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1 BLE Band
1.1 Summary RF Conducted
Test Frequency Nominal Nominal Result
(MHz) Power Bandwidth
(dBm) (MHz)
RF output power 2402.000 15.0 1.000000 | PASS
Minimum Emission Bandwidth 6 dB 2402.000 15.0 1.000000 | PASS
Peak Power Spectral Density 2402.000 15.0 1.000000 | PASS
Occupied Channel Bandwidth 99% 2402.000 15.0 1.000000 | PASS
Band Edge low 2402.000 15.0 1.000000 | PASS
Tx Spurious Emission 2402.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2402.000 15.0 1.000000 | PASS
Minimum Emission Bandwidth 6 dB 2442.000 15.0 1.000000 | PASS
Occupied Channel Bandwidth 99% 2442.000 15.0 1.000000 | PASS
Tx Spurious Emission 2442.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2442.000 15.0 1.000000 | PASS
Minimum Emission Bandwidth 6 dB 2480.000 15.0 1.000000 | PASS
Occupied Channel Bandwidth 99% 2480.000 15.0 1.000000 | PASS
Band Edge high 2480.000 15.0 1.000000 | PASS
Tx Spurious Emission 2480.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2480.000 15.0 1.000000 | PASS
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RF output power (2402 MHz; 15.000 dBm; 1 MHz)

Result
DUT Frequency Gated RMS | Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2402.000000 5.3 30.0 8.3 62.632 | PASS

OSP PowerMeter settings

Setting Instrument Target

Value Value

Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 us 1.000 us

Minimum Emission Bandwidth 6 dB (2402 MHz; 15.000 dBm; 1 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2402.000000 0.633664 0.500000 2401.683168 2402.316832
DUT Frequency Max Level Result
(MHz) (dBm)
2402.000000 4.1 | PASS
6 dB Banchvicth
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2401 24DI1 5 24I02 24DI25 24I03
Frequency in MHz
Bandwidth
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LABORATORY P
Spectrum [@]
Ref Level 0.00 dBm @ RBW 100 kHz
Att 20de  SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
-10 dBm
/_/—\ ————
-20 dBm
-30 dem
-40 dBm
Y e
-50 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dem
CF 2.402 GHz 101 pts Span 2.0 MHz
L bid ] GIRRNERDD wa
Dat 18.0CT.202 04:13:19
Measurement
Setting Instrument Target Value
Value
Start Freguency 2.40100 GHz 2.40100 GHz
Stop Frequency 2.40300 GHz 2.40300 GHz
Span 2.000 MHz 2.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 101 ~40
Sweeptime 18.938 us AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Peak Power Spectral Density (2402 MHz; 15.000 dBm; 1 MHz)

Result

DUT Frequency Frequency PSD Limit Result

(MHz) (MHz) (dBm) Max
(dBm)
2402.000000 2402.252500 | -1.214 8.0 | PASS
Ports
Port | State
1 | used
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PSD Connector 1

427 West 12800 South, Draper, UT 84020

Spectrum

Ref Level 0.00 dBm
Att 20 dB
SGL Count 100/100
@ 1Pk Max

@ RBW 10 kHz

SWT 1.5ms @ VBW 30kHz Mode Sweep

-10 dém

-20 dBm i fl
-30 dém /\/\\ / \/\, \}W \L\‘p/

il n
-40 dem
v
-50 dBm
I\E}}A
70 dBm

-80 dBm

-90 dBm

Y

CF 2.402 GHz

300 pts

Span 1.5 MHz

L bid ] GIRRNERDD wa
Dat 18.0CT.2023 04:13
Measurement
Setting Instrument Target Value
Value

Start Frequency 2.40125 GHz 2.40125 GHz
Stop Frequency 2.40275 GHz 2.40275 GHz
Span 1.500 MHz 1.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 300 ~ 300
Sweeptime 1.500 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off

Occupied Channel Bandwidth 99% (2402 MHz; 15.000 dBm; 1 MHz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2402.000000 1.000000 2401.527500 2402.527500
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DUT Frequency Result

(MHz)

