54.0 28.8 VERTICAL
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Vertical

Level [dBuV/m]
80
70
60
50
40

X
30
O

20 ij/‘iﬁwwvvwv-"“"”v\«m( e R A R e A S T TR SRR [ Honns”
10

0

1G 1.5G 2G 2.5G 3G
Frequency [Hz]
x MES AE1025_HV1_red
+ MES AE1025_HV1 _red2
MES AE1025_HV1_pre

—— MES AE1025_HV1 pre2
—LIM FCC 15 F 3 PK Field Strength QP
—LIM FCC15F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HV1_red"

Frequency Level Transd Limit Margin Polarization

MHz dBuV/m dB dBuV/m dB

1108.216433 36.00 -12.9 74.0 38.0 VERTICAL
3000.000000 34.30 -5.1 74.0 39.7 VERTICAL

MEASUREMENT RESULT: "AE1025_HV1_red2"

Frequency Level Transd Limit Margin Polarization

MHz dBuV/m dB dBuV/m dB

-8.9 54.0 32.5 VERTICAL
-5.1 54.0 29.5 VERTICAL

2607.214429 21.50
2995.991984 24.50
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3GHz - 18GHz

Horizontal

Level [dBuV/m]

80

70

60

50

40

30

20

10

x

A ?':[]JV*r
“ A W‘H A w}m”'
| ‘ L Aersaoy /'\nv,\,%\. APV
|

%

AN

AVAVAYUYA

VAV

Y\“>
[
< -

—
-

3G

4G

5G

6G 7G 8G 10G 18G
Frequency [Hz]

X
+

MES AE1025 HH17_red
MES AE1025_HH17 red2
MES AE1025_HH17 pre
—— MES AE1025_HH17 pre2

—LIM FCC15F 3 PK
—LIM FCC15F 3 AV

Field Strength QP
Field Strength QP

MEASUREMENT RESULT: "AE1025_HH17 red"

Frequency Level Transd Limit Margin Polarization
dB dBuV/m dB

MHz dBuV/m

5825.591182 49.00 2.5 74.0 25.0 VERTICAL
17338.677355 50.40 21.9 74.0 23.6 VERTICAL

MEASUREMENT RESULT: "AE1025_HH17_red2"

Frequency Level
MHz dBuV/m

Transd Limit Margin Polarization
dB  dBuv/m dB

5825.531062 40.00 2.4 54.0 14.0 VERTICAL
17008.016032 38.60 21.3 54.0 154 VERTICAL
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Vertical
Level [dBuV/m]

80

70

60
X

50 X
I Xt Ky e A

40 « %l K o

X ‘\ A |
30 AR T T
At /\/‘»w.“k*v’"v’“u /N W/
\/M
20
10
0
3G 4G 5G 6G 7G 8G 10G 18G

Frequency [Hz]

X MES AE1025_HV17_red

+ MES AE1025_HV17_red2

MES AE1025 HV17_pre

— MES AE1025_HV17_pre2

—LIM FCC 15 F 3 PK Field Strength QP

—LIM FCC15F3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HV17_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

5825.531062 52.70 2.4 74.0 21.3 VERTICAL
17008.016032 50.00 21.3 74.0 24.0 VERTICAL
MEASUREMENT RESULT: "AE1025_HV17_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

5825.531062 42.40 2.4 54.0 11.6 VERTICAL
17008.016032 38.50 21.3 54.0 15.5 VERTICAL
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18 - 26.5GHz

Horizontal
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Level [dBuV/m]

80

70

60

50

40 T P O e At W TSN T

Novtiq Iy

30

20

10

0
18G 19G 20G 21G 22G 23G 24G 25G
Frequency [Hz]

26.5G

x MES AE1025 HH21 red
+ MES AE1025 HH21 red2
MES AE1025_HH21 pre
—— MES AE1025_HH21 pre2
—LIM FCC 15 F3 PK Field Strength QP
—LIM FCC 15 F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HH21_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

23110.220441 50.10 7.5 74.0 23.9 HORIZONTAL
24370.741483 50.30 6.5 74.0 23.7 HORIZONTAL
MEASUREMENT RESULT: "AE1025_HH21_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

23365.731463 38.60 7.3 54.0 15.4 HORIZONTAL
25171.342685 39.10 7.0 54.0 14.9 HORIZONTAL
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Vertical

Level [dBuV/m]
80
70
60
50 X X X 7a$ X % X X
40 O B N Y A A oY) P J
30
20
10

0

18G 19G 20G 21G 22G 23G 24G 25G 26.5G
Frequency [Hz]
x MES AE1025_HV21 red
+ MES AE1025 HV21 red2
MES AE1025_HV21 pre

