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Frequency Stability

§15.407(g)

The EUT was placed inside of an environmental chamber as the temperature in the chamber was varied
between -30°C and +50°C. The temperature was incremented by 10° intervals and the unit was allowed to
stabilize at each temperature before each measurement. The center frequency of the transmitting channel was
evaluated at each temperature and the frequency deviation from the channel’s center frequency was recorded.
Data for the worst case channel is shown below.

OPERATING FREQUENCY: 5,260,000,000 Hz
CHANNEL: 52
REFERENCE VOLTAGE: 3.30 VDC
VOLTAGE POWER TEMP FREQUENCY |Freq. Dev.| Deviation
(%) (vbC) (c) (Hz) (Hz) (%)

100 % 3.30 + 20 (Ref) | 5,259,999,800 -200 -0.00000380

100 % -40 5,259,999,934 -66 -0.00000125

100 % -30 5,259,999,972 -28 -0.00000053

100 % -20 5,260,000,032 32 0.00000061

100 % -10 5,260,000,041 41 0.00000078

100 % 0 5,260,000,042 42 0.00000080

100 % +10 5,260,000,203 203 0.00000386

100 % + 20 5,259,999,974 -26 -0.00000049

100 % + 30 5,260,000,271 271 0.00000515

100 % + 40 5,259,999,982 -18 -0.00000034

100 % + 50 5,260,000,049 49 0.00000093

100 % + 60 5,260,000,030 30 0.00000057

100 % +70 5,259,999,850 -150 -0.00000285

100 % + 85 5,259,999,688 -312 -0.00000593
BATT. ENDPOINT 2.90 + 20 5,259,999,999 -1 -0.00000002

Table 7-10. Frequency Stability Measurements for UNII Band 2A (Ch. 52)
Note:

Based on the results of the frequency stability test shown above the frequency deviation results measured are
very small. As such it is determined that the channels at the band edge would remain in-band when the
maximum measured frequency deviation noted during the frequency stability tests is applied. Therefore the
device is determined to remain operating in band over the temperature and voltage range as tested.
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Frequency Stability

§15.407(g)

The EUT was placed inside of an environmental chamber as the temperature in the chamber was varied
between -30°C and +50°C. The temperature was incremented by 10° intervals and the unit was allowed to
stabilize at each temperature before each measurement. The center frequency of the transmitting channel was
evaluated at each temperature and the frequency deviation from the channel’s center frequency was recorded.
Data for the worst case channel is shown below.

OPERATING FREQUENCY: 5,500,000,000 Hz
CHANNEL: 100
REFERENCE VOLTAGE: 3.30 VDC
VOLTAGE POWER TEMP FREQUENCY |Freq. Dev.| Deviation
(%) (vbC) (c) (Hz) (Hz) (%)
100 % 3.30 + 20 (Ref) | 5,500,000,187 187 0.00000340
100 % -40 5,500,000,050 50 0.00000091
100 % -30 5,499,999,900 -100 -0.00000182
100 % -20 5,499,999,834 -166 -0.00000302
100 % -10 5,499,999,809 -191 -0.00000347
100 % 0 5,500,000,116 116 0.00000211
100 % +10 5,499,999,832 -168 -0.00000305
100 % + 20 5,499,999,889 -1 -0.00000202
100 % + 30 5,500,000,151 151 0.00000275
100 % + 40 5,500,000,157 157 0.00000285
100 % + 50 5,499,999,947 -53 -0.00000096
100 % + 60 5,499,999,906 -94 -0.00000171
100 % +70 5,500,000,027 27 0.00000049
100 % + 85 5,499,999,623 =377 -0.00000685
BATT. ENDPOINT 2.90 + 20 5,499,999,976 -24 -0.00000044

Table 7-11. Frequency Stability Measurements for UNII Band 2C (Ch. 100)
Note:

Based on the results of the frequency stability test shown above the frequency deviation results measured are
very small. As such it is determined that the channels at the band edge would remain in-band when the
maximum measured frequency deviation noted during the frequency stability tests is applied. Therefore the
device is determined to remain operating in band over the temperature and voltage range as tested.
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The EUT was placed inside of an environmental chamber as the temperature in the chamber was varied
between -30°C and +50°C. The temperature was incremented by 10° intervals and the unit was allowed to
stabilize at each temperature before each measurement. The center frequency of the transmitting channel was
evaluated at each temperature and the frequency deviation from the channel’s center frequency was recorded.
Data for the worst case channel is shown below.

OPERATING FREQUENCY: 5,745,000,000 Hz
CHANNEL: 149
REFERENCE VOLTAGE: 3.30 VDC
VOLTAGE POWER TEMP FREQUENCY |Freq. Dev.| Deviation
(%) (vbC) (c) (Hz) (Hz) (%)

100 % 3.30 + 20 (Ref) | 5,744,999,887 -113 -0.00000197

100 % -40 5,744,999,602 -398 -0.00000693

100 % -30 5,744,999,789 -211 -0.00000367

100 % -20 5,745,000,027 27 0.00000047

100 % -10 5,744,999,943 -57 -0.00000099

100 % 0 5,745,000,176 176 0.00000306

100 % +10 5,744,999,831 -169 -0.00000294

100 % + 20 5,744,999,670 -330 -0.00000574

100 % + 30 5,744,999,949 -51 -0.00000089

100 % + 40 5,745,000,259 259 0.00000451

100 % + 50 5,744,999,946 -54 -0.00000094

100 % + 60 5,744,999,892 -108 -0.00000188

100 % +70 5,745,000,048 48 0.00000084

100 % + 85 5,744,999,812 -188 -0.00000327
BATT. ENDPOINT 2.90 + 20 5,745,000,200 200 0.00000348

Table 7-12. Frequency Stability Measurements for UNII Band 3 (Ch. 149)
Note:

Based on the results of the frequency stability test shown above the frequency deviation results measured are
very small. As such it is determined that the channels at the band edge would remain in-band when the
maximum measured frequency deviation noted during the frequency stability tests is applied. Therefore the
device is determined to remain operating in band over the temperature and voltage range as tested.
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7.7 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 v01r02, 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 UNIl 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 7-13 per Section 15.209.

