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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 14.7ms
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Plot 7-164. Radiated Spurious Plot above 18GHz (Bluetooth (LE) — Ch. 17) — Ant 2
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@ element

Radiated Spurious Emission Measurements
§15.205 §15.209 §15.247(d); RSS-Gen [8.9]

Bluetooth Mode: LE
Distance of Measurements: 3 Meters
Operating Frequency: 2404MHz
Channel: 0
Eraquency Ant. Ant(.anna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m]| [dB]
[H/IV] [cm] [degree] | [dBm] [dBpV/m] H
4808.00 Avg \Y, 191 290 -78.23 9.36 38.13 53.98 -15.85
4808.00 Peak \Y, 191 290 -67.76 9.36 48.60 73.98 -25.38
12020.00 Avg \Y, - - -83.41 22.39 45.98 53.98 -8.00
12020.00 Peak \ - - -72.47 22.39 56.92 73.98 -17.06
Table 7-17. Radiated Measurements @ 3 meters — Ant 2
Bluetooth Mode: LE
Distance of Measurements: 3 Meters
Operating Frequency: 2440MHz
Channel: 17
Frermee Ant. Antf;nna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m]| [dB]
[H/IV] [em] [degree] | [dBm] [dBuV/m] H
4880.00 Avg \Y, 176 281 -77.32 9.75 39.43 53.98 -14.55
4880.00 Peak \% 176 281 -66.28 9.75 50.47 73.98 -23.51
7320.00 Avg V - - -82.20 15.17 39.97 53.98 -14.01
7320.00 Peak V - - -71.02 15.17 51.15 73.98 -22.83
12200.00 Avg V - - -84.03 23.07 46.04 53.98 -7.94
12200.00 Peak V - - -73.19 23.07 56.88 73.98 -17.10
Table 7-18. Radiated Measurements @ 3 meters — Ant 2
FCC ID: MEASUREMENT REPORT Approved by:

IC: 649E-SMF966W
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@ element

IC: 649E-SMF966W

(CERTIFICATION)

Bluetooth Mode: LE
Distance of Measurements: 3 Meters
Operating Frequency: 2478MHz
Channel: 36
Frequency Ant. Ant(_enna Tur_ntable Analyzer AFCL Field Limit Margin
[MHZ] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m]| [dB]
[HIV] [em] [degree] | [dBm] [dBuV/m] H
4956.00 Avg V 182 289 -77.74 9.74 39.00 53.98 -14.98
4956.00 Peak V 182 289 -67.00 9.74 49.74 73.98 -24.24
7434.00 Avg V - - -82.24 15.40 40.16 53.98 -13.82
7434.00 Peak \Y, - - -70.64 15.40 51.76 73.98 -22.22
12390.00 Avg \Y, - - -83.80 23.06 46.26 53.98 -7.72
12390.00 Peak \Y, - - -72.79 23.06 57.27 73.98 -16.71
Table 7-19. Radiated Measurements @ 3 meters — Ant 2
Bluetooth Mode: LE
Distance of Measurements: 3 Meters
Operating Frequency: 2440MHz
Channel: 17
Frequency Ant. Ant(.anna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m] [dB]
[H/IV] [em] [degree] | [dBm] [dBpV/m] H
4880.00 Avg H - - -75.50 9.75 41.25 53.98 -12.73
4880.00 Peak H - - -67.55 9.75 49.20 73.98 -24.78
7320.00 Avg H - - -81.21 15.17 40.96 53.98 -13.02
7320.00 Peak H - - -72.90 15.17 49.27 73.98 -24.71
12200.00 Avg H - - -88.60 23.07 41.47 53.98 -12.51
12200.00 Peak H - - -87.44 23.07 42.63 73.98 -31.35
Table 7-20. Radiated Measurements @ 3 meters — Ant 2
FCC ID: MEASUREMENT REPORT Approved by:
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@ clement

Radiated Spurious Emission Measurements — Dual Ant

§15.205 §15.209 §15.247(d)