2402.000000 | PASS

99 %% Benchwictth
5 .
D +4
_‘| D +
E +4
03]
©
k=
g
(]
-
2402 24025 2403
Freauency in MHz
Bandwidth
Spectrum l [§]
Ref Level 0.00 dBm @ RBW 10 kHz
Att 20dB  SWT 189.6 pys @ VBW 30 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
-10 dem
-20 dBm N /h'\ FIW L ﬂ h
FAVR RN
" v W
-40 dem I“ "U VA “L
] ] W
“50°dBm v o+
W
-70 dem
-80 dBm-
-90 dem
CF 2.402 GHz 400 pts Span 2.0 MHz
JU J GIIEID o
Dat 18.0CT.2023 04:13:37
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40100 GHz 2.40100 GHz
Stop Frequency 2.40300 GHz 2.40300 GHz
Span 2.000 MHz 2.000 MHz
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RBW 10.000 kHz >=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 us AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Band Edge low (2402 MHz; 15.000 dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS

Measurements
Frequency Level | Margin | Limit Result
(MHz) (dBm) (dB) (dBm)
2399.175000 -40.7 17.7 -23.0 | PASS
2399.225000 -40.7 17.7 -23.0 | PASS
2399.275000 -41.4 18.4 -23.0 | PASS
2399.125000 -41.5 18.6 -23.0 | PASS
2399.325000 -42.6 19.7 -23.0 | PASS
2399.425000 -43.0 20.0 -23.0 | PASS
2399.475000 -43.5 20.5 -23.0 | PASS
2399.375000 -43.6 20.6 -23.0 | PASS
2399.075000 -44.5 21.5 -23.0 | PASS
2399.975000 -45.8 22.8 -23.0 | PASS
2399.525000 -47.3 24.3 -23.0 | PASS
2399.025000 -47.5 245 -23.0 | PASS
2399.925000 -47.8 24.8 -23.0 | PASS
2399.875000 -47.8 24.9 -23.0 | PASS
2399.825000 -49.4 26.4 -23.0 | PASS
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Band Edke
10T
D 4
% -20
© u
£
e 40
3 J
_E]] u
2310 2320 2340 2360 2380 2400 2420 2440 2460 24835
Freauency in MHz
Lirit Surn Leve X Fail
Measurement 1
Setting Instrument Target Value
Value
Start Freguency 2.31000 GHz 2.31000 GHz
Stop Freguency 2.40000 GHz 2.40000 GHz
Span 90.000 MHz 90.000 MHz
RBW 100.000 kHz <= 100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1800 ~ 1800
Sweeptime 113.672 ps AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Measurement 2
Setting Instrument Target Value
Value
Start Freguency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.48350 GHz 2.48350 GHz
Span 83.500 MHz 83.500 MHz
RBW 100.000 kHz <= 100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1670 ~ 1670
Sweeptime 94.727 us AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
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427 West 12800 South, Draper, UT 84020

Tx Spurious Emission (2402 MHz; 15.000 dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS
Final measurements
Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2395.021008 -42.7 155 -27.2
2558.456970 -43.3 16.1 -27.2
25555.255312 -49.8 22.6 -27.2
2508.485657 -50.0 22.9 -27.2
17829.690289 -50.1 23.0 -27.2
25185.467595 -50.4 23.3 -27.2
25435.324161 -50.5 23.3 -27.2
25075.530705 -50.5 23.4 -27.2
25765.134828 -50.6 23.4 -27.2
25805.111878 -50.6 23.4 -27.2
23736.299511 -50.7 23.5 -27.2
17819.696026 -50.7 23.5 -27.2
15710.906609 -50.8 23.6 -27.2
19138.938695 -50.9 23.7 -27.2
25545.261050 -50.9 23.7 -27.2
Measurement Settings
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1
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427 West 12800 South, Draper, UT 84020

UNIFIED
% COMPLIANCE
LABORATORY

Spurious

Levelin dBm

200 300 400500 800G 2G 3G 4GHGE 810G 20G26G

FreauencvinHz

308 5060 SOT00M

Lirit Surn Leve Threshad X Critical Final Critical
Pre Measurement 1
Setting Instrument Target Value
Value
RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off

