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1. General information

Applicant: HUVITZ Co., Ltd.

Applicant address: 38, Burim-ro 170beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14055, Republic of Korea

Test site: KES Co., Ltd.

Test site address: [ ] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
X] 473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 23298

FCC,IC rule part(s): FCC: 15.247/IC : RSS-247

FCC ID: 2A8FTVISUPHORS500
IC ID: 28962-VISUPHORS500
Test device serial No.: X Production [] Pre-production [] Engineering

1.1. EUT description
Equipment under test  Digital Phoropter

Frequency range 2402 Miz ~2480 Mz (BDR /EDR)
Model VISUPHOR500

Modulation technique  GFSK, n/4DQPSK, 8DPSK

Number of channels 2402 Mz ~2480 Mz (BDR/EDR): 79ch
Antenna specification  Dipole Antenna // Peak gain: 1.71 dBi

Power source AC 120V
H/W version Box :1.10/Body : 1.20
S/W version Box :1.00/ Body : 1.01
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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:

33,74,70,42,61, 72,41, 8,38, 24,66, 71, 19, 29, 32,1, 75, 14, 64, 7, 59, 26, 53, 52, 68, 11, 17, 4, 5, 78, 65,
58, 6, 15, 67, 37, 62, 76, 34, 45, 49, 63, 40, 3, 10, 30, 39, 16, 0, 18, 48, 23, 44, 54, 51, 13, 56, 36, 2, 31, 43,
46, 73, 50, 57, 21, 47, 22, 20, 12, 55, 9, 60, 35, 25, 28, 77, 27, 69, 30, 50, 68, 47, 16, 6, 77, 13, 61, 15, 73, 33,
27,62, 18, 63, 25, 28, 72, 40, 55, 54, 58, 19, 53, 11, 69, 8, 37, 29, 0, 22, 42, 57, 56, 70, 51, 31, 9, 75, 39, 65,
45,5, 20, 76, 59, 36, 4, 32, 52, 48, 66, 71, 1, 64, 60, 26, 2, 24, 10, 35, 43, 46, 3, 12, 14, 78, 41, 21, 67, 44, 38,
74,7, 17, 34, 23, 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 HUVITZ Co., Ltd. // Digital Phoropter // VISUPHOR500 // FCC ID: 2A8FTVISUPHOR500//

IC ID: 28962-VISUPHORS500 was tested according to the specification of EUT, the EUT must comply with
following standards and KDB documents.

FCC Subpart C 15.247
ISED RSS-247 Issue 2
KDB 558074 D01 VV05r02
ANSI C63.10-2013

1.4. Information about derivative model

N/A
1.5. Accessory information
Equipment Manufacturer Model Serial No. Power source
g,iﬁ;tr‘ﬂpig‘roéoop;;; Carl zeiss Meditee | VISUPHORS00 9706183245 .
D(g%i;i'tizgoéz‘;gr Carl ZeiZSGMed"ec VISUPHOR500 9711123642 AC 120V

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 (dB/V/m) = Measured level (dB/V) + 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 d8 ( B Room )
Below 1Gi 4,10 d8 ( G Room )

Uncertainty for Radiation emission test

(include Fundamental emission) Below 1Gi 4.50 d8 (1 Room )

Above 10iz 490 d8 ( G Room)

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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1.8. Frequency/channel operations

Ch.

Frequency (Miz)

Rate(Mbps)

00

2402

BDR 1 Mbps,
EDR 2 Mbps,

EDR 3 Mbps

40

2442

BDR 1 Mbps,
EDR 2 Mbps,

EDR 3 Mbps

78

2480

BDR 1 Mbps,
EDR 2 Mbps,
EDR 3 Mbps
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2. Summary of tests

Fglec(::tli:’oar:’tir?lf) ng?gztli? r:gLir(‘_;en Parameter Test results

- RSS-Gen 6.7 99% Occupied bandwidth Pass

15.247(a)(1)(iii) | RSS-247 5.1(a) 20 dB bandwidth Pass

15.247(b)(1) RSS-247 5.4(b) Output power Pass

15.247(a)(1) RSS-247 5.1(b) Channel separation Pass

15.247(a)(1)(iii) | RSS-247 5.1(d) Number of channels Pass

15.247(a)(1)(iii) | RSS-247 5.1(d) Time of occupancy Pass

RSS-2475.5
15.205, 15.209 RSS-Gen Radiated restricted band and emission Pass
8.9,8,10

15.207(a) RSS-Gen 8.8 AC Conducted emissions Pass

15.207(d) RSS-247 5.5 Conducted spurious emission and band edge Pass

15.203 - Antenna Requirement Pass
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3. Test results

