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1. General information

Applicant:
Applicant address:

Test site:
Test site address:

Test Facility

FCC,IC rule part(s):
FCCID:

Test device serial No.:

IIRCADE, INC.

No.A-627, 338 GwanggyoJungang-Ro, Suji-Gu, Yongin-Si, Gyeonggi-Do,16942
Republic of Korea

KES Co., Ltd.

[ 13701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea

[X1473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC Accreditation Designation No.: KR0100, Registration No.: 444148
FCC: 15.247

2AXRRIRORO2-PCBA

X Production [] Pre-production [] Engineering

1.1. EUT description

Equipment under test
Frequency range

UNII-1

UNII-2A

UNII-2C

UNII-3

Model
Modulation technique

iiRcade GOLD PCBA

2402 Miz ~ 2 480 M (BDR/EDR)

2402 M, ~2 480 M (LE 1Mbps)

2412 M ~2 462 M (1lb/g/n_HT20)

2422 Mz ~2 452 M (11n_HT40)

5180 Mi ~ 5240 Mi (1la/an_VHT20/ac_VHT20)
5190 My ~5230 Mi (1lan_VHT40/ac_VHTA40)
5210 Mt (1lac_VHTS0)

5260 M ~5 320 Mk (1la/an_VHT20/ac_VHT20)
5270 My ~ 5310 My (1lan_\VHT40/ac_VHTA40)
5290 My (1lac_VHT80)

5500 My ~5700 My (1la/an_VHT20/ac_VHT20)
5510 My ~ 5670 My (1lan_VHT40/ac_VHTA40)
5530 M ~5 610 Mz (1lac_\VHT80)

5745 M ~5 825 Mt (1la/an_VHT20/ac_VHT20)
5755 M ~5795 Mi (1lan_VHT40/ac_VHT40)
5775 Mt (1lac_VHT80)

IRORO2-PCBA

GFSK, n/4DQPSK, 8DPSK, OFDM
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Number of channels

UNII-1

UNII-2A

UNII-2C

UNII-3

Antenna specification

Power source
H/W version
S/W version

2402 M ~2 480 Mk (BDR/EDR) : 79ch

2402 Mz ~2 480 Mz (LE 1Mbps) : 40ch

2412 Mz ~2 462 Miz (11b/g/in_HT20) : 11ch

2422 Mz ~2 452 Miz (11n_HT40) : 7ch

5180 Mz ~5240 M (1la/an_VHT20/ac_VHT20) : 4ch
5190 Mz ~5230 Mz (11an_VHT40/ac_VHT40) : 2ch
5210 M (1lac_VHT80) : 1ch

5260 Mz ~5 320 Mz (11la/an_VHT20/ac_VHT?20) : 4ch
5270 Ml ~5310 Mi (1lan_VHT40/ac_VHT40) : 2ch
5290 Mt (1lac_VHT80) : 1ch

5500 Mz ~5700 Mz (11la/an_VHT20/ac_VHT20) : 11ch
5510 Mz ~5670 Miz (11an_VHT40/ac_VHTA40) : 5¢ch
5530 Mz ~5610 Mk (1lac_VHTS80) : 2ch

5745 Mz ~5825 Mz (11la/an_VHT20/ac_VHT?20) : 5¢ch
5755 Mz ~5795 Mz (11lan_VHT40/ac_VHT40): 2ch
5775 M (11ac_VHT80) : 1ch

PCB Antenna

BT/LE:4.38 dBI, 24G WiFi :4.21 dBi
UNII-1:2.86 dBi/UNII-2A: 2.33 dBi/UNII-2C : 1.33 dBi/UNII-3: 1.03 dBi
AC 120 V( Adapter output DC 24 V')

6.2

9.010.000
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1.2. Requirements for Bluetooth transmitter
15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

Pseudorandom frequency hopping sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels. The
hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master;
the phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is divided
into time slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to
different RF hop frequencies. The nominal hop rate is 1 600 hops/s.

Equal hopping frequency use
The channels of this system will be used equally over the long-term distribution of the hopsets.

Example of a 79 hopping sequence in data mode:

5, 60, 4, 40, 26, 2, 65, 10, 51, 53, 16, 8, 13, 66, 45, 59, 44, 62, 36, 20, 75, 74, 49, 69, 67, 64, 47, 38, 72, 17,
39, 57, 23, 11, 77, 29, 25, 00, 71, 3, 61, 78, 73, 43, 76, 12, 21, 27, 58, 63, 56, 42, 19, 55, 35, 9, 6, 1, 32, 50,
54, 30, 18, 24, 41, 52, 22, 31, 70, 7, 14, 34, 33, 46, 68, 28, 15, 48, 37, 69, 20, 9, 18, 57, 22, 76, 60, 44, 58, 52,
2,1, 68,51, 14, 13, 50, 62, 43, 40, 53, 77, 32, 67, 61, 38, 75, 24, 27, 8, 35, 42, 11, 33, 70, 56, 16, 28, 6, 12,
30, 39, 41, 26, 78, 46, 65, 00, 7, 21, 31, 29, 19, 72, 17, 34, 25, 54, 73, 55, 63, 23, 59, 3, 37, 36, 66, 47, 74, 48,
5,71, 45, 4, 15, 64, 10, 49

System receiver input bandwidth

Each channel bandwidth is 1 M.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

15.247(g): In accordance with the Bluetooth Industry Standard, the system is designed to comply with all of
the regulations in Section 15.247 when the transmitter is presented with a continuous data (or information)
system.

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels
selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.
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1.3. Test configuration
The IIRCADE, INC.//iiRcade GOLD PCBA // IRORO2-PCBA //

ECC ID: 2AXRRIRORO2-PCBAwas tested according to the specification of EUT, the EUT must comply
with following standards and KDB documents.

FCC Part 15.247
KDB 558074 D01 v05 r02
ANSI C63.10-2013

1.4. Information about derivative model
N/A

1.5. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.6. Sample calculation
Where relevant, the following sample calculation is provided
For all conducted test items :

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.72 + 10 = 10.72 (dB)

For Radiation test :
Field strength level (dBV/m) = Measured level (dBV) + Antenna factor (dB) + Cable loss (dB) — Amplifier
gain (dB)
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1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.38 dB ( SHIELD ROOM #6)
Uncertainty for Radiation emission test Below 1 (Glfz 4.50 dB (SAC#6)
(include Fundamental emission) Above 1 Gz 4.90 dB (SAC #5)
Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

1.8. Maximum average output power
Refer to the average output power
Note.
1. Radiated emission were performed with the EUT set to transmit at the channel with highest output
Power as worst-case scenario.
2. Worst-case data rates as provided by the client were:
BDR,EDR,LE ; Default
b:1Mbps, g: 6Mbps, n_ HT20: MCS0, n_HT40 : MCS0

UNII-1 a: 6 Mbps, an_VHT20/40 : MCS0, ac_VVHT?20/40/80 : MCS0
UNII-2A  a: 6 Mbps, an_VHT20/40 : MCS0, ac_VVHT?20/40/80 : MCS0
UNII-2C  a: 6 Mbps, an_VHT20/40 : MCS0, ac_VHT?20/40/80 : MCS0
UNII-3 a: 6 Mbps, an_VHT20/40 : MCS0, ac_VHT20/40/80 : MCSO0
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1.9. Frequency/channel operations

Ch. Frequency (M) Mode
BDR 1 Mbps,
00 2 402 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
40 2442 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
78 2 480 EDR 2 Mbps,
EDR 3 Mbps
Ch. Frequency (M) Mode
00 2 402 BLE 1 Mbps
20 2442 BLE 1 Mbps
39 2 480 BLE 1 Mbps
Ch. Frequency (Mk) Mode
1 2412 802.11b/g/n_HT20
6 2 437 802.11b/g/n_HT20
11 2 462 802.11b/g/n_HT20
Ch. Frequency (M) Mode
3 2422 802.11n_HT40
6 2437 802.11n_HT40
9 2 452 802.11n_HT40
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802.11ac_VHT80 mode