Emissions in restricted frequency bands (Average) (2402 MHz; 15.000
dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
74.575000 -66.2 6.3 -59.9
74.525000 -66.7 6.8 -59.9
73.325000 -66.8 6.9 -59.9
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73.275000 | -66.9 70 [ -59.9
73.975000 | -67.3 74| -59.9
74.875000 | -67.4 75| -59.9
74.925000 | -67.4 75| -59.9
74.025000 | -67.5 7.6 | -59.9
74.175000 | -68.0 81| -59.9
73.675000 | -68.0 81| -59.9
74.225000 | -68.3 84| -59.9
73.725000 | -68.4 85| -59.9
73.225000 | -68.7 8.8 | -59.9
74.825000 | -68.7 8.8 | -59.9
73.925000 | -68.8 89| -59.9

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

(MHz) (MHz)
0.009000 30.000000
30.000000 1000.000000

1000.000000

7000.000000

7000.000000

26000.000000

IR IN(N

= INN

Levelin dBm

Regrcted Band

oM 30

100M 300 1G 3G

Gk 30 1k 3hd
FrequencvinHz
Lirrit R Threshdd X Critical Surn Levd

Pre Measurement 1

Setting Instrument Target Value
Value

RBW 1.000 MHz <=1.000 MHz
VBW 3.000 MHz >=3.000 MHz
SweepPoints 12000 ~ 12000
Sweeptime 12.000 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000dB AUTO
Detector Average Average
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
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Pre Measurement 2

Setting Instrument Target Value
Value

RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 5998 ~ 5998
Sweeptime 1.327 ms AUTO
Reference Level -30.000 dBm -30.000 dBm
Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 30 30
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Minimum Emission Bandwidth 6 dB (2442 MHz; 15.000 dBm; 1 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2442.000000 0.673268 0.500000 2441.643564 2442.316832
DUT Frequency Max Level Result
(MHz) (dBm)
2442.000000 5.5 | PASS
6 dB Banchvicth
15T
10T
_ /v//\/\_’\
o
©
£
I3
>
(]
-

244

Bandwidth

2442

Frequency in MHz
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Spectrum mvl

Ref Level 0.00 dBm @ RBW 100 kHz
Att 20de  SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

-10 dém

-20 dBm

-30 dBm

=40-dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm:

-90 dBm

CF 2.442 GHz 101 pts Span 2.0 MHz
]

)il ) (T

Occupied Channel Bandwidth 99% (2442 MHz; 15.000 dBm; 1 MHz)
99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2442.000000 0.990000 2441.527500 2442.517500
DUT Frequency Result
(MHz)
2442.000000 | PASS
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99 %% Banchvicith

Levelin dBm

2441 2441 5 2442 2442 5 2443
Frequency in MHz

Bandwidth

Spectrum | r:vn

Ref Level 0.00 dBm @ RBW 10 kHz

Att 20dB  SWT 189.6 us @ VBW 30 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

-10 dBm

o T VAT
Wil " A

-40 dBm \JJ 7 ¥4 \_\

AT WL

-60 dBm

-70 dem

-80 dBm

-90 dBm

CF 2.442 GHz 400 pts Span 2.0 MHz

i ) (L I —

Date: 18.0CT.2023 04:17:53

Tx Spurious Emission (2442 MHz; 15.000 dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2442.000000 | PASS

