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Please refer to the following test plots for the worst test mode (GFSK 2LE).
Test Frequency 1GHz-25GHz:
Polar | Frequency RMetgr Pre.'. Celoe | fmemie | (Bt Limits Margin
eading | amplifier | Loss Factor Level Detector
(HIV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
\Y% 4804.00 55.81 30.55 5.77 24.66 55.69 74 -18.31 Pk
\Y% 4804.00 45.30 30.55 5.77 24.66 45.18 54 -8.82 AV
Vv 7206.00 53.98 30.33 6.32 24.55 54.52 74 -19.48 Pk
\Y 7206.00 43.30 30.33 6.32 24.55 43.84 54 -10.16 AV
\Y% 9608.00 52.22 30.85 7.45 24.69 53.51 74 -20.49 Pk
\Y 9608.00 42.73 30.85 7.45 24.69 44.02 54 -9.98 AV
\Y 12010.00 49.17 31.02 8.99 25.57 52.71 74 -21.29 Pk
\Y 12010.00 41.32 31.02 8.99 25.57 44.86 54 -9.14 AV
H 4804.00 55.91 30.55 5.77 24.66 55.79 74 -18.21 Pk
H 4804.00 45.86 30.55 W 24.66 45.74 54 -8.26 AV
H 7206.00 53.34 30.33 6.32 24.55 53.88 74 -20.12 Pk
H 7206.00 44.04 30.33 6.32 24.55 44.58 54 -9.42 AV
H 9608.00 50.80 30.85 7.45 24.69 52.09 74 -21.91 Pk
H 9608.00 41.46 30.85 7.45 24.69 42.75 54 -11.25 AV
H 12010.00 48.99 31.02 8.99 25.57 52.53 74 -21.47 Pk
H 12010.00 40.76 31.02 8.99 25.57 44.30 54 -9.70 AV
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Polar | Frequency Met(_er Prg-. Ceinle | Auitshng | [Eiseton Limits Margin
Reading | amplifier | Loss Factor Level Detector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Middle Channel:2440MHz
\ 4880.00 54.85 30.55 5.77 24.66 54.73 74 -19.27 Pk
\ 4880.00 45.32 30.55 5.77 24.66 45.20 54 -8.80 AV
\ 7320.00 52.80 30.33 6.32 24.55 53.34 74 -20.66 Pk
\ 7320.00 44.02 30.33 6.32 24.55 44.56 54 -9.44 AV
\ 9760.00 51.56 30.85 7.45 24.69 52.85 74 -21.15 Pk
\ 9760.00 42.05 30.85 7.45 24.69 43.34 54 -10.66 AV
\ 12200.00 49.67 31.02 8.99 25.57 53.21 74 -20.79 Pk
\Y 12200.00 41.12 31.02 8.99 25.57 44.66 54 -9.34 AV
H 4880.00 53.77 30.55 5.77 24.66 53.65 74 -20.35 Pk
H 4880.00 45.19 30.55 5.77 24.66 45.07 54 -8.93 AV
H 7320.00 53.75 30.33 6.32 24.55 54.29 74 -19.71 Pk
H 7320.00 44.97 30.33 6.32 24.55 45.51 54 -8.49 AV
H 9760.00 52.20 30.85 7.45 24.69 53.49 74 -20.51 Pk
H 9760.00 43.98 30.85 7.45 24.69 45.27 54 -8.73 AV
H 12200.00 50.38 31.02 8.99 25.57 53.92 74 -20.08 Pk
H 12200.00 41.07 31.02 8.99 25.57 44.61 54 -9.39 AV
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Polar | Frequency Metgr Prg-. Celolly | seiine; | [Eiseion) Limits Margin
Reading | amplifier | Loss Factor Level Detector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
High Channel:2480MHz
\ 4960.00 54.19 30.55 5.77 24.66 54.07 74 -19.93 Pk
\Y% 4960.00 44.07 30.55 5.77 24.66 43.95 54 -10.05 AV
\Y% 7440.00 52.86 30.33 6.32 24.55 53.40 74 -20.60 Pk
\Y 7440.00 43.61 30.33 6.32 24.55 4415 54 -9.85 AV
\Y 9920.00 50.50 30.85 7.45 24.69 51.79 74 -22.21 Pk
\Y 9920.00 39.90 30.85 7.45 24.69 41.19 54 -12.81 AV
\Y 12400.00 49.33 31.02 8.99 25.57 52.87 74 -21.13 Pk
\Y 12400.00 39.24 31.02 8.99 25.57 42.78 54 -11.22 AV
H 4960.00 55.24 30.55 5.77 24.66 55.12 74 -18.88 Pk
H 4960.00 46.36 30.55 5.77 24.66 46.24 54 -7.76 AV
H 7440.00 51.94 30.33 6.32 24.55 52.48 74 -21.52 Pk
H 7440.00 44 .59 30.33 6.32 24 .55 45.13 54 -8.87 AV
H 9920.00 50.19 30.85 7.45 24.69 51.48 74 -22.52 Pk
H 9920.00 41.39 30.85 7.45 24.69 42.68 54 -11.32 AV
H 12400.00 48.58 31.02 8.99 25.57 52.12 74 -21.88 Pk
H 12400.00 38.40 31.02 8.99 25.57 41.94 54 -12.06 AV

