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7.4  UNII Output Power Measurement — 802.11a/n/ac
§15.407 (a.1)

Test Overview and Limits

A transmitter antenna terminal of the EUT is connected to the input of an RF pulse power sensor. Measurement
is made using a broadband average power meter while the EUT is operating at its maximum duty cycle, at its
maximum power control level, as defined in KDB 789033 D02 v01r02, and at the appropriate frequencies.

In the 5.47 — 5.725GHz band, the maximum permissible conducted output power is the lesser of 250mW
(23.98dBm) and 11 dBm + 10log10(26dB BW) = 11 dBm + 10log10(21.47) = 24.32 dBm.

In the 5.725 — 5.850GHz band, the maximum permissible conducted output power is 1W (30dBm).

Test Procedure Used

KDB 789033 D02 v01r02 — Section E)3)b) Method PM-G
KDB 662911 v02r01 — Section E)1) Measure-and-Sum Technique

Test Settings

Average power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter implemented
triggering and gating capabilities which were set up such that power measurements were recorded only
during the ON time of the transmitter. The trace was averaged over 100 traces to obtain the final
measured average power.

Test Setup

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

Anritsu Anritsu MLZ45954

EUT 1| mAzanB Fower Metar
Fawer Sensar

Figure 7-3. Test Instrument & Measurement Setup
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Antenna-1 Conducted Output Power Measurements

5GHz (20MHz) Conducted Power [dBm]
Freq [MHz] | Channel IEEE Transmission Mode
802.11a 802.11n 802.11ac
5600 120 13.14 12.88 13.26
5620 124 13.30 12.92 13.24
5640 128 13.34 12.76 13.04
5720 144 13.19 12.42 12.76
5745 149 13.31 12.74 12.54
5765 153 13.21 12.56 12.42
5785 157 13.15 12.72 12.43
5805 161 13.20 12.52 12.32
5825 165 12.98 12.74 12.27

Table 7-6. 20MHz BW (UNII) Maximum Conducted Output Power

5GHz (40MHz) Conducted
Power [dBm]
Freq [MHz] | Channel —
IEEE Transmission Mode
802.11n 802.11ac

5590 118 11.73 11.81
5630 126 12.48 11.61
5710 142 12.19 12.21
5755 151 11.43 12.09
5795 159 11.77 11.76

Table 7-7. 40MHz BW (UNII) Maximum Conducted Output Power

5GHz (80MHz) Conducted Power
[dBm]
IEEE
Transmission
Freq [MHz] [Channel M ode
802.11ac
5610 122 11.33
5690 138 10.98
5775 155 11.25

Table 7-8. 80MHz BW (UNII) Maximum Conducted Output Power
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Antenna-2 Conducted Output Power Measurements

5GHz (20MHz) Conducted Power [dBm]
Freq [MHz] | Channel IEEE Transmission Mode
802.11a 802.11n 802.11ac
5600 120 13.34 12.83 13.05
5620 124 13.37 12.76 13.12
5640 128 13.40 12.74 13.05
5720 144 13.35 12.75 13.03
5745 149 13.37 13.08 13.19
5765 153 13.14 13.11 13.26
5785 157 13.31 13.21 13.12
5805 161 13.11 13.25 13.11
5825 165 13.25 13.16 13.21

Table 7-9. 20MHz BW (UNII) Maximum Conducted Output Power

5GHz (40MHz) Conducted
Power [dBm]
Freq [MHz] | Channel —
IEEE Transmission Mode
802.11n 802.11ac

5590 118 11.38 11.50
5630 126 11.36 11.54
5710 142 11.43 11.48
5755 151 11.74 11.77
5795 159 11.77 11.81

Table 7-10. 40MHz BW (UNII) Maximum Conducted Output Power

5GHz (80MHz) Conducted Power
[dBm]
IEEE
Transmission
Freq [MHz] [ Channel M ode
802.11ac
5610 122 11.1
5690 138 11.12
5775 155 11.26

Table 7-11. 80MHz BW (UNII) Maximum Conducted Output Power
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MIMO Maximum Conducted Output Power Measurements

5GHz (20MHz) Conducted Power
Freq [MHz] | Channel [dBm]
ANT1 ANT2 MIMO
5600 120 12.88 12.83 15.87
5620 124 12.92 12.76 15.85
5640 128 12.76 12.74 15.76
5720 144 12.42 12.75 15.60
5745 149 12.74 13.08 15.92
5765 153 12.56 13.11 15.85
5785 157 12.72 13.21 15.98
5805 161 12.52 13.25 15.91
5825 165 12.74 13.16 15.97
Table 7-12. MIMO 20MHz BW 802.11n (UNII) Maximum Conducted Output Power
5GHz (20MHz) Conducted Power
Freq [MHz] | Channel [dBm]
ANT1 ANT2 MIMO
5600 120 13.26 13.05 16.17
5620 124 13.24 13.12 16.19
5640 128 13.04 13.05 16.06
5720 144 12.76 13.03 15.91
5745 149 12.54 13.19 15.89
5765 153 12.42 13.26 15.87
5785 157 12.43 13.12 15.80
5805 161 12.32 13.11 15.74
5825 165 12.27 13.21 15.78
Table 7-13. MIMO 20MHz BW 802.11ac (UNII) Maximum Conducted Output Power
5GHz (40MHz) Conducted Power
Freq [MHz] | Channel [dBm]
ANT1 ANT2 MIMO
5590 118 11.73 11.38 14.57
5630 126 12.48 11.36 14.97
5710 142 12.19 11.43 14.84
5755 151 11.43 11.74 14.60
5795 159 11.77 11.77 14.78

Table 7-14. MIMO 40MHz BW 802.11n (UNII) Maximum Conducted Output Power

FCC ID: A3LSMG900T

z\ PCTEST

FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT

(CLASS Il PERMISSIVE CHANGE)

<0

Reviewed by:
Quality Manager

Test Report S/N:
0Y1605130904.A3L

Test Dates:
5/12-5/25/2016

EUT Type:

Portable Handset

Page 37 of 88

© 2016 PCTEST Engineering Laboratory, Inc.

V33
12/01/2015




PCTEST

5GHz (40MHz) Conducted Power

Freq [MHz] | Channel [dBm]
ANT1 ANT2 MIMO
5590 118 11.81 11.50 14.67
5630 126 11.61 11.54 14.59
5710 142 12.21 11.48 14.87
5755 151 12.09 11.77 14.94
5795 159 11.76 11.81 14.80

Table 7-15. MIMO 40MHz BW 802.11ac (UNII) Maximum Conducted Output Power

5GHz (80MHz) Conducted Power

Freq [MHz] | Channel [dBm]
ANT1 ANT2 MIMO
5610 122 11.33 11.1 14.23
5690 138 10.98 11.12 14.06
5775 155 11.25 11.26 14.27

Table 7-16. MIMO 80MHz BW 802.11ac (UNII) Maximum Conducted Output Power

Note:

Per KDB 662911 v02r01 Section E)1), the conducted powers at Antenna 1 and Antenna 2 were first measured
separately during MIMO transmission as shown in the section above. The measured values were then
summed in linear power units then converted back to dBm.

Sample MIMO Calculation:

At 5600 MHz the average conducted output power was measured to be 12.88 dBm for Antenna-1 and 12.83
dBm for Antenna-2.

Antenna 1 + Antenna 2 = MIMO

(12.88 dBm + 12.83 dBm) = (19.4 mW + 19.2 mW) = 38.6 mW = 15.87 dBm
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7.5 Maximum Power Spectral Density — 802.11a/n/ac
§15.407(a.1)(2.5)

Test Overview and Limit

The spectrum analyzer was connected to the antenna terminal while the EUT was operating at its maximum
duty cycle, at its maximum power control level, as defined in KDB 789033 D02 v01, and at the appropriate
frequencies. Method SA-1, as defined in KDB 789033 D02 v1r02, was used to measure the power spectral
density.

In the 5.47 — 5.725GHz bands, the maximum permissible power spectral density is 11dBm/MHz.

In the 5.725 — 5.850GHz band, the maximum permissible power spectral density is 30dBm/500kHz.