Final measurements

TR8653_EFG_FCC_15.247_BLE_Annex Page 14 of 35
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LABORATORY » Draper,
Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
2548.462707 -48.2 24.3 -23.9
2598.434020 -48.4 24.5 -23.9
24955.599554 -49.4 25.6 -23.9
17829.690289 -49.5 25.6 -23.9
20158.353485 -49.6 25.7 -23.9
2568.451232 -49.6 25.7 -23.9
17819.696026 -50.1 26.2 -23.9
24385.926583 -50.2 26.4 -23.9
24445.892159 -50.3 26.4 -23.9
19798.560030 -50.5 26.6 -23.9
25055.542180 -50.6 26.7 -23.9
24745.720038 -50.6 26.7 -23.9
19108.955907 -50.7 26.8 -23.9
19458.755100 -50.7 26.8 -23.9
17799.707501 -50.7 26.8 -23.9
Measurement Setti ngs
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1
Spurious
107
D =+
D% -20+
© +4
£
—_ _4D =+
g
P 1
-
_E]J +4
30M 5060 SmMO0K 200 300 400500 800G 2G 3G 4GHGE 810G 20G26G
Freauencv inHz
Lirrit Surn Lesel B Threshdd X Critical X Anal Citical
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Emissions in restricted frequency bands (Average) (2442 MHz; 15.000
dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2442.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
74.175000 -65.3 54 -59.9
74.225000 -65.4 5.5 -59.9
74.125000 -66.7 6.8 -59.9
2312.250000 -48.2 7.0 -41.2
74.275000 -67.3 7.4 -59.9
2286.750000 -48.8 7.6 -41.2
2286.250000 -48.9 7.7 -41.2
2312.750000 -48.9 7.7 -41.2
74.475000 -68.0 8.1 -59.9
74.425000 -68.1 8.2 -59.9
2311.750000 -49.6 8.4 -41.2
120.575000 -64.9 8.5 -56.4
120.525000 -65.0 8.6 -56.4
73.775000 -68.5 8.6 -59.9
74.975000 -68.6 8.7 -59.9
Measurement Settings
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
0.009000 30.000000 2 2
30.000000 1000.000000 2 2
1000.000000 7000.000000 1 1
7000.000000 26000.000000 1 1
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Fesricted Band

Levelin dBm

100G 26G

100k 300 1G 3G

9k 30 100k 300 1 M 10M 30

FreauencvinHz
Lirrit Threshad X Critical Surm Level X Fnal Critical

Minimum Emission Bandwidth 6 dB (2480 MHz; 15.000 dBm; 1 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 0.613862 0.500000 2479.702970 2480.316832
DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 6.6 | PASS
6 dB Banchvicth
15T
10T
£
o
©
£
I3
>
(]
-

2480 24805 2481

Frequency in MHz

24735

Bandwidth
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Spectrum mvl
Ref Level 0.00 dBm @ RBW 100 kHz
Att 20de  SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ LPk Max
-10 dém
-20 dBm
-30 dBm
| ao-uBm-
-50 dém
-60 dBm
-70 dBm
-80 dBm:
-90 dBm
CF 2.48 GHz 101 pts Span 2.0 MHz
]
)
Jj J CERRRRRED wa
Dat 18.¢ 2023 04:21:03

Occupied Channel Bandwidth 99% (2480 MHz; 15.000 dBm; 1 MHz)
99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 0.990000 2479.527500 2480.517500
DUT Frequency Result
(MHz)
2480.000000 | PASS
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99 %% Banchvicith

Levelin dBm

2479 24795 2480 24805 2481
Frequency in MHz

Bandwidth

Spectrum | r:vn

Ref Level 0.00 dBm @ RBW 10 kHz

Att 20dB  SWT 189.6 us @ VBW 30 kHz Mode Auto FFT

SGL Count 100/100
@ 1Pk Max

-10 dém

R 1 R S T

AWV ]
i e
\N/@,hu \}ﬂ\ /J \Mﬁm fﬁv\\fn

-60 dBm

-70 dem

-80 dBm

-90 dBm

CF 2.48 GHz 400 pts Span 2.0 MHz

i ) (L —

Date: 18.0CT.2023 04:21:21

Band Edge high (2480 MHz; 15.000 dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2480.000000 | PASS