UNII-1 UNII-2A UNII-2C UNII-3
Ch. | Frequency (M) Ch. | Frequency (Mtk) Ch. | Frequency (M) Ch. | Frequency (Mk)
36 5180 52 5260 100 5500 149 5745
44 5220 56 5280 120 5600 157 5785
48 5240 64 5320 140 5700 165 5825
802.11a/an_VHT20/ac_VHT20 mode
UNII-1 UNII-2A UNII-2C UNII-3
Ch. | Frequency (M) Ch. | Frequency (Mtk) Ch. | Frequency (Mk) Ch. | Frequency (Mk)
38 5190 54 5270 102 5510 151 5755
46 5230 62 5310 118 5590 159 5795
134 5670
802.11an_VHT40/ac_VHT40 mode
UNII-1 UNII-2A UNII-2C UNII-3
Ch. | Frequency (M) Ch. | Frequency (M) Ch. | Frequency (M) Ch. | Frequency (Mk)
42 5210 58 5290 106 5530 155 5775
122 5610
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2. Summary of tests
Fg%:tlijoar:zqs Parameter Test results
15.247(a)(1)(iii) 20 dB bandwidth Pass
15.247(b)(1) Output power Pass
15.247(a)(1) Channel separation Pass
15.247(a)(1)(iii) Number of channels Pass
15.247(a)(1)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.207(a) AC Conducted emissions Pass
15.207(d) Conducted spurious emission and band edge Pass
15.203 Antenna Requirement Pass
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3. Test results
3.1. 20 dB bandwidth

Test procedure
ANSI 63.10-2013

Test setup

EUT Attenuator

Test setting
1. Span = Set between two times and five times the OBW

2. RBW > 1 % to 5 %of the OBW
3. VBW > 3 * RBW

4. Sweep = Auto

5. Detector function = Peak

6. Sweep = Auto couple

7. Trace mode = Max hold

8. All the trace to stabilize

Limit
Not applicable

Spectrum analyzer
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Frequency (M) Channel no. Data rate(Mbps) Measured bandwidth(Mi)
2 402 00 0.92
2442 40 BDR 1 Mbps 0.93
2480 78 0.94
2402 00 1.24
2442 40 EDR 2 Mbps 1.24
2480 78 1.24
2 402 00 1.24
2442 40 EDR 3 Mbps 1.24
2480 78 1.24
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Measuri Heasuri
L cosuring...  EUARENALE 4 L i easuring...  EERIRINNN i 4
Data: 14:35:13 Dats: 19.AUG.

Spectrum ]

(®)

Spectrum ]

(=]

Ref Level 3.00 dém

& RBW 20 kHz

Ref Level 3.00 dém

& RBW 20 kHz

Att 20d8  SWT 948 ps @ YBW S0kHz  Mode auta FFT Att 20 dB SWT 94.6 ps @ VBW S0kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
[ . 1.59 dBm| [ ./’ pMi[1] 0.84 dBm
2.480149690 GHz| "\"\J w 2.480150280 GHz
10 di 20.00 dB| 10 di N"M/W ] 20.00 dB|
j.“r/v 936.510000000 kHz| T, Bwe 1.240680000 MHZz
20 de 2648.3 20 de 1 Q factor 1999.0
=30 di -30 de /
o 7
- g/ . 0 vt
T [N w\‘ Hr—(\ v V ‘1V,\/\\’\
-50 d ot =
7 N L7 ) ]
oo g, -0 d
70 de 70 de
-a0 -a0
40 d 40 d
CF 2.48 GHz 10001 pts Span 3.0 MHz CF 2.48 GHz 10001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result Type | Ref | Trc | %-value | ¥-value | Function | Function Result
M1 1 248014969 GHz 1,59 dém ndB down 936.51 kHz M1 1 2.48015028 GHz 0.84 dEm ndB down 1.24068 MHz
T1 1 2.47952035 GHz | -18.42 dém ndd 20.00 d8 2.47936196 GH2 -19.16 dBm | N | 20.00 dB
T2 1 2.4B045685 GHz -18.40 dBm Q factor 2648.3 2.48060264 GHz -19.17 dém Q factor 1999.0
—_—
Measuring...  QUARLALLE ] Measuring..  UALLLLLD W6 4
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Spectrum ] r‘%’ Spectrum ] r‘%’
Ref Level 3.00 cBm @ RBW 20 kHz Ref Level 3.00 dBm @ RBW 20 kHz
Att 20d8  SWT 2046 ps @ VBW 50 kHz  Mode Auto FFT Att 20d8  SWT 2046 ps @ VBW 50 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
0 M1[1] -2.43 dBm 0 MLl -0.54 dBm
Am 2.402149690 GHz| J'\ 2.442149690 GHz|
-10 d — Dy "}PQ’ 20.00 dB -10 d el s LY 100 Ly 20.00 dB
. /VJ’N WY 1.240680000 MHz| il B o 1.238280000 MHz|
20 di I Q factar W2 1936.2 20 di }4‘ Q factor \ 1972.2
30 df \ 30 df \
40 ./ 40 '/
7 3
gl el T \F\ Iy o f.fw\ ',
~ W e
\
60 damearaf 60 dam]
-70 d -70 d
-80 -80
-0 i -0 i
CF 2.402 GHz 10001 Eks Seun 3.0 MHz CF 2.442 GHz 10001 Eks Seun 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v¥-volue | Function | Function Result | Type | Ref | Trc | X-value | v¥-volue | Function | Function Result
ML 1 2.4D214960 GHz | -2,43 dim b dawr 1.24068 MHz 11 1 2.44214960 GHz | -0,54 dim b dawr 1.23628 MHz
T1 1 2.40136466 GHz | -22.43 dém ndd 20.00 d8 T1 1 2.44136436 GHz | -20.57 dém ndd 20.00 d8
T2 1 2.40260534 GHz -22.43 dBm Q factor 1936.2 T2 1 2.44260264 GHz -20.51 dBm Q factor 1972.2
L Measuring...  QUALLLIED P L Measuring... | e 4
Date: 19.AL 14:37:3: Date: 19, 37
Spectrum ] :%:'
Ref Level 3.00 dBm @ RBW 20 kriz
Att 20dB SWT 948 ps @ YBW S0kHz  Mode auto FFT
TOF
(@ 1Pk Max
5 [x IFEYTTRY] 1.62 dBm|
2.480148790 GHZz|
J
-10 di i N\L’\ 20.00 dB|
1] Bw 1.241580000 MHz|
20 di ]J Q factor 1997.6
30 d - +
i \
£, A\
-40
™ )
=y Y
Iy N S ™\ Blank
<60 df an
-70 d
-80
90 di
CF 2.48 GHz 10001 Eks Seun 3.0 MHz
Marker
Type | Ref | Trc | X-value | v¥-volue | Function | Function Result |
ML 1 2.4B014879 GHz | 1,62 dém b dawn 1.24158 MHz
TL 1 2.47936346 GHz -18.40 dBém nd@ 20.00 dB
T2 1 2.4B060504 GHz -18.36 dBm Q factor 1997.6
R
cosuring.. QRAMLLALL W Y,
2 14:38:16
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3.2. Output power
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013 — Section 11.9.2.1 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

Test setting

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the measurement is made only during the ON time of the
transmitter, no duty cycle correction factor is required.

Limit

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kilz or the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 m\W.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 M employing

at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 M
band: 1 Watt.

According to 815.247(a)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi.
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Test results

Frequency(Mz) | Channel no. Data rate(Mbps) Poﬁv\;err?dg];m) PowZia(EBm) Power Limit (dBm)
2402 00 4.39 4.65 20.97
2442 40 BDR 1 Mbps 3.85 4.03 20.97
2480 78 341 3.62 20.97
2402 00 2.00 4.70 20.97
2442 40 EDR 2 Mbps 1.57 4.26 20.97
2480 78 1.08 3.73 20.97
2 402 00 2.09 5.50 20.97
2442 40 EDR 3 Mbps 1.52 4.90 20.97
2480 78 111 4.45 20.97
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3.3. Carrier frequency separation
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test Setting
1. The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

2. Span = wide enough to capture the peaks of two adjacent channels

3. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best
identify the center of each individual channel.

4. Video (or Average) Bandwidth (VBW) > RBW

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

8. Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the data shall be
included in the test report.

