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6.5 Conducted Emissions at the Band Edge
§15.247(d)

Test Overview and Limit

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the
EUT while the EUT is operating at its maximum duty cycle (>98%), at maximum power, and at the appropriate
frequencies. All data rates were investigated to determine the worst case configuration. For the following out of
band conducted spurious emissions plots at the band edge, the EUT was set at a data rate of 1Mbps for “b”
mode, 6 Mbps for “g” mode, 6 Mbps for “a” mode, 6.5/7.2Mbps for 20MHz BW “n” mode, 13.5/15Mbps for
40MHz “n”, and 29.3/32.5Mbps for 80MHz “ac” mode as these settings produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 30dB below the fundamental
emission level, as determined from the in-band power measurement of the DTS channel performed in
a 100kHz bandwidth per the PSD procedure (Section 9.1).

Test Procedure Used

KDB 558074 v03r01 — Section 11.3
Test Settings
1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
2. Span was set large enough so as to capture all out of band emissions near the band edge
3. RBW = 100kHz
4. VBW = 1MHz
5. Detector = Peak
6. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Agilent MxA

EUT Signal Analyzer

Coax Cable

Figure 6-5. Test Instrument & Measurement Setup
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Antenna-1 Conducted Emissions at the Band Edge
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Plot 6-74. Band Edge Plot (802.11b — Ch. 11)

FCC ID: A3LSMT700

z\ PCTEST

FCC Pt. 15.247 802.11a/b/g/n/ac MEASUREMENT REPORT
(CERTIFICATION)

B

Reviewed by:
Quality Manager

Test Report S/N:
0Y1404110750.A3L

Test Dates:
4/11 - 5/7/2014

EUT Type:
Portable Tablet

Page 66 of 122

© 2014 PCTEST Engineering Laboratory, Inc.

V5.0
01/13/2014



“\ PCTEST

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Plot 6-80. Band Edge Plot (802.11a — Ch. 165)

FCC ID: A3LSMT700

z\ PCTEST

Reviewed by:
Quality Manager

FCC Pt. 15.247 802.11a/b/g/n/ac MEASUREMENT REPORT
(CERTIFICATION)

B

Test Report S/N:
0Y1404110750.A3L

Test Dates:
4/11 - 5/7/2014

EUT Type:

Page 69 of 122
Portable Tablet

© 2014 PCTEST Engineering Laboratory, Inc.

V5.0
01/13/2014



“\ PCTEST

Agilent Spectrum Analyzer - Swept SA
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Antenna-2 Conducted Emissions at the Band Edge
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Agilent Spectrum Analyzer - Swept SA

10 dB/div
Log

50 @

Center 5.72500 GHz
#Res BW 100 kHz

CORREC

IFGain:Low

Ref 10.00 dBm

SEMSE:INT ALIGN AUTO

#Avg Type: RMS

06:21:03 PM Apr 25, 2014

PNO: Fast —»— 1rig:Free Run
Atten: 20 dB

Span 100.0 MHz
Sweep 9.333 ms (2001 pts)

MsG |1 Points changed; all traces cleared

#VBW 1.0 MHz

e

Auto Tune

Center Freq
5.725000000 GHz

StartFreq
5.675000000 GHz

Stop Freq
5.775000000 GHz
B |

CF Step
10.000000 MHz
Auto Man

Freq Offset
O Hz

Agilent Spectrum Analyzer - Swept SA

10 dB/div
Log

Plot 6-97. Band Edge Plot (40MHz BW 802.11n (5.8GHz) —

50 @

Center 5.85000 GHz
#Res BW 100 kHz

CORREC

Center Freq 5.850000000 GHz

IFGain:Low

Ref 10.00 dBm

Ch. 151)

SEMSE:INT ALIGN AUTO

#Avg Type: RMS

06:22:24 PM Apr 25, 2014

PNO: Fast —»— 1rig:Free Run
Atten: 20 dB

Span 100.0 MHz
Sweep 9.333 ms (2001 pts)

MsG |1 Points changed; all traces cleared

#VBW 1.0 MHz

==

Auto Tune

Center Freq
5.850000000 GHz

StartFreq
5.800000000 GHz

Stop Freq
5.900000000 GHz
B |

CF Step
10.000000 MHz
Auto Man

Freq Offset
O Hz

Plot 6-98. Band Edge Plot (40MHz BW 802.11n (5.8GHz) —

Ch. 159)
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Agilent Spectrum Analyzer - Swept SA