3.1. 99% Occupied Bandwidth

Test procedure

ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT

Test setting

Attenuator

Spectrum analyzer

1. Span = The instrument center frequency is set to the nominal EUT channel center frequency. The

frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.
2. RBW = The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW 3.
VBW = shall be approximately three times the RBW

4., Sweep = auto
5. Detector function = Peak
6. Trace = Max hold

Limit

None; for reporting purpose only.
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Mode : BDR 1Mbps

Frequency(MHz) 99% occupied bandwidth(Miz) Limit(MHz)
2 402 0.834
2442 0.840 -
2480 0.837
Mode : EDR 2Mbps
Frequency(MHz) 99% occupied bandwidth(Miz) Limit(MHz)
2 402 1.183
2442 1.183 -
2 480 1.184
Mode : EDR 3Mbps
Frequency(MHz) 99% occupied bandwidth(Miz) Limit(MHz)
2 402 1.187
2442 1.188 -
2 480 1.186

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-QP-7081-06 Rev. 7

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4



KES

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:

KES-RF1-22T0127
Page (12 ) of (56)
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EDR 2Mbps
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EDR 3Mbps
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3.2. 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

Spectrum analyzer

Limit
Not applicable
Frequency (M) Channel no. Data rate(Mbps) Measured bandwidth(Mi)

2 402 00 0.81
2442 40 BDR 1 Mbps 0.81
2 480 78 0.81
2 402 00 1.32
2442 40 EDR 2 Mbps 1.32
2480 78 1.32
2 402 00 1.29
2442 40 EDR 3 Mbps 1.29
2480 78 1.29
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Spectrum ‘%’ Spectrum nvn
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3.3. 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 kiz 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.

Limit

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output power shall not
exceed 1.0 W if the hopset uses 75 or more hopping channels; the maximum peak conducted output power
shall not exceed 0.125 W if the hopset uses less than 75 hopping channels. The e.i.r.p. shall not exceed 4 W,
except as provided in section 5.4(e)
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Test results

Frequency(Mz) | Channel no. Data rate(Mbps) Poﬁv\;err?dg];m) PowZia(EBm) Power Limit (dBm)
2402 00 2.30 2.66 20.97
2442 40 BDR 1 Mbps 2.69 2.94 20.97
2480 78 2.68 2.97 20.97
2402 00 2.09 5.27 20.97
2442 40 EDR 2 Mbps 2.46 5.58 20.97
2480 78 245 5.60 20.97
2 402 00 2.10 5.29 20.97
2442 40 EDR 3 Mbps 2.49 5.59 20.97
2480 78 247 5.62 20.97
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3.4. 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.

Limit

FHSs shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the 20 dB
bandwidth of the hopping channel, whichever is greater. Alternatively, FHSs operating in the band 2400-
2483.5 MHz may have hopping channel carrier frequencies that are separated by 25 kHz or two thirds of the
20 dB bandwidth of the hopping channel, whichever is greater, provided that the systems operate with an
output power no greater than 0.125 W
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Test results
Channel Separation Limit
Frequency(Mk) Channel no. Data rate(Mbps) P
(M) (M)
2442 40 BDR 1 Mbps 1.043 = 0.540
2442 40 EDR 3 Mbps 1.003 = 0.860
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3.5. 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 Miz bands
shall use at least 15 hopping frequencies.

Limit

FHSs operating in the band 2400-2483.5 MHz shall use at least 15 hopping channels. The average time of
occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds, multiplied by
the number of hopping channels employed. Transmissions on particular hopping frequencies may be avoided
or suppressed provided that at least 15 hopping channels are used.

Test results

Frequency Data rate(Mbps) Number of hopping frequency Limit
2402 ~ 2480 M BDR 1 Mbps 79 >15
2402 ~ 2480 M EDR 3 Mbps 79 >15
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3.6. 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.