Test Procedure Used

KDB 789033 D02 v1r02 — Section F
KDB 662911 v02r01 — Section E)2) Measure-and-Sum Technique

Test Settings

1. Analyzer was set to the center frequency of the UNII channel under investigation
2. Span was set to encompass the entire emission bandwidth of the signal

3. RBW = 1MHz (UNII 2C), RBW = 510kHz (UNII 3)

4. VBW = 3MHz

5. Number of sweep points > 2 x (span/RBW)

6. Sweep time = auto

7. Detector = power averaging (RMS)

8. Trigger was set to free run for all modes

9. Trace was averaged over 100 sweeps

1

0. The peak search function of the spectrum analyzer was used to find the peak of the spectrum.

Test Setup

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

AilEnt WxA

ELT signal Analyzer

Coax Cable

Figure 7-4. Test Instrument & Measurement Setup

Test Notes
None
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Antenna-1 Power Spectral Density Measurements

Frequency | Channel Measured |Max Permissible Margin
[MHz] No 802.11 Mode |Data Rate [Mbps]|Power Density| Power Density [dB] Pass/ Fail
’ [dBm] [dBm/MHz]
5600 120 a 6 3.47 11.0 -7.53 Pass
5720 144 a 6 3.32 11.0 -7.68 Pass
o 5600 120 n (20MHz) 6.5/7.2 (MCS0) 1.57 11.0 -9.43 Pass
S 5720 144 n (20MHz) | 6.5/7.2 (MCS0) 1.90 11.0 -9.10 Pass
5 5590 118 n (40MHz) 13.5/15 (MCS0) -2.74 11.0 -13.74 Pass
m
5710 142 n (40MHz) 13.5/15 (MCS0) -1.06 11.0 -12.06 Pass
5610 122 ac (80MHz) |29.3/32.5 (MCSO0) -6.01 11.0 -17.01 Pass
5690 138 ac (80MHz) |29.3/32.5 (MCSO0) -8.59 11.0 -19.59 Pass
Table 7-17. Bands 1, 2A, 2C Conducted Power Spectral Density Measurements
b KeysigMSpectrur.n.Ana'brxet‘.Mpl.‘m — 3 [|-aB @
§ RL RF 0 £ ”vg Typ;: RMS : Frequenw
PNO: Wide Cy) 17ig: Free Run i
IFGain:Low Atten: 26 dB 4 N
Ref 15.00 dBm 3.47 dBm
Center Freq
6.600000000 GHz
StartFreq
5587500000 GHz
| | .-
Freq Offset
Scale Type
Center 5.60000 GHz Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
Plot 7-35. Power Spectral Density Plot (802.11a (UNII Band 2C) — Ch. 120)
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e KEysight Spectrum Analyzer - Swept SA
i AL RF T

#Avg Type: 'th-ns i : 2 Frequency
PNO: Wide () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.716 375 GHz
Ref 15.00 dBm 3.32dBm

5.707500000 GHz

Stop Freq
5.732500000 GHz

Freq Offset

Scale Type

Center 5.72000 GHz Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-36. Power Spectral Density Plot (802.11a (UNII Band 2C) — Ch. 144)

s KEysight Spectrum Analyzer - Swept SA
i RL ;

#Avg Type: RMS Frequency

PNO: Wide L, 17g: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.603 675 GHz Auto Tune
Ref 15.00 dBm 1.57 dBm

CenterFreq
5.600000000 GHz

StartFreq
5.587500000 GHz

StopFreq

Freq Offset

Center 5.60000 GHz Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Plot 7-37. Power Spectral Density Plot (20MHz BW 802.11n (UNIl Band 2C) — Ch. 120)
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e KEysight Spectrum Analyzer - Swept SA
i AL RF T

#Avg Type: 'th-ns i 2 : Frequency
PNO: Wide () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.722 950 GHz
Ref 15.00 dBm 1.90 dBm

5.707500000 GHz

Stop Freq
5.732500000 GHz

Freq Offset

Scale Type

Center 5.72000 GHz Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

s KEysight Spectrum Analyzer - Swept SA
L ;
Frequency
PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.584 90 GHz Auto Tune
Ref 15.00 dBm -2.74 dBm

Center Freq
5590000000 GHz

StartFreq
5.565000000 GHz

StopFreq

Freq Offset

Center 5.59000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Plot 7-39. Power Spectral Density Plot (40MHz BW 802.11n (UNIl Band 2C) — Ch. 118)
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e KEysight Spectrum Analyzer - Swept SA
i AL RF T

#Avg Type: 'th-ns i : Frequency
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.706 20 GHz
Ref 15.00 dEBm -1.06 dBm

Freq Offset

Scale Type

Center 5.71000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

s KeEysight Spectrum Analyzer - Swept S& =
] RL RF [ RRE( ENSE:IM ALIGN A 12:49:22 PM M 2
#Avg Type: RMS TRACE

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.623 4 GHz
Ref 15.00 dBm -6.01 dBm

Freq Offset
0Hz

| S |
Scale Type

Center 5.61000 GHz Span 100.0 MHz |5 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-41. Power Spectral Density Plot (80MHz BW 802.11ac (UNII Band 2C) — Ch. 122)
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e KEysight Spectrum Analyzer - Swept SA
i AL R 2 [

Ref 15.00 dBm

Center 5.69000 GHz
#Res BW 510 kHz

PNO: Fast ()
IFGain:Low

#Avg Typt.r: RMS .
y Trig: Free Run
Atten: 26 dB
Mkr1 5.698 9 GHz
-8.59 dBm

Frequency

CenterFreq

5.690000000 GHz

StartFreq

5.640000000 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-42. Power Spectral Density Plot (80MHz BW 802.11ac (UNII Band 2C) — Ch. 138)

Frequency | Channel Measured. Max Permissi.ble Margin '
[MHz] No. 802.11 Mode |Data Rate [Mbps]|Power Density| Power Density [dB] Pass/ Fail
[dBm] [dBm/500kHz]

5745 149 a 6 -2.48 30.0 -32.48 Pass

5785 157 a 6 -2.80 30.0 -32.80 Pass

5825 165 a 6 -3.46 30.0 -33.46 Pass

- 5745 149 n (20MHz) | 6.5/7.2 (MCS0) 3.14 30.0 -33.14 Pass

2 5785 157 n (20MHz) | 6.5/7.2 (MCS0) 2.97 30.0 -32.97 Pass

8 5825 165 n (20MHz) 6.5/7.2 (MCSO0) -3.86 30.0 -33.86 Pass

5755 151 n (40MHz) 13.5/15 (MCSO0) -6.57 30.0 -36.57 Pass

5795 159 n (40MHz) 13.5/15 (MCSO0) -7.35 30.0 -37.35 Pass

5775 155 ac (80MHz) | 29.3/32.5 (MCSO0) -8.21 30.0 -38.21 Pass

Table 7-18. Band 3 Conducted Power Spectral Density Measurements
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e KEysight Spectrum Analyzer - Swept SA
i AL RF T

#Avg Type: 'th-ns i - =B Frequency
PNO: Wide () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.747 000 GHz
Ref 15.00 dBm -2.48 dBm

5.767600000 GHz

Freq Offset

Scale Type

Center 5.74500 GHz Span 25.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-43. Power Spectral Density Plot (802.11a (UNIl Band 3) — Ch. 149)

s KEysight Spectrum Analyzer - Swept SA o |-ep @
i RL : 3 C BRE

#Avg Type: RMS — Frequency

PNO: Wide L, 17g: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.783 825 GHz Auto Tune
Ref 15.00 dBm -2.80 dBm

StopFreq
5.797500000 GHz

Freq Offset

Center 5.78500 GHz Span 25.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-44. Power Spectral Density Plot (802.11a (UNIl Band 3) — Ch. 157)

Reviewed by:
Quality Manager
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e KEysight Spectrum Analyzer - Swept SA

8§ RL

Ref 15.00 dEBm

Center 5.82500 GHz
#Res BW 510 kHz

Frequency

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

Mkr1 5.827 400 GHz
-3.46 dBm

Freq Offset

Scale Type

Span 25.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-45. Power Spectral Density Plot (802.11a (UNIl Band 3) — Ch. 165)

s KEysight Spectrum Analyzer - Swept SA

i Rl

Ref 15.00 dBm

Center 5.74500 GHz
#Res BW 510 kHz

> )
#Avg Type: RMS Frequency
PNO: Wide (0 17ig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.742 700 GHz Auto Tune
-3.14 dBm

StopFreq
6.757500000 GHz

Freq Offset

Span 25.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Plot 7-46. Power Spectral Density Plot (20MHz BW 802.11n (UNIl Band 3) — Ch. 149)
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e KEysight Spectrum Analyzer - Swept SA
i AL RF T

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

Ref 15.00 dEBm

Freq Offset

Scale Type

Center 5.78500 GHz Span 25.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-47. Power Spectral Density Plot (20MHz BW 802.11n (UNII Band 3) — Ch. 157)

s KEysight Spectrum Analyzer - Swept SA o |-ep @
i RL : 3 C BRE SENSE-INT : 1
Frequency

