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Ref Offset 8.96 dB.
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Res BW 8 MHz #VBW 8.0 MHz Sweep 10.13 ms (8000 pts)

MG STATUS

11N4OMIMO_Ant2_2422

BN Keysight Spectrum Analyzer - Smept SA
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Center Freq 2.422000000 GHz Trig Delay-200.0 ys  Avg Type: RMS
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IFGal

Ref Offset 9.65 dB
Ref 30.00 dBm
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11N4OMIMO_Ant1_2437

BN Keysight Spectrum Analyzer - Smept SA

o <L NSEINT r

Center Freq 2.437000000 GHz Trig Delay-200.0 ys ~ &Avg Type: RMS
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BN Keysight Spectrum Analyzer - Smept SA
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oo

.Cen(er Freq 2.437000000 GHz #Avg Type: RMS
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|
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#VBW 8.0 MHz Sweep 10.13 ms (8000 pts)

UM

STATUS
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oo
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3.4 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the

requirements of the following standard:

FCC Part 15, Subpart C (15.247)
KDB 558074 D01 DTS Meas Guidance v05r02
ANSI C63.10:2013

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results
41 AC Power Conducted Emission

4.1.1 Limits
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.1.2 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.

4.1.3 Deviation from Test Standard

No deviation.
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[ VERITAS |
4.1.4 Test Setup
/ Vertical Ground
Reference Plane / Test Receiver
e fi—— |—,
O O O O
40cm EUT . fdo oo
80cm
|LISN h
il Ll ~ B 1l
N T

\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.1.5 EUT Operating Conditions

Same as 4.1.6.
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4.1.6 Test Results

Phase

Line (L)

Quasi-Peak (QP) /

Detector Function Average (AV)

Power supply

AC 120V, 60Hz

dBuV Test Standard: FCC Part 15 Class B
100 PK Trace [~
90— QP Limit |~
a0— AV Limit
To-{—2
P L W -
N AW
40— atra W U{L .r.|‘i AT Lo e
MAA Ty
N “'N’v
20—
10—
¥ - MK Value
0= i | : I
015 1.00 10.00 30.00
MHz V7.3
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuV dBu¥ dB
No.  MHz &8 QP AV QP AV QP AV QP AV
1 015000 987 4821 28608 5808 3795 6600 5600 -792 -18.05
#2 016955 088 4737 2790 5725 3778 6498 5498 773 1720
3 022038 986 3774 1930 4760 2916 6280 5280 -1521 -2365
4 475360 1005 3382 2652 4387 3657 5600 4600 -1213 943
5 583667 1013 3300 2285 4322 3298 6000 5000 -1678 -17.02
6 722883 1022 3380 2344 4402 3366 6000 5000 -1598 -16.34
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Phase

Neutral (N)

Detector Function

Quasi-Peak (QP) /
Average (AV)

Power supply

AC 120V, 60Hz

dBuV Test Standard: FCC Part 15 Class B
o8- PK Trace [~
a0 QP Limit |~
a0— AV Limit [
e
70— 3
o N e
40— '.,L‘-.-n'ﬂ i | pe w_.nliq'rhrM X“"I"\J\ﬁlvjﬁ_ ) Jﬁ\'hlwk v\].rnrwf{vu\
30—
20—
10—
; ¥ - MK Value

015 1.|C||] 1|]|.{IC| 3I]I.GC|
MHz Vi3
Frequency | Caorr. Reading Emission Limit Margins Notes
Factor dBuV dBuV dBu¥

No. MHz d8 QP AV QP AV QP AV QP AV

#1 015391 988 5013 2986 6001 3974 6579 5579 578 -16.05

2 01R955 986 4710 2824 5705 3810 6498 5498 793 -16.88

3 018128 985 4466 2508 5451 3493 6443 5443 092 -1950

4 247798 1000 3119 2383 4110 3383 56.00 46.00 -1481 -1217

5 500705 994 3306 2288 4300 3282 6000 5000 -17.00 1718

§  T26773 1021 3380 2333 4401 3354 6000 5000 -1599 -16.46

REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Phase

Line (L)

Detector Function

Quasi-Peak (QP) /

Average (AV)

Power supply

AC 240V, 50Hz

dBuV Test Standard: FCC Part 15 Class B
100 PK Trace [~
90- QP Limit |~
a0— AV Limit |
-
- —
b VM% d
50— = Al
W . AN AT N
40- * I o, AT U'V'.j\/” - -
e T
30- gt
20—
10—
¥ - MK Value
0= I T : T
0.15 1.00 10.00 30.00
MHz V731
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuV dBuV dB
No.  MHz B QP AV QP AV QP AV QP AV
+#1 015000 987 4833 2623 5820 3610 6600 5600 -7.80 -19.90
2 016955 988 4625 2526 5613 3514 6408 5408 B85 1084
3 021647 986 4075 2412 5061 3398 6295 5295 -1234 1897
4 461675 1003 3387 2349 4390 3352 5600 4600 -1210 -12.48
5 722863 1022 3791 2938 4813 3960 60.00 50.00 -11.87 -10.40
6 788160 1026 3832 2964 4858 3990 6000 50.00 -1142 -10.10
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /
Phase Neutral (N) Detector Function Average (AV)