Measurements
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Frequency Level | Margin | Limit Result
(MHz2) (dBm) | (dB) | (dBm)
2484.525000 -54.6 34.2 -20.4 | PASS
2484.475000 -54.7 34.4 -20.4 | PASS
2485.375000 -55.0 34.7 -20.4 | PASS
2485.425000 -55.1 34.8 -20.4 | PASS
2485.325000 -55.5 35.1 -20.4 | PASS
2485.275000 -55.5 35.2 -20.4 | PASS
2485.225000 -55.6 35.2 -20.4 | PASS
2485.175000 -55.8 35.5 -20.4 | PASS
2485.125000 -56.0 35.6 -20.4 | PASS
2485.475000 -56.4 36.0 -20.4 | PASS
2484.575000 -56.6 36.3 -20.4 | PASS
2484.125000 -57.1 36.7 -20.4 | PASS
2484.175000 -57.1 36.8 -20.4 | PASS
2483.975000 -57.5 37.1 -20.4 | PASS
2484.025000 -57.5 37.2 -20.4 | PASS
Band Edoe
10 7
D 4
5 20
© -
£
‘© 401
(]
9 i
_ED -
2400 2420 2440 2460 2480 2500
Freauency in MHz
Lirrit SumLevd X Fail
Tx Spurious Emission (2480 MHz; 15.000 dBm; 1 MHz)
Result
DUT Frequency Result
(MHz)
2480.000000 | PASS
Final measurements
Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2325.315126 -47.0 21.6 -25.3
25725.157777 -48.7 23.4 -25.3
2588.439758 -49.7 24.3 -25.3
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LABORATORY » Draper,
19138.938695 -49.7 24.4 -25.3
25075.530705 -50.0 24.7 -25.3
24275.989694 -50.1 24.8 -25.3
2638.411071 -50.2 24.9 -25.3
19098.961645 -50.2 24.9 -25.3
23686.328198 -50.5 25.2 -25.3
25985.008606 -50.5 25.2 -25.3
22676.907671 -50.5 25.2 -25.3
18059.558330 -50.6 25.3 -25.3
25135.496281 -50.7 25.4 -25.3
25565.249575 -50.7 254 -25.3
25285.410221 -50.7 254 -25.3
Measurement Setti ngs
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1
Spurious
57
e 20T
o) 1
©
= 0t
¢ 1
O
.}
_ED +
30m 5060 BMO0M 200 300 400500  8001G 26 3G 4G5G 6 810G 20G26G
Freaquencvin Hz
Lirrit Sum Level Threshdd X Critical Final Critical

Emissions in restricted frequency bands (Average) (2480 MHz; 15.000
dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2480.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
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Pre Measurements

Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2324.250000 -44.0 2.8 -41.2
2324.750000 -44.2 3.0 -41.2
2483.750000 -44.8 3.6 -41.2
2323.750000 -44.9 3.7 -41.2
2350.250000 -46.9 5.7 -41.2
2350.750000 -47.4 6.2 -41.2
2349.750000 -47.8 6.6 -41.2
73.875000 -66.7 6.8 -59.9
73.825000 -66.7 6.8 -59.9
73.275000 -66.8 6.9 -59.9
73.225000 -66.8 6.9 -59.9
2325.250000 -48.7 7.5 -41.2
2485.750000 -48.8 7.6 -41.2
2484.750000 -49.1 7.9 -41.2
74.975000 -68.3 8.4 -59.9
Measurement Settings
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
0.009000 30.000000 2 2
30.000000 1000.000000 2 2
1000.000000 7000.000000 1 1
7000.000000 26000.000000 1 1

Levelin dBm

Fesricted Band

M 10M 30

100k 300 1G 3G

100G 26G

Gk, 30
FreauencvinHz
Lirrit S Threshald X Critical Sum Lewve Fnal Ctitical
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1.2 Summary Band Edge