Frequenc Field Strength Measured Distance
anency [uV/m] [Meters]
Above 960.0 MHz 500 3

Table 7-13. Radiated Limits

Test Procedures Used

KDB 789033 D02 v01r02 — 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 b~ 0w DN~

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
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Peak Measurements below 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Span was set greater than TMHz
3. RBW =120kHz
4. Detector = CISPR quasi-peak
5. Sweep time = auto couple
6. Trace was allowed to stabilize
Test Setup

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

bare sight
antenna rmast

Trmito 4m

./ EUT
turntable

1.5m & styrofoam block

n

|
\ 3 |

Figure 7-5. Test Instrument & Measurement Setup

Test Notes

1. All radiated spurious emissions levels were measured in a radiated test setup per the guidance of
KDB 789033 D02 v01r02 Section H.

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 7-13.

3. All spurious emissions lying in restricted bands specified in §15.205 are below the limit shown in Table
6-11. 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. The anteﬁna is manipulated through typical positions, polarity and length during the tests. The EUT is
manipulated through three orthogonal planes.
This unit was tested while powered by an DC power source.
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.

7. Emissions below 18GHz 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.

8. 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.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level gg,vm; = Analyzer Level (ggm + 107 + AFCL (gg/m)
o AFCL ggm = Antenna Factor gg/m) + Cable Loss (gg

o Margin g = Field Strength Level gg,vm; — Limit (ggvim;

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots in Section 6.8 was
calculated using the formula:
Offset (dB) = (Antenna Factor + Cable Loss + 10 dB Attenuator) — Preamplifier Gain
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7.7.1 Radiated Spurious Emission Measurements

801 FCC Part 15.209 RSE Peak Including Restricted Bands (15E)

Level in dBuV/m
(4]
o

h
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10:
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Frequency in GHz
Plot 7-77. Radiated Spurious Plot above 1GHz (802.11a — U1 Ch. 40, Ant. Pol. H)
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Plot 7-78. Radiated Spurious Plot above 1GHz (802.11a — U1 Ch. 40, Ant. Pol. V)

ECC Parl 15200 RSE Poak Including Resbicled Bands (15E)

1 2 3 a S & ‘ a a 10 11 12 13 14 15

Frecuency in GHz

Plot 7-79. Radiated Spurious Plot above 1GHz (802.11a — U2A Ch. 56, Ant. Pol. H)
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Plot 7-80. Radiated Spurious Plot above 1GHz (802.11a — U2A Ch. 56, Ant. Pol. V)
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Plot 7-81. Radiated Spurious Plot above 1GHz (802.11a — U2C Ch. 116, Ant. Pol. H)
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Plot 7-82. Radiated Spurious Plot above 1GHz (802.11a — U2C Ch. 116, Ant. Pol. V)
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Spectrum

Radiated Spurious Emissions Measurements (Above 18GHz)
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Plot 7-83. Radiated Spurious Plot above 18GHz (802.11a — Ant. Pol. H)

Spectrum
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Plot 7-84. Radiated Spurious Plot above 18GHz (802.11a — Ant. Pol. V)
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§15.247(d) §15.205 & §15.209