PNO: Wide L, 17g: FreeRun
IFGain:Low Atten: 26 dB

Ref 15.00 dBm

Center 5.82500 GHz Span 25.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Plot 7-48. Power Spectral Density Plot (20MHz BW 802.11n (UNIl Band 3) — Ch. 165)
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e KEysight Spectrum Analyzer - Swept SA
i AL RF T

#Avg Type: 'th-ns i : Frequency
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.759 90 GHz
Ref 15.00 dEBm -6.57 dBm

Freq Offset

Scale Type

Center 5.75500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-49. Power Spectral Density Plot (40MHz BW 802.11n (UNII Band 3) — Ch. 151)

s KEysight Spectrum Analyzer - Swept SA o |-ep @
i RL : 3 C BRE SENSE-INT 36 1

#Avg Type: RMS ' 3 Frequency

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.801 35 GHz Auto Tune
Ref 15.00 dBm -7.35dBm

Center Freq
5.795000000 GHz

StartFreq
5.770000000 GHz

StopFreq
5.820000000 GHz

Freq Offset

Center 5.79500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Plot 7-50. Power Spectral Density Plot (40MHz BW 802.11n (UNIl Band 3) — Ch. 159)
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e KEysight Spectrum Analyzer - Swept SA
§ RL RF 2L

#Avg Type.: .Rl;l'l 5 L Frequency

PNO: Fast L, 17g: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.760 6 GHz
Ref 15.00 dBm -8.21 dBm

Freq Offset

" U T TR TEE—.,

Center 5.77500 GHz K
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-51. Power Spectral Density Plot (80MHz BW 802.11ac (UNIlI Band 3) — Ch. 155)
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Antenna-2 Power Spectral Density Measurements

Frequency | Channel Measured |Max Permissible Marain
[I?IIHz] y No.  |802:11 Mode Data Rate [Mbps] Power Density| Power Density | | dg] Pass/ Fail
: [dBm] [dBm/MHz]
5600 120 a 6 4.29 11.0 -6.71 Pass
5720 144 a 6 4.26 11.0 -6.74 Pass
o 5600 120 n (20MHz) 6.5/7.2 (MCSO0) 2.38 11.0 -8.62 Pass
g 5720 144 n (20MHz) 6.5/7.2 (MCSO0) 2.46 11.0 -8.55 Pass
= 5590 118 n (40MHz) 13.5/15 (MCSO0) -2.79 11.0 -13.79 Pass
@ 5710 142 n (40MHz) 13.5/15 (MCSO0) -2.23 11.0 -13.23 Pass
5610 122 ac (80MHz) |29.3/32.5 (MCSO0) -5.84 11.0 -16.84 Pass
5690 138 ac (80MHz) | 29.3/32.5 (MCSO0) -8.12 11.0 -19.12 Pass
Table 7-19. Conducted Power Spectral Density Measurements
e KEysight Spectrum Analyzer - Swept SA
.RL N ] #Avg TypeRMS
PNO: Wide Ly 17ig: Free Run
IFGain:Low Atten: 26 dB
Mkr1 5.604 575 GHz
Ref 15.00 dBm R 4.29 dBm
Freq Offset
0Hz
Scale Type
Center5.60000GHz E— ~Span 25.00 MHz |0 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
Plot 7-52. Power Spectral Density Plot (802.11a (UNII Band 2C) — Ch. 120)
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e KEysight Spectrum Analyzer - Swept SA
§ RL R 500 L

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

Ref 15.00 dBm

Freq Offset
0Hz

Scale Type
| T S . T T S S N—— —

Center 5.72000 GHz Span 25.00 MHz |5 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-53. Power Spectral Density Plot (802.11a (UNII Band 2C) — Ch. 144)

m KEyzight Spectrum Anslyzer - Swept SA
i AL : T 0 ALIGN ALT
#Avg Type: RMS : Frequency
PNO: Wide Ly Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.594 300 GHz Auto Tune
Ref 15.00 dBm 38 dBm

Center Freq
5.600000000 GHz

StartFreq
5587500000 GHz

StopFreq

Freq Offset

N N NN Tm——.
Span 25.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Plot 7-54. Power Spectral Density Plot (20MHz BW 802.11n (UNII Band 2C) — Ch. 120)
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e KEysight Spectrum Analyzer - Swept SA
§ RL R 500 L

#Avg Type: RMS
PNO: Wide (, 179: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.721 350 GHz

Ref 15.00 dBm 2.46 dBm

A T S - T—— T . S —" —
Center 5.72000 GHz Span 25.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

StartFreq
5.707500000 GHz

Freq Offset
0Hz

Scale Type
Log Lin

m KEyzight Spectrum Anslyzer - Swept SA
il RL F L

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.584 85 GHz
Ref 15.00 dEBm -2.79 dBm

e e ———————— bt
Span 50.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

5 )
Frequency

Auto Tune

Center Freq

Plot 7-56. Power Spectral Density Plot (40MHz BW 802.11n (UNII Band 2C) — Ch. 118)
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e KEysight Spectrum Analyzer - Swept SA
§ RL R 500 L

#Avg TYDEI: RMS
PNO: Fast L, 17ig: FreeRun
IFGain:Low Atten: 26 dB
Mkr1 5.715 95 GHz

Ref 15.00 dBm -2.23 dBm

Freq Offset
0Hz

Scale Type
| T S S T T T S N— —

Center 5.71000 GHz Span 50.00 MHz |5 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

s Keyzight Spectrum Analyzer - Swept S4
§ RL ALIGN ALT
#Avg Type: RMS
PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.622 5 GHz
Ref 15.00 dBm -5.84 dBm

Freq Offset
0Hz

[
Scale Type

Center 5.61000 GHz Span 100.0 MHz |5 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-58. Power Spectral Density Plot (80MHz BW 802.11ac (UNII Band 2C) — Ch. 122)
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e KEysight Spectrum Analyzer - Swept SA
i AL R 2 [

Ref 15.00 dBm

Center 5.69000 GHz
#Res BW 510 kHz

PNO: Fast ()
IFGain:Low

#Avg Typt.r: RMS .
y Trig: Free Run
Atten: 26 dB
Mkr1 5.678 8 GHz
-8.12 dBm

Frequency

CenterFreq

5.690000000 GHz

StartFreq

5.640000000 GHz

#V/BW 3.0 MHz

Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-59. Power Spectral Density Plot (80MHz BW 802.11ac (UNII Band 2C) — Ch. 138)

Frequency | Channel Measured. Max Permissi.ble Margin '
[MHz] No. 802.11 Mode |Data Rate [Mbps]|Power Density| Power Density [dB] Pass/ Fail
[dBm] [dBm/500kHz]

5745 149 a 6 -0.50 30.0 -30.50 Pass

5785 157 a 6 -1.47 30.0 -31.47 Pass

5825 165 a 6 -1.66 30.0 -31.66 Pass

© 5745 149 n (20MHz) 6.5/7.2 (MCS0) -1.19 30.0 -31.19 Pass

2 5785 157 n (20MHz) | 6.5/7.2 (MCS0) -1.51 30.0 -31.51 Pass

3 5825 165 n (20MHz) 6.5/7.2 (MCSO0) -1.40 30.0 -31.40 Pass

5755 151 n (40MHz) 13.5/15 (MCSO0) -5.41 30.0 -35.41 Pass

5795 159 n (40MHz) 13.5/15 (MCSO0) -5.45 30.0 -35.45 Pass

5775 155 ac (80MHz) | 29.3/32.5 (MCSO0) -5.88 30.0 -35.88 Pass

Table 7-20. Band 3 Conducted Power Spectral Density Measurements
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e KEysight Spectrum Analyzer - Swept SA
i RL R 50

#Avg T',rp;: RMS :
PNO: Wide L, 1rig: FreeRun
IFGain:Low Atten: 26 dB
Mkr1 5.746 000 GHz

Ref 15.00 dBm -0.50 dBm

Freq Offset
0Hz

Scale Type

Center 5.74500 GHz Span 25.00 MHz |5 Lin
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-60. Power Spectral Density Plot (802.11a (UNII Band 3) — Ch. 149)

s Keyzight Spectrum Analyzer - Swept S&
i Rl T ALIGN AL
#Avg Type: RMS
PNO: Wide () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.782 650 GHz
Ref 15.00 dBm -1.47 dBm