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 1.21ms
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Plot 7-165. Radiated Spurious Plot above 1GHz (Bluetooth (LE) — Ch. 0) — Dual Ant
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 1.21ms
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Plot 7-166. Radiated Spurious Plot above 1GHz (Bluetooth (LE) — Ch. 17) — Dual Ant
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT:1.21ms
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Plot 7-167. Radiated Spurious Plot above 1GHz (Bluetooth (LE) — Ch. 36) — Dual Ant
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Trace: MaxHold RBW: 1 MHz

Detector: Peak VBW: 3 MHz

Horizontal SWT: 14.7ms
— 70 A
E
=1
S 60
=
)
2
o 501
It ) y “‘ st b i LG bl e
S e e e e
[

30 +
18000 18944 19889 20833 21778 22722 23667 24611 25556 26500
Frequency (MHz)
Plot 7-168. Radiated Spurious Plot above 18GHz (Bluetooth (LE) — Ch. 17) — Dual Ant
FCC ID: MEASUREMENT REPORT Approved by:
IC: 649E-SMF966W (CERTIFICATION) Technical Manager
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@ element

Radiated Spurious Emission Measurements

§15.205 §15.209 §15.247(d); RSS-Gen [8.9]

Bluetooth Mode: LE
Distance of Measurements: 3 Meters
Operating Frequency: 2404MHz
Channel: 0
Eraquency Ant. Ant(.anna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m]| [dB]
[H/IV] [cm] [degree] | [dBm] [dBpV/m] H
4808.00 Avg \Y, 159 205 -71.84 9.36 44.52 53.98 -9.46
4808.00 Peak V 159 205 -64.17 9.36 52.19 73.98 -21.79
12020.00 Avg \Y, - - -83.59 22.39 45.80 53.98 -8.18
12020.00 Peak \ - - -71.86 22.39 57.53 73.98 -16.45
Table 7-21. Radiated Measurements @ 3 meters — Dual Ant
Bluetooth Mode: LE
Distance of Measurements: 3 Meters
Operating Frequency: 2440MHz
Channel: 17
Frermee Ant. Antf;nna Tur.ntable Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m]| [dB]
[H/IV] [em] [degree] | [dBm] [dBuV/m] H
4880.00 Avg \Y, 149 179 -70.56 9.75 46.19 53.98 -7.79
4880.00 Peak \% 149 179 -62.17 9.75 54.58 73.98 -19.40
7320.00 Avg V 155 194 -76.80 15.17 45.37 53.98 -8.61
7320.00 Peak V 155 194 -67.06 15.17 55.11 73.98 -18.87
12200.00 Avg V - - -84.04 23.07 46.03 53.98 -7.95
12200.00 Peak V - - -72.29 23.07 57.78 73.98 -16.20
Table 7-22. Radiated Measurements @ 3 meters — Dual Ant
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@ element

Bluetooth Mode: LE
Distance of Measurements: 3 Meters
Operating Frequency: 2478MHz
Channel: 36
Frequency Ant. Ant(_enna Tur_ntable Analyzer AFCL Field Limit Margin
[MHZ] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m]| [dB]
[HIV] [em] [degree] | [dBm] [dBuV/m] H
4956.00 Avg V 165 196 -72.17 9.74 44.57 53.98 -9.41
4956.00 Peak V 165 196 -64.46 9.74 52.28 73.98 -21.70
7434.00 Avg V 177 210 -74.50 15.40 47.90 53.98 -6.08
7434.00 Peak V 177 210 -65.72 15.40 56.68 73.98 -17.30
12390.00 Avg \Y, - - -83.77 23.06 46.29 53.98 -7.69
12390.00 Peak \% - - -72.53 23.06 57.53 73.98 -16.45
Table 7-23. Radiated Measurements @ 3 meters — Dual Ant
FCC ID: MEASUREMENT REPORT Approved by:

IC: 649E-SMF966W
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@ element

7.8 Radiated Restricted Band Edge Measurements

§15.205 §15.209; RSS-Gen [8.9]

The radiated restricted band edge measurements are measured with an EMI test receiver connected to the receive

antenna while the EUT is transmitting.