Radiated Spurious Emission Measurements

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5180MHz
Channel: 36
Distance .
Ant. [ Antenna |Turntable [ Analyzer . Field A .
Fr‘m‘:l‘;']'cy Detector | Pol.| Height | Azimuth | Level [:;ﬁ:l'] °°F"e‘t’t'°“ strength | d;'"\}'l;] M;rg]'"
[HV]| [ecm] | [degree] | [dBm] [ach‘]” [dBuV/m]['“H
10360.00 Peak H - - -93.79 47.84 0.00 61.05 68.20 -7.15
* 15540.00 | Awverage H - - -111.76 55.31 0.00 50.55 53.98 -3.43
*1 15540.00 Peak H - - -94.96 55.31 0.00 67.35 73.98 -6.63
*| 20720.00 | Awverage H - - -107.52 44.39 -9.54 34.32 53.98 -19.66
*1 20720.00 Peak H - - -95.58 44.39 -9.54 46.26 73.98 -27.72
25900.00 Peak H - - -94.15 45.11 -9.54 48.42 68.20 -19.78
Table 7-14. 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 .
Ant. [ Antenna |Turntable [ Analyzer . Field A .
Fr‘m‘:l‘;']'cy Detector | Pol.| Height | Azimuth | Level [:;ﬁ:l'] °°F"e‘t’t'°“ strength | dIB-IT/IItm] M;Irg]'"
HV]| [ecm] | [degree] | [dBm] [ach‘]” [dBuV/m]['“H
10400.00 Peak H - - -93.48 47.98 0.00 61.50 68.20 -6.70
*[ 15600.00 | Average H - - -112.57 55.62 0.00 50.06 53.98 -3.92
*1 15600.00 Peak H - - -94.94 55.62 0.00 67.69 73.98 -6.29
*| 20800.00 | Awerage H - - -107.46 44.39 -9.54 34.39 53.98 -19.59
*1 20800.00 Peak H - - -95.51 44.39 -9.54 46.34 73.98 -27.64
26000.00 Peak H - - -94.47 45.12 -9.54 48.10 68.20 -20.10
Table 7-15. Radiated Measurements
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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
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL cDistanf:e Field Limit Marain
[I?IIHz] y Detector | Pol. | Height | Azimuth | Level [dB/m] oFrrectlon Strength [dBuV/m] [dg]
HV]| [em] | [degree] | [dBm] [ad"é‘]” [dBuV/m]| "
10480.00 Peak H - - -93.76 48.49 0.00 61.73 68.20 -6.47
*| 15720.00 | Awverage H - - -111.53 54.63 0.00 50.10 53.98 -3.88
*1 15720.00 Peak H - - -94.34 54.63 0.00 67.29 73.98 -6.69
*| 20960.00 | Awerage H - - -107.88 44.31 -9.54 33.89 53.98 -20.09
*1 20960.00 Peak H - - -96.20 44.31 -9.54 45.57 73.98 -28.41
26200.00 Peak H - - -93.72 45.01 -9.54 48.75 68.20 -19.45
Table 7-16. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5260MHz
Channel: 52
Frequenc Ant. | Antenna |Turntable [ Analyzer AFCL cDistam.':e Field Limit Margin
[I?IIHz] y Detector | Pol.| Height | Azimuth | Level [dB/m] oFrre::tlon Strength [dBuV/m] [dg]
HV]| [em] | [degree] | [dBm] [ach‘]” [dBuV/m]| - F
10520.00 Peak H - - -94.11 48.56 0.00 61.46 68.20 -6.74
*| 15780.00 | Awverage H - - -111.43 54.68 0.00 50.25 53.98 -3.73
*1 15780.00 Peak H - - -95.65 54.68 0.00 66.03 73.98 -7.95
*| 21040.00 | Awverage H - - -107.55 44.29 -9.54 34.20 53.98 -19.78
*1 21040.00 Peak H - - -96.71 44.29 -9.54 45.04 73.98 -28.94
26300.00 Peak H - - -92.59 45.00 -9.54 49.86 68.20 -18.34
Table 7-17. Radiated Measurements
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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
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL cDistanf:e Field Limit Marain
[I?IIHz] y Detector | Pol. | Height | Azimuth | Level [dB/m] oFrrectlon Strength [dBuV/m] [dg]
HV]| [em] | [degree] | [dBm] [ad"é‘]” [dBuV/m]| "
10560.00 Peak H - - -97.36 48.47 0.00 58.11 68.20 -10.09
*| 15840.00 | Awerage H - - -111.52 54.71 0.00 50.19 53.98 -3.79
*1 15840.00 Peak H - - -94.78 54.71 0.00 66.93 73.98 -7.05
*| 21120.00 | Awverage H - - -106.58 44.28 -9.54 35.15 53.98 -18.83
*1 21120.00 Peak H - - -96.52 44.28 -9.54 45.21 73.98 -28.77
26400.00 Peak H - - -92.99 45.02 -9.54 49.49 68.20 -18.71
Table 7-18. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5320MHz
Channel: 64
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL CDistanf:e Field Limit Marain
[I?IIHz] y Detector | Pol.| Height | Azimuth | Level [dB/m] oFrre::tlon Strength [dBuV/m] [dg]
HV]| [em] | [degree] | [dBm] [ach‘]” [dBuV/m]| "
*| 10640.00 | Awverage H - - -108.35 48.31 0.00 46.96 53.98 -7.02
*1 10640.00 Peak H - - -97.03 48.31 0.00 58.28 73.98 -15.70
*| 15960.00 | Awverage H - - -111.78 55.08 0.00 50.30 53.98 -3.68
*1 15960.00 Peak H - - -94.41 55.08 0.00 67.67 73.98 -6.31
*| 21280.00 | Awverage H - - -106.85 44.26 -9.54 34.87 53.98 -19.10
*1 21280.00 Peak H - - -95.60 44.26 -9.54 46.12 73.98 -27.85
26600.00 Peak H - - -114.96 47.61 -9.54 30.10 68.20 -38.10
Table 7-19. Radiated Measurements
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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
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL cDistanf:e Field Limit Marain
[:\1"”2] y Detector | Pol.| Height | Azimuth [ Level [dB/m] oFrrectlon Strength [dBuV/m] [dg]
HV]| [em] | [degree] | [dBm] [adcé‘]” [dBuV/m]| - F
*[ 11000.00 | Average H - - -106.21 48.61 0.00 49.40 53.98 -4.58
*1 11000.00 Peak H - - -94.12 48.61 0.00 61.49 73.98 -12.49
16500.00 Peak H - - -104.57 55.34 0.00 57.77 68.20 -10.43
22000.00 Peak H - - -93.64 44.50 -9.54 48.32 68.20 -19.88
27500.00 Peak H - - -103.71 47.97 -9.54 41.72 68.20 -26.48
Table 7-20. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5580MHz
Channel: 116
Distance .
Ant. | Antenna |Turntable [ Analyzer Field .. .
F AFCL i Limit M
";:n‘:l‘;']'cy Detector | Pol. | Height | Azimuth | Level | /oo °°F"e‘t’t'°“ strength | dB'"\}'Im] Eirg]'"
[HV]| [ecm] | [degree] | [dBm] [ach‘]” [dBuV/m]['“H
*[ 11160.00 | Average H - - -106.04 48.34 0.00 49.30 53.98 -4.68
*1 11160.00 Peak H - - -93.67 48.34 0.00 61.67 73.98 -12.31
16740.00 Peak H - - -104.67 56.87 0.00 59.20 68.20 -9.00
* 22320.00 | Average H - - -106.74 44.57 -9.54 35.29 53.98 -18.69
*| 22320.00 Peak H - - -95.96 44.57 -9.54 46.07 73.98 -27.91
27900.00 Peak H - - -102.85 48.11 -9.54 42.72 68.20 -25.48
Table 7-21. Radiated Measurements
. z\ PCTEST . 15.. . f Reviewed by:
FCC ID: XO2SPB209A ¥ . . FCC Pt. 15.407 802 1€€é%$fp?g:TT§$SUREMENT REPORT ) Wireless Quamy Manager
Test Report S/N: Test Dates: EUT Type: P 72 of 106
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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
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL CDistanf:e Field Limit Marain
[I?IIHz] y Detector | Pol.| Height | Azimuth | Level [dB/m] oFrrectlon Strength [dBuV/m] [dg]
HV]| [em] | [degree]| [dBm] [ad"é‘]” [dBuV/m]| "
*| 11440.00 | Awverage H - - -105.48 49.21 0.00 50.73 53.98 -3.25
*1 11440.00 Peak H - - -93.65 49.21 0.00 62.56 73.98 -11.42
17160.00 Peak H - - -104.63 57.84 0.00 60.21 68.20 -7.99
*| 22880.00 | Awerage H - - -107.95 44.61 -9.54 34.12 53.98 -19.86
*| 22880.00 Peak H - - -96.76 44.61 -9.54 45.31 73.98 -28.67
28600.00 Peak H - - -101.93 48.29 -9.54 43.82 68.20 -24.38
Table 7-22. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5745MHz
Channel: 149
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL CDistanf:e Field Limit Margin
[I?IIHz] y Detector | Pol.| Height | Azimuth | Level [dB/m] oFrre::tlon Strength [dBuV/m] [dg]
HV]| [em] | [degree] | [dBm] [ach‘]” [dBuV/m]| "
*| 11490.00 | Awerage H - - -106.06 49.47 0.00 50.41 53.98 -3.57
*1 11490.00 Peak H - - -93.36 49.47 0.00 63.11 73.98 -10.87
17235.00 Peak H - - -105.00 57.93 0.00 59.93 68.20 -8.27
*| 22980.00 | Awerage H - - -108.08 44.68 -9.54 34.06 53.98 -19.92
*1 22980.00 Peak H - - -96.64 44.68 -9.54 45.50 73.98 -28.48
28725.00 Peak H - - -102.96 48.26 -9.54 42.76 68.20 -25.44
Table 7-23. Radiated Measurements
. z\ PCTEST . 15.. . f Reviewed by:
FCC ID: XO2SPB209A ¥ . FCC Pt. 15.407 802 1€€é%$fp?g:TT§$SUREMENT REPORT ) Wireless Qualiy Manager
Test Report S/N: Test Dates: EUT Type: P 73 of 106
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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
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL cDistanf:e Field Limit Marain
[I(\]IIHz] y Detector | Pol.| Height | Azimuth | Level [dB/m] oFrrectlon Strength [dBuV/m] [dg]
HV]| [em] | [degree] | [dBm] [ad"é‘]” [dBuV/m]| - F
*[ 11570.00 | Average H - - -105.50 49.31 0.00 50.81 53.98 -3.17
*1 11570.00 Peak H - - -93.59 49.31 0.00 62.72 73.98 -11.26
17355.00 Peak H - - -104.93 59.31 0.00 61.37 68.20 -6.83
23140.00 Peak H - - -95.71 44.75 -9.54 46.50 68.20 -21.70
28925.00 Peak H - - -102.18 48.29 -9.54 43.57 68.20 -24.63
Table 7-24. Radiated Measurements
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5825MHz
Channel: 165
Frequenc Ant. | Antenna |Turntable | Analyzer AFCL cDistanf:e Field Limit Marain
[I?IIHZ] Y| Detector | Pol.| Height | Azimuth | Level o °F"e°"°“ strength || oiv | dg]
HV]| [em] | [degree] | [dBm] [adcé‘]” [dBuV/m]| - F
*| 11650.00 | Awverage H - - -105.64 49.33 0.00 50.69 53.98 -3.29
*1 11650.00 Peak H - - -92.60 49.33 0.00 63.73 73.98 -10.25
17475.00 Peak H - - -104.69 60.35 0.00 62.66 68.20 -5.54
23300.00 Peak H - - -96.24 44.75 -9.54 45.97 68.20 -22.23
29125.00 Peak H - - -102.78 48.28 -9.54 42.96 68.20 -25.24
Table 7-25. Radiated Measurements
. z\ PCTEST . 15.. . f Reviewed by:
FCC ID: XO2SPB209A ¥ . . FCC Pt. 15.407 802 1(1callsr:_\(¢I:Fll.lgllI\ITl:llcl)ENA)SUREMENT REPORT ) Wireless Quamy Manager
Test Report S/N: Test Dates: EUT Type: P 74 of 106
0Y1604070737.X02 417 - 6/17/2016 WIfi/BT/NFC Module age 740
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7.7.2 Radiated Band Edge Measurements (20MHz BW)