CF Step
2500000 MHz

Auto Man
(B |

Freq Offset

OHz
S |
Scale Type

Center 5.78500 GHz Span 25.00 MHz |5 Lin
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-61. Power Spectral Density Plot (802.11a (UNIl Band 3) — Ch. 157)
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e KEysight Spectrum Analyzer - Swept SA
i RL R 50

#Avg ‘I",rpe.: RMS
PNO: Wide L, 1rig: FreeRun
IFGain:Low Atten: 26 dB
Mkr1 5.821 350 GHz

Ref 15.00 dBm -1.66 dBm

StartFreq
5812500000 GHz

Freq Offset
0Hz

Scale Type

Center 5.82500 GHz Span 25.00 MHz |5 Lin
#Res BW 510 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-62. Power Spectral Density Plot (802.11a (UNIl Band 3) — Ch. 165)

s Keyzight Spectrum Analyzer - Swept S&
i AL RF

#Avg Type: RMS
PNO: Wide () Trig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 5.743 825 GHz
Ref 15.00 dBm -1.19 dBm

Stop Freq
5.7676500000 GHz

CF Step
2500000 MHz

Auto Man
(B |

Freq Offset
0Hz
I |
Scale Type

Lin

Span 25.00 MHz |5
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-63. Power Spectral Density Plot (20MHz BW 802.11n (UNIl Band 3) — Ch. 149)
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e KEysight Spectrum Analyzer - Swept SA
i RL R 50

#Avg ‘I",rpe.: RMS
PNO: Wide L, 1rig: FreeRun
IFGain:Low Atten: 26 dB
Mkr1 5.788 725 GHz

Ref 15.00 dBm -1.51 dBm

Freq Offset
0Hz
Scale Type

Center 5.78500 GHz Span 25.00 MHz |5 Lin
#Res BW 510 kHz Sweep 1.000 ms (1001 pts)

s Keyzight Spectrum Analyzer - Swept S&
i AL RF

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

Mkr1 5.822 325 GHz
Ref 15.00 dBm -1.40 dBm

StartFreq
5812500000 GHz

CF Step
2500000 MHz

Auto Man
|
Freq Offset
0Hz

I
Scale Type

Lin

Span 25.00 MHz |5
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-65. Power Spectral Density Plot (20MHz BW 802.11n (UNIl Band 3) — Ch. 165)
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mm KEysight Spectrum Analyzer - Swept SA
§ RL [T =0 -

#Avg Type: RMS

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

Ref 15.00 dBm

Center 5.75500 GHz
#Res BW 510 kHz

#VBW 3.0 MHz

Mkr1 5.749 20 GHz

-5.41 dBm

Span 50.00 MHz
Sweep 1.000 ms (1001 pts)

5.000000 MHz
Man

Freq Offset
0Hz

|l
Scale Type

Log Lin

STATUS

s KeEysight Spectrum Analyzer - Swept S&
i FL T i

Ref 15.00 dBm

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.781 10 GHz
-5.45 dBm

Center 5.79500 GHz

Span 50.00 MHz

Freq Offset
0Hz

| S |
Scale Type

Log Lin

#Res BW 510 kHz

#VBW 3.0 MHz

STATUS

Sweep 1.000 ms (1001 pts)

Plot 7-67. Power Spectral Density Plot (40MHz BW 802.11n (UNIl Band 3) — Ch. 159)

FCC ID: A3LSMG900T

z\ PCTEST

FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT
(CLASS Il PERMISSIVE CHANGE)

<0

Reviewed by:
Quality Manager

Test Report S/N: Test Dates:
0Y1605130904.A3L 5/12-5/25/2016

EUT Type:
Portable Handset

Page 58 of 88

© 2016 PCTEST Engineering Laboratory, Inc.

V33
12/01/2015




PCTEST

e KEysight Spectrum Analyzer - Swept SA
§ RL RF 2L

#Avg Type.: .Rl;l'l 5 L Frequency

PNO: Fast L, 17g: FreeRun
IFGain:Low Atten: 26 dB

Mkr1 5.762 4 GHz
Ref 15.00 dBm -5.88 dBm

Freq Offset

" U T TR TEE—.,

Center 5.77500 GHz K
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Plot 7-68. Power Spectral Density Plot (80MHz BW 802.11ac (UNII Band 3) — Ch. 155)
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Summed MIMO Power Spectral Density Measurements

Frequency | Channel Antenn-1. Antenn-2. Summed |Max Permissi'ble Margin :
[MHz] No. 802.11 Mode [Data Rate [Mbps](Power Density([Power Density MIM.O Power | Power Density [dB] Pass/ Fail
[dBm] [dBm] Density [dBm] [dBm/MHz]

5600 120 n (20MHz) 6.5/7.2 (MCSO0) 1.58 2.38 5.01 11.0 -5.99 Pass

& 5720 144 n (20MHz) 6.5/7.2 (MCS0) 1.90 2.46 5.20 11.0 -5.80 Pass

‘_‘c‘ 5590 118 n (40MHz) 13.5/15 (MCS0) -2.74 -2.79 0.25 11.0 -10.75 Pass

= 5710 142 n (40MHz) 13.5/15 (MCSO0) -1.06 -2.23 1.40 11.0 -9.60 Pass

@ 5610 122 ac (80MHz) | 29.3/32.5 (MCSO0) -6.01 -5.84 -2.91 11.0 -13.91 Pass

5690 138 ac (80MHz) |29.3/32.5 (MCSO0) -8.60 -8.12 -5.34 11.0 -16.34 Pass

Table 7-21. Bands 1, 2A, 2C MIMO Conducted Power Spectral Density Measurements
Frequency | Channel Antenn-1. Antenn-2. Summed |Max Permissi.ble Margin :
[MHz] No. 802.11 Mode |Data Rate [Mbps]|Power Density|Power Density MIM(.) Power | Power Density [dB] Pass/ Fail
[dBm] [dBm] Density [dBm]| [dBm/500kHz]

5745 149 n (20MHz) 6.5/7.2 (MCSO0) -3.14 -1.19 0.95 30.0 -29.05 Pass

5785 157 n (20MHz) 6.5/7.2 (MCS0) -2.97 -1.51 0.83 30.0 -29.17 Pass

2 5825 165 n (20MHz) 6.5/7.2 (MCS0) -3.86 -1.40 0.55 30.0 -29.45 Pass

§ 5755 151 n (40MHz) | 13.5/15 (MCS0) 6.57 -5.41 2.94 30.0 -32.94 Pass

5795 159 n (40MHz) 13.5/15 (MCS0) -7.35 -5.45 -3.29 30.0 -33.29 Pass

5775 155 ac (80MHz) | 29.3/32.5 (MCSO0) -8.21 -5.88 -3.88 30.0 -33.88 Pass

Table 7-22. Band 3 MIMO Conducted Power Spectral Density Measurements
Note:

Per KDB 662911 v02r01 Section E)2), the power spectral density at Antenna 1 and Antenna 2 were first
measured separately as shown in the section above. The measured values were then summed in linear power
units then converted back to dBm.

Sample MIMO Calculation:

At 5600MHz the average conducted power spectral density was measured to be 1.58 dBm for Antenna-1 and
2.38 dBm for Antenna-2.

Antenna 1 + Antenna 2 = MIMO

(1.58 dBm + 2.38 dBm) = (1.44 mW + 1.73 mW) = 3.17 mW = 5.01 dBm
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7.6 Radiated Spurious Emission Measurements — Above 1GHz
§15.407(b.1)(b.6) §15.205 §15.209

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at its maximum duty cycle, at its maximum power control level, as defined
in KDB 789033 D02 v1r02, and at the appropriate frequencies. All channels, modes (e.g. 802.11a, 802.11n
(20MHz BW), 802.11n (40MHz BW), and 802.11ac (80MHz)), and modulations/data rates were investigated
among all UNII bands. Only the radiated emissions of the configuration that produced the worst case emissions
are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47
CFR must not exceed the limits shown in Table 7-23 per Section 15.209.

Frequenc Field Strength Measured Distance
2 Y [nV/im] [Meters]
Above 960.0 MHz 500 3

Table 7-23. Radiated Limits

Test Procedures Used

KDB 789033 D02 v1r02 — Section G

Test Settings

Average Measurements above 1GHz (Method AD)

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz

VBW = 3MHz

Detector = power average (RMS)

Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)

Averaging type = power (RMS)

Sweep time = auto couple

© N o o~ Db =

Trace was averaged over 100 sweeps

Peak Measurements above 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz

3. VBW =3MHz

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize
Foc D AdLsMGo0oT | ZA\PETEST.  FocPLIay S e I EASREUENTREPORT (TP |
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Peak Measurements below 1GHz

I

Test Setup

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
Span was set greater than 1MHz

RBW = 120kHz

Detector = CISPR quasi-peak

Sweep time = auto couple

Trace was allowed to stabilize

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

Test Notes

bore sight
antenna mast

Trnto dm

./ EUT
turrtable

1.5m & styrofoam block -

e

|
| sm |

Figure 7-5. Test Instrument & Measurement Setup

1. All radiated spurious emissions levels were measured in a radiated test setup per the guidance of KDB
789033 D02 v1r02 Section G and ANSI C63.10-2013.