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 Mk Band may have
hopping channel carrier frequencies that are separated by 25 kilz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mlW.
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Test results

Channel Separation Limit
Frequency(Mk) Channel no. Data rate(Mbps) P Mg
(M) (Mkz)
2442 40 BDR 1 Mbps 1.023 = 0.627
2442 40 EDR 3 Mbps 1.123 = 0.827
Hopping mode_BDR(1Mbps) Hopping mode_EDR(3Mbps)
Spectrum ] [@] Spectrum ] [@]
Ref Level 3.00 dém & RBW 30 kHz Ref Level 3.00 dBm & RBW 30 kHz
Att 20dB SWT 63.3 ps @ VBW 100 kHz Mode auto FFT Att 20 dB  SWT 63.3 ps & YBW 100 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk Max (@ 1Pk Max
0 dem: M’lnﬂ I D2[1] - P :-U'AI r||ll 0 dem: \Wf\_\ r A fP/‘ D2[1] A \}A U!J;'H 1\\
R AT A A A AP AN LTAVATAV .S e
_-\1\EI d/g""'»f lw ‘j\,‘r . i s L\“” /,,,.,.’ ?,lm%nir:r DLE\E\:JH: - B'b v \\/-m "\\r'\' & = Aﬂl{[\[\‘rﬂ \/“ ’Ul 2.4 ll]Blu znk;‘um
25 dem . o T L, -20 dém
-30 dBém -30 dBém
40 dBm- -40 dBm-
-50 dBm- -50 dBm:
-60 dBm -60 dBm
-70 dBém -70 dBém
-390 dém: -390 dém:
CF 2.442 GHz 10001 pts Span 3.0 MHz CF 2.442 GHz 10001 pts ﬂ‘l 3.0 MHz
K  Measuring..  ERARAENNN W 4 [ I' | Measuring... GEANRNAND e 4
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3.4. Number of hopping frequency
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings.

1. Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual
channels to be clearly seen.

2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or
the 20 dB bandwidth, whichever is smaller.

3.VBW = RBW.

4, Sweep = auto

5. Detector function = peak

6. Trace = max hold

All the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of the
adjacent channels.

Limit

According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 M bands
shall use at least 15 hopping frequencies.

Test results

Frequency Data rate(Mbps) Number of hopping frequency Limit
2 402 ~ 2 480 M BDR 1 Mbps 79 >15
2 402 ~ 2 480 M EDR 3 Mbps 79 >15
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Hopping mode_BDR(1 Mbps)

Hopping mode_EDR(3 Mbps)

Spectrum
Ref Level 10.00 dém

& RBW 300 kHz

=)

Spectrum 2
Ref Level 10.00 dém

€3}

& RBW 300 kHz

=)

Att 30d8  SWT 10ps @ VBW 1 MHz Mode Auto FFT Att 30d8  SWT 1890p: @ VBW 1 MHz  Mode Auto FFT
R R
Mi[1] 1.92 dBm)| Mi[1] 0.69 dBm
o 2.40200000 GHz ~ 2.480Qp000 GHz
0 aeg = A EET A ARYEAR T LR R AT Vi TaTatarsh
T T i o T o e
rHHHIHVHHHHHHHTHHHHU AN ARRRERBRIIE HH‘HH'TI'Hl
! = T
-ar d -30 di |
=40 40 d \
o -
50 d 50 d
-60 d -60 d
70 -70
-80 -80
Eﬂ 2.4 GHz 10001 pts Stop 2.4415 GHz CF 2.462_5 GHz 10001 pts Span 42.0 MHz
C r eetarnee GUAREANED W8 P L Measuring..  QUOLL0l 4
Spectrum @ Spectrum 2 (X @
Ref Level 10.00 dém & RBW 300 kHz Ref Level 10.00 dém @ RBW 300 kHz
Att 30 dE BWT 19 s @ VBW 1 MHz Mode auto FFT Att 30dE BWT 189 s @ VBW 1 MHz Mode asuto FFT
TOF TOF
[@1Pk Max [@1Pk Max
) M1[1] ) ) 0.27 m-\m M1[1] ) nllnn,;.h m-\m
R AR TR SRR AT Y A TR A A Y IV S Y A VY e e Y Y Y e '“\
-1 -10 df 1
-2 -20 L
“;jn I -0 kl\p,‘_
70 70
-a0 -a0
Eﬂ 2.4 GHz 10001 pts Stop 2.4415 GHz CF 2.462_5 GHz 10001 pts Span 42.0 MHz
Y Measuring.  @LALiniD WO P )i HasuHn o QUENINIED OO 4
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3.5. Time of occupancy
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. The EUT must have its hopping function enabled.

2. Span = zero span, centered on a hopping channel

3. RBW shall be = channel spacing and where possible RBW should be set >> 1/ T, where T is the
expected dwell time per channel.

4. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent
channel; a second plot might be needed with a longer sweep time to show two successive hops on a
channel.

5. Detector function = peak

6. Trace = max hold

Limit
According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 Miz band,

the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

A period time = 0.4(s) x 79 = 31.6(s)

Time of occupancy on the TX channel in 31.6 sec
= time domain slot length x (hop rate + number of hop per channel) x 31.6
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Operation mode: GFSK , 1/4-DQPSK, 8DPSK

el e Frequency | Dwell time Timecfac;]cr(]:;piﬁn;{ é) Qetche L Limit for time o_f occupancy on the
(Mz) (ms) (ms) Tx channel in 31.6 sec (ms)
DH1 2442 0.40 126.40 400
DH3 2442 1.65 263.20 400
DH5 2442 2.90 309.33 400
2-DH1 2442 0.40 126.40 400
2-DH3 2442 1.65 264.00 400
2-DH5 2442 2.90 308.80 400
3-DH1 2442 0.40 126.40 400
3-DH3 2 442 1.65 263.20 400
3-DH5 2 442 2.90 309.33 400
Note:
Normal Mode

DH1: Dwell time (ms) x [(1 600 =+ 2) + 79] x 31.6(s) = 126.40 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 263.20 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.33 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 126.40 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 264.00 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.80 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 126.40 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 263.20 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.33 (ms)
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BDR(1Mbps)

EDR(2Mbps)

Spectrum 3 @] i Spectrum 3 @] &
Ref Level 10.00 dBm & RBW 1 MHz Ref Level 10.00 dBm & RBW 1 MHz
Att 30 dE & SWT 10 ms & VBW 1 MHz Att 30 dE @ SWT 10ms & VBW 1 MHz
SGL TRG:VID TDF SGL TRG:VID TDF
@ 1Pk Max @ 1Pk Max
D2[1] 5.84 db)| D2[1] 1.36 dp)
395.000 ps| 395.000 ps|
0 dé — — JTR1 49.21 dBiy) 1] . —m1[1] 44,82 dBm)|
3]726000 s ) T ™ ) [ [ W 5.a07(00s
10 di =11
20 df
-30
B boll
dBm)|
e T 60.001 En
70 df 70 df
-80 -80
10001 pts 1.0 ms/ CF 2.442 GHz 10001 pts 1.0 ms/
‘
J Ready CCECTEEEEN ] 4 L J Ready CECEERREE 4
15: Date:
Spectrum 3 @] i Spectrum 3 @] &
Ref Level 10.00 dBm & RBW 1 MHz Ref Level 10.00 dBm & RBW 1 MHz
Att 30 dE & SWT 10 ms & VBW 1 MHz Att 30 dE @ SWT 10ms & VBW 1 MHz
SGL TRG:VID TDF SGL TRG:VID TDF
@ 1Pk Max @ 1Pk Max |
D2[1] 0.63 dB] D2[1] 3.64 dB)|
1.645000 ms 1.650000 ms
0 de ALl 49,43 doim 0 de p— 1] 47.92 dBm
3427000 ms R p e
-10 d -10 d
-20 di -20 di
-30 -30
|| n n
i T -60.00( B i T 60.001 B
=70 d =70 d
-80 -80
CF 2.442 GHz 10001 pts 1.0 ms/ CF 2.442 GHz 10001 pts 1.0 ms/
{ T Reads | Qi w8 P { T Readr | WARRARLD W8 |
15: Data: 192 15524512
Spectrum 3 @] i Spectrum 3 @] &
Ref Level 10.00 dBm & RBW 1 MHz Ref Level 10.00 dBm & RBW 1 MHz
Att 30 dB @ SWT 10 ms & VBW 1 MHz Att 30 dB @ SWT 10 ms & VBW 1 MHz
SGL TRG:VID TDF SGL TRG:VID TDF
@ 1Pk Max @ 1Pk Max |
D2[1] 7.95 dB| D2[1] -3.96 dB
2.900000 ms 2.895000 ms|
0 di 11011 a3, dam, 0 de p— 1[1] 46.19 dBm
7399000 ms e e e St S e e
-10 -10 d
20 -20 di
-30 -30
l
. o
i T -60.00( B i T 60.001 B
=70 d =70 d
-80 -80
CF 2.442 GHz 10001 pts 1.0 ms/ CF 2.442 GHz 10001 pts 1.0 ms/
T Reads | Qi w8 P { T Readr | WARRARLD W8 |