§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

802.11a

Worst Case Transfer Rate: 6 Mbps

Distance of Measurements: 3 Meters

Operating Frequency:

Channel:

®

Ref 118.2 dBuv

5180MHz
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*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.02 dBpv

*Att 0 dB SWT 20 ms 5.149520000 GHz
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Date: 4.MAY.2016 17:56:20

Plot 7-85. Radiated Restricted Lower Band Edge Plot (Average — UNII Band 1)
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Radiated Band Edge Measurements (20MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209

® *RBW 1 MHz Marker 1
*VBW 3 MHz

]

.53 dBpv
Ref 124.9 dBuv * Att 0 dB SWT 20 ms 5.149040000 GHz
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Date: 4.MAY.2016 17:59:55

Plot 7-86. Radiated Restricted Lower Band Edge Plot (Peak — UNIl Band 1)
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§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

Radiated Band Edge Measurements (20MHz BW)

802.11a

Worst Case Transfer Rate: 6 Mbps

Distance of Measurements: 3 Meters
Operating Frequency: 5320MHz
Channel: 64
® *RBW 1 MHz Marker 1 [Tl ]
*VBW 3 MHz 49.17 dBuv
Ref 118.2 dBuv *Att 0 dB SWT 20 ms 5.350960000 GHz
Offget 18]2 dB
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—110 u
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r:\vel —100
W/_\ LVL
e \
80 \ PS
—70
SWP 100 off \Cf)
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\A“\‘\‘ FCqU12AV
1
_50 \ v
w
—40
—30
.20
Center 5.35 GHz 8 MHz/ Span 80 MHz

Date: 4.MAY.2016 18:50:43

Plot 7-87. Radiated Restricted Upper Band Edge Plot (Average — UNII Band 2A)
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Radiated Band Edge Measurements (20MHz BW)

§15.407(b.1)(b.2) §15.205 §15.209

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 64.60 dBuv
Ref 124.9 dBuv * Att 0 dB SWT 20 ms 5.350240000 GH=z
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Date: 4.MAY.2016 18:52:26

Plot 7-88. Radiated Restricted Upper Band Edge Plot (Peak — UNII Band 2A)
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§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

Radiated Band Edge Measurements (20MHz BW)

802.11a

Worst Case Transfer Rate: 6 Mbps

Distance of Measurements: 3 Meters

Operating Frequency:

Channel:

®

5500MHz
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*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 48 .33 dBuv
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Plot 7-89. Radiated Restricted Lower Band Edge Plot (Average — UNIl Band 2C)
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Radiated Band Edge Measurements (20MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209

® *RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 63.69 dBuv
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Plot 7-90. Radiated Restricted Lower Band Edge Plot (Peak — UNII Band 2C)
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§15.407(b.1)(b.2) §15.205 §15.209

Radiated Band Edge Measurements (20MHz BW)