Note: 1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.
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Please refer to the following test plots for the worst test mode (GFSK 2LE).
Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

Polar | Frequency R'\eA: ;(I?r: g Prel—. ?_22': A;;ec?gra ETeif’lzilon Limit | Detec
amplifier (dBuV tor Result
HV) | MRz Buv) @p) | @ | @m) | (@Buvim) /m) | Type
Low Channel: 2402MHz
H 2390.00 55.37 30.22 4.85 23.98 53.98 74 PK PASS
H 2390.00 47.45 30.22 4.85 23.98 46.06 54 AV PASS
H 2400.00 55.01 30.22 4.85 23.98 53.62 74 PK PASS
H 2400.00 46.94 30.22 4.85 23.98 45.55 54 AV PASS
\ 2390.00 55.85 30.22 4.85 23.98 54.46 74 PK PASS
\ 2390.00 45.01 30.22 4.85 23.98 43.62 54 AV PASS
\ 2400.00 55.37 30.22 4.85 23.98 53.98 74 PK PASS
\ 2400.00 45.94 30.22 4.85 23.98 44.55 54 AV PASS
GFSK
High Channel: 2480MHz
H 2483.50 56.14 35.11 3.56 27.75 52.34 74 PK PASS
H 2483.50 46.28 35.11 3.56 27.75 42.48 54 AV PASS
H 2500.00 56.95 35.1 3.57 27.8 53.22 74 PK PASS
H 2500.00 46.23 35.1 3.57 27.8 42.50 54 AV PASS
\Y 2483.50 56.35 35.11 3.56 27.75 52.55 74 PK PASS
\ 2483.50 56.70 35.11 3.56 27.75 52.90 54 AV PASS
\ 2500.00 57.56 35.1 3.57 27.8 53.83 74 PK PASS
\ 2500.00 46.98 35.1 3.57 27.8 43.25 54 AV PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit
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7 Conduct Band Edge And Spurious Emissions Measurement

Test Requirement . Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (see Section

15.205(c)).
Test Method : ANSI C63.10:2013
Test Limit :  Regulation 15.247 (d),In any 100 kHz bandwidth outside the

frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands,
as defined in §15.205(a), must also comply with the radiated emission
limits specified in §15.209(a) (see §15.205(c)).

7.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold
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7.2 Test Result
(0]0]:] 00B
Emission Emission Limit Over Limit
Mode Channel Frequency Level (dBm) (dB) Result
(MHz) (dBm)
2400.00 -45.686 -19.27 -26.416 PASS
0 2396.37 -44.213 -19.27 -24.943 PASS
LE 24529.3 -52.265 -19.27 -32.995 PASS
19 24598.6 -52.594 -19.01 -33.584 PASS
39 2483.50 -46.077 -19.19 -26.887 PASS
24546.8 -53.074 -19.19 -33.884 PASS
0 2400.00 -30.015 -19.24 -10.775 PASS
24523.1 -52.197 -19.24 -32.957 PASS
2LE 19 24577.4 -52.474 -18.98 -33.494 PASS
39 2483.50 -45.916 -19.19 -26.726 PASS
24557 .4 -52.926 -19.19 -33.736 PASS

Ref Offset 18.28 dB.
Bidiv  Ref 15.00 dBm

Center 2.4020000 GHz
#Res BW 100 kHz

Ref Offset 18.28 dB.