Date:
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EDR(3Mbps)

Spectrum3 ) 7 | (EmSEeRE) s ©) &

Ref Level 10.00 dBm & RBW 1 MHz Ref Level 10.00 dBm & RBW 1 MHz

Att 30 dE & SWT 10 ms & VBW 1 MHz Att 30 dE & SWT 10 ms & VBW 1 MHz

SGL TRG:VID TDF SGL TRG:VID TDF
@ 1Pk Max @ 1Pk Max

D2[1] “0.27 dp)| D2[1]
395.000 ps|
o d 11[1] 4644 dBm)| o d 1]
™ T i o ™ T T sesroohiie o——— “w— “i——

10 10 di

20 20 di

60.000 by
70 df 70 df
-80 -80
CF 2.442 GHz 10001 pts 1.0 ms/ CF 2.442 GHz 10001 pts 1.0 ms/
- -
L T Readr | GAMRAMAND W P L T Readr | GAMRAMAND W P
Date: 19.AL 20 1 Date: 19.AL 2. 15:21
Spectrum 3 @] -
Ref Level 10.00 dbm @ RBW 1 MHz
Att 30 dB @ SWT 10 ms & VBW 1 MHz
SGL TRE:VID TOF
(@ 1Pk Max |
D2[1] .18 dp|
2.900000 ms
od — 1], 44 86 dBm|
10 di
20 df
-30
m W‘ w Blank
&
e -60.000 dB
70 df
-80
CF 2.442 GHz 10001 pts 1.0 ms/
—
[ T Ready | WRARanin) W ~
Date: 19.AUG.2022 1
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3.6. Radiated restricted band and emissions

Test setup
The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kiz to

30 Mz Emissions.

Turn Table

EUT

ﬁ ? Coaxial

Power Cable 0.8m —Cable

- o I

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mtz
to 1 Gz emissions.

Turn Table
1im — 4m
EUT
f ? Coaxial
Power Cable 0.8m n Cable

< 3m T

Ground Plane

Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever is lower.

; Antenma
; -~ ower
i
i
i
EIJT W—b jm ‘iﬂmﬂm p H{J]'I.'.I
Y antenna
4m
( E Spectrum
; I_‘ N analyzer
i T
$ | |
Turntable 1 Im \
Sm
- Pre-amp 1—‘_|;|%§

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.

Test procedure below 30 Miz

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from O degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 Miz

1.

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

The antenna is a bi-log antenna, a horn antenna, and its height are varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the table was turned from O degrees to 360 degrees to find
the maximum reading.

The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
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5. Spectrum analyzer settings for f <1 (liz:
Span = wide enough to fully capture the emission being measured
RBW =100 kiz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
pectrum analyzer settings for f =1 (Hz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 Mz
VBW = 3 Mk
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

@@@@@@@@@@@@@@

7. Spectrum analyzer settings for f =1 (liz: Average

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

RBW =1 M

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step (5, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step (5, then the applicable correction factor is
20 log(1/x), where X is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

BLoe

&

O
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Note.
1. <30 M, extrapolation factor of 40 dB/decade of distance. Fy = 40log(D,/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(D./Ds)

Where:
F¢ = Distance factor in dB
D, = Measurement distance in meters
Ds; = Specification distance in meters

2. Field strength(dBzV/m) = Level(dBgV) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dBgV/m) - Field strength(dBzV/m)

4. Emissions below 18 (lz were measured at a 3 meter test distance while emissions above 18 (ifz
were measured at a 1 meter test distance with the application of a distance correction factor.

7. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.

8. The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.

9. According to exploratory test no any obvious emission were detected from 9 kilz to 30 M.
Although these tests were performed other than open field site, adequate comparison measurements
were confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate
that the alternative site produces results that correlate with the ones of tests made in an open field
based on KDB 414788.

w

Limit
According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (M) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F (ki)
0.490 ~ 1.705 30 24000/F(kftz)
1.705 ~ 30.0 30 30

30~ 88 3 100**

88 ~ 216 3 150**
216 ~ 960 3 200**
Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 Miz.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 D01_v05 r02, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:

a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between

bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted
signal.

. . Duty cycle
Mode Ton time P Duty cycle | Duty cycle | ¢, rection factor
(ms) (ms) (Linear) (%) (dB)

BDR(1 Mbps) 2.89 3.79 0.76 76.35 1.17

EDR(3 Mbps) 2.89 3.79 0.76 76.30 1.17
Duty cycle (Linear) = T,, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

BDR (1 Mbps) EDR (3 Mbps)
= | | e e

20 dBm

20 dBm

~30 dBm:

~30 dBm:

~6G-dBm—(TRG -60.000 dBr

<70 dem.

<70 dem.

-30 dBm

-30 dBm

CF 2.442 GHz 10001 Eks 1.0 ms/ CF 2.442 GHz 10001 Eks 1.0 ms/
Marker Marker
Type | Ref | Trc | X-value | v¥-volue | Function | Function Result | Type | Ref | Trc | X-value | v¥-volue | Function | Function Result |
1 4.674 ms -50.84 dém 1 4681 ms -50,43 dém
02 M1 1 2,89 ms 9.73 dB 02 M1 1 2,894 ms 5.35dB
D3 M1 1 3.785 ms 7.61 dB D3 M1 1 3.793 ms 8.28 d8
il R il R
hi J cady EEEEERREE™ ) i [ hi J cady EERRRRRR™ ) 4
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Test results (Below 30 Miz)

Mode: BDR
Distance of measurement: 3 meter
Channel: 0 (Worst case)
Parallel
KES <<G (30 - 1 000) Mz RE TEST>>
SAC #5 BOR 9-30.dat
IRRCADE Standard $
BOR Ant. Factor 1 461(+6 dB AlL) KOLAS
KES
Power
Remark
[¢B(uv/m)]
120 <FCC 9 kHz - 30 MHz_15_208-1>
20 = - Limit(GP)
~— <BOR 9-30>
o = Brastamit )
ol al Itom
920
80 g\
_g 70
3 60 —= -
: = ,
v
30 g S L Al
20 El
ol
°H
0.01 0.10 1.00 10.00 30.00
Frequency [MHz)
Final Result
No. Frequency (P) Reading c.f Resul't Limit Margin Height Angle Remark
P
[MHz] [aB(uwv)] [dB(1/m)] (dB(uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 0.601 H 22.3 19.9 42.2 72.0 29.8 100.0 8.7
2 1.745 H 12.9 20.3 33.2 69.5 36.3 100.0 124.1
3 3.537 H 24.1 19.9 44.0 69.5 25.5 100.0 190.9
Note.