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6 Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 5825MHz
Channel: 165
® *RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 59.90 dBuv
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Date: 4.MAY.2016 19:58:17
Plot 7-91. Radiated Upper Band Edge Plot (Peak — UNII Band 3)
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7.7.3 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:

®

Ref 118.6 dBuv
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Plot 7-92. Radiated Restricted Lower Band Edge Plot (Average — UNII Band 1)
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®

Ref 124.9 dBpv

Radiated Band Edge Measurements (40MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209
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Plot 7-93. Radiated Restricted Lower Band Edge Plot (Peak — UNIl Band 1)

FCC ID: XO2SPB209A

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

)\ PCTEST
= == T (CERTIFICATION)

LEL) Wireless

Reviewed by:
Quality Manager

Test Report S/N:
0Y1604070737.X02

Test Dates:
4/7 - 6/17/2016

EUT Type:
Wifi/BT/NFC Module

Page 83 of 106

© 2016 PCTEST Engineering Laboratory, Inc.

V33
12/01/2015



PCTEST

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: 5310MHz
Channel: 62
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Plot 7-94. Radiated Restricted Upper Band Edge Plot (Average — UNII Band 2A)
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Radiated Band Edge Measurements (40MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209
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Plot 7-95. Radiated Restricted Upper Band Edge Plot (Peak — UNII Band 2A)
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§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

Radiated Band Edge Measurements (40MHz BW)

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters

Operating Frequency:

Channel:

®
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Plot 7-96. Radiated Restricted Lower Band Edge Plot (Average — UNIl Band 2C)
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Radiated Band Edge Measurements (40MHz BW)

§15.407(b.1)(b.2) §15.205 §15.209
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Plot 7-97. Radiated Restricted Lower Band Edge Plot (Peak — UNII Band 2C)
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§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

Radiated Band Edge Measurements (40MHz BW)

802.11n (40MHz)

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159
® *RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 60.35 dBuv
Ref 126.6 dBuv * Att 0 dB SWT 20 ms 5.883360000 GHz
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Plot 7-98. Radiated Upper Band Edge Plot (Peak — UNII Band 3)

FCC ID: XO2SPB209A

)\ PCTEST

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

(CERTIFICATION) L) Wireless

Reviewed by:
Quality Manager

Test Report S/N: Test Dates:
0Y1604070737.X02 4/7 - 6/17/2016

EUT Type:
Wifi/BT/NFC Module

Page 88 of 106

© 2016 PCTEST Engineering Laboratory, Inc.

V33
12/01/2015



PCTEST

§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

7.7.4 Radiated Band Edge Measurements (80MHz BW)

802.11n (80MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters

Operating Frequency:
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Offget dB
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Date: 4.MAY.2016 18:12:17

Plot 7-99. Radiated Restricted Lower Band Edge Plot (Average — UNII Band 1)
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PCTEST
Radiated Band Edge Measurements (80MHz BW)

§15.407(b.1)(b.2) §15.205 §15.209

®

Ref 124.9 dBpv

* Att 0 dB
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* VBW
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3 MHz
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Date: 4.MAY.2016 18:14:13

Plot 7-100. Radiated Restricted Lower Band Edge Plot (Peak — UNII Band 1)
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§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

Radiated Band Edge Measurements (80MHz BW)

802.11ac (80MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters
Operating Frequency: 5290MHz
Channel: 58
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 52.75 dBuv
Ref 123 dBuv * Att 0 dB SWT 20 ms 5.380940000 GHz
120 Offgset dB
LIEMIT CHECK PAY4S
BN
110 SGL
r:\vel
LVL
—100
—90
SV e )
—80 i \
—70 - -
SWP 100 off 00
3DB
\ AC
—60
FCCU1l2H/V \ 1
Y.
—50
—40
—30
Center 5.35 GHz 14 MHz/ Span 140 MHz

Date: 4.MAY.2016 19:09:01

Plot 7-101. Radiated Restricted Upper Band Edge Plot (Average — UNII Band 2A)
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Radiated Band Edge Measurements (80MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209

® *RBW 1 MHz Marker 1 [Tl ]
*VBW 3 MHz 61.42 dBuv
Ref 124.9 dBuv * Att 0 dB SWT 20 ms 5.380240000 GH=z
Offget 17]9 dB
—120 TEMTT—CHEER PESS
SGL
1 pg [110
MAXH
LVL
—100
it P g
w
PS
—80
FCCU12HK
L0 QWD 100 Jle .
AC
—60
—50
—40
—30
Center 5.35 GHz 14 MHz/ Span 140 MHz

Date: 4.MAY.2016 19:10:22

Plot 7-102. Radiated Restricted Upper Band Edge Plot (Peak — UNII Band 2A)
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Radiated Band Edge Measurements (80MHz BW)

§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

802.11ac (80MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters

Operating Frequency:

Channel:

®

Ref 123.7 dBuv

*Att 0 dB SWT 20 ms 5.

5530MHz

106

*RBW 1 MHz Marker 1
*VBW 3 MHz

0 dBpv

58950000 GHz

Off

et 23)7 dB
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—110
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100 off 00

3DB
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60

FCCU2CH
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—40

—30

Center

5.46 GHz

Date: 4.MAY.2016 19:30:59

15 MHz/ Span

150 MHz

Plot 7-103. Radiated Restricted Lower Band Edge Plot (Average — UNII Band 2C)
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Radiated Band Edge Measurements (80MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209

@ *RBW 1 MHz Marker 1 [T1
*VBW 3 MHz 61

]

.54 dBpv
Ref 125.6 dBuv * Att 0 dB SWT 20 ms 5.446320000 GHz
Offget 1816 dB
120 IIMTIT CHEIFK pads
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110
LVL
—100
90 Ay L
/ WWMPS
—80 /
_F@L,ucwﬁr\ 100 olf 00 3DB
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v
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—50
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—30
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Date: 4.MAY.2016 19:34:10

Plot 7-104. Radiated Restricted Lower Band Edge Plot (Peak — UNII Band 2C)
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PCTEST

Radiated Band Edge Measurements (80MHz BW)

§15.407(b.1)(b.2) §15.205 §15.209

Worst Case Mode:

802.11ac (80MHz)

Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters
Operating Frequency: 5775MHz
Channel: 155
® *RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 59.87 dBuv
Ref 126.6 dBuv * Att 0 dB SWT 20 ms 5.850240000 GHz
Offget 1946 dB
120 LIEMIT CHECK PA4S
[ A |
SGL
Lo
MAxE|
LVL
—100
—90 PS
\S?TP 100 olf 100
=70 FeTSPR 3DB
A H AC
0 YRV /1P R TR} IO VY Py eshunmampile Mokt v
—50
—40
—30
Center 5.85 GHz 8 MHz/ Span 80 MHz
Date: 4.MAY.2016 20:02:56
Plot 7-105. Radiated Upper Band Edge Plot (Peak — UNII Band 3)
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PCTEST

Radiated Spurious Emissions Measurements — Below 1GHz

7.8
§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 maximum power, and at the appropriate
frequencies. All data rates and modes were investigated for radiated spurious emissions. 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 7-26 per Section 15.209.

Frequency Field Strength Measured Distance
[uV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Table 7-26. Radiated Limits

Test Procedures Used

ANS| C63.4-2014

Test Settings

Quasi-Peak Field Strength Measurements

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

2 T o

Trace was allowed to stabilize

Reviewed by:
Quality Manager

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

(CERTIFICATION) L) Wirelese
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Test Setup

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

#

0.8m

’»

-5

antenna mast

EUT
turntable
} 3m
Figure 7-6. Radiated Test Setup < 30MHz
EUT
turntable

3m |

Figure 7-7. Radiated Test Setup < 1GHz

Trnto dm
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Test Notes

1.

All emissions lying in restricted bands specified in §15.205 are below the limit shown in Table 7-13.

2. The broadband receive antenna is manipulated through vertical and horizontal polarizations during the

tests. The EUT is manipulated through three orthogonal planes.

This unit was tested while powered by an DC power source.

The spectrum is investigated using a peak detector and final measurements are recorded using
CISPR quasi peak detector. The worst-case emissions are reported however emissions whose levels
were not within 20dB of the respective limits were not reported.

Emissions were measured at a 3 meter test distance.

Emissions are investigated while operating on the center channel of the mode, band, and modulation
that produced the worst case results during the transmitter spurious emissions testing.

No spurious emissions were detected within 20dB of the limit below 30MHz.

The results recorded using the broadband antenna is known to correlate with the results obtained by
using a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna
was found to be less than 2:1.

9. The wide spectrum spurious emissions plots shown on the following pages are used only for the
purpose of emission identification. There were no emissions detected in the 30MHz — 1GHz frequency
range, as shown in the subsequent plots.

FCC ID: XO2SPB209A | 2N FCTJ.E.s. T FCC Pt. 15.407 802.1(1caér:_\{?_1l:Fll.lgl‘I\ITl:llcl)ENA)SUREMENT REPORT = Wireless cR)Z::ﬁ:/v:/li :;’g:er
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Radiated Spurious Emissions Measurements (Below 1GHz)

§15.209
Agilent Spectrum Analyzer - Swept SA
( | REPRESEL |50Q AC | CORREC | | SENSE:INT] | ALGNAUTO | 11:42:52 AM Apr 07, 2016
#Avg Type: RMS Frequency
PNO: Fast i, 1rig:FreeRRun
IFGain:High #Atten: 0 4B
Auto Tune
Ref -20.00 dBm
Center Freq
‘ ‘ e I — gl  515.000000 MHz
‘ ‘ ] ‘ StartFreq
30.000000 MHz
Stop Freq
1.000000000 GHz
il ’J'lwwmwk,m-m,,h otabtabp Akl Beanod CFsSte
i 2.462000000 GHz|
Auto Man
FreqOffset
0 Hz
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
MSG STATUS
Plot 7-106. Radiated Spurious Plot below 1GHz (802.11a — U3 Ch. 157, Ant. Pol. H)
Agﬂent Spectrum Analyzer - Swept SA
| REPRESEL |S0Q AC | CORREC | | SENSEINT] | ALIGNAUTO [11:52:12 41
#Avyg Type: RMS Frequency
PNO: Fast (, 119:FreeRun
IFGain:High #Atten: 0 dB
Auto Tune
Rel 2000 dEm P
Center Freq
515.000000 MHz
| —
StartFreq
i 30.000000 MHz
JER—
Stop Freq
1.000000000 GHz
[
CF Step
2.462000000 GHz|
Auto Man
IR
Freq Offset
0 Hz
Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
Plot 7-107. Radiated Spurious Plot below 1GHz (802.11a — U3 Ch. 157, Ant. Pol. V)
. Z\ PCTEST FCC Pt. 15.407 802.11a/n/ac UNIl MEASUREMENT REPORT f x= Reviewed by:
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§15.407

Test Overview and Limit

7.9 Line-Conducted Test Data

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)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46
05-5 56 46
5-30 60 50

Table 7-27. Conducted Limits

*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10-2013, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

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

8. RBW = 9kHz (for emissions
9. Detector = quasi-peak

10. Sweep time = auto couple
11. Trace mode = max hold

from 150kHz — 30MHz)

12. Trace was allowed to stabilize

Average Field Strength Measu

rements

RBW = 9kHz (for emissions
Detector = RMS

Sweep time = auto couple
Trace mode = max hold

2 T o

from 150kHz — 30MHz)

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the spurious emission of interest
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Test Setup

PCTEST

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

a0 cm

Test Notes

Tmx1hm
nonconducting platform

reference ground plane

trawel
adapter

Figure 7-8. Test Instrument & Measurement Setup

1m
extender cable

1. 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.

N o o & 0w DN

Deviations to the Specifications: None.