Test Frequency Nominal Nominal Result
(MHz) Power Bandwidth
(dBm) (MHz)
Band Edge low 2402.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2402.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Peak) 2402.000 15.0 1.000000 | PASS
Band Edge low 2442.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2442.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Peak) 2442.000 15.0 1.000000 | PASS
Band Edge low 2480.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2480.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Peak) 2480.000 15.0 1.000000 | PASS
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Band Edge low (2402 MHz; 15.000 dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS
Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2399.225000 -39.9 17.2 -22.7 | PASS
2399.175000 -40.0 17.3 -22.7 | PASS
2399.125000 -40.8 18.1 -22.7 | PASS
2399.275000 -41.0 18.3 -22.7 | PASS
2399.975000 -41.5 18.9 -22.7 | PASS
2399.375000 -42.1 194 -22.7 | PASS
2399.425000 -42.6 19.9 -22.7 | PASS
2399.325000 -42.7 20.0 -22.7 | PASS
2399.475000 -42.9 20.2 -22.7 | PASS
2399.075000 -44.1 21.5 -22.7 | PASS
2399.525000 -44.4 21.7 -22.7 | PASS
2399.925000 -45.6 22.9 -22.7 | PASS
2399.875000 -46.1 23.4 -22.7 | PASS
2399.575000 -46.8 24.2 -22.7 | PASS
2399.025000 -47.5 24.8 -22.7 | PASS
Band Ede

Levelin dBm

2440

2480 244935

2380
Frequency in MHz
Lirrit Sum Lewel X Fail
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Measurement 1

Setting Instrument Target Value
Value

Start Freqguency 2.38000 GHz 2.38000 GHz
Stop Frequency 2.44400 GHz 2.44400 GHz
Span 64.000 MHz 64.000 MHz
RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1280 ~1280
Sweeptime 1.000 s 1.000 s
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off

Measurement 2

Setting Instrument Target Value
Value

Start Freguency 2.44400 GHz 2.44400 GHz
Stop Frequency 2.49350 GHz 2.49350 GHz
Span 49.500 MHz 49.500 MHz
RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 990 ~990
Sweeptime 1.000 s 1.000 s
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off

Emissions in restricted frequency bands (Average) (2402 MHz; 15.000
dBm; 1 MHz)

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)

Pre Measurements

Frequency Level | Margin | Limit

(MHz) (dBm) (dB) (dBm)

2489.750000 -65.7 245 -41.2
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2490.250000 -65.7 24.5 -41.2
2485.250000 -65.7 24.5 -41.2
2489.250000 -65.7 24.5 -41.2
2485.750000 -65.8 24.6 -41.2
2491.250000 -65.8 24.6 -41.2
2493.500000 -65.8 24.6 -41.2
2493.250000 -65.8 24.6 -41.2
2492.750000 -65.8 24.6 -41.2
2380.250000 -65.8 24.6 -41.2
2380.000000 -65.8 24.6 -41.2
2490.750000 -65.8 24.6 -41.2
2492.250000 -65.9 24.7 -41.2
2487.250000 -65.9 24.7 -41.2
2484.250000 -65.9 24.7 -41.2
Measurement Settings
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
2380.000000 2493.500000

Levelin dBm

Regrcted Band

Lirvit

Freauency in MHz
Threshad X Critical

Pre Measurement 1

2440

Setting Instrument Target Value
Value

RBW 1.000 MHz <=1.000 MHz
VBW 500.000 Hz >= 400.000 Hz
SweepPoints 227 ~ 227
Sweeptime 5.048 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Surn Leve
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Emissions in restricted frequency bands (Peak) (2402 MHz; 15.000

dBm; 1 MHz)
Result
DUT Frequency Result
(MHz)
2402.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2488.750000 -54.8 33.6 -21.2
2488.250000 -55.1 33.9 -21.2
2386.250000 -55.4 34.2 -21.2
2382.250000 -55.7 34.5 -21.2
2490.750000 -55.8 34.6 -21.2
2489.250000 -55.8 34.6 -21.2
2382.750000 -55.9 34.7 -21.2
2385.750000 -56.0 34.8 -21.2
2380.750000 -56.0 34.8 -21.2
2380.250000 -56.0 34.8 -21.2
2380.000000 -56.0 34.8 -21.2
2386.750000 -56.0 34.8 -21.2
2385.250000 -56.1 34.9 -21.2
2484.250000 -56.1 34.9 -21.2
2491.250000 -56.4 35.2 -21.2
Measurement Settings
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
2380.000000 2493.500000 1 1
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Levelin dBm