1. No spurious emission were detected under 30 Miz, the above test result is the peak result.
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Test results (Below 1 000 M) — Worst case
Mode: BDR

Distance of measurement: 3 meter
Channel: 0 (Worst case)

Horizontal // Vertical

KES <<RE (30 M3z - 1 000 MHz)>>
Cha Limit CISPR 32 Clas ¢ I m
M Ant. Factes VULE 9168 (461) € d8 Ate., KOLAS
Mode Test By KES
Fove
Res,
80 r
»E
€0 E
‘E\;. 50 E
i wF
HEY: f —
E E e
20
10 | \ |
o E1
30.00 250.00 $00.00 750.00 1000.00
Frequency [Mez]
Final Result
No. Frequency Pol Reading c.f Result Limit Margin Height Angle Remark
QP QP QP QP
[MHz] [dB(uV)] [dB(1/m)] [dB(pV/m)] [dB(uV/m)] [dB] {cm] [deg]
1 226.037 v 50.9 -15.0 35.9 46.0 10.1 100.0 311.3
2 229.917 H 52.5 -14.8 37.7 46.0 8.3 205.0 20.5
3 236.610 v 51.0 -14.6 36.4 46.0 9.6 100.0 305.6
B 237.483 H 53.1 -14.5 38.6 46.0 7.4 188.0 105.5
5 242.333 v 50.2 -14.3 35.9 46.0 10.1 123.0 228.4
6 244.467 H 57.1 -14.2 42.9 46.0 3.1 100.0 92.4
7 245.728 v 52.0 -14.2 37.8 46.0 8.2 133.0 32.3
8 255.816 47.9 -13.8 34.1 46.0 11.9 153.0 115.8
9 268.135 H 51.1 -13.3 37.8 46.0 8.2 100.0 107.3
10 279.096 H 50.3 -12.9 37.4 46.0 8.6 188.0 77.8
1 359.994 44.7 -11.0 33.7 46.0 12.3 156.0 171.3
2 359.99%4 H 45.3 -11.0 34.3 46.0 11.7 200.0 232.6
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Test results (Above 1 000 M)

Mode: BDR
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (HV) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1224.68 49.98 Peak \Y -8.13 41.85 74.00 32.15
1 375.06 49.94 Peak H -7.20 42.74 74.00 31.26
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBuV/m) (dB)
2 359.37 44.17 Peak H -0.86 43.31 74.00 30.69
2 371.05 42.99 Peak \Y/ -0.84 42.15 74.00 31.85
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum (x) (x) (x) Spectrum (%) (x) (x)
- miiatiel | [
a0 deus 2. lUl‘L;‘.UUJL:}iI: a0 deus 2 WlL;lUiU ‘m{‘
70 dBu r i 70 dB \I \
, \ [1
60 dBu [ 60 dBu ‘
50 dey B 1‘ \ 50 dey ‘l \,
PFAB o, VA ki MintuadvaYhoi ke "’_‘*J"’\"‘\i\w“'“’m\rw ""M"“u""""’j AW P LN (o LAEA L LN el Aot ol b
2[‘;;.2.;£:HZ 10001 pts jl’ﬂp 2.405 GHz 2[‘;;.2.;£:HZ 10001 pts El_lnll 2.405 GHz
| Measuring.. MAARANAAD W T | Measuring... illllnﬂ Fanoss 7

)

)
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Horizontal // Peak for 1 Gz to 3 Gz

Spectrum 2 (%) (1) (1)

Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 (X) (2] (x)

Ref Level 97.00 dBpy & RBW 1 MHz Ref Level 97 00 dBpy @ RBW 1 MHz
Att 1008 SWT 10.1ms @ VBW 3 MHz _Mode Auto Swesp Att 10d8  SWT 10.1ms @ VBW 3 MHz _Made Auto Sweep
@ 1Pk Max @ 1Pk Max
m2[1] M1 49.94 dBpV] M2[1] 39,08 dBpV]
30 dey 1.375060 GHz 30 dey wh 1.224680 GHz,
Mi[1] 95.29 dBpv| mir1] 86.65 dBpY]
2.402160 GHz 2.402160 GHz
0 day 0 day
70 dys 70 dys
50 dBu 50 dBu
[ :
50 dy! ¥ 50 dByt Y
230 dey 40 B
30 dBy 30 dBy
20 dBy 20 dBy
10 dByr 10 dByr
F2 .
F 3
0 dey L I 0 dey L
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
— —
- TeRr20E - o unr0zr
J Measuring..  ERSENNND e e g | Measuring... EENNNENAS e i
Date: 16.AUG.2022 09:58:33 Dats: 16.ADG.2022 10:00:15
Spectrum 3 (0 (2] Spectrum 3 (%) (x)
Ref Level 57.00 dBpy & RBW 1 MHz Ref Level 87 00 dBpy & RBW 1 MHz
Att 08 SWT 60 ms @ YBW 3 MHz  Mode auta Sweep Att 0dB  SWT 60ms @ VBW 3 MHz _Mode Auto Sweep
[0 17k Max [0 17k Max
80 dbu 80 dbu
70 dBy 70 dBy
60 day 60 day
50 dey 50 dey
s i ol o b T LN, T TN R AL
20 dey 20 dey
10 dys 10 dys
0 dey 0 dey
-10 dbu -10 dbu
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
ph— ph—

Measuring...  QUANIOILD e

Date: 16.AUG.2022 09:59:00

Measuring...  LUNLRAUED WS

Date: 16.AUG.2022 09:53:59

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode:
Distance of measurement:

BDR
3 meter

Channel: 40
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mkz) (dBwV) (HV) (dB) (dB) (dBgNV/m) (dBeV/m) (dB)
1 000.10 47.66 Peak \% -9.44 - 38.22 74.00 35.78
1375.06 49.90 Peak H -7.20 - 42.70 74.00 31.30

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 Gz

Spectrum 2 (%) ) (x) Spectrum 2 (X) (x) ()
Ref Level 97.00 dByv & RBW 1 MHz Ref Level 97.00 dBpv & RBW 1 MHz
Att 10 8  SWT 10.1 ms & VBW 3 MHz  Mode Auto Sweep Att 10d8  SWT 10.1 ms & VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
m2[1] T 49.90 dBpV| m2[1] o 37.66 dBpY|
90 dBy 1.375060 GHz| 90 dBy 1 1.000100 GHz
M1 96.71 dBpv MLl 89,44 dBpV
2.442160 GHz 2.442160 GHzZ
80 dBy 80 dBy
70 dByr 70 dByr
60 dyr 60 dyr
M2
S0 dey - 150 dey
bt L 'M,D i o s o Bt Y
30 dBy 30 dBy
20 dBy 20 dBy
10 dey 10 dey
F2 F2
F F
o L] o L
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
ce— ce—
Measuring..  WUALALAED W ewzez o ] Measuring... GHMANANED W@ UMD
Date: 16.AU5.2022 10302322 Date: 16.AU5.2022 10301535

Horizontal // Peak for 3 (i to 18 (i

Vertical // Peak for 3 @z to 18 @z

Spectrum 3 (%) (x) Spectrum 3 (X) a

Ref Level 87.00 dBuY & RBW 1 MHz Ref Level 87.00 depv & RBW 1 MHz

Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep Att 0dé  SWT 60ms @ VBW 3 MHz  Mode Auto Sweep

@ 1Pk Max @ 1Pk Max

80 dey! 80 dey!

70 dByy 70 dByy

60 dByr 60 dByr

50 dByr 50 dByr

- " AN Ty MMM 1 s M
20 dBy 20 dBy

10 dBy 10 dBy

0 dey! 0 dey!

-10 dBy -10 dBy

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
— ce— —
[ Measuring...  QUANILLLD W evicds o L J Measuring.. @ERNNNRNN @@ RS S
Dabos 16.AU5.2022 103 Datos 1 10:1

1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBwv) (H/V) (dB) (dB) (dBV/m) (dBgV/m) (dB)
1000.10 48.47 Peak \Y -9.44 - 39.03 74.00 34.97
1375.66 50.06 Peak H -7.20 - 42.86 74.00 31.14
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 484.40 53.47 Peak H -0.77 - 52.70 74.00 21.30
2 499.76 44.21 Peak \Y -0.76 - 43.45 74.00 30.55
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum (x) (x) (x) Spectrum (%) (x) (x)
.lpk/f?" M2[1] 53.47 dBpY| o M2[1] 44.21 dBpv]
A 2,49439780 GHz i 2.49975620 GHZ]
ofy A 2 48030350 Gl B e 247456060 Gbn
aé‘ By SD’.{;BJ‘ I“
/ \ /
70 dBws \ 7/5 dBy \
50 dBu N &D dBu
U I \
0 de hnd ‘\‘/—V—\ D et B O R Mo i 0 de; ‘\\‘“ et R e i iV T T O L Ifl‘."‘*\—k’v Bt N
pStart z‘"’?” 10001 nlf — stm:;-.:;guz% gﬂ 2.173;::!2 10001 plls — stu;:l)z‘..%?uz%
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Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 Gz to 3 (i