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.
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7\ PCTEST'
Line-Conducted Test Data
§15.407

Agilent EMI Receiver - Frequency Scan

0 RL | REPRESEL |SO@/ADC | CORREC | | | ALIGNAUTOD |
Freq (Meters) 28.632092 MHz EQUENCY SCAN 55'?"

Discrete ]
Scan-Search-Meas Atten: 10 dB

Free Run

Ref 96.99 dBUY

VBW 90 kHz

Mkr1 25.196322 MHz

18.334 dBpv
*

QPDLL1A AVGLL2A OFF

i [—  [-20319dB |-21.232dB |

: ! = [24712adB [12884dB |

3 |W[1 [30618MHz [18749dBuV [22142dBuV |-  |37.261dB [23.858dB |
4 |W|1 |51010 MHz [24.664dBuV [22.955dBuV |~  |-36.336dB [27.745dB |
65 _|W|1 |26.332 MHz [19.396dBuV [14.606dBuV |-  [40.604dB [-35.304dB |
W [1 [26384 MHz [19382dBpvV _ [14991dBuv [ [40618dB [-36009dB |

8IG TRC QPD AMPTD AVG AMPTD OFF

FREQ

|1 [W|1 [265.52 kHz |31.938 dBuV | 30.025 dBuV
|2 [m[1 [417.98kHz [32.776 dBuV | 34.604 dBuV

<

9.00 kHz (CISPR) ™

REW #~
>

MSG status ! DC Coupled

Plot 7-108. Line Conducted Plot with 802.11a UNIl Band 1 (L1)

Agilent EMI Receiver - Frequency Scan

| RL | RFPRESEL | SORDC | CORREC | | ALIGNAUTO

INT] |
REQUENCY SCAN

Freq (Meters) 28.632092 MHz
CISPR Discrete

Scan-Search-Meas Free Run

* Atten: 10 dB

Ref 96.99 dBpV

(I
f}__}_l__u__l___

Mkr1 25.196322 MHz
19.240 dBpV

Dwell Time 96.07 ps ¢ 4 kHz)

*

Stop 30 MHz

AVG LL2A OFF

QPDLL1A

-29.304dB |-24.557 dB

818 TRC FREGQ QPD AMPTD AVG AMPTD OFF

1 (M1 |261.99 kHz [32064 dBUV |

2 (W1 |417.68 kHz [34.070dBWV |

3 W[1 [621.57 kHz [22763 dBuV |

4 |m[1 |50890 MHz [24.424 dBV |
1]

(6 W |1 [20.756 MHz [20.786 dBuV

£

23.418dB |-17.926 dB
-33.237 dB |-26.932 dB

9.776 dB |-34.481 dB

-3
-39.214dB _|-33.511dB

. =
= =
= ] [— ]
|—  [-35676dB [28779dB |— |
= =
- | =

RBW i

9.00 kHz (CISPR) [®

>

MSG status { DC Coupled

Plot 7-109. Line Conducted Plot with 802.11a UNII Band 1 (N)
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7\ PCTEST'
Line-Conducted Test Data
§15.407

Agilent EMI Receiver - Frequency Scan

0 RL | REPRESEL |SO0Q/ADC | CORREC | | SENSEINT] | ALIGNAUTO |
Freq (Meters) 28.632092 MHz FREQUENCY SCARN $can
CISPR Discrete (50 515
Scan-Search-Meas Atten: 10 ¢B Free Run

Ref 96.99 dBPV

Mkr1 25.196322 MHz
20.015

VBW 90 kHz

Dwell Time 96.07 ps (# 4 kHz)

dBuV
o

AVG AMPTD

8IG FREQ QPD AMPTD

TRC

|1 |m[1 [24999kHz [29.498dBpV  [25.182dBwW [— |
|2 [m[1 [37398kHz [29.066 dBuV |24.889dBuV |—  [-29.346dB

OFF QPDLL1A AVGLL2A OFF

-32.269dB |-26676dB |--  [9.00kHz (CISPR) |
235623dB [—  |9.00KkHz(CISPR) |
3 |W|1 |417.98KkHz [33783dBuV [36122dBwV |- |-23705dB |-12366dB |—  [9.00 kHz(CISPR) |
W1 [865.95kHz [21.771dBuV [17.684dBuV |~  [34.220dB |-28316dB |—  |9.00kHz(CISPR) |
6 |W|1 |5.1017 MHz [24.663dBuV _ [19.603dBuV |-  |-36337dB [-30407dB [~  [9.00 kHz(CISPR) |
m[1 [29.912 MHz [20919adBpV  [16821dByV [ [39.081dB [33479dB [— |

9.00 kHz (CISPR) [§
>

REW #

status ! DC Coupled

[ SENSEINT] I

ALIGN AUTO

Plot 7-110. Line Conducted Plot with 802.11a UNII Band 2A (L1)

Discrete
Scan-Search-Meas

()

FREQUENTY SCAN Scan
55

Atten: 10 dB Free Run

VBW 90 kHz

Dwell Time 96.07 us # 4 kHz)

Stop 30 MHz

SIG TRC FREG QPD AMPTD AVG AMPTD
1 [m[1 [210.00 kHz [30.600 dBuV |32.554 dBuV

2 |W[1 [417.98kiz [33.398 dBuV |29.244 dBuV |
|3 [m[1 [1.0699 MHz [22.503 dBuV  |17.730 dBuV

[W[1 [23.632 MHz [18.926 dBuV _[13.927 dBuV
|6 |W[1 [20.372 MHz [20.351 dBuV  |16.038 dBuV
<

S N
I E—
- R
4 W |1 |5.0897 MHz [21.300dBuV  |16.028dBuV |~  [-38.610dB |33072dB [— |
= =
EN— E

AV LL2A OFF

QPO LL1A

-32.606 dB |-20.651 dB
-2

OFF

-33.497dB |-28.270dB

1.0756dB |-36.073 dB

-41.
-39.649dB |-33.962dB

9.00 kHz (CISPR)

REW 3

9.00 kHz (CISPR}
19.00 kHz (CISPR) |

9.00 kHz (CISPR})

9.00 kHz (CISPR)

9.00 kHz (CISPR})

9.00 kHz (CISPR} ™
>

MSG

staTUS ! DC Coupled

Plot 7-111. Line Conducted Plot with 802.11a UNII Band 2A (N)
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Line-Conducted Test Data