Fesricted Band

2440 2480

2380 24935
Freauency in MHz
Lirrit Threshdd X Critical Surm Level Final Critical
Pre Measurement 1
Setting Instrument Target Value
Value
RBW 1.000 MHz <=1.000 MHz
VBW 3.000 MHz >= 3.000 MHz
SweepPoints 227 ~ 227
Sweeptime 15.250 us AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Band Edge low (2442 MHz; 15.000 dBm; 1 MHz)
Result
DUT Frequency Result
(MHz)
2442.000000 | PASS
Measurements
Frequency Level Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2389.975000 -58.9 37.8 -21.2 | PASS
2389.775000 -59.7 38.6 -21.2 | PASS
2389.725000 -59.7 38.6 -21.2 | PASS
2389.925000 -60.0 38.8 -21.2 | PASS
2390.025000 -60.1 39.0 -21.2 | PASS
2389.825000 -60.6 39.4 -21.2 | PASS
2390.225000 -60.9 39.7 -21.2 | PASS
2389.875000 -61.3 40.1 -21.2 | PASS
2390.125000 -61.4 40.3 -21.2 | PASS
2390.325000 -61.4 40.3 -21.2 | PASS
2390.175000 -61.5 40.3 -21.2 | PASS
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Levelin dBm

2390.275000 -61.5 40.3 -21.2 | PASS
2389.675000 -61.5 40.4 -21.2 | PASS
2390.075000 -61.7 40.6 -21.2 | PASS
2385.775000 -62.2 41.1 -21.2 | PASS

Band Edke

Lirmit

Surn Leve

2440

Freauency in MHz

Fail

24935

Emissions in restricted frequency bands (Average) (2442 MHz; 15.000

dBm; 1 MHz)
Result
DUT Frequency Result
(MHz)
2442.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
2389.750000 -62.8 21.6 -41.2
2493.500000 -63.3 22.1 -41.2
2493.250000 -63.3 221 -41.2
2389.250000 -64.2 23.0 -41.2
2383.250000 -65.5 24.3 -41.2
2492.750000 -65.6 24.4 -41.2
2383.750000 -65.7 24.5 -41.2
2492.250000 -65.9 24.7 -41.2
2487.750000 -65.9 24.7 -41.2
2382.750000 -65.9 24.7 -41.2
2490.750000 -66.0 24.8 -41.2
2491.250000 -66.0 24.8 -41.2
2489.750000 -66.0 24.8 -41.2

TR8653_EFG_FCC_15.247_BLE_Annex

PROPRIETARY

Page 29 of 35



427 West 12800 South, Draper, UT 84020

UNIFIED

COMPLIANCE

LABORATORY
2486.250000 | -66.0 248 | -412
2490.250000 | -66.0 248 | -41.2

Measurement Settings

Start Frequency
(MHz)

Stop Frequency
(MHz)

Pre Measurement

Final Measurement

2380.000000

2493.500000

1

1

Levelin dBm

Regrcted Band

2380

Lirvit

2400

Threshdd

2420

2440

2460

Freauency in MHz
X Critical Surm Level

2480

24935

Fnal Critical

Emissions in restricted frequency bands (Peak) (2442 MHz; 15.000

dBm; 1 MH2z)
Result
DUT Frequency Result
(MHz)
2442.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2389.750000 -52.6 31.4 -21.2
2493.500000 -53.8 32.6 -21.2
2493.250000 -53.8 32.6 -21.2
2389.250000 -54.5 33.3 -21.2
2381.750000 -55.4 34.2 -21.2
2382.250000 -55.5 34.3 -21.2
2384.750000 -55.7 34.5 -21.2
2383.250000 -55.8 34.6 -21.2
2384.250000 -55.8 34.6 -21.2
2383.750000 -55.9 34.7 -21.2
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2489.750000 | -56.1 349 | -21.2
2381.250000 | -56.2 35.0 | -21.2
2490.750000 | -56.3 35.1 | -21.2
2490.250000 | -56.3 35.1 | -21.2
2488.750000 | -56.6 35.4 | -21.2

Measurement Settings

Start Frequency
(MHz)

Stop Frequency
(MHz)

