Report No.: PTC21060402904E-FCO01

Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

Test Mode: CHOO 2402MHz

Read

Antenna

Cable

Preamp

Frequency Level Factor Loss Factor Level Limit Over | Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2390.00 52.74 27.39 2.77 34.01 48.89 74.00 -25.11 H
2400.00 62.12 27.42 2.78 34.01 58.31 74.00 -15.69 H Peak
2390.00 54.50 27.39 2.77 34.01 50.65 74.00 -23.35 V
2400.00 64.22 27.42 2.78 34.01 60.41 74.00 -13.59 V
2390.00 39.19 27.39 2.77 34.01 35.34 54.00 -18.66 H
2400.00 47.60 27.42 2.78 34.01 43.79 54.00 -10.21 H Average
2390.00 41.10 27.39 2.77 34.01 37.25 54.00 -16.75 V
2400.00 48.81 27.42 2.78 34.01 45.00 54.00 -9.00 V
Test Mode: Test Mode: CH39 2480MHz
Frequency F:fg A;;ec?gra ?_?)lee P;:strgf Level Limit Over | Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2483.50 53.87 27.70 2.84 34.03 50.38 74.00 -23.62 H
2500.00 49.35 27.75 2.86 34.03 45.93 74.00 -28.07 H Peak
2483.50 56.35 27.70 2.84 34.03 52.86 74.00 -21.14 \Y
2500.00 52.06 27.75 2.86 34.03 48.64 74.00 -25.36 \Y
2483.50 39.72 27.70 2.84 34.03 36.23 54.00 -17.77 H
2500.00 35.61 27.75 2.86 34.03 32.19 54.00 -21.81 H Average
2483.50 41.77 27.70 2.84 34.03 38.28 54.00 -15.72 \Y
2500.00 37.54 27.75 2.86 34.03 34.12 54.00 -19.88 \Y
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Report No.: PTC21060402904E-FCO01

Band Edge 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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Report No.: PTC21060402904E-FCO01

7.2 Test Result

Band Edges Test Data CHO

[Center Freq 2.357000000 GHz | Avg Type: Leg-Pwr TAEN] 23456
PNO: Fast 0 1fig:-Free Run G
IFGain:Low #Atten: 30 dB B TR R
Mkr2 2.402 026 GHz
Ref Offset 0.5 dB
10 dBidiv__Ref 4.68 dBm -0.292 dBm
Log p
532 EL
4153 -zc-.azpreg
253 I
-35.3 A ’li l’i”
el
553 “ll H“r I
i by umwum-wmﬂ el TP P & Akt Wﬂ\u{J Yei' ¥
753
-85.3
Start 2.31000 GHz Stop 2.40400 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.00 ms (1001 pts)
0 [ v [ FUNETION [ FUNCTID H] FUNCTIO UE
2.399 958 GHz -44.46 dBm
2.402 026 GHz 0.29 dBm
:MSGE ESTATUSE
Band Edges Test Data CH39
[Center Freq 2.489000000 GHz | Avg Type: Log-Pwr
PHO: Fast 50 Trig: Free Run
IFGain:Low #Atten: 30 dB
Mkr2 2.483 500 GHz
Ref Offset 0.5 dB
10 dBidiv Ref 5.66 dBm -49.802 dBm
i
a4 /’\ \
-143 1 (s 19,34 dm|
243 ] !
] |
a3 j,"' i
: \ 2
-44.3
543 V'ﬂ! 1‘\:—« r-r’/Q‘/\ \
- \w\ﬁr»—w/‘ i o Gy P B B PP PSP S e U, ¥ O ) SRR
743
843
Start 2.47800 GHz Stop 2.50000 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.13 ms (1001 pts)

~ % | v | FUNCTION | FUNCTIONWIDTH] _ FUNCTIONVALUE
2.480 002 GHz 0.68 dBm
2.483 500 GHz 49.80 dBm
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Report No.: PTC21060402904E-FCO01

Conducted Spurious Emission Measurement Result

The worst mode is GFSK CH39 mode, and the report only show the worst mode data.