§15.407
Agilent EMI Receiver - Frequency Scan
i RL | REPRESEL |S0Q/DC | CORREC | | SENSEINT| | ALGNAUTO 03:26:01 PM Jun 06, 2016
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan
CISPR Discrete 5 5i5
Scan-Search-Meas Atten: 10 dB Free Run
Mkr1 25.196322 MHz
Ref 96.99dBpv 20.268. dBp V}
Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 us # 4 kHz)
SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPO LL1A AVG LLZA OFF RBW 25
[1 M1 [266.99 kHz [33.674dBuV [20992dBuV |- ~  |-27.568dB |-21.250dB |~  [9.00 kHz (CISPR) |
(2 |W[1 [417.98kHz [34.040dBuV |30729dBuV |-~  [-23.448dB [-16759dB [—  [9.00 kHz (CISFR) |
|3 |M[1 [585.97 kHz [23.270dBuV [18794dBuV |~  [-32730dB |-27.206dB |—  [9.00 kHz (CISFR) |
4 _W[1 (40817 MHz [24.084dBuV  [22023dBuV |~  [-31.916dB |-23.977dB |—  [9.00 kHz (CISPR) |
[W[1 [5.0037 MHz [24.478dBuV  [21.278dBuV [ ~  [.35522dB |28722dB |  [9.00 kHz (CISPR) |
|6 [M[1 [27.192MHz [19.098dBuV [15119dBuV |~  [40.902dB [34.881dB [—  [9.00 kHz(CISFR) [§
< >
MSG staTUS ! DC Coupled
Plot 7-112. Line Conducted Plot with 802.11a UNIl Band 2C (L1)
Agilent EMI Receiver - Frequency Scan
0 RL | REPRESEL |SO0Q/ADC | CORREC | | SENSEINT] | ALIGNAUTO |
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan
CISPR Discrete (G 5i5
Scan-Search-Meas Atten: 10 ¢B Free Run
VBW 90 kHz Dwell Time 96.07 ps (# 4 kHz)
SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZA OFF RBW 25
|1 W1 |267.09kHz [30.999dBuV [25911dBuV [~  [-30497dB [26585dB |—  [9.00 kHz (CISPR) |
2 |W[1 [417.98kHz |33.306dBuV [32.361dBuV [~  [-24182dB [-16137dB [—  [9.00 kHz(CISPR) |
W1 [25458 MHz |21405dBuV  [19281dBwV |—  [-34.505dB |-26719dB |—  [9.00 kHz [CISPR) |
14 |W[1 [5.0037 MHz |24509dBuV [19.770dBuV |~  |-35491dB [-30.230dB [—  [0.00 kHz (CISPR) |
5 (W1 | [19.595dBuV [14.613dBuV [~ | 40405dB |-35387dB [~  [9.00kHz(CISPR) |
6 |W[1 [29.772 MHz [20.636 dBuV _[15.808dBpV [—  |[-39.365dB [-34.192dB [—  [9.00 kHz(CISPR) [§
< >
MSG status ! DC Coupled
Plot 7-113. Line Conducted Plot with 802.11a UNII Band 2C (N)
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7\ PCTEST'
Line-Conducted Test Data
§15.407

Agilent EMI Receiver - Frequency Scan

0 RL | REPRESEL |SO0Q/ADC | CORREC | | SENSEINT] | ALIGNAUTO |
Freq (Meters) 28.632092 MHz FREQUENCY SCARN $can
CISPR Discrete (50 515
Scan-Search-Meas Atten: 10 ¢B Free Run

Mkr1 25.196322 MHz
18.294 dBuV |

*

Ref 96.99 dBPV

21

VBW 90 kHz Dwell Time 96.07 ps (# 4 kHz)

A

FREQ OFF QPDLL1A AVGLL2A OFF

RBW
1 [W|1 [269.24kHz [31.713dBuV [27.676dBpvV |- |-29.420dB [-23666dB [~  [9.00 kHz(CISPR) |
2 |W|1 |41437kHz [20945dBuV  [28340dBwW |-  |-27616dB [19220dB [—  [9.00 kHz(CISPR) |
3 W1 |1.0219MHz [24.082dBuV  [21.650dBwV |-  |31.918dB |-24450dB |—  [9.00 kHz(CISPR) |
4 |W|1 |30618MHz [19.114dBuV [22.640dBwV |—  |36.886dB |-23460dB |—  [9.00 kHz(CISPR) |
65 _|W|1 |5.1070 MHz [23.948dBuV  [19.342dBuV |-  |-36.062dB [-30.668dB [—  [9.00 kHz(CISPR) |
W[1 [24904 MHz [18774dBpV  [14.390dBuV [ [41.26dB [36610dB |- [9.00KkHz(CISPR) [
>

QPD AMPTD AVG AMPTD

8IG TRC

status ! DC Coupled

Plot 7-114. Line Conducted Plot with 802.11a UNII Band 3 (L1)

| SENSEINT| | ALGNAUTO
FREQUENCY SCAN Scan

515

Free Run

Discrete 50
Scan-Search-Meas

Atten: 10 dB

Stop 30 MHz

Dwell Time 96.07 us # 4 kHz)

REW 3
19.00 kHz (CISPR) |

S - s
I [ Y
3 |W|1 |661.97kHz [22.096dBuV [17421dBwV |—  [-33904dB |285679dB |—  [9.00 kHz(CISPR)
4_W|1 |75396kHz [22410dBuV |17.663dBuV |~  |-33500dB |-28.337dB |—  [9.00 kHz CISPR} |
= = Y
EN— — |

VBW 90 kHz

QPO LL1A

8IG TRC FREG QPD AMPTD AVG AMPTD OFF AVGLL2A OFF

1 [m[1 [261.99 kHz [32.252dBuv __ |28.410 dBuV
[2 [m|1 |417.98 kHz |34.557 dBuV | 30.599 dBuV

[W[1 [967.95kHz [21.453 dBuV  [16.580 dBuV -34.5647 dB_[-20.420 dB 9.00 kHz (CISPR}
(6 W [1 [5.1000 MHz [23.968 dBuV _|15.297 dBuV -36.032dB [-34.703 dB 9.00 kHz (CISPR} |8
<

MSG staTUS ! DC Coupled

Plot 7-115. Line Conducted Plot with 802.11a UNII Band 3 (N)
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PCTEST

8.0 CONCLUSION

The data collected relate only the item(s) tested and show that the H&D Wireless AB Wifi/BT/NFC Module

FCC ID: XO2SPB209A is in compliance with Part 15E of the FCC Rules.
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