Specrumz - () [ SpecumSpCSpecumaine) |7 [Boscmum specrum 2 |[SpecmEpCSperenanc)) (¥
Ref Lavel 97.00 dBpv & RBW 1 MHz Ref Level 97.00 depv & RBW 1 MHz
Att 10 dE  SWT 10.1mes @ VYBW 3 MHz Mode Auto Sweep Att 10d8  SWT 10.1 ms & YBW 3 MHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
m2[1] 2 50.06 dBpv| M2{1] h 48.47 dBpVv|
o0 dBy 1975660 GHz| 20 dey i 1.000100 GHz|
M1[1] 98,90 dBpV| M1[1] B89.72 dBpV]
2.480150 GHz| 2.480150 GHz|
BO dBy! BO dBy!
70 deys 70 dBy
.
50 dBy T 50 dBy
20 dep 20 dep
20 dep 20 dep
10 dep 10 dep
F2 F2
0 deg L2 0 day H
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
(st Sooipts (st 1900 L pis
| Measuring... ERARANNAD WS e g L )i | Measuring... @EARRNRED S e

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz

Spectrum 3 (0 | SHRCC) [T SRR ERNC)] Soecrm s © ©

Ref Level 87.00 dBuy @ RBW 1 MHz Ref Level 87.00 dBpy @ RBW 1 MHz

Att 0dB  SWT 60 ms & VAW 3 MHz  Mode Auto Sweep Att 0de  SWT 60 ms @ VYBW 3 MHz  Mode Auto Sweep

@ 1Pk Max @ 1Pk Max

80 dey! 80 dey!

70 dByy 70 dByy

60 dByr 60 dByr

50 dByr 50 dByr

i WWWMM W WWWWMM
20 dBy 20 dBy

10 dey 10 dey

0 dey! 0 dey!

-10 dBy -10 dBy

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz

| Measuring...  WEANANINS W oo & | ]" | Measuring... WUANARRAD W6 sas o

Date: 1 10: pate: 1 1

Note.
1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBwv) (HV) (dB) (dB) (dBV/m) (dBgV/m) (dB)
1000.10 48.64 Peak \Y -9.44 - 39.20 74.00 34.80
1 050.50 49.57 Peak H -9.15 40.42 74.00 33.58
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (H/V) (dB) (dB) (dBN/m) (dBgV/m) (dB)
2 356.61 43.80 Peak H -0.86 - 42.94 74.00 31.06
2 368.01 42.89 Peak \Y -0.85 - 42.04 74.00 31.96
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum (x) (x) (x) Spectrum (%) (x) (x)

. M2[1] 43.80 dijV| o . . m2[1] 42.69 dBpv
R | |
a0 Il oo ﬂ\

70 dBuy ‘l ‘ 70 dBuy / !
60 dBu\ | \ &0 dBy J l

- [
50 oy ’,J Il 50 oy ‘ |
W Y i I e TA LN ST e f\mx-,-’u oo, P A /""\r/‘ %‘36]‘6" e | e M o, -MJ\M-/\M/I
Start 2 JFE‘:HZ 10001 pts S;up 405 GHz Start 2 JFE‘:HZ 10001 pts Elup 405 GHz
— )i Terree DLW B8 e — )i Semma T W
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz

Specnim  pOuermmame) T | (. sveenmz ® © ©
Ref Level 97.00 dBpV ® RBW 1 MHz Ref Level 97.00 dBpv @ RBW 1 MHz
Att 10 dB SWT 10.1 ms & VBW 3 MHz  Mode Auto Sweep Att 10dE  SWT 10.1ms @ VBW 3 MHz  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
M2[1] 49.57 dBpY m2[1] 48.64 dBpV
g ~ M1 1.000100 GHz|
o0 db 1.050495 GHz| 90 dey!
e Mi[1] 79.73 dBpv Mi[1] 87.57 dBpY|
M1 2.402360 GHz| 2.402160 GHz
80 dB v a0 day!
70 dey 70 dBy
50 dBy
60 dByf .
2 50 dew
S0da
e R RN o memwm
<40 dBys Al L
30 dBy
20 dey
20 dByr
20 dBpv
10 dByr
10 depv 2
F
F1 &\- 0 deu i
0 dBy T Start 1.0 GHz 10001 pts Stop 3.0 GHz
Start 1.0 GHz 10001 pts Stop 3.0 GHz [ )i T Feasarma. CLLILIIED W o
i | Measuring...  NRSNRLCHD e 4 et e anes toianin

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz

Spectrum 3 (0 | SHRCC) (RSP ERER) Srecrm 3 © ©

Ref Level 87.00 dByv & RBW 1 MHz Ref Level 87.00 dBpvy ® RBW 1 MHz

Att 0dB  SWT 60 ms @ VBW 3 Mz Mode Auto Swesp Att 08 SWT 650 ms @ VBW 3 MHz _ Made Auto Sweep

[@ 1Pk Max [@ 1Pk Max

80 dey 80 dey

70 dByy 70 dByy

60 dByr 60 dByr

50 dByr 50 dByr

30 dew 30 dbys

20 dBy 20 dBy

10 dey 10 dey

2 dBy ey

-10 dBy -10 dBy

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
pr N pr Tonnonzr

) Measuring...  GRANANEND W s L il | Measuring... QUANRNAAD W6 Wiaze

Date: 16.AU5.2022 10326506 Date: 16.AUG.2022 10:24:28

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode:
Transfer rate:
Distance of measurement:

EDR

3 Mbps(Worst case)

3 meter

Channel: 40
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBV/m) (dB)
1000.10 47.79 Peak \Y -9.44 - 38.35 74.00 35.65
1051.50 48.00 Peak H -9.14 - 38.86 74.00 35.14
1331.67 46.73 Peak H -71.47 - 39.26 74.00 34.74
Horizontal // Peak for 1 Gz to 3 G Vertical // Peak for 1 Gz to 3 Gk
Spectrum [%] Spectrum 2 (%) (x) (x)
Ref Level 97.00 dBpV ® RBW 1 MHz Ref Level 97.00 depv @ RBW 1 MHz
Att 10dB  SWT 10.1 ms @ VBW 3 MHz  Mode Auto Sweep Att 10d8 SWT 10.1m: & VBW 3 MHz Made Auto Sweep
.lﬂk Max @ 1Pk Max
m3[1] 46.73 nmwv ™m2[1] M 47.79 dBpV
o0 da v 1.331667 GHZ a0 diy 1.000100 GHz,
M1[1] 62.15 dBpY| mi[1] _ B9.29 dBpy
B0 dBy 2.442360 GHz 80 dby 2.442360 GHz
70 dapv
70 dBuy
&0 dapv
ﬂ' . AL 60 dBuy
Wit e smiinsisipiimmdnmtiil] | o,
30 des Py b S At o
20 dBy 30 day
10 day
F2 20 dByr
0 dby = }
Start 1.0 GHz 10001 pts Stop 3.0 GHz 10 dayi
Marker r
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result | o F1
M1 1 2.44236 GHz 82.15 depV "
M2 1 1.051495 GHz 43.00 dBuv Start 1.0 GHz 10001 pts Stop 3.0 GHz
M3 1 1.331667 GHz 45.73 dBpY - J" ] Heasuring... i"".. ) wpo P
It J Measuri ing...  WULLLLLLD y [
Horizontal // Peak for 3 Gz to 18 (i Vertical // Peak for 3 Gz to 18 (iz
Spectrum 3 () [ Speetruma () Spectrum 3 (%) (x)
ot T 60 ms o Wi e Made Auto Swass e T 20 ms o v 5 imes Mode Auto Suses
@ 1Pk Max @ 1Pk Max
80 dey 80 dey
70 dBy 70 dBy
60 dByi 60 dByi
50 dByi 50 dByi
10 dBy 10 dBy
g:l ;.D Hz 10001 pts — Stop 18.0 GHz i:l ;.D Hz 10001 pts Stop 18.0 GHz
[ Measuring...  GEARANAND 6 Vibowni 7 L ] Measuring.. QRRNNANED W6 i il
Note.