Pre Measurement

Final Measurement

2380.000000

2493.500000

Fesricted Band

Levelin dBm

2440 2480

2380 24935
Freauency in MHz
Lirrit Threshdd X Critical Surm Lessel Fnal Critical
Band Edge low (2480 MHz; 15.000 dBm; 1 MHz)
Result
DUT Frequency Result
(MHz)
2480.000000 | PASS
Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)

2485.325000 -54.1 337 -20.4 | PASS

2485.275000 -54.5 34.1 -20.4 | PASS

2485.375000 -54.6 34.3 -20.4 | PASS

2485.225000 -54.9 34.5 -20.4 | PASS

2485.425000 -55.1 34.7 -20.4 | PASS

2485.175000 -55.4 35.0 -20.4 | PASS

2484.525000 -55.7 35.3 -20.4 | PASS

2484.575000 -56.2 35.8 -20.4 | PASS

2484.025000 -56.8 36.4 -20.4 | PASS

2484.125000 -57.0 36.6 -20.4 | PASS

2483.925000 -57.1 36.7 -20.4 | PASS

2484.075000 -57.1 36.7 -20.4 | PASS

2483.875000 -57.1 36.8 -20.4 | PASS

2484.475000 -57.2 36.8 -20.4 | PASS

2483.525000 -57.3 36.9 -20.4 | PASS
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Levelin dBm

Band Edke

Lirrit

2400

2420

Surn Leve

X

2440

Freauency in MHz

Fail

2460

2480

24935

Emissions in restricted frequency bands (Average) (2480 MHz; 15.000

dBm; 1 MHz)
Result
DUT Frequency Result
(MHz)
2480.000000 | PASS

Final measurements

Measurement Settings

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level Margin Limit

(MHz) (dBm) (dB) (dBm)
2483.750000 -58.8 17.6 -41.2
2485.250000 -61.1 19.9 -41.2
2484.750000 -61.2 20.0 -41.2
2484.250000 -61.4 20.2 -41.2
2485.750000 -61.6 20.4 -41.2
2486.250000 -63.3 22.1 -41.2
2486.750000 -64.6 23.4 -41.2
2487.250000 -65.0 23.8 -41.2
2488.750000 -65.2 24.0 -41.2
2487.750000 -65.2 24.0 -41.2
2488.250000 -65.2 24.0 -41.2
2489.250000 -65.2 24.0 -41.2
2490.750000 -65.3 24.1 -41.2
2491.250000 -65.3 24.1 -41.2
2489.750000 -65.4 24.2 -41.2

Start Frequency
(MHz)

Stop Frequency
(MHz)

Pre Measurement

Final Measurement
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\ 2380.000000 |

2493.500000 |

1]

1

Levelin dBm

Regrcted Band

Lirrit

Threshdd

X

2440
Frequency in MHz

Criticdl

2480 24935

Fnal Critical

Emissions in restricted frequency bands (Peak) (2480 MHz; 15.000

dBm; 1 MHz)
Result
DUT Frequency Result
(MHz)
2480.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin | Limit

(MHz) (dBm) (dB) (dBm)
2483.750000 -46.5 25.3 -21.2
2485.250000 -47.7 26.5 -21.2
2485.750000 -47.9 26.7 -21.2
2484.250000 -49.3 28.1 -21.2
2484.750000 -49.5 28.3 -21.2
2486.250000 -51.2 30.0 -21.2
2490.750000 -53.7 325 -21.2
2491.250000 -53.8 32.6 -21.2
2492.750000 -54.2 33.0 -21.2
2492.250000 -54.4 33.2 -21.2
2488.250000 -54.4 33.2 -21.2
2493.500000 -54.6 334 -21.2
2493.250000 -54.6 334 -21.2
2486.750000 -55.0 33.8 -21.2
2488.750000 -55.0 33.8 -21.2
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Measurement Settings

Start Frequency
(MHz)

Stop Frequency
(MHz)

Pre Measurement

Final Measurement

2380.000000

2493.500000

1

1

Levelin dBm

Regrcted Band

2400 2420

2440

2460

2480

244935

2380
Frequency in MHz
[ Threshdd X Critical Sum Lewd X Final Critical
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-- End of Report -
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