Avg Type: Log-Pun WAE[ T35 e Frequency
BG40 AOINI 0 %l:nz: Far o Trig:Free Run .J’,‘iul’&lm‘&m’ TR
(FGain:Low — Atten;30 B oerlf NHNN
Mkr1 2.479 996 GHz ARDT LI
{0 dBtdiv Ref 20.00 dBm -0.049 dBm
o9 T T T
‘ Center Freq
I T 2480000000 GHz
‘StartFreq
1o o | 2.479000000 GHz
i P b Stop Freq
2.481000000 GHz
CF Step
200,000 kHz
|Auto Man
FreqOffset
OHz
Center 2.480000 GHz ‘Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
= —
0 Fvd Type: Log P ygm’—, = Peak Search
B N b PN Fast o Tr1g: Free Run A:ﬁum'?n:e‘nn:r ™ G &
IFGain:Lowe Atten: 30 dB 15T v
Mkr1 369 kHz Mekt Fmk
[0giciv_Ref 20.00 dBm -36.902 dBm
og T T T
! Next Pk Right
| Next Pk Left]
10 |
| Marker Delta
oot |
I Mkr—CF|
| | Mkr—RefLv|
i 4 }
| | More;
Start 9 kHz Stop 30.00 MHz 10f2]
#Res BW 100 kHz #VBW 300 kHz Sweep 2.87 ms (1001 pts)
psc STATUS| 1L AC coupled: Accy unspecd < 10MHz
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= v - e Feoe Lonb: Peak Search
v Tres: Logbur
L P— AvalHald: £31100 e,
Atten: 30 dB ' x
MKr1 771.08 MH: Nexirenk
j0g8idiv_ Ref 20.00 dBm -61.064 dBm
og
Next Pk Right]
Next Pk Left]
100
Marker Delta
4
MKr—CF|
- PRETRpPTY ST ,}r‘ it ¢'.L-\:!; ‘:.’i;~-\ b st Pl el el Mkr—RefLvl
More,
Start 30.0 MHz Stop 1.0000 GHz 10r2
#Res BW 100 kHz #VBW 300 kHz Sweep 92.7 ms (1001 pts)
jusc. STM’USI
- g Type: Log-Pur ikl
67 1 4.852500000000 ﬁg Trig: Free Run Jﬁnl’.’?mﬁ
Atten: 30 dB
Mkr1 4,953 GHz NexPeai
19¢rd_ Ref 20.00 dBm -41.712 dBm
og
y | | | Next Pk Right]
Next Pk Left|
Marker Deltal
4
‘Mkr—CF|
T Mkr—Ref Lvi|
More|
Start 1.00 GHz Stop 26.50 GHz 10r2
#Res BW 100 kHz #VBW 300 kHz Sweep 244 s (1001 pts)
jusc. .snms.
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Report No.: PTC21060402904E-FCO01

8 6dB Bandwidth Measurement

Test Requirement . FCC CFRA47 Part 15 Section 15.247
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. 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. Make the measurement with the spectrum analyzer’s resolution bandwidth (RBW) = 100KHz, Set the

Video Bandwidth(VBW)= 300KHz. In order to make an accurate measurement. The 6dB bandwidth must
be greater than 500KHz.

4. Measure and record the results in the test report.
8.2 Test Result

Channel frequency Measurement level Required Limit
(MHz)
(KHz) (KHz) Result
2402 637.8 >500 Pass
2440 655.8 >500 Pass
2480 655.9 >500 Pass
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Report No.: PTC21060402904E-FCO01

TX CH 00
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio Std: None
o Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
Log
000
-10.0
200
30,0
-40.0
-50.0 -
0.0
700
80.0
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 5.65 dBm
1.0517 MHz
Transmit Freq Error -11.114 kHz OBW Power 99.00 %
x dB Bandwidth 637.8 kHz x dB -6.00 dB
aSG i ;TATUE‘-”
TXCH19
Center Freq Z.4400U0UUU GHz | Lenter rreq: .44uuuuuwu tsrz Kadio 21d: None
[} Trig: Free Run Avg|Held:»10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.00 dBm
Log
100
0.00
10.0
200
-30.0 -
400
50,0 [ttt -
0.0
70.0
Center 2.44 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 6.24 dBm
1.0393 MHz
Transmit Freq Error -12.649 kHz OBW Power 99.00 %
x dB Bandwidth 655.8 kHz x dB -6.00 dB
WSG gTATUS:.
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TX CH 39

Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radie Std: None
Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 30 dB Radie Device: BTS

10 dBldiv Ref 20.00 dBm
Log

100

o0.oo

-10.0

200

-30.0

-40.0

50,0 s

-50.0

-70.0

Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 6.58 dBm
1.0399 MHz

Transmit Freq Error -13.262 kHz OBW Power 99.00 %
x dB Bandwidth 655.9 kHz x dB -6.00 dB

MSG [STATUS
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9 Maximum Peak Output Power

Test Requirement
Test Method
Test Limit

9.1 Test Setup

9.2 Test Procedure

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

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.