1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (HV) (dB) (dB) (dBN/m) (dBV/m) (dB)
1002.90 4755 Peak \Y; -9.43 - 38.12 74.00 35.88
1125.49 47.96 Peak H -8.71 - 39.25 74.00 34.75
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBV) (HV) (dB) (dB) (dBgN/m) (dBV/m) (dB)
2 486.05 45.22 Peak H -0.77 - 44.45 74.00 29.55
2 497.06 43.60 Peak \Y; -0.76 - 42.84 74.00 31.16
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum (x) (x) (x) Spectrum (%) (x) (%)
A
S e 2 40015500 ch1e e 240015500 c11e
J; dByn \, an’::a b
f \ [
’UD dBy l\[ ;‘D dBy “
60 dey .“ ’GDdB ‘.\
40 dBy \\J -H{;\J\H"M\F‘AA—"'\ et e~ B it S o 40 dBy \\ TN N ‘F”; e
S[al’lZ."?BJ{il:lz 10001 p(i — .......i“ E[nl:';'.;;%(;-lzﬁ \s[anz.wa;—iz lﬂﬂDlplj — -.....l'“ Sl’ﬂl;;.;,%;"zﬁ
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 Gz to 3 Gz

srectnim | Spennm 3] a Spectrum 20 © ©
Ref Level 97.00 dBpV ® RBW 1 MHz Ref Level 97 00 dBpy @ RBW 1 MHz
At 10 dE  SWT 10.1ms ® VBW 3MH2  Mode Auto Swesp Att 10d8  SWT 10.1ms @ VBW 3 MHz _Mode Auto Swesp
@ 1Pk Max @ 1Pk Max
M2[1] 47.96 dBpVY| m2[1] 47.55 dBpV
ML p . ; 1.002900 GHz
— 1.125487 GHz 30 dey
e M1[1] 88.69 dBpY mir1] _ 89.48 dBpv)
2.480150 GHz| 2479950 GHz
50 dBLv 80 dey
70 dBy 70 dey
50 de;
60 dByf .
" 50 de
50 e
40 da
30 dBy
30 day
20 dBy
20 dapv
10 dByr
10 dByv 2
F2 0 dey Fl
FL|
0 dBy T Start 1.0 GHz 10001 pts Stop 3.0 GHz
Start 1.0 GHz 10001 pts Stop 3.0 GHz easuring.. BLiniiD 8 ]
4 I %
)i | Measuring... GRENAACED W yi

Date: 16.AUG.2022 10:07:05

Horizontal // Peak for 3 (lz to 18 (i

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 3 (0 a

Spectrum 3 (%) (x)

Ref Level 87 00 dBpv & RBW 1 MHz Ref Level 87 00 dBpv & RBW 1 MHz
Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Auto Sweep Att 0dé  SWT 60ms @ VBW 3 MHz  Mode Auto Sweep
@ LPk Max @ LPk Max
80 dBy 80 dBy
70 dBy 70 dBy
60 dBys 60 dBys
50 dByy 50 dByy
Mii' ot WWWMM T T,
20 dBy 20 dBy
10 dBy 10 dBy
0 dey! 0 dey!
-10 dBy! -10 dBy!
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
16.08.2022 - 16.08.2027
, Measuring..  ERASERNNN e R ) Measuring...  EESSENNNN S oo

Note.
1. No spurious emission were detected above 3 (flz.

2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 Giz)

Mode: BDR (Worst case)
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 0 (Worst case)
Horizontal Vertical
Specm 4 ® (T e )
A st <5 s VM S b auta swesp T  eWT 15ms = o 3vas_mods auto swasp
@ 1Pk Max @ 1Pk Max
90 dBy 90 dBy
80 dBy 80 dBy
70 dBy 70 dBy
60 dBp 60 dBp
AP il Sy A | LN A i AP R AAA Ab
20 dBy 20 dBy
10 dBuy 10 dBuy
Z_;r: 18.0 GHz 10001 pts — Stop 30.0 GHz Z_;r: 18.0 GHz 10001 pts — Stop 30.0 GHz
] Measuring... QEARNALY W Tasus 4 L )il ] Measuring... EERNRRRAN w8 GRS
Note.

1. No spurious emission were detected above 18 (ffz.
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3.7. Conducted band edge and out of band emissions
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

Test setting
1. Span = wide enough to capture the peak level of the in-band emission and all spurious emissions(e.g.,

harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.
.RBW =100 kifz
.VBW = 300 kilz
. Detector = Peak
. Number of sweep points = 2 x Span/RBW
. Trace mode = max hold
. Sweep time = auto couple
. The trace was allowed to stabilize

O©CoO~NOT A~ WDN

Limit

According to 15.247(d), in any 100 kiz 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 kflz 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 section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Report No.:

Test results

BDR(1Mbps)
2402 Miz 2442 M

Specrumz o {ESE) &) Speomz O SRS G

RefLevel 0.00 dém @ RBW 100 kHz RefLevel 0.00 dBm & RBW 100 kHz
Att 20d8  SWT 1137 ps @ VBW 300 kHz  Mode auto FFT Att 20 dB 8WT 113.7 ps @ VBW 300 kHz  Mode auto FFT
TOF TOF
(@ 1Pk Max (@ 1Pk Max
M1[1] 2.41 dpm)| M1 M0 2.28 dBm
2.4019820 @HZ| 2.4419690 GHz
-10 df 10d
20 d J‘ -20 di T
01 -22,410 dB I ‘ 01 -22.280 d& T
-30 ‘ l -30 i
40 d 1 -0 ll ]

50 d ( 50 d
4 .AJ ol " A J M.L e kA i ol "
Y e

A, doydinle L Lt L L il ' et L M
e 7 T kg s Gl o ovelaro y o
70 df 70 df
-0 -0
90 90
Start 2.3 GHz 10001 pts Stop 2.405 GHz CF 2.442 GHz 10001 pts Span 105.0 MHz
— ) —
L L J7 Heasuring...” GNENENERD WO 4 L )i ] Measuring... GUANRANAD W8 4
Datos 1951 514303 Dates 19. > 15:95:36
oecrun | A SRR F] [ e ) ) a
Ref Level -10.00 dBm & RBW 100 kHz Ref Level -10.00 dém & RBW 100 kHz
Att 10de  SWT 10.1ms & YBW 300 kHz Mode Auto Sweep Att 10dB  SWT 10.1ms & VYBW 300 kHz  Made Auto Sweep
TOF TOF
@ 1Pk Max @ 1Pk Max
-20 di ‘ -20 di
01 22410 der
30 df 30 df
-0 -0
-50 df -50 df
-60 di -60 di

-0 -0
100 100
Start 30.0 MHz 10001 pts Stop 1.0 GHz 10001 pts Stop 1.0 GHz
—_— —_— -
L L Measuring...  QUARLALLE Y Measuring.. | e 4
Date: E 5 ;
Spectrum 3 @] - Spectrum 3 @] -
Ref Level 0.00 cbm ® RBW 1 MHz Ref Level 0.00 dBm @ RBW 1 MHz
Att 20d8  SWT 47 ms @ VBW 3MHz  Mode Auto Swasp Att 2008 SWT 47 ms @ VBW 3MHz  Mode Auto Swesp
TOF TOF
(@ 1Pk Max (@ 1Pk Max
1 MIL1] 1.83 dem| RN 1.47 dbm)
2.40220 GHZ] 2.44220 GHz
10 df 10 df
20d -20d
D1 -22.410 d8 D1 -22.280 des
-30 -30
-0 di 40 o
'L#wﬁ PR Saaca O RO
W
&0 d &0 d
70d 70d
-80 -80
-0 -0
CF 6.875 GHz 10001 pts Span 11.75 GHz 10001 pts Span 11.75 GHz
—_— el
L ]’i ) Measuring... @RANANENN W i | Measuring.. @ESERINND W 4
Date:
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BDR(1Mbps)

2480

Mz

Spectrum 2
Ref Level 0.00 dBm

TOF

€3}

@ RBW 100 kHz

Att 20d8  SWT 37.6 s @ VBW 300 kHz  Mode Auto FFT

=)

(@ 1Pk Max

0.20 dBm)|
2.48015570 GHz|

MII1]

-10 df

=20-UBrr—{01 -19.730 dBn

el o]