SRt e CORREC SEMSE:INT ALIGN AUTO

#Avg Type: RMS

06:27:21 PMApr 25, 2014

Trig: Free Run
Atten; 20 dB

e

Auto Tune

Center Freq
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StartFreq
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Stop Freq
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B |

CF Step
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Freq Offset
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PNO: Fast —»—
IFGain:Low

10 gB!dw Ref 10.00 dBm

Center $.7250 GHz
#Res BW 100 kHz

MsG |1 Points changed; all traces cleared

Plot 6-99. Band Edge Plot (80MHz BW 802.11ac (5.8GHz) — Ch. 155)
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Auto Tune
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#VBW 1.0 MHz Sweep 25.67 ms (5501 pts)

Agilent Spectrum Analyzer - Swept SA
| [S09  DC
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| |08:27:37 PM Apr 25, 2014
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IFGain:Low Atten: 20 dB

AMEKr1 -91.25 MHz

0l gBde Ref 10.00 dBm 39.50 dB
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5.850000000 GHz

- StartFreq
5.712500000 GHz
- |
Stop Freq
5.987500000 GHz

CF Step
27.500000 MHz
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Man

T e i | |
T e —
- - OHZ

Center 5.8500 GHz Span 275.0 MHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 25.67 ms (5501 pts)

sG | 1) Points changed; all traces cleared

Plot 6-100. Band Edge Plot (80MHz BW 802.11ac (5.8GHz) —

Ch. 155)
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6.6 Conducted Spurious Emissions
§15.247(d)

Test Overview and Limit

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the
EUT while the EUT is operating at its maximum duty cycle (>98%), at maximum power, and at the appropriate
frequencies. All data rates were investigated to determine the worst case configuration. For the following out of
band conducted spurious emissions plots, the EUT was investigated in all available data rates for “b”, “g”, “a”,
“n”, and “ac” modes. The worst case spurious emissions for the 2.4GHz band were found while transmitting in
“b” mode at 1 Mbps and are shown in the plots below. The worst case spurious emissions for the 5.8GHz
band were found while transmitting in “a” mode at 6 Mbps and are shown in the plots below.

The limit for out-of-band spurious emissions at the band edge is 30dB below the fundamental
emission level, as determined from the in-band power measurement of the DTS channel performed in
a 100kHz bandwidth per the procedure in Section 11.1 of KDB 558074 v03r01.

Test Procedure Used

KDB 558074 v03r01 — Section 11.3

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to 25GHz for 2.4GHz frequencies and

40GHz for 5GHz frequencies (separated into two plots per channel)
2. RBW = 1MHz
3. VBW =3MHz
4. Detector = Peak
5. Trace mode = max hold
6. Sweep time = auto couple
7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Agilent PXA

EUT Signal Analyzer

Coax Cable

Figure 6-6. Test Instrument & Measurement Setup
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Test Notes

1. RBW was set to 1MHz rather than 100kHz in order to increase the measurement speed.

2. The display line shown in the following plots denotes the limit at 30dB below the fundamental emission
level measured in a 100kHz bandwidth. However, since the traces in the following plots are measured
with a 1MHz RBW, the display line may not necessarily appear to be 30dB below the level of the
fundamental in a 1MHz bandwidth.

3. For plots showing conducted spurious emissions near the limit, the frequencies were investigated with
a reduced RBW to ensure that no emissions were present.
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Antenna-1 Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

|S0Q DC CORREC SEMNSE:INT]

#Avg Type: RMS
Trig: Free Run

PNO: Fast
" Atten: 26 dB

IFGain:Low

10 dB!dw Ref 15.00 dBm

—
.-.up"'mummmll |

Start 30 MHz
#Res BW 1.0 MHz

MsG |1 Points changed; all traces cleared

Stop 10.000 GHz

#VBW 3.0 MHz Sweep 18.00 ms (30001 pts)

e

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz

Plot 6-101. Conducted Spurious Plot (802.11b — Ch. 1)

Agilent Spectrum Analyzer - Swept SA
50 ¢

2 CORREC SEMSE:INT ALIGN AUTO

#Avg Type: RMS

04:17:56 PM Apr 25, 2014

v Trig:Free Run

PNO: Fast |
" Atten: 10 dB

IFGain:Low

10 gB!dw Ref 0.00 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

Stop 25.000 GHz
Sweep 26.00 ms (30001 pts)