2. All emissions that lie in the restricted bands (denoted by a * next to the frequency) specified in §15.205
are below the limit shown in Table 7-23.

3. All spurious emissions lying in restricted bands specified in §15.205 are below the limit shown in Table

7-23. All spurious emissions that do not lie in a restricted band are subject to a peak limit of

-27dBm/MHz. At a distance of 3 meters, the field strength limit in dBuV/m can be determined by adding

a “conversion” factor of 95.2dB to the EIRP limit of -27dBm/MHz to obtain the limit for out of band

spurious emissions of 68.2dBuV/m.
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4.

fhe anteﬁna is manipulated through typical positions, polarity and length during the tests. The EUT is
manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1GHz. Above 1 GHz, average and peak
measurements were taken using linearly polarized horn antennas. The worst-case emissions are
reported however emissions whose levels were not within 20dB of the respective limits were not
reported.

Emissions below 18 GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

Radiated spurious emissions were investigated while operating in MIMO mode, however, it was
determined that single antenna operation produced the worst case emissions.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. Any emissions found to be within 20dB of the limit are fully investigated and
the results are shown in this section. Rohde & Schwarz EMC32, Version 9.15.00 automated test

software was used to perform the Radiated Spurious Emissions Pre-Scan testing.

10. The “-* shown in the following RSE tables are used to denote a noise floor measurement.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level [gsvim) = Analyzer Level jgsm) + 107 + AFCL gB/m]
o AFCL g&/m = Antenna Factor (¢g/m; + Cable Loss [dg

o Margin gs; = Field Strength Level gsuvim) — Limit @uvim

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots in Section 7.6.3 was
calculated using the formula:
Offset (dB) = (Antenna Factor + Cable Loss + 10 dB Attenuator) — Preamplifier Gain
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7.6.1 Antenna-1 Radiated Spurious Emission Measurements
§15.247(d) §15.205 & §15.209

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5180MHz
Channel: 36
Distance .
Frequency Ant. Ant(-:mna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. | Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m]| [dB]
HV]I| [em] | [degree]| [dBm] gy |[9BuVIm] -
10360.00 Peak H - - -96.97 47.29 0.00 57.32 68.20 -10.88
*| 15540.00 | Awerage | H - - -111.32 54.74 0.00 50.42 53.98 -3.56
*| 15540.00 Peak H - - -97.08 54.74 0.00 64.66 73.98 -9.32
*| 20720.00 | Awerage | H - - -107.18 44.39 -9.54 34.66 53.98 -19.32
*| 20720.00 Peak H - - -97.42 44.39 -9.54 44.42 73.98 -29.56
25900.00 Peak H - - -94.79 45.11 -9.54 47.78 68.20 -20.42
Table 7-24. Radiated Measurements
Foc D: AdLswooor | S\PETEST: oo P st s T ORI | er
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5200MHz
Channel: 40
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
10400.00 Peak H - - -96.52 47.47 0.00 57.95 68.20 -10.25
*| 15600.00 | Awerage | H - - -111.14 55.03 0.00 50.89 53.98 -3.09
* 15600.00 Peak H - - -96.20 55.03 0.00 65.83 73.98 -8.15
*| 20800.00 | Awerage | H - - -106.79 44.39 -9.54 35.06 53.98 -18.92
*| 20800.00 Peak H - - -96.52 44.39 -9.54 45.33 73.98 -28.65
26000.00 Peak H - - -94.19 45.12 -9.54 48.38 68.20 -19.82
Table 7-25. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5240MHz
Channel: 48
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
10480.00 Peak H - - -96.82 47.84 0.00 58.03 68.20 -10.17
*| 15720.00 | Awerage | H - - -111.19 54.36 0.00 50.17 53.98 -3.81
*| 15720.00 Peak H - - -96.65 54.36 0.00 64.71 73.98 -9.27
*| 20960.00 | Awerage | H - - -107.35 44.31 -9.54 34.42 53.98 -19.56
*| 20960.00 Peak H - - -96.96 44.31 -9.54 44.81 73.98 -29.17
26200.00 Peak H - - -94.32 45.01 -9.54 48.15 68.20 -20.05
Table 7-26. Radiated Measurements
FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT Reviewed by:

FCC ID: A3LSMG900T

z\ PCTEST

(CLASS Il PERMISSIVE CHANGE)

<0

Quality Manager

Test Report S/N: Test Dates: EUT Type: Page 65 of 88
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5260MHz
Channel: 52
Distance .
Frequency Ant. Antt.enna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
10520.00 Peak H - - -96.76 47.90 0.00 58.14 68.20 -10.06
*| 15780.00 | Awerage | H - - -110.23 54.15 0.00 50.92 53.98 -3.06
*| 15780.00 Peak H - - -98.12 54.15 0.00 63.03 73.98 -10.95
*| 21040.00 | Awerage | H - - -106.56 44.29 -9.54 35.19 53.98 -18.79
*| 21040.00 Peak H - - -96.48 44.29 -9.54 45.27 73.98 -28.71
26300.00 Peak H - - -93.89 45.00 -9.54 48.56 68.20 -19.64
Table 7-27. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5280MHz
Channel: 56
Distance .
Frequency Ant. Antt.anna Tur.ntable Analyzer AFCL | correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
[HIV]] [cm] [degree] | [dBm] [dB] [dBpV/m]
10560.00 Peak H - - -96.74 47.83 0.00 58.09 68.20 -10.11
*| 15840.00 | Awerage | H - - -110.63 54.39 0.00 50.76 53.98 -3.22
*[ 15840.00 Peak H - - -97.81 54.39 0.00 63.58 73.98 -10.40
*| 21120.00 | Awverage | H - - -106.19 44.28 -9.54 35.54 53.98 -18.44
*[ 21120.00 Peak H - - -95.62 44.28 -9.54 46.11 73.98 -27.87
26400.00 Peak H - - -92.75 45.02 -9.54 49.73 68.20 -18.47
Table 7-28. Radiated Measurements
FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT Reviewed by:

FCC ID: A3LSMG900T

z\ PCTEST

(CLASS Il PERMISSIVE CHANGE)