Power Sensor Power Meter

1. Place the EUT on the table and set it in transmitting mode.

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 15.247 Meas

Guidance v05r02.

3. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to th

power meter.

4. Record the max. Reading as observed from Power Meter.

5. Repeat above procedures until all test default channel measured was complete.

9.3 Test Result

BLE Mode:
Frequency (MHz) Peak Power Output (dBm) Limit(dBm)
2402 0.170 30
2440 0.171 30
2480 1.022 30
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10 Power Spectral density

Test Requirement . FCC CFR47 Part 15 Section 15.247
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. 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. Make the measurement with the spectrum analyzer’s resolution bandwidth (RBWO0 = 3KHz,
Video Bandwidth (VBW) = 10KHz, in order to make an accurate measurement, set the span to
1.5 times DTS channel bandwidth.

4. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully stabilize.
Use the peak marker function to determine the maximum power level.

5. Measure and record the result in the test report.

10.2 Test Result

Channel Measurement level Required Pass/Fail
frequency (MHz) (dBm) Limit
PSD/3kHz (dBm/3kHz)
2402 -15.467 8 PASS
2440 -15.148 8 PASS
2480 -14.385 8 PASS
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TX CHOO

Report No.: PTC21060402904E-FCO01

Center Freq 2.402000000 GHz |

PNO: Far )
IFGain:Low

Trig: Free Run
Atten: 6 dB

Ref Offset 0.5 dB

10 d2idiv  Ref -5.93 dBm
Log

Avg Type: Log-Pwr TRACE[ 23 456
Avg|Hold: 451100 TYPE | M ittt
perfP PFFFP

Mkr1 2.401 967 GHz

-15.467 dBm

Center 2.402000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Span 2.000 MHz
Sweep 211 ms (601 pts)

Mssi

TX CH19

[Center Freq_2.440000000 GHz

PNO: Far
IFGain:Low

| Trig: Free Run
= Atten: 6 dB

Ref Offset 0.5 dB

10deidiv - Ref -5.17 dBm
Log

T,
|sTATUS |
|

Avg Type: Log-Pwr "“i’a""sr?;
Avg|Hold: 461100 TYPE|M vty
pETPPPPPP

Mkr1 2.439 967 GHz
-15.148 dBm

=252

85.2

952

Center 2.440000 GHz
#Res BW 3.0 kHz

‘MSG

#VBW 10 kHz
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Span 2.000 MHz
211 ms (601 pts)

Sweep

STATUS



TX CH39

Report No.: PTC21060402904E-FCO01

2000000 - Avg Type: LogPwr ’ié;éér PEY]
Eemer qu 2:480000000 Gpl:: Far (o) l Trig: Free Run A\:’Jnm?uﬁ’oo ' TYPE! Mm?-—,wm. .y
IFGain:Low Atten: 6 dB $RlF PPERP
Mkr1 2.479 967 GHz
Ref Offset 0.5 dB
‘nggB[drv Ref -4.45 dBm -14.385 dBm
145
245 ; i . i 1
i Iy
345 ! : U
1 Iiw
I ! ‘ A
445 |
v
sl | h b f
1 I | Il I
|
4.5 !
845 ‘
945 1
Center 2.480000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 211 ms (601 pts)
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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 EUT’S antenna, permanent attached antenna, is internal antenna. The antenna’s
gain is 2dBi and meets the requirement.
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Conducted Emission

Radiated Spurious Emissions
Test Frequency Frlom 30MHz-1000MHz

=4 |
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Test frequency from 1GHz-18GHz
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13 EUT Photos
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*THE END REPORT**+**
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