The amplitude offset shown in the following plots for average measurements was calculated using the formula:

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain

Bluetooth Mode: LE
Measurement Distance: 3 Meters
Operating Frequency: 2478MHz
Channel: 36

Trace: MaxHold RBW: 1 MHz
PASS Detector: Peak VBW: 3 kHz
Offset: 13.4 dB_ SWT: 11.7 ms
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Plot 7-169. Radiated Restricted Upper Band Edge
Measurement (Average) — Ant 1
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Plot 7-170. Radiated Restricted Upper Band Edge
Measurement (Peak) — Ant 1
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@ clement

Bluetooth Mode: LE
Measurement Distance: 3 Meters
Operating Frequency: 2480MHz
Channel: 39

Trace: MaxHold RBW: 1 MHz 2483.65 MHz Trace: MaxHold RBW: 1 MHz 2483.6 MHz
Detector: Peak VBW: 3 kHz ) Detector: Peak VBW: 3 MHz '
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Plot 7-171. Radiated Restricted Upper Band Edge
Measurement (Average) — Ant 2
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Plot 7-172. Radiated Restricted Upper Band Edge
Measurement (Peak) — Ant 2

Bluetooth Mode: LE
Measurement Distance: 3 Meters
Operating Frequency: 2480MHz
Channel: 39
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Plot 7-173. Radiated Restricted Upper Band Edge
Measurement (Average) — Dual Ant
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Frequency (MHz)

Plot 7-174. Radiated Restricted Upper Band Edge
Measurement (Peak) — Dual Ant
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@ element

7.9 Line-Conducted Test Data
§15.207;: RSS-Gen [8.8]

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 and RSS-

Gen (8.8).
Frequency of emission Conducted Limit (dBuV)
(ML) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

Table 7-24. 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

RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

o a0k~ wbd =2

Trace was allowed to stabilize

Average Field Strength Measurements

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

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
FCC ID: MEASUREMENT REPORT Approved by:
IC: 649E-SMF966W (CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
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@ clement

Test Setup

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

Tmx15m

nonconducting platform

1m
extender cable

80 cm
LIS
LIZM
- reference ground plane
Figure 7-7. Test Instrument & Measurement Setup
Test Notes
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.

The limit for an intentional radiator from 150kHz to 30MHz are specified in Part 15.207 and RSS-Gen (8.8).
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.

N o o bk~ wDd

Deviations to the Specifications: None.
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@ element

ww Keysight EMI Receiver - Frequency Scan ===
RL RF PRESEL | 50 Q/NDC | CORREC [ SENSE:INT] I ALIGN AUTO | 12:38:25 PM Apro01, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete (50 55
Scan_Search Meas Atten: 10 dB Free Run

10 dBIdiv Ref 96.99 dBuV

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 us {# 4 kHz)

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  *

1 |W[1 [150.00kHz [45.264dBuV [39.741dBuV |-  [-20746dB |-16259dB [  [0.019dB |

2 W1 [173.11kHz [43.887 dBuV [39.607dBpV [  [-20923dB [-15214dB |  [0.016dB |

3 W[1 [198.16kHz [42771dBuV [37.195dBuV [  [-20917dB [-16492dB [—  [0.003dB |

4 |W[1 [24599kHz [39.187 dBUV [34.204dBuV [~  [-22704dB [-17.597dB [  [-0.005dB |

5 |M|1 [203.99kHz [35.219dBuV [32706dBwV [~  [-26192dB [-17.705dB |  [-0.020dB |

B0 1 [319.00 kHz [35.057 dBuV__[30.069dBuV [ |-24.676dB |-19664dB [—  [0007dB M
>

MSG status t DC Coupled

Plot 7-175. Line Conducted Plot with Bluetooth LE (L1)

s Keysight EMI Receiver - FrequEncyScan ==
RF PRESEL CORREC [ SENSE:INT] I ALIGN AUTO | 12:39:22 PM Apro01, 2025
FREQUENCY SCAN Scan

CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

e
P Do i
EE A s il i
NI

Stop 30 MHz

VBW 90 kHz Dwell Time 96.07 s {# 4 kHz)