w Quality Manager

Test Report S/N:
0Y1605130904.A3L

Test Dates:
5/12-5/25/2016

EUT Type:
Portable Handset
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5320MHz
Channel: 64
Distance .
Frequency Ant. Antt.anna Turrltable Analyzer AFCL | cCorrection Field Limit Margin
[MHz] Detector | Pol. [ Height | Azimuth | Level [dB/m] Factor Strength [dBuVim]| [dB]
[HIV]] [cm] [degree] | [dBm] [dB] [dBuV/m]
*| 10640.00 | Awverage | H - - -110.01 47.73 0.00 44.73 53.98 -9.25
*| 10640.00 Peak H - - -97.50 47.73 0.00 57.24 73.98 -16.74
*| 15960.00 | Awverage | H - - -111.12 55.06 0.00 50.94 53.98 -3.04
*[ 15960.00 Peak H - - -97.56 55.06 0.00 64.50 73.98 -9.48
*| 21280.00 | Awverage | H - - -106.82 44.26 -9.54 34.90 53.98 -19.07
*| 21280.00 Peak H - - -97.11 44.26 -9.54 44.61 73.98 -29.36
26600.00 Peak H - - -102.94 47.61 -9.54 42.12 68.20 -26.08
Table 7-29. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5500MHz
Channel: 100
Distance .
Frequency Ant. Ant(-:.-nna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
HV]| [cm] | [degree] | [dBm] :‘ch‘]’ [dBuV/m] [
*| 11000.00 | Awerage | H - - -109.74 48.21 0.00 45.47 53.98 -8.51
* 11000.00 Peak H - - -98.99 48.21 0.00 56.22 73.98 -17.76
16500.00 Peak H - - -99.24 55.31 0.00 63.07 68.20 -5.13
22000.00 Peak H - - -95.11 44.50 -9.54 46.85 68.20 -21.35
27500.00 Peak H - - -103.79 47.97 -9.54 41.64 68.20 -26.56
Table 7-30. Radiated Measurements
Fec D: AsLsmicooor | ZA\PETEST:  Focruisar s ians i EASREUENTREPORT - gD |
Test Report S/N: Test Dates: EUT Type: P 67 of 88
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5600MHz
Channel: 120
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
*| 11200.00 | Awerage | H - - -109.26 48.10 0.00 45.84 53.98 -8.14
*[ 11200.00 Peak H - - -99.02 48.10 0.00 56.08 73.98 -17.90
16800.00 Peak H - - -99.03 56.29 0.00 64.26 68.20 -3.94
*| 22400.00 | Awerage H - - -106.24 44.57 -9.54 35.79 53.98 -18.19
*| 22400.00 Peak H - - -94.91 44.57 -9.54 47.12 73.98 -26.86
28000.00 Peak H - - -102.82 48.11 -9.54 42.75 68.20 -25.45
Table 7-31. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5720MHz
Channel: 144
Distance .
Frequency Ant. Ant(-:.-nna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. | Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m]| [dB]
HVI| [em] | [degree]| [dBm] ;‘:B‘]’ [dBpv/im]| <M
*| 11440.00 | Awerage | H - - -108.99 49.05 0.00 47.06 53.98 -6.92
*| 11440.00 Peak H - - -98.58 49.05 0.00 57.47 73.98 -16.51
17160.00 Peak H - - -100.17 55.29 0.00 62.12 68.20 -6.08
*| 22880.00 | Awerage | H - - -106.82 44.61 -9.54 35.25 53.98 -18.73
*| 22880.00 Peak H - - -93.85 44.61 -9.54 48.22 73.98 -25.76
28600.00 Peak H - - -103.71 48.29 -9.54 42.04 68.20 -26.16
Table 7-32. Radiated Measurements
Fec D: AsLsmicooor | ZA\PETEST:  Focruisar s ians i EASREUENTREPORT - gD |
Test Report S/N: Test Dates: EUT Type: P 68 of 88
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Worst Case Mode:
Worst Case Transfer Rate: 6 Mbps

802.11a

Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5745MHz
Channel: 149
Distance .
Frequency Ant. Antc_enna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m]| [dB]
[H/V] [em] [degree] | [dBm] [dB] [dBpV/m]
*| 11490.00 | Average H - - -111.72 49.21 0.00 44.49 53.98 -9.49
*| 11490.00 Peak H - - -98.60 49.21 0.00 57.61 73.98 -16.37
17235.00 Peak H - - -99.79 55.17 0.00 62.38 68.20 -5.82
*| 22980.00 | Average H - - -115.32 44.68 -9.54 26.82 53.98 -27.16
*1 22980.00 Peak H - - -103.88 44.68 -9.54 38.26 73.98 -35.72
28725.00 Peak H - - -104.09 48.26 -9.54 41.63 68.20 -26.57
Table 7-33. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5785MHz
Channel: 157
Distance .
Frequency Ant. Antt'anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Factor Strength [dBuV/im]| [dB]
HV] | [cm] | [degree]| [dBm] ?ch‘]’ [dBuV/m]|“-H
*| 11570.00 | Average H - - -111.96 49.05 0.00 44.09 53.98 -9.89
*1 11570.00 Peak H - - -100.05 49.05 0.00 56.00 73.98 -17.98
17355.00 Peak H - - -100.06 55.36 0.00 62.30 68.20 -5.90
23140.00 Peak H - - -103.04 44.75 -9.54 39.17 68.20 -29.03
28925.00 Peak H - - -104.72 48.29 -9.54 41.03 68.20 2717
Table 7-34. Radiated Measurements
A\ PCTEST CC Pt. 15.4 AMaln/ s o Reviewed by:

Test Report S/N:
0Y1605130904.A3L

Test Dates:
5/12-5/25/2016

EUT Type:
Portable Handset

Page 69 of 88

© 2016 PCTEST Engineering Laboratory, Inc.

V33
12/01/2015




PCTEST

Worst Case Mode:
Worst Case Transfer Rate: 6 Mbps

802.11a

Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5825MHz
Channel: 165
Distance .
Frequency Ant. Anto._=.nna Tur.ntable Analyzer AFCL | correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth | Level [dB/m] Fact Strength [dBuV/im]| [dB]
[HV] | [cm] | [degree]| [dBm] 'E‘ch‘]" [dBuV/m] [
*| 11650.00 | Average H - - -112.47 48.98 0.00 43.51 53.98 -10.47
*| 11650.00 Peak H - - -100.35 48.98 0.00 55.63 73.98 -18.35
17475.00 Peak H - - -101.31 56.09 0.00 61.77 68.20 -6.43
23300.00 Peak H - - -103.74 44.75 -9.54 38.47 68.20 -29.73
29125.00 Peak H - - -104.76 48.28 -9.54 40.98 68.20 -27.22

Table 7-35. Radiated Measurements

0Y1605130904.A3L

5/12-5/25/2016

Portable Handset

. 7\ PCTEST’ FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT Reviewed by:
FCC ID: ASLSMGI00T | =\ e (CLASS Il PERMISSIVE CHANGE) w Quality Manager
Test Report S/N: Test Dates: EUT Type:
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§15.247(d) §15.205 & §15.209

Worst Case Mode:
Worst Case Transfer Rate: 6 Mbps

7.6.2 Antenna-2 Radiated Spurious Emission Measurements

802.11a

Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5180MHz
Channel: 36
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL |Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
10360.00 Peak H - - -99.09 47.29 0.00 55.20 68.20 -13.00
*| 15540.00 | Awerage | H - - -111.34 54.74 0.00 50.40 53.98 -3.58
*| 15540.00 Peak H - - -99.41 54.74 0.00 62.33 73.98 -11.65
*| 20720.00 | Awerage H - - -106.45 44.39 -9.54 35.39 53.98 -18.59
*| 20720.00 Peak H - - -96.52 44.39 -9.54 45.32 73.98 -28.66
25900.00 Peak H - - -95.63 4511 -9.54 46.94 68.20 -21.26
Table 7-36. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5200MHz
Channel: 40
Distance .
Frequency Ant. Antt.anna Tur.ntable Analyzer AFCL | cCorrection Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
[HIV]] [cm] [degree] | [dBm] [dB] [dBpV/m]
10400.00 Peak H - - -98.75 47.47 0.00 55.72 68.20 -12.48
*| 15600.00 | Awerage | H - - -111.15 55.03 0.00 50.88 53.98 -3.10
*| 15600.00 Peak H - - -99.66 55.03 0.00 62.37 73.98 -11.61
*| 20800.00 | Awerage | H - - -106.23 44.39 -9.54 35.62 53.98 -18.36
* 20800.00 Peak H - - -96.43 44.39 -9.54 45.42 73.98 -28.56
26000.00 Peak H - - -94.90 45.12 -9.54 47.67 68.20 -20.53

Table 7-37. Radiated Measurements

FCC ID: A3LSMG900T

z\ PCTEST

FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT
(CLASS Il PERMISSIVE CHANGE)