Power supply

AC 240V, 50Hz

dBuV Test Standard: FCC Part 15 Class B
100—
PK Trace [~
90— QP Limit |~
80— AV Limit |
70—
-3 .
60— ——— A
50— S
L
A0— %{‘)\ ‘AM&!& leﬂl. i "ALNJA/J" * HL‘I'—\"‘.'*. 2
- T M"\”ﬂﬂlm.r‘-’n‘
20—
10-
¥ - MK Value
0_ 1
0.15 1.‘00 1u|.00 :l.ul.ao
MHz V731
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuV dBuV dB
No.o MHz dB Q AV QP AV QP AV QP AV

+

1 015000 988 4875 2850 5863 3838 6600 5600 -7.37 -17.62
2 020083 983 4327 2495 5310 3478 6358 5358 -1048 -18.80
3 023211 985 3971 2327 4956 3312 6237 5237 1281 1925
4 033377 990 3130 1863 4120 2853 5936 4936 1816 -20.83
5 460502 979 3357 2326 4336 3305 5600 4600 -1264 -12.95
6 743977 1022 3764 2856 4786 3878 60.00 5000 -1214 -11.22

REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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4.2 Minimum 6dB Bandwidth
4.2.1 Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz

4.2.2 Test Setup

EUT

SPECTRUM

4.2.3 Test Procedures

Attenuator | ANALYZER

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 8.2).

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW = 3
RBW, peak detector with maximum hold) is implemented by the instrumentation function.

4.2.4 Deviation of Test Standard

No deviation.
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4.2.5 Test Results

The test result refer to the report FVC-ESH-P20112379B-13.

Test Mode | Antenna c[:;l-;\:z]a DTS BW [MHZ] |  FL[MHZ] FH[MHZ] | LimitMHz] | Verdict
Antl 2412 8.160 2407.960 | 2416.120 >=05 | PASS
Ant2 2412 8.160 2407.920 | 2416.080 >=05 | PASS
Antl 2437 7.680 2432.960 | 2440.640 >=05 | PASS
e Ant2 2437 8.640 2432.920 | 2441.560 >=05 | PASS
Antl 2462 9.120 2457.960 | 2467.080 >=05 | PASS
Ant2 2462 9.160 2457.440 | 2466.600 >=05 | PASS
Antl 2412 16.480 2403720 | 2420.200 >=05 | PASS
Ant2 2412 16.400 2403.800 | 2420.200 >=05 | PASS
Antl 2437 16.400 2428.800 | 2445.200 >=05 | PASS
ne Ant2 2437 16.400 2428.800 | 2445.200 >=05 | PASS
Antl 2462 16.440 2453.800 | 2470.240 >=05 | PASS
Ant2 2462 16.440 2453.800 | 2470.240 >=05 | PASS
Antl 2412 17.680 2403.160 | 2420.840 >=05 | PASS
Ant2 2412 17.680 2403.160 | 2420.840 >=05 | PASS
nsomivo | AT 2437 17.280 2428160 | 2445.440 >=05 | PASS
Ant2 2437 17.640 2428200 | 2445.840 >=05 | PASS
Antl 2462 17.680 2453200 | 2470.880 >=05 | PASS
Ant2 2462 17.600 2453240 | 2470.840 >=05 | PASS
Antl 2422 36.080 2404.160 | 2440.240 >=05 | PASS
Ant2 2422 35.440 2404.800 | 2440.240 >=05 | PASS
naomio AT 2437 35.280 2419.400 | 2454.680 >=05 | PASS
Ant2 2437 35.520 2419160 | 2454.680 >=05 | PASS
Antl 2452 35.920 2433760 | 2469.680 >=05 | PASS
Ant2 2452 36.480 2433760 | 2470.240 >=05 | PASS
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11B_Antl_2412

BN Keysight Spectrum Analyzer - Smept SA
RL

Center Freq 2.412000000 GHz #Avg Type: RMS
‘Phc:Tast —r- Trig: Free Run AvglHold: 100/100
IFGain:Los #Atten: 30 dB

Ref Offset 8.96 dB.
Ref 20.00 dBm

Center 2.41200 GHz Span 40.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

\

STATUS

11B_Ant2_2412

BN Keysight Spectrum Analyzer - Smept SA

o <L A 07:45:10 PMJa

Center Freq 2.412000000 GHz #Avg Type: RMS TRA
‘Phc:Tast —r- Trig: Free Run AvglHold: 100/100