Bidiv  Ref 15.00 dBm

Span 1.070 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Center 2.4020000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 1.878 MHz
Sweep 1.000 ms (1001 pts)

In-Band Reference Level
LE Channel 0

In-Band Reference Level
2LE Channel O
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[ Keysight Spectrum Analyzer - Swept SA
g R T RF

NSE:INT] SN AUTO
Avg Type: Log-Pwr

Center Freq 2.400000000 GHz
Avg|Hold: 100/100

—»~  Trig: FreeRun
#Atten: 26 dB

Ref Offset 18.27 dB.
Ref 15.00 dBm

idiiv

\
|
T
1 ‘l‘z
I \FMWVN,NM,WM o

I

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

o szmgMSpenmm ‘Analyzer- Swept SA

Center Freq 2 400000000 GHz

Ref Offset 18.27 dB.
Ref 15.00 dBm

idiiv

NSE:INT] SN

—»~  Trig: FreeRun
#Atten: 26 dB

Avg Type: Log-Pwr
Avg[Hold:>100/100

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

VKR MODE TRC SCL FUNCTION WIDTH

N
U N [1]¢] 2 396 37 GHz -44.213 dBm __
2 [A ¢ 240000GHz| 46686dBm| | [ |
___

'STATUS.

'STATUS.

Out Of Band Emission
LE Channel 0

Out Of Band Emission

2LE Channel 0

o[-k

05:03:22 PM Mar 28, 2024

[ Keysight Spectrum Analyzer - Swept SA

Type: Log-Pwr

Center Freq 12.515000000 GHz Avg Typ
AvglHold: 10110

- Trig: FreeRun
Atten: 6 dB

Ref Offset 18.28 dB
Ref 12.32 dBm

slart 30 MHz Stop 25.00 GHz

Sweep 2.387 s (40000 pts)

[ Keysight Spectrum Analyzer - Swept SA|

R T R [s00 AC
Center Freq 12.515000000 GHz

Ref Offset 18.28 dB
Ref 12.32 dBm

- Trig: FreeRun
Atten: 6 dB

PNO: Fast
IF Gain:Low

o[-k

05:14:17 PM Mar 28, 2024

Type: Log-Pwr

Avg Typs
AvglHold: 1010

slart 30 MHz

FUNCTION VALUE

Il

Stop 25.00 GHz
Sweep 2.387 s (40000 pts)

ll

FUNCTION VALUE

'STATUS.

'STATUS.

Spurious Emission
LE_ Channel 0

Spurious Emission

2LE Channel 0

[ Keysight Spectrum Analyzer - Swept SA
Avg Type: Log-Pwr

Center Freq 2.440000000 GHz
AvglHold: 1001100

e —» Trig: FreeRun
Low #Atten: 26 dB

Ref Offset 18.28 dB.
Ref 15.00 dBm

Span 1.068 MHz
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

STATUS:

[ Keysight Spectrum Analyzer - Swept SA|

Center Freq 2.440000000 GHz

Ref Offset 18.28 dB.
Ref 15.00 dBm

Center 2.4400000 GHz
#Res BW 100 kHz

e —» Trig: FreeRun
Low #Atten: 26 dB

#VBW 300 kHz

STATUS:

~ Avg Type: Log-Pwr
AvglHold: 1001100

Span 1.776 MHz
Sweep 1.000 ms (1001 pts)

In-Band Reference Level

In-Band Reference Level
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R
LE Channel 19 2LE Channel 19
. ‘”Avg‘]‘ Lrype Log-Pwr
O: Fast ~»— Trig: FreeRun Avg|Hold: 10110 e
Mkr1 24.577 4 GHZ]

i SN AUTO
Avg Type: Log-Pwr

Kl R T RF
Center Freq 12.515000000 GHz

PN
IF Gain:Low

Atten: 6 dB

-52.474 dBm|

[ Keysight Spectrum Analyzer - Swept SA

Kl R T RF
Center Freq 12.515000000 GHz
Avg|Hold: 1010

PNO:Fast —»— Trig: Free Run
IFGain:Low Atten: 6 dB

Ref Offset 18.28 dB.
Ref 12.32 dBm

idiiv

Sweep 2.3

Mkr1 24.598 6 GHZ
-52.594 dBm|

cerldddddd
Ref Offset 18.28 dB.
Ref 12.32 dBm

idiiv

Stop 25.00 GHz,

87 s (40000 pts) H#Res BW 100 kHz

nw MODE T

e N
[ f] 24 577 4 GHz _
—

Stop 25.00 GHz|
Sweep 2.387 s (40000 pts)

FUNCTION WIDTH

VKR MODE TRC SCL

'STATUS.

