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REPORT NO: 11785223-E4V3 DATE: AUGUST 2, 2017
FCC ID: PY7-65365K

9.3. 11g 2TX CDD MIMO MODE IN THE 2.4GHz BAND
9.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
6 dB BW | 6 dB BW | Minimum
Channel | Frequency | Chain 0 | Chain 1 Limit
(MHz) (MHz) (MHz)
CH1 2412 16.60 16.48 0.5
CH2 2417 16.36 16.32 0.5
CH6 2437 15.80 16.44 0.5
CH11 2462 15.68 16.44 0.5
CH12 2467 16.44 16.48 0.5
CH13 2472 16.48 16.48 0.5
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DATE: AUGUST 2, 2017

LIMITS

None; for reporting purposes only.

9.3.2. 99% BANDWIDTH

RESULTS

Channel Frequency 99% Bandwidth 99% Bandwidth
(MHz) Chain 0 (MHz) Chain 1 (MHz)

CH1 2412 16.54 16.42

CH2 2417 16.58 16.54

CH®6 2437 16.56 16.55

CH11 2462 16.43 16.66

CH12 2467 16.55 16.53

CH13 2472 16.62 16.48
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inlghtSpQﬂmm i el

enter Freq 2 41?000000 GHz

#FGain:Low

I Center F 2‘41 7000000 GHz
Trig: Free Run

#Atten: 30 dB

Avg|Hold: 100/100

03:03:13 AMJun 28, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.417 GHz

#Res BW 330 kHz #VBW 1 MHz

Occupied Bandwidth Total Power

16.584 MHz
54.612 kHz
20.63 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

2.4GHz OBW CH2 (Chain 1)

Span 40 MHz
Sweep 1.133 ms

13.9 dBm

99.

00 %

-26.00 dB

|

Frequency

Center Freq|
2.417000000 GHz

CF Step
4.000000 MHz

Auto Man

FreqOffset
0 Hz!

xqsugmqpmum lmlyzer APV69(061517),43573 EY, Temp A

enter Freq 2 41?000000 GHz

#FGain:| Low

Trig: Free Run
#Atten: 30 dB

| Center Fr:q 24170WDUO GHz

Avg|Hold: 1001100

02:13:22 AMJun 30, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.417 GHz

#Res BW 330 kHz #VBW 1 MHz

Span 40 MHz
Sweep 1.133 ms

Occupied Bandwidth Total Power

16.543 MHz
48.799 kHz
20.23 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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REPORT NO: 11785223-E4V3
FCC ID: PY7-65365K

DATE: AUGUST 2, 2017

2.4GHz OBW CH6 (Chain 0)

[ Keysight Spectrum Analyzer - APv6 9(061517).435735 EY,

L RF 5 DC
enter Freq 2.437000000 GHz
NFE

#IFGain:Low

—»~ Trig: Free Run
#Atten: 30 dB

| Center Freq: 2.437000000 GHz )
Avg|Hold: 100/100

|

AUTO 11:52:52 PM Jun 29, 2017
Frequency

Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center Freq|
2.437000000 GHz

Center 2.437 GHz
#Res BW 330 kHz

Occupied Bandwidth
16.555 MHz

-58.848 kHz
20.81 MHz

Transmit Freq Error

x dB Bandwidth x dB

2.4GHz OBW CH6 (Chain 1)

#VBW 1 MHz

Total Power

% of OBW Power

Span 40 MHz

Sweep 1.133 ms CF Step

4.000000 MHz

Auto Man

14.3 dBm

FreqOffset

99.00 % OHz

-26.00 dB

[ Keysight Spectrum Analyzer - APV S(061517).43573 Y, Temp A
T = = .