—— MES AE1025_HV21 pre2
—LIM FCC15F 3 PK Field Strength QP
—LIM FCC15F 3 AV Field Strength QP

MEASUREMENT RESULT: "AE1025_HV21_red"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

22599.198397 51.00 7.4 74.0 23.0 HORIZONTAL
23433.867735 50.80 7.3 74.0 23.2 HORIZONTAL
MEASUREMENT RESULT: "AE1025_HV21_red2"

Frequency Level Transd Limit Margin Polarization
MHz dBuV/m dB dBuV/m dB

25120.240481 38.90 7.1 54.0 15.1 HORIZONTAL
25835.671343 39.00 7.4 54.0 15.0 HORIZONTAL
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26.5GHz - 40GHz
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L-MIMO-MC 1 (2C)

Maximum Output Power 25dBm per port:

Channel Position Channel Frequency

Mgrsw 5745MHz + 5805MHz

Channel Position Mgrsw — QPSK

No emissions were detected within 20dB of the limit.

L-MIMO-MC 2 (3C)

Maximum Output Power 25dBm per port:

Channel Position Channel Frequency

Mrraw 5765MHz + 5785MHz + 5805MHz

Channel Position Mgrsw — QPSK

No emissions were detected within 20dB of the limit.
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9 Conducted Emission

Test result: Pass
9.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz) QP AV
0.15-0.5 66 to 56* 56to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

9.2 Test Method

Measured levels of ac power-line conducted emission shall be the emission voltages from the voltage
probe, where permitted, or across the 50 Q LISN port (to which the EUT is connected), where permitted,
terminated into a 50 Q measuring instrument. All emission voltage and current measurements shall be
made on each current-carrying conductor at the plug end of the EUT power cord by the use of mating plugs
and receptacles on the LISN, if used. Equipment shall be tested with power cords that are normally supplied
or recommended by the manufacturer and that have electrical and shielding characteristics that are the
same as those cords normally supplied or recommended by the manufacturer. For those measurements
using a LISN, the 50 Q measuring port is terminated by a measuring instrument having 50 Q input
impedance. All other ports are terminated in 50 Q loads.

Tabletop devices shall be placed on a platform of nominal size 1 m by 1.5 m, raised 80 cm above the
reference ground plane. The vertical conducting plane or wall of an RF-shielded (screened) room shall be
located 40 cm to the rear of the EUT. Floor-standing devices shall be placed either directly on the reference
ground-plane or on insulating material. All other surfaces of tabletop or floor-standing EUTs shall be at least
80 cm from any other grounded conducting surface, including the case or cases of one or more LISNs.

The bandwidth of the test receiver is set at 9 kHz.
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Note: The EUT was set to Transmitting Mode with AC power supply and the worse results and plots is shown

as below
Test Curve:
L line:
B aP Ay
a0 .
20 i i
0.15 1.0 10.0 30.0
MHz
. Quasi-peak . Average
r?&u:zr;cy Level Limit Margin r?&ul_lezr;cy Level Limit Margin
dB(uVv) dB(uVv) dB dB(puv) dB(puv) dB
0.1635 51.33 65.28 13.95 0.1635 40.65 55.28 14.63
0.3255 48.03 59.57 11.54 0.3255 33.09 49,57 16.48
0.50549 19.73 56.00 36.27 0.50549 10.63 46.00 35.37
6.333 15.86 60.00 44.14 6.333 11.04 50.00 38.96
7.872 18.15 60.00 41.85 7.872 5.83 50.00 4417
22.083 21.60 60.00 38.40 22.083 13.20 50.00 36.80
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N line:

40

dBuY - GF —_— AV

0.15 10 10.0 300
MHz
Frequency Quasi-peak Frequency Average
(MHz) Level Limit Margin (MHz2) Level Limit Margin
dB(uV) dB(uVv) dB dB(pV) dB(pV) dB
0.159 49.14 65.52 16.38 0.159 33.28 55.52 22.24
0.303 46.55 60.16 13.61 0.303 35.90 50.16 14.26
0.321 46.84 59.68 12.84 0.321 32.40 49.68 17.28
2.535 12.75 56.00 43.25 2.535 5.34 46.00 40.66
6.333 23.88 60.00 36.12 6.333 11.06 50.00 38.94
21.9255 20.84 60.00 39.16 21.9255 12.76 50.00 37.24
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10 Frequency Stability

Test result:

10.1 Limit

Pass
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The frequency stability shall be sufficient to ensure that an emission is maintained within the band of

operation under all conditions of normal operation as specified in the user’s manual.