'STATUS.

Spurious Emissions

2LE Channel 19

Spurious Emissions
LE Channel 19

[ Keyswgm spmmm Annyxtr Swept SA

2
Center Freq 2 480000000 GHz

Avg Type: Log-Pwr
NG Wde —»- Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 26 dB

‘Avg Type: Log-Pwr

i SweptSA
AvglHold: 100/100

2
Center Freq 2 480000000 GHz

PNO:Wide —»- Trig: FreeRun
IFGain:Low #Atten: 26 dB

Ref Offset 18.28 dB.
10 dBidiv Ref 15.00 dBm
og

#VBW 300 kHz

STATUS:

Sweep 1.000 ms (1001 pts)

Ref Offset 18.28 dB.

10 dB/div  Ref 15.00 dBm
Log

Span 1.058 MHz

Span 1.869 MHz
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

STATUS:

In-Band Reference Level
2LE Channel 39

In-Band Reference Level
LE_Channel 39

Avg Type: Log-Pwr
AvglHold: 100/100

ide —»- Trig: FreeRun
Low #Atten: 26 dB

ide —»- Trig: FreeRun
Low #Atten: 26 dB

Ref Offset 18.29 dB
Ref 15.00 dBm

Avg Type: Log-Pwr
AvglHold: 100/100

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Ref Offset 18.29 dB
Ref 15.00 dBm

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|
VALUE

FUNCTION

'STATUS.

FUNCTION VALUE

'STATUS.
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Out Of Band Emission Out Of Band Emission
LE Channel 39 2LE Channel 39

[E=S[EeR/ =

=/ [E=S[EeR/ =
§5:07:48 PM Mar 28,2024
TRACE]

[ Keysight Spectrum Analyzer - Swept SA =1 e
= c 05:10:05 PM Mar 28, 2024
TRACE

[ Keysight Spectrum Analyzer - Swept SA

SENSENT] N SENSENT] SN AUTO
Avg Type: Log-Pwr
PNO: Fast —»—  Trig: FreeRun AvglHold: 10110

IFGain:Low Atten: 6 dB

o R T R ,
) Avg Type: Log-Pwr Center Freq 12.515000000 GHz
*Fast —»— Trig: FreeRun AvglHold: 10110

PNO:
IFGain:Low Atten: 6 dB

R T R T
Center Freq 12.515000000 GHz

vee [l
cerldddddd

Mkr1 24.557 4 GHZ

vee [l
cerldddddd

Ref Offset 18.28 dB Mkr1 24.546 8 GHZ]

Ref Offset 18.28 dB
Ref 12.32 dBm -53.074 dBm)|

Ref 12.32 dBm

usc 'STATUS. usc 'STATUS.

Spurious Emission Spurious Emission
LE_Channel 39 2LE_Channel 39
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8 6dB Bandwidth Measurement & 99% OCB Test

Test Requirement . FCC CFRA47 Part 15 Section 15.247 (a)(2)
Test Method . ANSI C63.10:2013

Systems using digital modulation techniques may operate in the 902-928
Test Limit MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

8.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz(For 6dB bandwidth)

3. Set the spectrum analyzer: RBW = 20kHz, VBW = 62kHz(For LE 99% bandwidth)

4. Set the spectrum analyzer: RBW = 30kHz, VBW = 91kHz(For 2LE 99% bandwidth)

8.2 Test Result

Channel . o : 6dB BW
Mode (r:lzfnnl;‘:rl frequency i (BG:I:‘)N'dth 99% (Bla:(zi;mdth Required Limit Result

(MHz) (KHz)
00 2402 0.7131 1.0373 >500

LE 19 2440 0.7119 1.0373 >500 Pass
39 2480 0.7051 1.0349 >500
00 2402 1.252 2.0545 >500

2LE 19 2440 1.184 2.0518 >500 Pass
39 2480 1.246 2.0457 >500

[ Keysight Spectrum Analyzer - Occupied BW [ Keysight Spectrum Analyzer - Occupied BW
T R Q AC g R T R Q__Ac