enter Freq 2.437000000 GHz
| NFE

#IFGain:Low

== Trig: Free Run
#Atten: 30 dB

Center Freq: 2437000000 GHz

oo sl

[02:16:34 AMJun 30, 2017

Radio Std: None Frequency
AvglHeld: 100/100

Radio Device: BTS

Ref Offset 10.6 dB
Ref 20.00 dBm

10 dBidiv
Log

Center Freq
2.437000000 GHz

Center 2.437 GHz
#Res BW 330 kHz

#VBW 1 MHz

Span 40 MHz

Sweep 1.133ms CF Step

4.000000 MHz

Occupied Bandwidth
16.551 MHz
-20.072 kHz
20.08 MHz

Transmit Freq Error

x dB Bandwidth x dB

Total Power

% of OBW Power

Auto Man

12.4 dBm

Freq Offset

99.00 % OHz

-26.00 dB

IIb STATUS
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REPORT NO: 11785223-E4V3
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2.4GHz OBW CH11 (Chain 0)

inlghtSpQﬂmm i el

enter Freq 2 452000000 GHz

#FGain:Low

I Center F 2‘452000000 GHz
Trig: Free Run

#Atten: 30 dB

Avg|Hold: 100/100

03:07:53 AMJun 28, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.462 GHz

#Res BW 330 kHz #VBW 1 MHz

Occupied Bandwidth Total Power

16.428 MHz
4.705 kHz
19.96 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

2.4GHz OBW CH11 (Chain 1)

Span 40 MHz
Sweep 1.133 ms

13.9 dBm

99.

00 %

-26.00 dB

|

Frequency

Center Freq|
2.462000000 GHz

CF Step
4.000000 MHz

Auto Man

FreqOffset
0 Hz!

xqsugmqpmum lmlyzer APV69(061517),43573 EY, Temp A

enter Freq 2 462000000 GHz

#FGain:| Low

Trig: Free Run
#Atten: 30 dB

| Center Fr:q 24620WDUO GHz

Avg|Hold: 1001100

02:19:01 AMJun 30, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.462 GHz

#Res BW 330 kHz #VBW 1 MHz

Span 40 MHz
Sweep 1.133 ms

Occupied Bandwidth Total Power

16.656 MHz
-54.128 kHz
20.23 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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REPORT NO: 11785223-E4V3
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2.4GHz OBW CH12 (Chain 0)

[ Keysight Spectrum Analyzer - APv6 9(061517) 43573 EY,

L RF 5 DC
enter Freq 2.467000000 GHz
NFE

#IFGain:Low

| Center Freq: 2.467000000 GHz
—»~ Trig: Free Run
#Atten: 30 dB

Avg|Hold: 10

0100

03:10:52 AMJun 28, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.467 GHz

#Res BW 330 kHz #VBW 1 MHz

Occupied Bandwidth Total Power

16.548 MHz
17.055 kHz
19.77 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

2.4GHz OBW CH12 (Chain 1)

8.25

99.

Span 40 MHz
Sweep 1.133 ms

dBm

00 %

-26.00 dB

|

Frequency

Center Freq|
2.467000000 GHz

CF Step
4.000000 MHz

Auto Man

FreqOffset
0 Hz!

[ Keysight Spectrum Analyzer - APV 9(061517) 43573 EY, Temp A

L RF iC
enter Freq 2.467000000 GHz
NFE

FFGain:Low

—»—~ Trig: Free Run
#Atten: 30 dB

| Center Freq: 2.467000000 GHz

Avg|Hold: 1001100

02:21:34 AMJun 30, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.467 GHz

#Res BW 330 kHz #VBW 1 MHz

Span 40 MHz
Sweep 1.133 ms

Occupied Bandwidth Total Power

16.529 MHz
28.941 kHz
19.65 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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2.4GHz OBW CH13 (Chain 0)

inlghtSpQﬂmm i el

enter Freq 2 472000000 GHz

#FGain:Low

I Center F 2‘472000000 GHz
Trig: Free Run

#Atten: 30 dB

Avg|Hold: 100/100

03:18:50 AMJun 28, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.472 GHz

#Res BW 330 kHz #VBW 1 MHz

Occupied Bandwidth Total Power

16.622 MHz
-38.049 kHz
20.23 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

2.4GHz OBW CH13 (Chain 1)

Span 40 MHz
Sweep 1.133 ms

1.84 dBm

99.