w Reviewed by:
' Quality Manager

Test Report S/N:
0Y1605130904.A3L

Test Dates:
5/12-5/25/2016

EUT Type:
Portable Handset
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5240MHz
Channel: 48
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
10480.00 Peak H - - -98.88 47.84 0.00 55.97 68.20 -12.23
*| 15720.00 | Awerage | H - - -111.36 54.36 0.00 50.00 53.98 -3.98
* 15720.00 Peak H - - -99.06 54.36 0.00 62.30 73.98 -11.68
*| 20960.00 | Awerage | H - - -107.36 44.31 -9.54 34.41 53.98 -19.57
* 20960.00 Peak H - - -96.15 44.31 -9.54 45.62 73.98 -28.36
26200.00 Peak H - - -95.95 45.01 -9.54 46.52 68.20 -21.68
Table 7-38. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5260MHz
Channel: 52
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(HV]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
10520.00 Peak H - - -99.35 47.90 0.00 55.55 68.20 -12.65
*| 15780.00 | Awerage | H - - -111.01 54.15 0.00 50.14 53.98 -3.84
*| 15780.00 Peak H - - -99.93 54.15 0.00 61.22 73.98 -12.76
*| 21040.00 | Awerage | H - - -106.46 44.29 -9.54 35.29 53.98 -18.69
* 21040.00 Peak H - - -97.76 44.29 -9.54 43.99 73.98 -29.99
26300.00 Peak H - - -93.87 45.00 -9.54 48.58 68.20 -19.62
Table 7-39. Radiated Measurements
Fec D: AsLsmicooor | ZA\PETEST:  Focruisar s ians i EASREUENTREPORT - gD |
Test Report S/N: Test Dates: EUT Type: P 72 of 88
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5280MHz
Channel: 56
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
10560.00 Peak H - - -99.15 47.83 0.00 55.68 68.20 -12.52
*| 15840.00 | Awerage | H - - -110.96 54.39 0.00 50.43 53.98 -3.55
*| 15840.00 Peak H - - -100.05 54.39 0.00 61.34 73.98 -12.64
*| 21120.00 | Awerage H - - -106.74 44.28 -9.54 34.99 53.98 -18.99
* 21120.00 Peak H - - -96.72 44.28 -9.54 45.01 73.98 -28.97
26400.00 Peak H - - -92.08 45.02 -9.54 50.40 68.20 -17.80
Table 7-40. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5320MHz
Channel: 64
Distance .
Frequency Ant. Antt.enna Tur!'ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. | Height | Azimuth | Level [dB/m] Fact Strength [dBuVim]| [dB]
HVI| [em] | [degree]| [dBm] ?dcs‘]” [dBpv/m]|<°-H
*| 10640.00 | Awverage | H - - -110.69 47.73 0.00 44.05 53.98 -9.93
*| 10640.00 Peak H - - -99.59 47.73 0.00 55.15 73.98 -18.83
*| 15960.00 | Awverage | H - - -111.15 55.06 0.00 50.91 53.98 -3.07
*[ 15960.00 Peak H - - -99.97 55.06 0.00 62.09 73.98 -11.89
*| 21280.00 | Awverage | H - - -106.09 44.26 -9.54 35.63 53.98 -18.34
*| 21280.00 Peak H - - -97.61 44 .26 -9.54 4411 73.98 -29.86
26600.00 Peak H - - -103.35 47.61 -9.54 41.71 68.20 -26.49
Table 7-41. Radiated Measurements
Fec D: AsLsmicooor | ZA\PETEST:  Focruisar s ians i EASREUENTREPORT - gD |
Test Report S/N: Test Dates: EUT Type: P 73 of 88
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5500MHz
Channel: 100
Distance .
Frequency Ant. Ant(::-nna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. [ Height | Azimuth | Level [dB/m] Factor Strength [dBuVim]| [dB]
HVI| [em] | [degree]| [dBm] :‘ch‘]’ [dBpv/m] |- M
*| 11000.00 | Awerage | H - - -111.28 48.21 0.00 43.93 53.98 -10.05
* 11000.00 Peak H - - -99.18 48.21 0.00 56.03 73.98 -17.95
16500.00 Peak H - - -99.74 55.31 0.00 62.57 68.20 -5.63
22000.00 Peak H - - -96.64 44.50 -9.54 45.32 68.20 -22.88
27500.00 Peak H - - -103.77 47.97 -9.54 41.66 68.20 -26.54
Table 7-42. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5600MHz
Channel: 120
Distance .
Frequency Ant. Antt.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
*| 11200.00 | Awerage | H - - -110.81 48.10 0.00 44.29 53.98 -9.69
* 11200.00 Peak H - - -98.80 48.10 0.00 56.30 73.98 -17.68
16800.00 Peak H - - -99.76 56.29 0.00 63.53 68.20 -4.67
*| 22400.00 | Awerage | H - - -106.91 44.57 -9.54 35.12 53.98 -18.86
*| 22400.00 Peak H - - -96.17 44.57 -9.54 45.86 73.98 -28.12
28000.00 Peak H - - -103.53 48.11 -9.54 42.04 68.20 -26.16
Table 7-43. Radiated Measurements
Foc 0: AdLswooor | S\PETEST: oo P st s T ORI | er
Test Report S/N: Test Dates: EUT Type: P 74 of 88
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5720MHz
Channel: 144
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(V]| [cm] | [degree] | [dBm] ?ch‘]’ [dBuV/m] [
*| 11440.00 | Awerage | H - - -110.42 49.05 0.00 45.63 53.98 -8.35
* 11440.00 Peak H - - -98.90 49.05 0.00 57.15 73.98 -16.83
17160.00 Peak H - - -100.04 55.29 0.00 62.25 68.20 -5.95
*| 22880.00 | Awerage | H - - -106.27 44.61 -9.54 35.80 53.98 -18.18
*| 22880.00 Peak H - - -95.36 44.61 -9.54 46.71 73.98 -27.27
28600.00 Peak H - - -103.67 48.29 -9.54 42.08 68.20 -26.12
Table 7-44. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5745MHz
Channel: 149
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
[HIV] [em] [degree] | [dBm] [dB] [dBuV/m]
*| 11490.00 | Awerage | H - - -111.96 49.21 0.00 44.25 53.98 -9.73
* 11490.00 Peak H - - -100.67 49.21 0.00 55.54 73.98 -18.44
17235.00 Peak H - - -100.86 55.17 0.00 61.31 68.20 -6.89
*| 22980.00 | Awerage | H - - -115.20 44.68 -9.54 26.94 53.98 -27.04
* 22980.00 Peak H - - -102.92 44.68 -9.54 39.22 73.98 -34.76
28725.00 Peak H - - -104.77 48.26 -9.54 40.95 68.20 -27.25
Table 7-45. Radiated Measurements
Fec D: AsLsmicooor | ZA\PETEST:  Focruisar s ians i EASREUENTREPORT - gD |
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Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5785MHz
Channel: 157
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
(HV]| [cm] | [degree] | [dBm] :‘ch‘]’ [dBuV/m] [
*| 11570.00 | Awverage | H - - -111.86 49.05 0.00 44.19 53.98 -9.79
*[ 11570.00 Peak H - - -100.65 49.05 0.00 55.40 73.98 -18.58
17355.00 Peak H - - -101.06 55.36 0.00 61.30 68.20 -6.90
23140.00 Peak H - - -103.36 44.75 -9.54 38.85 68.20 -29.35
28925.00 Peak H - - -104.10 48.29 -9.54 41.65 68.20 -26.55
Table 7-46. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5825MHz
Channel: 165
Distance .
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL |Correction Field Limit Margin
[MHz] Detector | Pol.| Height | Azimuth | Level [dB/m] Factor Strength [dBuV/m] [dB]
HV]| [cm] | [degree] | [dBm] :‘ch‘]’ [dBuV/m] [
*| 11650.00 | Awerage | H - - -112.44 48.98 0.00 43.54 53.98 -10.44
* 11650.00 Peak H - - -100.00 48.98 0.00 55.98 73.98 -18.00
17475.00 Peak H - - -101.02 56.09 0.00 62.06 68.20 -6.14
23300.00 Peak H - - -103.80 44.75 -9.54 38.41 68.20 -29.79
29125.00 Peak H - - -103.53 48.28 -9.54 42.21 68.20 -25.99
Table 7-47. Radiated Measurements
Fec D: AsLsmicooor | ZA\PETEST:  Focruisar s ians i EASREUENTREPORT - gD |
Test Report S/N: Test Dates: EUT Type: P 76 of 88
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7.6.3 Antenna-1 Radiated Band Edge Measurements (40MHz BW)
15.205 §15.209

Band edge emissions were investigated for all antennas, modes, channels, and bandwidths. Only the data
from the worst case configuration is shown in this section.

Worst Case Mode:

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters
Operating Frequency: 5190MHz
Channel: 38
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 51.95 dBuv
Ref 124.6 dBuv *Att 0 dB SWT 20 ms 5.150000000 GHz
Offget 17]6 dB
—120 TIMI T CHELCK TS
[ 2 |
SGL
1 R R
AVG|
LVL
—100
e A
[ T
/ U PS
—80 /
-0 - T N 6DB
AC
—60
FCCU12A/V /
A anit
50 ‘/“/'M)
—40
=30
Center 5.15 GHz 12 MHz/ Span 120 MHz

Date: 24.MAY.2016 00:13:24

Plot 7-69. Radiated Restricted Lower Band Edge Plot (Average — UNII Band 1)
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Antenna-1 Radiated Band Edge Measurements (40MHz BW)
15.407(b.1)(b.2) §15.205 §15.209

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 67.29 dBpv

Ref 124.6 dBuv *Att 0 dB SWT 20 ms 5.144807692 GHz

Offget 176 dB
—120 TTMIT CHELCK PAS

SGL

1 pg [110

e /1 WWM VL

. | |
/ ps

—80
FCCU12PK /

WS IR YRR ey MANMWW WW -

—50

—40

—30

Center 5.15 GHz 12 MHz/ Span 120 MHz

Date: 24.MAY.2016 00:10:16

Plot 7-70. Radiated Restricted Lower Band Edge Plot (Peak — UNII Band 1)
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Antenna-1 Radiated Band Edge Measurements (40MHz BW)
15.407(b.1)(b.2) §15.205 §15.209