R aC SEN SN AUTO
Center Freq 2.402000000 GHz 402000000 GHz

RF Il AC SEN GN AUTO
Center Freq 2.402000000 GHz 02000000 GHz
‘AvglHold:>100/100

AvglHold:>100/100

Ref Offset 18.28 dB Ref Offset 18.29 dB
Ref 33.28 dBm v Ref 33.29 dBm

Span 4 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms) H#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms)

Occupied Bandwidth Total Power 7.36 dBm Occupied Bandwidth Total Power 7.74 dBm

1.0605 MHz 2.0825 MHz

Transmit Freq Error -7.346 kHz % of OBW Power 99.00 % Transmit Freq Error 1.064 kHz % of OBW Power 99.00 %
x dB Bandwidth 713.1 kHz xdB -6.00 dB x dB Bandwidth 1.252 MHz xdB -6.00 dB

ATUS

TUs

LE Channel 0 2LE Channel 0
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o sz;\gMSpenmm Analyze-Occupied W

Center Freq 2 440000000 GHz

Ref Offset 18.28 dB
Ref 33.28 dBm

#Res BW 100 kHz

Occupied Bandwidth

£
Cemer Freq: 2.440000000 GH

—»~ Trig: FreeRun AvglHold:>100/100
#Atten: 26 dB

#VBW 300 kHz

Total Power 7.66 dBm

1.0607 MHz

Transmit Freq Error
x dB Bandwidth

-7.214 kHz
711.9 kHz xdB

% of OBW Power 99.00 %

-6.00 dB

'STATUS.

=
05:04:26 PH Mar 28, 2024
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 1.333 ms)

o sz;\gMSpenmm Anayze-Occupied W

Center Freq 2 440000000 GHz

Ref Offset 18.28 dB
Ref 33.28 dBm

#Res BW 100 kHz

Occupied Bandwidth

SENSE:INT]
Center Freq: 2.440000000 GH

—»~ Trig: FreeRun Avg|Hold: 1001100
#Atten: 26 dB

#VBW 300 kHz

Total Power 7.73 dBm

2.0789 MHz

Transmit Freq Error
x dB Bandwidth

151 Hz
1.184 MHz xdB

% of OBW Power 99.00 %

-6.00 dB

'STATUS.

=
05:10:53 PH Mar 28, 2024
Radio Std: None

Radio Device: BTS

Sweep 1.333 ms)

LE Channel 19

2LE Channel 19

o sz;\gMSpenmm Analyze-Occupied W

Ref Offset 18.28 dB
Ref 33.28 dBm

#Res BW 100 kHz

Occupied Bandwidth

#FGain:Low

SENSE:INT]

Center Freq: 2.480000000 GH

—»~ Trig: FreeRun AvglHold:>100/100
#Atten: 26 dB

#VBW 300 kHz

Total Power 7.45 dBm

1.0577 MHz

Transmit Freq Error
x dB Bandwidth

-8.264 kHz
705.1 kHz xdB

% of OBW Power 99.00 %

-6.00 dB

'STATUS.

=
05:06:27 PM Mar 28, 2024
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 1.333 ms)

o sz;\gMSpenmm Analyze-Occupied W

Ref Offset 18.28 dB
Ref 33.28 dBm

#Res BW 100 kHz

Occupied Bandwidth

#FGain:Low

SENSEINT)

Center Freq: 2.480000000 GH

—»~ Trig: FreeRun Avg|Hold: 1001100
#Atten: 26 dB

#VBW 300 kHz

Total Power 7.79 dBm

2.0808 MHz

Transmit Freq Error
x dB Bandwidth

1.054 kHz
1.246 MHz xdB

% of OBW Power 99.00 %

-6.00 dB

'STATUS.

=
05:08:43 PM Mar 26, 2024
Radio Std: None

Radio Device: BTS

Span 4 MHz
Sweep 1.333 ms)

LE Channel 39

2LE_Channel 39

[ Keyswghl spmmm A«amer Occupied BW

Center Freq 2 402000000 GHz

Ref Offset 18.28 dB
Ref 38.28 dBm

Center 2.402 GHz

Occupied Bandwidth

Center Freq: 2.402000000 GHz
. Trig: FreeRun ‘AvglHold: 100/100

#IFGain:Low #Atten: 26 dB

#VBW 62 kHz

Total Power 6.61 dBm

1.0373 MHz

Transmit Freq Error
x dB Bandwidth

522 Hz
1.248 MHz x dB

% of OBW Power 99.00 %

-26.00 dB

'STATUS.