00 %

-26.00 dB

|

Frequency

Center Freq|
2.472000000 GHz

CF Step
4.000000 MHz

Auto Man

FreqOffset
0 Hz!

xqsugmqpmum lmlyzer APV69(061517),43573 EY, Temp A

enter Freq 2 4?2000000 GHz

#FGain:| Low

Trig: Free Run
#Atten: 30 dB

| Center Fr:q 24?20WDUO GHz

Avg|Hold: 1001100

02:24:27 AMJun 30, 2017
Radio Std: None

Radio Device: BTS

Ref Offset 10.6 dB

10 dBidiv Ref 20.00 dBm

Log

Center 2.472 GHz

#Res BW 330 kHz #VBW 1 MHz

Span 40 MHz
Sweep 1.133 ms

Occupied Bandwidth Total Power

16.482 MHz
78.553 kHz
20.34 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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REPORT NO: 11785223-E4V3 DATE: AUGUST 2, 2017
FCC ID: PY7-65365K

9.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

For systems using digital modulation in the 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

KDB 558074 D01 vO04Section 9.2.3.2

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
-2.80 -7.00 -4.41
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REPORT NO: 11785223-E4V3
FCC ID: PY7-65365K

DATE: AUGUST 2, 2017

RESULTS
ID: 29435 Date: (06/26/2017
Limits
Channel | Frequency |Directional FCC IC IC Max
Gain Power Power EIRP Power
Limit Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm) (dBm)
CH1 2412 -4.41 30.00 30 36 30.00
CH2 2417 -4.41 30.00 30 36 30.00
CH3 2422 -4.41 30.00 30 36 30.00
CH6 2437 -4.41 30.00 30 36 30.00
CH10 2457 -4.41 30.00 30 36 30.00
CH11 2462 -4.41 30.00 30 36 30.00
CH12 2467 -4.41 30.00 30 36 30.00
CH13 2472 -4.41 30.00 30 36 30.00
Results
Channel |Frequency| Chain 0 Chain 1 Total Power Margin
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
CH1 2412 8.07 7.15 10.64 30.00 -19.36
CH2 2417 14.21 13.12 16.71 30.00 -13.29
CH3 2422 14.25 12.98 16.67 30.00 -13.33
CH6 2437 14.41 12.88 16.72 30.00 -13.28
CH10 2457 13.98 12.77 16.43 30.00 -13.57
CH11 2462 13.4 12.37 15.93 30.00 -14.07
CH12 2467 8.31 7.42 10.90 30.00 -19.10
CH13 2472 2.15 0.78 4.53 30.00 -25.47

Note: the power readings above were measured with gated method, and the measurement was

taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 11785223-E4V3 DATE: AUGUST 2, 2017
FCC ID: PY7-65365K

9.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

[ Duty Cycle CF (dB)] 0.26 [Included in Calculations of Corr'd PSD

PSD Results

Channel | Frequency Chain 0 Chain 1 Total Limit Margin

Meas Meas Corr'd
(MHz) (dBm/3kHz) | (dBm/3kHz) PSD
(dBm/3kHz)
(dBm/3kHz) (dB)

CH1 2412 -17.05 -18.37 -14.39 8.0 -22.4
CH2 2412 -10.43 -12.41 -8.04 8.0 -16.0
CH6 2437 -8.82 -12.17 -6.91 8.0 -14.9
CH11 2462 -9.99 -11.88 -7.56 8.0 -15.6
CH12 2467 -16.11 -17.50 -13.48 8.0 -21.5
CH13 2472 -22.30 -24.42 -19.96 8.0 -28.0
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REPORT NO: 11785223-E4V3
FCC ID: PY7-65365K

DATE: AUGUST 2, 2017

2.4GHz CPSD CH1 (Chain 0)

Kgy‘ ight Spmrum Mllyw AMSNS!S!TMSD’S EY,

enler Freq 2 412000000 GHz

NFE PNO: Wide —»— Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 106 dB
Ref 30.00 dBm

ALIGN AUT [02:58:39 AM Jun 28, 2017

#Avg Type: RMS TRACE 56
TvPE|
DET|

T o e

Frequency

Auto Tune

10 dB/div
Log

Center 241200 GHz
#Res BW 30 kHz

MSG

#/BW 91 kHz

2.4GHz CPSD CH1 (Chain l)