Worst

Case Mode:

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters

Operating Frequency:

Chann

@

Ref 124.9 dBuv

el:

5310MHz

62
*RBW 1 MHz Marker 1 [T]
*VBW 3 MHz 5

51.44 dBpv
*Att 0 dB SWT 20 ms 5.3499

1
1
99995 GHz

Offget 1749 dB
—120 TEMTT—CHECE PATS
SGL
N <[220
AVG
LVL
—100
I
] n
u PS
100 £ 100
6DB
AC

—60

FCCU12H

—50

—40

—30

Center

5.35 GHz

Date: 24.MAY.2016 00:18:45

Plot 7-71. Radiated Restricted Upper Band Edge Plot (Average — UNII Band 2A)

12 MHz/ Span 120 MHz
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Antenna-1 Radiated Band Edge Measurements (40MHz BW)
15.407(b.1)(b.2) §15.205 §15.209

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 62.83 dBpv

Ref 124.9 dBuv *Att 0 dB SWT 20 ms 5.352115380 GHz

Offget 1749 dB

120 1
SGL
m11o
LVL
L PPV Dnadas Wi
U
90
\ PS
g0
FCCU12HK \
—70 SD 100 £ 100

7 MWM =

60 A A AT ]
B NNy
—50
—40
—30
Center 5.35 GHz 12 MHz/ Span 120 MHz

Date: 24.MAY.2016 00:19:45

Plot 7-72. Radiated Restricted Upper Band Edge Plot (Peak — UNII Band 2A)
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Antenna-1 Radiated Band Edge Measurements (40MHz BW)

15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters

Operating Frequency:

Channel:

@

5510MHz

102

*RBW 1 MHz Marker 1 [T1

*VBW 3 MHz 50.86 dBpvV
Ref 125 dBuv *Att O dB SWT 20 ms 5.460000000 GHz

]

Offget 18 |dB
—120

EE <110

T —CHEET PASS

—100

—90

—80

70 SWPR fa¥al £ 100

—60

FCCU2CHV

—50

—40

—30

Center 5.46 GHz

Date: 24.MAY.2016 00:25:48

Plot 7-73. Radiated Restricted Lower Band Edge Plot (Average — UNII Band 2C)
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Antenna-1 Radiated Band Edge Measurements (40MHz BW)

15.407(b.1)(b.2

15.205 §15.209

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 64.47 dBpv
Ref 125 dBpv *Att 0 dB SWT 20 ms 5.462692308 GHz
Offget 18 |dB
120 e e -
SGL
110
LVL
-100
= VMW
90
/ PS
80 /
|- yapl 100 £ 100
FOCCTZETE - 6DB
Mwww‘\, AcC
| . WAW"‘ WM}]AL\“MM
50
40
30
Center 5.46 GHz 12 MHz/ Span 120 MHz

Date: 24.MAY.2016 00:25:17

Plot 7-74. Radiated Restricted Lower Band Edge Plot (Peak — UNII Band 2C)
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.

Antenna-1 Radiated Band Edge Measurements (40MHz BW)
15.407(b.1)(b.2) §15.205 §15.209

Worst

Case Mode:

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0

@

Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.64 dBpv
Ref 127.3 dBuv *Att 10 dB SWT 20 ms 5.858974359 GHz

Off
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80
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100 off 130
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—60

—50
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Center

5.85 GHz

Date: 16.MAY.2016 20:07:18

15 MHz/ Span

150 MHz

Plot 7-75. Radiated Upper Band Edge Plot (Peak — UNII Band 3)
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7.7 Line-Conducted Test Data
§15.407

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while
the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data
rates and modes were investigated for conducted spurious emissions. Only the conducted emissions of the
configuration that produced the worst case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below, per Section 15.207.

Frequency of emission Conducted Limit (dBuV)
(i) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

Table 7-48. Conducted Limits
*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10-2013, Section 6.2

Test Settings

Quasi-Peak Field Strenqth Measurements

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

L O

Trace was allowed to stabilize

Average Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the spurious emission of interest
2. RBW = 9kHz (for emissions from 150kHz — 30MHz)
3. Detector = RMS
4. Sweep time = auto couple
5. Trace mode = max hold
6. Trace was allowed to stabilize
. Z\ PCTEST FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT Reviewed by:
FCC ID: ASLSMG900T 5/\;7 (CLASS Il PERMISSIVE CHANGE) w Quality Manager
Test Report S/N: Test Dates: EUT Type: Page 84 of 88
0Y1605130904.A3L 5/12-5/25/2016 Portable Handset 9
© 2016 PCTEST Engineering Laboratory, Inc. V33

12/01/2015



PCTEST

Test Setup

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

80

Test

travel
adapter

Tmx15m 10cm
nonconducting platform

Tm
extender cable

cm

LISN

reference ground plane

Figure 7-6. Test Instrument & Measurement Setup

Notes

1.

N o o bk~ Db

All modes of operation were investigated and the worst-case emissions are reported using mid channel.
The emissions found were not affected by the choice of channel used during testing.

The limit for an intentional radiator from 150kHz to 30MHz are specified in 15.207.

Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)

QP/AV Level (dBuV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)

Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)

Traces shown in plot are made using a peak detector.

Deviations to the Specifications: None.
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Line-Conducted Test Data
§15.407

Agilent EMI Receiver - Frequenqr Scan
SE Q ADC 5 c | | ALIGNAUTO | 02:00:04 PM Mavl? 2016
REQUENCY SCAN Scan

Discrete 0 5i5
Scan-Search-Meas Atten: 10 dB Free Run

Mkr1 30 MHz
Ref 96.99 dBpV 23.368 dBpV
*

|
.

Y M’h’q Mﬂ rf'\

Start 150 kHz ' Stop 30 MHz
Res BW 9 kHz VBW 90 kHz Dwell Time 96.07 us(# 4 kHz)

SIG FREQ QPD AMPTD AVG AMPTD QPDLL1A AVG LL2 A OFF

% 9.1494 MHz |44.967 dBuV _ [40.031 dBuV -16.033dB [-9969dB |— = [9.00kHz lCiSPR}
9.1814 MHz |45.236 dBuV _ |41.761 dBuV __
m[1 [9.3174 MHz [45.058dBuV  [39.949dBuV |— = [-14942dB [-10.051dB |—  [9.00 kHz (CISPR)

9.3534 MHz | 44.946 dBuV : . X 9.00 kHz (CISPR)
9.5414 MHz | 45.106 dBuV . 9.00 kHz (CISPR)

I:III__v
>
sTatus ! DC Coupled
Plot 7-76. Line Conducted Plot with 802.11a UNII Band 3 (L1)
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Line-Conducted Test Data
§15.407

Agilent EMI Receiver - Frequency Scan

ALIGN AUTO
REQUENCY SCAN Scan

Discrete 0 5i5
Scan-Search-Meas Atten: 10 dB Free Run

Mkr1 30 MHz
Ref 96.99 dBpV 22.515 dBpV

*

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 s (# 4 kHz)

QPD AMPTD AVG AMPTD OFF QPDLL1A AVG LL2 A OFF RBW

% 8.5654 MHz [42.727 dBuV  |38.497 dByV  |— A17273dB [11503dB [—  [9.00 kHz (CISPR)
9.0214 MHz |43.987dBuV _ [40447dBuwV |—  |-16.013dB [-9563dB |—  |9.00 kHz(CISPR) |
|1 [9.1134 MHz [44.402dBuV  [40036dBuV |— = [-15598dB [-9964dB |—  [9.00 kHz (CISPR)

9.1854 MHz |43.783 dBuV  [39.287 dBuV -16.217dB |-10.713dB 9.00 kHz (CISPR)

9.3254 MHz |43.768 dBuV _ | 39.995 dBuV 16.232dB_|-10.005 dB 9.00 kHz (CISPR)
6 |M[1 94694 MHz [43559dBuV [39723dBuyV |— = [-16441dB [-10277dB |—  [9.00 kHz(CISPR) [&
< >
MsG 1 File <Screen_0001.png> saved sTatus ! DC Coupled

Plot 7-77. Line Conducted Plot with 802.11a UNII Band 3 (N)
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8.0 CONCLUSION

The data collected relate only the item(s) tested and show that the Samsung Portable Handset
FCC ID: A3LSMG900T is in compliance with Part 15E of the FCC Rules.
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