=
05:01:49 PM Mar 28, 2024
Radio Std: None

Radio Device: BTS

Sweep 5.333 ms|

[ Keyswghl spmmm A«amer Occupied BW

Center Freq 2 402000000 GHz

Ref Offset 18.29 dB
Ref 38.29 dBm

v

Center 2.402 GHz

Occupied Bandwidth

2.0545 MHz
14.009 kHz
2.402 MHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
. Trig: FreeRun ‘AvglHold: 100/100

#IFGain:Low #Atten: 26 dB

#VBW 91 kHz

Total Power 6.58 dBm

% of OBW Power 99.00 %

-26.00 dB

'STATUS.

=
05:12:44 PM Mar 28, 2024
Radio Std: None

Radio Device: BTS

Span 4 MHz
Sweep 4.666 ms|
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LE Channel 0

2LE Channel 0

[ Keysight Spectrum Analyzer - Occupied BW

R T R ] T
Center Freq 2.440000000 GHz

#FGain:Low

SENSE:INT]

SN AUTO
Center Freq: 2.440000000 GHz

Trig: Free Run
#Atten: 26 dB

Avg|Hold: 1001100

[E=S[EeR/ =
05:04:16 PM Mar 28, 2024
Radio Std: None

Radio Device: BTS

Mkr2 2.4405186 GHz

Ref Offset 18.28 dB
Ref 38.28 dBm

-18.211 dBm)|

1 v’“‘/\' VATV ANVl \ NG PPN

\ e

Center 2.44 GHz
#Res BW 20 kHz
Occupied Bandwidth
1.0373 MHz
165 Hz
1.251 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 62 kHz

Total Power 6.94 dBm

% of OBW Power
xdB

99.00 %
-26.00 dB

'STATUS.

Span 2 MHz
Sweep 5.333 ms)

[ Keysight Spectrum Analyzer - Occupied BW

R T R ] T
Center Freq 2.440000000 GHz

SENSE:INT] SN AUTO
Center Freq: 2.440000000 GHz
Trig: Free Run

#FGain:Low #Atten: 26 dB

Avg|Hold: 1001100

[E=S[EeR/ =
05:10:43 PM Mar 26, 2024
Radio Std: None

Radio Device: BTS

Mkr2 2.4410412 GHz

Ref Offset 18.28 dB
Ref 38.28 dBm

-19.344 dBm)|

Center 2.44 GHz
#Res BW 30 kHz

Occupied Bandwidth

#VBW 91 kHz

Total Power 6.90 dBm

2.0518 MHz

Transmit Freq Error
x dB Bandwidth

15.553 kHz
2.407 MHz

% of OBW Power
xdB

99.00 %
-26.00 dB

'STATUS.

Span 4 MHz
Sweep 4.666 ms

LE

Channel 19

2LE Channel 19

[ Keysight Spectrum Analyzer - Occupied BW

R T R A
Center Freq 2.480000000 GHz

#FGain:Low

SENSE:INT]

SN AUTO
Center Freq: 2.480000000 GHz
Trig: Free Run
#Atten: 26 dB

Avg|Hold: 1001100

[E=S[EeR =
05:06:17 PMMar 25,
Radio Std: None

Radio Device: BTS

Mkr2 2.4805168 GHz

Ref Offset 18.28 dB
Ref 38.28 dBm

Center 2.48 GHz
#Res BW 20 kHz
Occupied Bandwidth
1.0349 MHz
514 Hz
1.246 MHz

Transmit Freq Error
x dB Bandwidth

AN i

e

#VBW 62 kHz

Total Power 6.80 dBm

% of OBW Power
xdB

99.00 %
-26.00 dB

'STATUS.

-18.553 dBm)|

Span 2 MHz
Sweep 5.333 ms)

[ Keysight Spectrum Analyzer - Occupied BW

R T R A
Center Freq 2.480000000 GHz

SENSE:INT] SN AUTO
Center Freq: 2.480000000 GHz
Trig: Free Run

#FGain:Low #Atten: 26 dB

Avg|Hold: 1001100

[E=S[EeR =
05:08:32 PM Mar 26, 2024
Radio Std: None

Radio Device: BTS

Mkr2 2.4810372 GHz

Ref Offset 18.28 dB
Ref 38.28 dBm

-20.202 dBm)|

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

#VBW 91 kHz

Total Power 6.70 dBm

2.0457 MHz

Transmit Freq Error
x dB Bandwidth

14.774 kHz
2.369 MHz

% of OBW Power
xdB

99.00 %
-26.00 dB

'STATUS.