Span 25.00 MHz
Sweep 11.57 ms (1654 pts)

IIb STATUS

Center Freq
2.412000000 GHz

StartFreq
2.399500000 GHz

Stop Freq
2.424500000 GHz,

CF Step
2500000 MHz|

Auto Man

Freq Offset
0 Hz

Scale Type

Lin

[ Kmlghtsmrum Anulym Nsmslmms EY, Temp A

10 dBidiv
Log

eritsr Fre 2 412000000 GHz

NFE PNO: Wide —»— 1rig: Free Run

IFGain:Low #Atten: 30 dB

Ref Offset 106 dB
Ref 20.00 dBm

| ALIGN AUTO [02:10:52 AMJun 30, 2017
#Avg Type: RMS TRACE
TYPEL S e
DET

= \I

Frequency

Auto Tune

Center 2.41200 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 25.00 MHz
Sweep 11.60 ms (1642 pts)

Iﬂg STATUS|
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REPORT NO: 11785223-E4V3 DATE: AUGUST 2, 2017
FCC ID: PY7-65365K

2.4GHz CPSD CH2 (Chain O)
xqs.gmsmwmmmq AP IVEISITBSTIEY, - - [ |

SENSE:IN ALIGN AUTO 03:04:09 AM Jun 28, 2017
enter Freq 2 41?000000 GHz | #Avg Type: RMS TRACE |-—_ 556 Frequency
NEE PNO: Wide —»— Trig: Free Run TYFE] WA

IFGain:Low #Atten: 40 dB oET

Auto Tune

Ref Offset 10.6 dB

1L ode/div - Ref 30.00 dBm
og

Center Freq|
2.417000000 GHz

StartFreq||
2.404500000 GHz

Stop Freq|]
2.429600000 GHz,

CF Step
2500000 MHz
Auto Man

FreqOffset
0 Hz!

Scale Type

Center 2.41700 GHz Span 25.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.60 ms (1658 pts)

MsG fgstatus

2.4GHz CPSD CH2 (Chain 1)
xqsugqutmmnmmu APVE 9(061517),43573 EY, Temp A - R = \I

02:13:49 &M Jun 30, 2017

ST Freq241?000000 GHz o #Avg Type: RMS e 55|  Freauency
NFE i

TveE]
DET|

PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 30 dB
Auto Tune
Ref Offset 10.6 dB

LO (I:B div  Ref 20.00 dBm

Center Freq|]
2.417000000 GHz,

StartFreq||
2.404500000 GHz

StopFreq||
2429500000 GHz,

CF Step
2500000 MHz
Auto Man

Freq Offset
0Hz

Scale Type

Center 2.41700 GHz Span 25.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.57 ms (1654 pts)

se Ly status
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REPORT NO: 11785223-E4V3 DATE: AUGUST 2, 2017
FCC ID: PY7-65365K

2.4GHz CPSD CH6 (Chain Q)
xqs.gmsmwmmmq AP IUEISITAISTISEY, - - [ |

SENSE:IN ALIGN AUTO 11:53:13 PMJun 29, 2017
enter Freq 2 43?000000 GHz #Avg Type: RMS TRACE |-—_ 556 Frequency
NFE PNO: Wide —»— Trig: Free Run TVPE| Y
IFGain:Low #Atten: 30 dB DET|

Auto Tune

Ref Offset 10.6 dB

1L ode/div - Ref 20.00 dBm
og

Center Freq|
2.437000000 GHz

StartFreq||
2.424500000 GHz

Stop Freq|]
2.449600000 GHz,

CF Step
2500000 MHz
Yo | |Auto Man

FreqOffset
0 Hz!