#VBW 3.0 MHz

==

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz
B |

CF Step
1.500000000 GHz
Auto Man

Freq Offset
O Hz

Plot 6-102. Conducted Spurious Plot (802.11b — Ch. 1)
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Agilent Spectrum Analyzer - Swept SA
50 ¢

2 CORREC SEMSE:INT ALIGN AUTO

#Avg Type: RMS

04:18:55 PM Apr 25, 2014

v Trig:Free Run

PNO: Fast |
" Atten: 26 dB

IFGain:Low

10 gB!dw Ref 15.00 dEBm

ke L i

t il y o

Start 30 MHz
#Res BW 1.0 MHz

MsG |1 Points changed; all traces cleared

Stop 10.000 GHz

#VBW 3.0 MHz Sweep 18.00 ms (30001 pts)

==

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz
B |

CF Step
997.000000 MHz
Auto Man

Freq Offset
O Hz

Plot 6-103. Conducted Spurious Plot (802.11b — Ch. 6)

Agilent Spectrum Analyzer - Swept SA
50 ¢

2 CORREC SEMSE:INT ALIGN AUTO

#Avg Type: RMS

04:19:17 PMApr 25, 2014

v Trig:Free Run

PNO: Fast |
" Atten: 10 dB

IFGain:Low

10 gB!dw Ref 0.00 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

Stop 25.000 GHz
Sweep 26.00 ms (30001 pts)

#VBW 3.0 MHz

==

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz
B |

CF Step
1.500000000 GHz
Auto Man

Freq Offset
O Hz

Plot 6-104. Conducted Spurious Plot (802.11b — Ch. 6)
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Agilent Spectrum Analyzer - Swept SA

10 dB/div
Log

Start 30 MHz

Ref 15.00 dBm -39.91 dBm

50¢  DOC CORREC SENSE:INT) ALIGN AUTO 04:20:40 PM Apr 25, 2014 E
#Avg Type: RMS IERLENCY

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 4.035 6 GHz Auto Tune
Em——

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz
B |

CF Step
997.000000 MHz
Auto Man

Freq Offset
O Hz

Stop 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.00 ms (30001 pts)

MsG |1 Points changed; all traces cleared

Agilent Spectrum Analyzer - Swept SA

S0Q  DC | CORREC SENSE:INT) ALIGN AUTO 21
- #Avg Type: RMS Frequency

10 dB/div
Log

Ref 0.00 dBm -52.28 dBm

Plot 6-105. Conducted Spurious Plot (802.11b — Ch. 11)

Trig: Free Run

PNO: Fast i,
™ Atten: 10 dB

IFGain:Low

Mkr1 23.904 5 GHz Auto Tune
 iiciisissassasinii |

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
0 Hz

Start 10.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 26.00 ms (30001 pts)

Plot 6-106. Conducted Spurious Plot (802.11b — Ch. 11)
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Agilent Spectrum Analyzer - Swept SA

10 dB/div
Log

-.IMMMMMHMMMW
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Start 30 MHz

Ref $.00 dBm

SRt e CORREC SEMSE:INT ALIGN AUTO

#Avg Type: RMS

04:32:43 PM Apr 25, 2014 .
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RefLevel
5.00 dBm

Attenuation
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Scale/Div
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Scale Type
Lin
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Presel Adjust
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Stop 20.000 GHz

#Res BW 1.0 MHz i

Sweep 34.67 ms (40001 pts)| |

10 dB/div
Log

Start 20.00 GHz

Ref 0.00 dBm

SENSE:INT) ALIGN AUTO
#Avg Type: RMS

04:33:04 PM Apr 25, 2014 .
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Attenuation
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10dB

Scale Type
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v Trig:Free Run
Atten: 10 dB

PNO: Fast (|
IFGain:Low

Presel Center

Presel Adjust
O Hz

More

10f2
Stop 40.00 GHz

#VBW 3.0 MHz

#Res BW 1.0 MHz i

Sweep 34.67 ms (40001 pts) |

Plot 6-108. Conducted Spurious Plot (802.11a — Ch. 149)
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Agilent Spectrum Analyzer - Swept SA

10 dBidiv
Log

Start 30

SRt e

Ref $.00 dBm

MHz

#Res BW 1.0 MHz

CORREC

PNO: Fast i,
IFGain:Low

SEMSE:INT ALIGN AUTO

#Avg Type: RMS

04:34:50 PM Apr 25, 2014

i Trig:Free Run
Atten: 16 dB

Stop 20.000 GHz
Sweep 34.67 ms (40001 pts)