IFGain:Los #Atten: 30 dB

Ref Offset 9.65 dB
Ref 20.00 dBm

Center 2.41200 GHz Span 40.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

MG STATUS

11B_Antl_2437

BN Keysight Spectrum Analyzer - Smept SA
RL

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

.Cen(er Freq 2.437000000 GHz #Avg Type: RMS
P

Ref Offset8.85 dB
Ref 20.00 dBm

e

Center 2.43700 GHz Span 40.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

MG STATUS
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11B_Ant2_2437

BN Keysight Spectrum Analyzer - Smept SA
RL

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

.Cen(er Freq 2.437000000 GHz #Avg Type: RMS
P

Ref Offset 9.54 dB
Ref 20.00 dBm

Span 40.00 MHz|
#VBW 300 kHz Sweep 1.533 ms (1001 pts)

X

243292 GHz

436 48 GHz

7. E— Y71 i
I
E———

MG STATUS

11B_Antl_2462

BN Keysight Spectrum Analyzer - Smept SA
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.Cen(er Freq 2.462000000 GHz #Avg Type: RMS
'PNO: Fast Trig: Free Run AvglHold: 100/100

IFGal ¥ w #Atten: 30 dB

Ref Offset8.85 dB
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#VBW 300 kHz Sweep 1.533 ms (1001 pts)

FUNCTIO!
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463 04 GHz 6.458 dBm

MHz{A]  1528dB] |

I

L _____|

STATUS

11B_Ant2_2462

BN Keysight Spectrum Analyzer - Smept SA
RL

07:58:34 PMJa
TR

Center Freq 2.462000000 GHz #Avg Type: RMS
‘Phc:Tast —r- Trig: Free Run AvglHold: 100/100
IFGa #Atten: 30 dB

Ref Offset 9.54 dB
Ref 20.00 dBm

Center 2.46200 GHz Span 40.00 MHz|
#VBW 300 kHz Sweep 1.533 ms (1001 pts)

MG STATUS
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BN Keysight Spectrum Analyzer - Smept SA
RL

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

.Cen(er Freq 2.412000000 GHz #Avg Type: RMS
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Ref Offset 8.96 dB.
Ref 20.00 dBm
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MG STATUS
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BN Keysight Spectrum Analyzer - Smept SA
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#Atten: 30 dB

Ref Offset 9.65 dB
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#VBW 300 kHz Sweep 1.533 ms (1001 pts)

MG STATUS

11G_Antl_2437

BN Keysight Spectrum Analyzer - Smept SA

oo r

Center Freq 2.437000000 GHz #Avg Type: RMS
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IFGa #Atten: 30 dB

Ref Offset8.85 dB
Ref 20.00 dBm

Span 40.00 MHz|
#VBW 300 kHz Sweep 1.533 ms (1001 pts)

MG STATUS
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BN Keysight Spectrum Analyzer - Smept SA
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X
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BN Keysight Spectrum Analyzer - Smept SA
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X
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MG STATUS
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‘Phc:Tast —r- Trig: Free Run AvglHold: 100/100
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Ref Offset 9.54 dB
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#VBW 300 kHz Sweep 1.533 ms (1001 pts)

MG STATUS
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BN Keysight Spectrum Analyzer - Smept SA
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X
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#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)

X
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11N40MIMO_Ant2_2437

BN Keysight Spectrum Analyzer - Smept SA
RL

.Cen(er Freq 2.437000000 GHz
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Ref Offset 9.54 dB
Ref 20.00 dBm

5
e st

Center 2.43700 GHz
#Res BW 100 kHz

#Avg Type: RMS.
Trig: Free Run Avg|Hold: 100/100

==
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X
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STATUS
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BN Keysight Spectrum Analyzer - Smept SA
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Ref Offset8.85 dB
Ref 20.00 dBm
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Il-\.'ll,r*,luf © At

Center 2.45200 GHz
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4.3 Conducted Output Power
4.3.1 Limit

For systems using digital modulation in the 2400 - 2483.5 MHz bands: 1 Watt (30 dBm)

4.3.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.3.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 9.2.2.4).

a) Measure the duty cycle, x, of the transmitter output signal as described in Section 6.0.
b) Set span to at least 1.5 OBW.

c) Set RBW =1 % to 5 % of the OBW, not to exceed 1 MHz.

d) Set VBW = 3 RBW.

e) Number of points in sweep = 2 span/ RBW. (This gives bin-to-bin spacing < RBW/2, so that
narrowband signals are not lost between frequency bins.)

f) Sweep time = auto.
g) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector mode.
h) Do not use sweep triggering. Allow the sweep to “free run”.

i) Trace average at least 100 traces in power averaging (i.e., RMS) mode; however, the number of traces to
be averaged shall be increased above 100 as needed such that the average accurately represents the true
average over the on and off periods of the transmitter.

j) Compute power by integrating the spectrum across the OBW of the signal using the instrument’s band
power measurement function with band limits set equal to the OBW band edges. If the instrument does not
have a band power function, sum the spectrum levels (in power units) at intervals equal to the RBW extending
across the entire OBW of the spectrum.

k) Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the average power
during the actual transmission times (because the measurement represents an average over both the on- and
off-times of the transmission). For example, add 10 log (1/0.25) = 6 dB if the duty cycle is 25 %.

4.3.4 Deviation of Test Standard

No deviation.
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