PR

B % WL/ RN NG WP

Start 2,475 GHz

10001

pts Stop 2.5 GHz

)|

Date: 19.AUG.2022 15:46:30

—
Measuring...  LLAnLo Nl i

BLANK

Spectrum
Ref Level -10.00 dém

TOF

@ RBW 100 kHz

Att 1008 SWT 10.1ms @ VBW 300 kHz Mode Auto Sweep

=)

(@ 1Pk Max

2G-dBm—101 -19,730 d8

10001 pts

Stop 1.0 GHz

CLTT e T ™) P

BLANK

Ref Level 0.00 dBm

Spectrum 3
& RBW 1 MHz

o ]

Att 20d8 SWT 47 ms @ VBW 3 MHz  Mode Auto Sweep
TOF
(@ 1Pk Max
T M1[1] 0.08 dBm)|
2.47980 GHz
-10 di
“20UBIT—{01 -19,730 den
30
40 di

50 i
70 di
-80
-90
CF 6.875 GHz 10001 pts Span 11.75 GHz
- —_—
)i Measuring...  QUARILAD W 4
Date: 19.AU3.2022 1 00

BLANK
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EDR(3Mbps)

2402 Mz

2442 Mz

(=)

Spectrum 2 (X) L2 Spectrum 2 (0
Ref Level 0.00 dBm ® RBW 100 kiz Ref Level 0.00 dBm @ RBW 100 kHz
Att 20d8  SWT 1137 ps @ VBW 300 kiz  Mode Auto FFT Att 20d8  SWT 113.7 ps @ VBW 300 kviz  Mode Auto FFT
TOF TOF
[@1Fk Max [@1Fk Max
MII1] .00 dpmy Y] +.98 dBm
2.4020240 15-42 2.4421570 GHz
10 di H -10 df
-20 di | -20 di
2: 0D dBmr
1 -23.000 d8r | D1 -24.980 dBnr
-30 l -30 i
-0 d J 40 o 1 l
-50 i } -50 i }
P el o i - m P .| o 4[.... PR TR PO A 1LY R Luu*h TSP PR
L) T ) K™ L i i P W W o
70 di 70 di
-a0 -a0
-90 -90
Start 2.3 GHz 10001 pts Stop 2.405 GHz CF 2.442 GHz 10001 pts Span 105.0 MHz
— ]
Meosuring...  EUARAAAE 4 L i | Measuring.. MUARRLAN Wl y

J

Dats: 19. 18
Spectrum “é.’ Spectrum “Vr"
Ref Level -10.00 dém & RBW 100 kHz Ref Level -10.00 dém & RBW 100 kHz
Att 10dE  SWT i0.1ms @ VBW 300 kHz Mode Autc Sweep Att 108 SWT 10.1ms @ VBW 300 kMz  Mode Auto Sweep
TOF TOF
(@ 1Fk Max (@ 1Fk Max
20 di : 20 di |
D1 -23.000 db D1 -24.980 dBm

-30 d 30 df
-0 -0
-50 d -50 d

-0 d

-0 -0
-100 -100
Start 30.0 MHz 10001 pts Stop 1.0 GHz Start 30.0 MHz 10001 pts Stop 1.0 GHz
]
Measuri Heasurh
L i casuring... QENNARARY eh P [ )i caruring... MUANAAAAD WO y
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EDR(3Mbps)
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Hopping mode_BDR(1Mbps)
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3.8. AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHiz to 30 Mz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

L Conducted limit (dBzV/m)
Frequency of Emission (Mk) -
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00 - 30.0 60 50
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Test results
Mode:

Transfer rate:

BDR (Worst case)

1 Mbps

Distance of measurement: 3 meter
Channel: 0 (Worst case)
Hot Line
Final_Result
100 Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBpv) (dBpv) | (@Bpvy| (dB) | Time (kHz) (dB)
80 {ms)
0.174000 - 40,96 54.77] 13.81] 1000.0) 9.000]L1 19.6
0.174000| 52.45 —| 6477 12.32] 1000.0| 9.000|L1 19.6
a 80 * I 0.182000| —| 37.27] £4.39] 17.12] 1000.0| 9.000]L1 19.6
E * 0.182000 43.04 -] 54,39 16.35] 1000.0) 9.000]L1 19.6
g 40 * * L 3 0.926000| -—| 25.38] 46.00 20.&2' 1000.0) 9.000|L1 20.2
- r 0.926000| 36.85 — 56.00 419.15] 1000.0| 9.000]L1 20.2
20 1.594000] -—| 25.24] 46.00 20.76] 1000.0| 9.000JL1 20.5
1.894000| 35.76 —| 56.00 20.24] 1000.0| 9.000|L1 20.5
0 7.766000| -] 30.96] 5£0.00 19.04] 1000.0| 9.000]L1 19.9
7.766000] 38.68 —| 60.00 21.32] 1000.0f 9.000JL1 19.9
150k 300 400500 800 1M 2M  3M AM5M6 8 10M 20M  30M 7.914000 30.46] 50.00] 19.54] 1000.0 9.000}L1 19.9
Freauency in Hz 7.914000) 37.85 —] 60.00] 22.15] 1000.0 9.000]L1 19.9
Neutral Line
o Final_Result
Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBpv) (@Bpv) | (@Bpv)| (dB) | Time (kHz) (dB)
80 {ms})
0.178000| 48.23 — 54.58] 16.35| 1000.0| 9.000|N 19.5
0 0.178000 - 34,83 54.58] 19,75 1000.0 9.000|N 19.5
§ ! 0.380000| 38.74 —| 585.06] 18,32 1000.0| 9.000|N 19.7
£ * 0.390000 - 29,05 48,06 19,01 1000.0 9.000|N 19.7
g M * 4 0.890000) 33.42 —| s6.00] 22.58] 1000.0 9.000|N 20.2
- 0.890000| -— 22.57] 46.00 23.43| 4000.0| 5.000|N 20.2
20 1.578000| 33.95 — 56.00 22,05 1000.0| 9.000|N 20.4]
1.578000| -— 23.60 46.00 22.40{ 1000.0| 9.000|N 20.4]
o 7.302000| 35.10 —| 60.00 24.90{ 1000.0| 9.000|N 19.8
7.302000| — 25,98 £0.00 2402 1000.0| 9.000|N 19.8
150k 300 400500 800 1M 2M 3M 4AM5M6 8 10M 20M  30M 7.842000 29.71]  50.00] 20.29] 1000.9) 9.000|N 19.9
Freauency in Hz 7.842000 38.00 —] 60.00] 22.00] 1000.0] 9.000|N 19.9
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Appendix A.  Measurement equipment

Equipment Manufacturer Model Serial No. C:_:\Ilbratlon el
interval due.
Spectrum analyzer R&S FSV40-N 102194 1 year 2023.08.11
SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2023.04.27
SIGNAL GENERATOR Anritsu 68369B 002118 1 year 2023.05.13
Power Meter Anritsu ML2495A 2010001 1 year 2023.04.27
Pulse Power Sensor Anritsu MA2411B 1911111 1 year 2023.04.27
Attenuator Mini-Circuits BW-S10-2W263+ 3 1 year 2023.01.17
Loop Antenna Schwarzbeck FMzZB1513 225 2 years 2023.01.18
BILOG ANTENNA Schwarzbeck VULB 9168 9168-461 2 years 2022.12.22
Horn Antenna AH SAS-571 414 1 year 2023.01.18
Horn Antenna SCHWARZBECK BBHA9170 9?78()'_5"2‘0 1 year 2023.01.18
. SONOMA
Amplifier INSTRUMENT 310N 401123 1 year 2023.06.02
PREAMPLIFIER HP 8449B 3008A00538 1 year 2023.06.02
BROADBAND
AMPLIFIER SCHWARZBECK BBV9721 PS9721-003 1 year 2023.01.17
Attenuator HUBER+SHHNER 6806.17.A NONE 1 year 2023.04.01
AC POWER
SOURCE/ANALY ZER HP 6813A 3729A00754 1 year 2023.01.14
EMI Test Receiver R&S ESU26 100552 1 year 2023.03.31
LISN ENV216 R&S 101787 1 year 2022.12.27
EMI TEST RECEIVER ESR3 R&S 101783 1 year 2022.12.28
PULSE LIMITER ESH3-22 R&S 101915 1 year 2022.12.27
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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