==
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10.015000000 GHz
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30.000000 MHz

Stop Freq
20.000000000 GHz
| |

CF Step
1.997000000 GHz
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Freq Offset
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10 dB/div
Log

SRt e

Ref 0.00 dBm

Start 20.00 GHz
#Res BW 1.0 MHz

CORREC

PNO: Fast i,
IFGain:Low

SEMSE:INT ALIGN AUTO

#Avg Type: RMS

Trig: Free Run
Atten: 10 dB

Stop 40.00 GHz
Sweep 34.67 ms (40001 pts)

#VBW 3.0 MHz

Auto Tune

Center Freq
30.000000000 GHz

StartFreq
20.000000000 GHz

Stop Freq
40.000000000 GHz

CF Step
2.000000000 GHz
Auto Man

Freq Offset
0 Hz

Plot 6-110. Conducted Spurious Plot (802.11a — Ch. 157)
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Agilent Spectrum Analyzer - Swept SA

SRt e

Start 30 MHz
#Res BW 1.0 MHz

CORREC

PNO: Fast i,
IFGain:Low

SEMSE:INT ALIGN AUTO

#Avg Type: RMS

04:49:47 PM Apr 25, 2014

i Trig:Free Run
Atten: 16 dB

Stop 20.000 GHz
Sweep 34.67 ms (40001 pts)

==

Auto Tune

Center Freq
10.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
20.000000000 GHz
| |

CF Step
1.997000000 GHz
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Freq Offset
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SRt e

CORREC

PNO: Fast i,
IFGain:Low

SEMSE:INT ALIGN AUTO

#Avg Type: RMS

Trig: Free Run
Atten: 10 dB

Start 20.00 GHz
#Res BW 1.0 MHz

Stop 40.00 GHz
Sweep 34.67 ms (40001 pts)

#VBW 3.0 MHz

Auto Tune

Center Freq
30.000000000 GHz

StartFreq
20.000000000 GHz

Stop Freq
40.000000000 GHz

CF Step
2.000000000 GHz
Auto Man

Freq Offset
0 Hz

Plot 6-112. Conducted Spurious Plot (802.11a — Ch. 165)
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Antenna-2 Conducted Spurious Emissions

Agilent Spectrum Analyzer -

Center req 5.015000000 GHz

10 dBidiv
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MsG |1 Points changed; all traces cleared
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Agilent Spectrum Analyzer -

Start 10.000 GHz

#Res BW 1.0 MHz

Plot 6-113. Conducted Spurious Plot (802.11b — Ch. 1)
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v Trig:Free Run

PNO: Fast |
" Atten: 10 dB
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Stop 25.000 GHz
Sweep 26.00 ms (30001 pts)

#VBW 3.0 MHz

Plot 6-114. Conducted Spurious Plot (802.11b — Ch. 1)
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Agilent Spectrum Analyzer -

10 dB/div
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MsG |1 Points changed; all traces cleared

Ref 135.00 dBm
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Plot 6-115. Conducted Spurious Plot (802.11b — Ch. 6)
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#VBW 3.0 MHz

Plot 6-116. Conducted Spurious Plot (802.11b — Ch. 6)

FCC ID: A3LSMT700

z\ PCTEST

FCC Pt. 15.247 802.11a/b/g/n/ac MEASUREMENT REPORT
(CERTIFICATION)

B

Reviewed by:
Quality Manager

Test Report S/N:
0Y1404110750.A3L

Test Dates:
4/11 - 5/7/2014

EUT Type:
Portable Tablet

Page 89 of 122

© 2014 PCTEST Engineering Laboratory, Inc.

V5.0
01/13/2014



“\ PCTEST

Agilent Spectrum Analyzer - Swept SA
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MsG |1 Points changed; all traces cleared

Agilent Spectrum Analyzer - Swept SA

Plot 6-117. Conducted Spurious Plot (802.11b — Ch. 11)
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Start 10.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 26.00 ms (30001 pts)

Plot 6-118. Conducted Spurious Plot (802.11b — Ch. 11)

FCC ID: A3LSMT700

7\ PCTEST’ FCC Pt. 15.247 802.11a/b/g/nlac MEASUREMENT REPORT m Reviewed by:
2 (CERTlFlCATlON) Quality Manager

Test Report S/N: Test Dates: EUT Type:

Page 90 of 122
0Y1404110750.A3L 4/11 - 5/7/2014 Portable Tablet
© 2014 PCTEST Engineering Laboratory, I