Sweep 4.666 ms

LE

Channel 39

2LE Channel 39

Hotline: 400-8868-419

Fax: 86-755-27790922
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9 Maximum Peak Output Power

Test Requirement . FCC CFRA47 Part 15 Section 15.247 (b)(3)
Test Method : ANSI C63.10:2013
Test Limit

Regulation 15.247 (b)(3), For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an
alternative to a peak power measurement, compliance with the one Watt
limit can be based on a measurement of the maximum conducted output
power.

9.1 Test Procedure

1. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

2. Set to the maximum power setting and enable the EUT transmit continuously.

3. Measure the conducted output power and record the results in the test report.

9.2 Test Result

P Sl Max. Avg. -

Mode Channel Output Output Power Limit Result

Power Power (dBm) (dBm)

(dBm) (mW)

0 0.969 1.25 None 30 PASS
LE 19 1.231 1.33 None 30 PASS
39 1.035 1.27 None 30 PASS
0 1.105 1.29 None 30 PASS
2LE 19 1.343 1.36 None 30 PASS
39 1.137 1.3 None 30 PASS

Ref Offset 18.28 dB. . Ref Offset 18.28 dB.
10 dB/div  Ref 28.28 dBm - 10 dB/div  Ref 28.28 dBm

Center 2.402000 GHz Span 6.000 MHz Center 2.440000 GHz Span 6.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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Peak Output Power

Peak Output Power

LE Channel 19

LE Channel 0

SENSEINT]

[ Keysight Spectrum Analyzer - Swept SA

R T R [500 AC
Center Freq 2.480000000 GHz :
PNO: Fast ~—»—  Trig: Free Run
IFGain:Low #Atten: 26 dB

Ref Offset 18.28 dB.
Ref 28.28 dBm

#VBW 3.0 MHz

STATUS:

LIGN AUTO
Avg Type: Log-Pwr
AvglHold: 1001100

[ Keysight Spectrum Analyzer - Swept SA

R T R [500 AC
Center Freq 2.402000000 GHz

Ref Offset 18.28 dB.
Ref 28.28 dBm

Span 6.000 MHz
Sweep 1.000 ms (1001 pts)

SENSEINT] LGN AUTO |
Avg Type: Log-Pwr
AvglHold: 100/100

PNO: Fast —+—  ITi
IFGain:Low #Atten: 26 dB

Span 6.000 MHz
#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

STATUS:

Peak Output Power
LE Channel 39

Peak Output Power
2LE Channel 0

[ Keysight Spectrum Analyzer - Swept SA
i & RF C

T A
Center Freq 2.440000000 GHz

SENSE:INT] N

NO: Fast ~—»—  Trig: FreeRun
IF Gain:Low #Atten: 26 dB

Ref Offset 18.28 dB
Ref 28.28 dBm

#VBW 6.0 MHz

STATUS.

Avg Type: Log-Pwr
AvglHold: 100/100

[E=EE=E [ Keysight Spectrum Analyzer - Swept SA
20; B R T RF AC
T R Center Freq 2.480000000 GHz
oo RS
kit 2'4‘{10:?54 GHa Ref Offset 18.28 dB

Ref 28.28 dBm

Span 6.000 MHz|
Sweep 1.000 ms (1001 pts)|

SENSE:INT| GN AUTO. 05:08:50 T
Avg Type: Log-Pwr T 234
AvglHold: 100/100 veefd

oot [MAXTXD

Mkr1 2.479 934 GHz]
1.13

NO: Fast ~—»— Trig: FreeRun
IF Gain:Low #Atten: 26 dB

Span 6.000 MHz|
Sweep 1.000 ms (1001 pts)|

#VBW 6.0 MHz

STATUS.

Peak Output Power
2LE Channel 19

Peak Output Power
2LE Channel 39

Hotline: 400-8868-419

Fax: 86-755-27790922
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10 Power Spectral density

Test Requirement . FCC CFR47 Part 15 Section 15.247 (e)
Test Method . ANSI C63.10:2013
Test Limit :  Regulation 15.247(f) The power spectral density conducted from the

intentional radiator to the antenna due to the digital modulation
operation of the hybrid system, with the frequency hopping operation
turned off, shall not be greater than 8 dBm in any 3 kHz band during
any time interval of continuous transmission.