Scale Type

Center 2.43700 GHz Span 25.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.59 ms (1656 pts)

MsG fgstatus

2.4GHz CPSD CH6 (Chain 1)
xqsugqutmmnmmu APVE 9(061517),43573 EY, Temp A - - = \I

02:16:53 AMJun 30, 2017

ST Freq243?000000 GHz T #Avg Type: RMS el 55|  Freauency
NFE i

TveE]
DET|

PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 30 dB
Auto Tune
Ref Offset 10.6 dB

LO (I:B div  Ref 20.00 dBm

Center Freq|]
2.437000000 GHz,

StartFreq||
2.424500000 GHz

StopFreq||
2449500000 GHz,

CF Step
2500000 MHz
Auto Man

Freq Offset
0Hz

Scale Type

Center 2.43700 GHz Span 25.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.58 ms (1655 pts)

se Ly status
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2.4GHz CPSD CH11 (Chain 0)
xm.gmspmmmmmq AP IVEISITBSTIEY, - - [

SENSE:INT ALIGN AUTO 03:08:43 AM Jun 28, 2017
enter Freq 7 452000000 GHz #Avg Type: RMS Tace[T3 s ¢|  Frequeney
NEE PNO: Wide —»— Trig: Free Run TYFE] WA

IFGain:Low #Atten: 40 dB DET]

Auto Tune

Ref Offset 10.6 dB

1L ode/div - Ref 30.00 dBm
og

Center Freq|
2.462000000 GHz

StartFreq||
2.449500000 GHz

Stop Freq|]
2.474500000 GHz,

CF Step
2500000 MHz
Auto Man

FreqOffset
0 Hz!

Scale Type

Center 2.46200 GHz Span 25.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.60 ms (1643 pts)

MsG fgstatus

2.4GHz CPSD CH11 (Chain 1)
xqsugqutmmnmmu APVE 9(061517),43573 EY, Temp A - - = \I

02:19:21 AMJun 30, 2017

ST Freq2462000000 GHz T #Avg Type: RMS el osg|  Freauency
NFE i

TveE]
DET|

PNO: Wide —+— 17ig: Free Run
IFGain:Low #Atten: 30 dB
Auto Tune
Ref Offset 10.6 dB

10 d2/div. -~ Ref 20.00 dBm
Log

Center Freq|]
2.462000000 GHz,

StartFreq||
2.449500000 GHz

StopFreq||
2.474500000 GHz,

CF Step
2500000 MHz
Auto Man

Freq Offset
0Hz

Scale Type

Center 2.46200 GHz Span 25.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.66 ms (1666 pts)

se Ly status
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2.4GHz CPSD CH12 (Chaln 0)

inlghtSpQﬂmm i el

enter Freq 2 457000000 GHz
NFE

10 dB/div
Log

Ref Offset 10.6 dB
Ref 30.00 dBm

PNO: Wide —»— Trig: Free Run

IFGain:Low #Atten: 40 dB

|

ALIGN AUTO 03:11:11 AMJun 28, 2017
#Avg Type: RMS TRACE 6
TYPE|A wininans

Frequency

DET|

Auto Tune

Center Freq|
2.467000000 GHz

StartFreq||
2.454500000 GHz

Stop Freq|]
2.479600000 GHz,

Auto Man

CF Step
2500000 MHz

FreqOffset
0 Hz!

Center 2.46700 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

2.4GHz CPSD CH12 (Chain l)

Span 25.00 MHz

Scale Type

Lin

Sweep 11.58 ms (1655 pts)

fgstatus

xqsugmqpmum lmlyzer APV69(061517),43573 EY, Temp A

enter Freq 2 46?000000 GHz
NFE

Lo og

Ref Offset 106 dB
10 d2/div. -~ Ref 20.00 dBm

PNO: Wide —— 17ig: FreeRun

IFGain:Low #Atten: 30 dB

[ |

ALIGN Al 02:21 53..MJuan 2017
#Avg Type: RMS TRAC 56

el W

Frequency

DET|

Auto Tune

Center Freq|]
2.467000000 GHz,

StartFreq||
2.454500000 GHz

StopFreq||
2.479500000 GHz,

Auto Man

CF Step
2500000 MHz

Freq Offset
0Hz

Center 2.46700 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 25.00 MHz

Scale Type
Lin|

Sweep 11.67 ms (1653 pts)

[gstatus
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