10.2 Test Result:

Frequency Error - Temperature Variation

Configuration Al

L-MIMO-SC

Maximum Output Power 20.5dBm per port:

Frequency Stability (Hz)

SuppDIyé\(/\c/);tage Tem[?:ecr‘)a\ture Channel Position B Channel Position M Channel Position H
(5180MHz) (5220MHz) (5240MHz)
-30 -30.12 -26.31 -29.28
-20 -27.97 -24.73 -30.07
-10 -25.68 -17.72 -19.52
0 -20.41 5.27 4.86
-48.0 10 5.60 -18.79 -19.35
20 -17.57 -28.16 -27.64
30 -28.65 -31.16 -31.55
40 -29.78 -26.31 -29.28
50 -30.12 -24.73 -30.07
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Configuration A2
L-MIMO-SC

Maximum Output Power 20.5dBm per port:

Supply Voltage | Temperature — Frequency Stal-:)illity (Hz) —
DC (V) °C) Channel Position B Channel Position M Channel Position H
(5745MHz) (5785MHz) (5825MHz)
-30 -32.95 -30.62 -31.21
-20 -30.48 -34.12 -33.98
-10 -25.88 -28.99 -27.36
0 -21.80 -22.84 -20.18
-48.0 10 7.20 3.80 9.15
20 -17.75 -20.84 -14.82
30 -33.01 -30.35 -30.64
40 -30.02 -30.62 -31.21
50 -32.95 -34.12 -33.98
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Frequency Error - Voltage Variation

Configuration Al

L-MIMO-SC

Maximum Output Power 20.5dBm per port:

Test report no. 171100617SHA-001
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Supply Voltage | Temperature Frequency Stability (Hz)
ppD\(/: V) & onc) Channel Position B Channel Position M Channel Position H
(5180MHz) (5220MHz) (5240MHz)
-40.8 5.90 3.88 4.59
-48.0 20 5.60 5.27 4.86
-55.2 4.82 4.26 6.22

Configuration A2

L-MIMO-SC

Maximum Output Power 20.5dBm per port:

Supply Voltage | Temperature Frequency Stability (Hz)
ppD&(': V) & F()°C) Channel Position B Channel Position M Channel Position H
(5745MHz) (5785MHz) (5825MHz)
-40.8 4.39 7.22 5.19
-48.0 20 7.08 5.05 451
-55.2 7.88 413 5.29
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Frequency Error - Temperature Variation

Configuration B1
L-MIMO-SC

Maximum Output Power 25dBm per port:

Supply Voltage | Temperature — Frequency Stal-:)illity (Hz) —
DC (V) °C) Channel Position B Channel Position M Channel Position H

(5180MHz) (5220MHz) (5240MHz)

-30 -27.30 -28.72 -32.10

-20 -28.91 -26.79 -28.23

-10 -17.04 -18.30 -17.84

0 7.08 5.05 4.51

-48.0 10 -18.55 -18.21 -16.73

20 -29.54 -29.04 -28.56

30 -29.97 -30.48 -30.54

40 -27.30 -28.72 -32.10

50 -28.91 -26.79 -28.23
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Configuration B2
L-MIMO-SC

Maximum Output Power 25dBm per port:

Supply Voltage | Temperature — Frequency StaF)i.Iity (Hz) —
DC (V) °C) Channel Position B Channel Position M Channel Position H
(5745MHz) (5785MHz) (5825MHz)
-30 -31.21 -28.53 -31.07
-20 -33.98 -32.68 -33.21
-10 -27.36 -29.44 -30.10
0 -20.18 -20.57 -18.36
-48.0 10 9.15 8.77 8.26
20 -14.82 -16.52 -17.09
30 -30.64 -32.33 -32.60
40 -31.21 -28.53 -31.07
50 -33.98 -32.68 -33.21
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Frequency Error - Voltage Variation

Configuration B1

L-MIMO-SC

Maximum Output Power 25dBm per port:
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Supply Voltage | Temperature Frequency Stability (Hz)
ppD\(/: V) & onc) Channel Position B Channel Position M Channel Position H
(5180MHz) (5220MHz) (5240MHz)
-40.8 5.04 5.22 4.38
-48.0 20 7.20 3.79 3.80
-55.2 3.89 5.29 4.55

Configuration B2

L-MIMO-SC

Maximum Output Power 25dBm per port:

Supply Voltage | Temperature Frequency Stability (Hz)
ppD&(': V) & F()°C) Channel Position B Channel Position M Channel Position H
(5745MHz) (5785MHz) (5825MHz)
-40.8 5.41 8.65 7.81
-48.0 20 9.15 8.77 8.26
-55.2 5.76 493 6.20
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