10.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 9.1kHz , Span = 1.5 times the DTS channel bandwidth(6
dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks
of the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

10.2 Test Result

Measurement Ly
level equire
Mode Jha'ggel O (dBm) Limit Pass/Fail
number frequency (MHz) (dBm/3kHz)
PSD/3kHz
00 2402 -14.052 8 PASS
LE 19 2440 -13.866 8 PASS
39 2480 -14.080 8 PASS
00 2402 -16.881 8 PASS
2LE 19 2440 -16.801 8 PASS
39 2480 -16.807 8 PASS
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o sz gMSp ectum Ardlyzs - SweptSA

Center Freq 2 402000000 GHz -
PNO: Wide —»— Trig: Free Run
IFGain:Low #Atten: 30 dB

SENSE:INT] 5N AUTO
Avg Type: Log-Pwr
Avg|Hold: 10110

Ref Offset 18.28 dB
Ref 20.00 dBm

Mkr1 2.401 967 3 GH2]
-1

T T T
|
]
‘ WW WWW »W W\‘W\ {W by

IL\
\ |

Center 2.4020000 GHz Span 1.070 MHz|

Sweep 113.6 ms (1000 pts)|

usc STATUS.

o sz gMSp et Ardlyzs - SeptSA

Center Freq 2 402000000 GHz

- e
SENSENT] SN AUTO 0
Avg Type: Log-Pwr mcz
Avg|Hold: 10110 el
oot [MAXTXD
Mkr1 2.402 006 6 GH2]
-16.881 dBm

PNO: Wide ~»—  Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 18.28 dB
Ref 20.00 dBm

Span 1.878 MHz|
Sweep 199.3 ms (1000 pts)|

STATUS.

LE_Channel O

2LE Channel 0

] Keysgm Speﬂwm A«ame Swept s
SENSEINT] ALIGN AUTO
Avg Type: Log-Pwr
PNO: Wide —»—~ Tr Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 18.28 dB.
Ref 20.00 dBm

Span 1.068 MHz
#VBW 9.1 kHz Sweep 113.4 ms (1000 pts)

=3 STATUS.

R Swept s ==

ALTGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 10110

Ref Offset 18.28 dB.
Ref 20.00 dBm

Span 1.776 MHz
Sweep 188.5 ms (1000 pts)

#VBW 9.1 kHz

STATUS:

LE Channel 19

2LE Channel 19

b sz gMSp cium Aoz -t SA
SENSE:INT] 5N AUTO

Avg Type: Log-Pwr

PNO: Wide —»—  Trig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 30 dB o S

Mkr1 2.479 967 7 GH2]

Ref Offset 18.28 dB -14.080 dBm|

Ref 20.00 dBm

it ﬂp V]L( ZRCTY
W el WW& W

Span 1.058 MHz|
#VBW 9.1 kHz Sweep 112.2 ms (1000 pts)|

usc STATUS.

o sz gMSp et Aralyzs - SweptSA

Center Freq 2 480000000 GHz

Center 2.4800000 GHz

SENSENT] SN AUTO

Avg Type: Log-Pwr
PNO: Wide -+~ Trig: FreeRun Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

Ref Offset 18.28 dB

Mkr1 2.480 006 5 GHZ
Ref 20.00 dBm -1

R

¥
W"WWWW \ WMM\{M

Span 1.869 MHz
#VBW 9.1 kHz Sweep 198.3 ms (1000 pts)|

STATUS.

LE Channel 39

2LE Channel 39

Hotline: 400-8868-419

Fax: 86-755-27790922
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11 Antenna Application

11.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. And according to FCC 47 CFR
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the

antenna exceeds 6dBi.

11.2 Result

The antenna is PCB antenna, the best case gain of the antennas is 0dBi, reference to
the appendix Il for details

Page 44 of 46
Hotline: 400-8868-419 Fax: 86-755-27790922 http://www.ncttesting.cn



Report No.: NCT24014002

12 Test Setup

Please see the attachment for details.

Hotline: 400-8868-419 Fax: 86-755-27790922
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13 EUT Photos

Please see the attachment for details.

FREETHE END REPORT *****
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