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  *

|1 [m|1 [172.74kHz [43.256 dBuV  [37.522dBwV |-~  |.21.572dB |-17.305dB |--  [0.015dB
[2 [m[1 [198.00kHz [41.917dBuV [36.763dBuV |-  |-21.777dB |-16932dB |-  [0.003dB
[3 [m[1 [265.09kHz [32.343dBuV_ [20.585dBuV |-  |-28.899dB |-21.657dB |-  |-0.023dB

[4 [m[1 [289.99kHz [31.851dBuV  [29.713dBuV |-  |-28673dB |-20.812dB |-  |-0.025dB
(6 [m[1 [373.98kHz [32.090dBuV [28.368dBwV |- |-26.322dB |-20.064dB |-  [0.032dB
[m[1 [71893kHz [28.028dBuV [24.779dBuwV |-  |-27972dB |-21.221dB |-  [0.002dB .
>

<

MSG sTatus 1 DC Coupled

Plot 7-176. Line Conducted Plot with Bluetooth LE (N)
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@ element

ww Keysight EMI Receiver - Frequency Scan ===
RL RF PRESEL | 50 Q/NDC | CORREC [ SENSE:INT] I ALIGN AUTO | 12:35:53 PM Apr01, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete (50 55
Scan_Search Meas Atten: 10 dB Free Run

10 dBIdiv Ref 96.99 dBuV

I N
1 et A b
I

VBW 90 kHz

T r———

Stop 30 MHz
Dwell Time 96.07 us {# 4 kHz)

Liled

1 [W[1 [154.00kHz [36.307 dBuV [31.540dBuV |- [-20475dB |-24.242dB |-  [0.016dB |
2 W1 [263.03kHz [31.084dByV [26.318dBpV [  [30.261dB [-26017dB |  [-0019d8 |
3 |W[1 [478.39kHz [25336 dBUV [21.281dBuV [  [-31.031dB [-25086dB [—  [0.009dB |
4 |W[1 [566.21kHz [30.383dBuV [28.294dBuV [~ [-26617dB [-17.706dB [  [0.005dB |
5 |M|1 [6.9192MHz [23.438dBuV  [21.277dBuV [~ [36.562dB [-28723dB |  [0330dB |
B0 1 [13.773 MHz [19.197 dBuV__[15.000dBuV__[—  |40.803dB [-35000dB [ _ [0373dB M
>
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AVGAMPTD OFF QPDLL1A

AVGLLZ A OFF COMPOSITEAMPCOR  *
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status t DC Coupled

Plot 7-177. Line Conducted Plot with Bluetooth LE (L1) - WCP

— Keysight EMI Receiver - FrequEncyScan ==
RF PRESEL CORREC [ SENSEaNT] [ ALGNAUTO | 12:34:41 PM Apr01, 2025
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

I D
T
ﬂ-NWWWNWWW-M

VBW 90 kHz

Stop 30 MHz
Dwell Time 96.07 ys ¢ 4 kHz)

Liled

[4 [m[1 [1.0484 MHz [22585dBuV _ (18211dBuwV [  |-33.415dB [-27.789dB |-  [0.038dB

[m[1 [6.0456 MHz [22.815dByV [16.382dByV |-  |-37.185dB |-33.618dB |-  |0.038dB

|6 [m[1 [24.072MHz [21.461dBuyV  [12.245dByV |-  |-38.639dB |-37.766dB |-  |0.006 dB .
< >

TRC FREQ QPD AMPTD

AVGAMPTD OFF QPDLL1A

(1 [m|1 [190.00kHz [34.820dBuV [31.964dBwV |-~  |.29.216dB |-22.072dB |--  [0.017dB
[2 [m[1 [489.98kHz [24.427 dBuV [20134dBuyV |-  |-31.741dB |-26.034dB |-  [-0.005dB
[3 |m[1 [565.97 kHz [28.522dBuV [23.787dBuWV |-  |-27.478dB |-22.213dB |

AVGLLZ A OFF COMPOSITEAMPCOR  *

|- |0.005dB

MSG

sTatus 1 DC Coupled

Plot 7-178. Line Conducted Plot with Bluetooth LE (N) - WCP
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