Limit
According to RSS-247 5.1(d), for frequency hopping system operating in the 2 400 ~ 2 483.5 Mz 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 0.38 121.60 400
DH3 2442 1.65 264.00 400
DH5 2442 2.89 308.27 400
2-DH1 2442 0.40 128.00 400
2-DH3 2442 1.64 262.40 400
2-DH5 2442 2.90 309.33 400
3-DH1 2442 0.40 128.00 400
3-DH3 2442 1.65 264.00 400
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) = 121.60 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 264.00 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.27 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 128.00 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.40 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.33 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 128.00 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 264.00 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.33 (ms)
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(@ 1Pk Max [@1Pk Max
D31l 6.87 dB| mi[1] 29.81 dBm)|
10 3.13838 ms| 10 3.74817 ms|
mi[1] -36.65 dBm D2[1] 1.94 dB)
o 2 1.64
G dn RG -10 DZTpr
: ) o
1 i i
-40 -40
-S0 -50
50 0
70 di 70 d
CF 2.442 GHz 10001 pts 2.0 ms/ CF 2.442 GHz 10001 pts 2.0ms/
Marker ‘Markar
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | v¥-value | Function | Function Result |
M1 | 1 3.73417 ms -36.65 dBm M1 | 1 3.74817 ms | -29.81 dém
D2, M1 1 1.65197 ms 6.56 d8 D2; M1 1 1.64797 ms 1.94 d8
03 M1l 1 3.13838 ms 6.87 d8 [E T 3.12438 ms 3.79 d8
T a4 I
J Ready J Ready B
Spectrum 4 ®] o Spectrum ] 2
Ref Level 10.00 dém ® RBW 1 MHz Ref Level 10.00 dBm @ RBW 1 MHz
Att 30 dB @ SWT 10 ms & VBW 3 MHz Att 30dB w SWT 10 ms & VBW 3 MHz
SGL TRG: VID TDF SGL TRG:VID TDF
(@ 17k Max [@ 17k Max
J D3[1] 1.18 dB| D3[1] -2.06 dB
6.250000 ms| ms|
L m1[1] -50.95 ¢Bm)| OGBT mi[1] -45.31 ¢Bm)|
TRG -7.000 dBm & 2
o R 0 3.000 psl 3 s 2.000 ps|
it
-20d -20d
-30 AL -30d
1 o B ”IH
’
-60
-70 d -70 di
80 d 80 d
CF 2.442 GHz 10001 pts 1.0ms/ CF 2.442 GHz 10001 pts 1.0ms/
| Marker Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result | Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result |
M1 1 -3.0 ps -50.95 dBm | | 1 2.0 ps -45.31 dbm
02| M1 1] 2.891 ms 1.07 dB 02| M1 1 2.896 ms -3.36 dB
D3| M1 1 6.25 ms 1.18 dB D3| M1 1 6.25 ms -2.06 dB J
( )|l D R ) T e D e
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EDR(3Mbps)

Spectrum

(x)
@ RBW 1MHz

©
Ref Level 20.00 d&m @ RBW 1MHz

Spectrum (x) (x)

©

Ref Level 20,00 dém

Att 408 @ SWT 10ms @ VBW 1 MHz Att 40d8 @ SWT 20ms @ VBW 1 MHz

SGL Count 1/1 TRG:VID TDF SGL Count 1/1 TRG:VID TDF

[@ 1Pk Max [@ 1Pk Max |
mi[1] 35.09 dBm)| D31l 4.34 dB|

10 -3.826 ps| 10 3.12638 ms|
D2[1] 3.74.dB mi[1] -33.24 dBm

™~ 4.826 ps| 3.74
o i [ i ‘
TRG v::a‘: ;e|m RG -10.000 dB

20 i i
o dai- M T E g : -40

-s0 -s0
60 0
70 ¢ -70 di
CF 2.442 GHz 10001 pts 1.0 ms/ CF 2.442 GHz 10001 pts 2.0ms/
Marker Marker
Type | Ref | Trc | X-value | ¥-value Function | Function Result | Type | Ref | Trc | X-value | ___¥-value | Function | Function Result |
M1 Y -3.826 pis -35.00 dém M1 Y 3.74817 ms -33.24 dém
D2 M1 1 394.626 ps 3.74 d8 D2 M1 1 1.64597 ms 6.58 d8
D3| M1 1 3.751826 ms 1.16 d8 ) D3| M1 1 3.12638 ms 4.34 d8 )
N W N W
Jremey oz Jremey s
Spectrum 4 ®] %’
Ref Level 10.00 dBm @ RBW 1 MHz
Att 30 dB @ SWT 10 ms @ VBW 3 MHz
SGL TRG:VID TDF
[@ 1Pk Max
D3[1] 1.40 dB|
6.253000 ms|
| m1[1] -50.72 dBm)|
= TRG -7.000 dBm 344.000 ps|
d
0 di
o a Blank
0
-70 di
-80 df
CF 2.442 GHz 10001 pts 1.0ms/
| Marker
Type | Ref | Trc | X-value | __Y-value | Function | Function Result |
M1 1 -343.0 ps | -50.72 dBm |
02 M1 1 2.903 ms -0.41 dB
D3| M1 1 6.253 ms 1.40 dB
L Bj TRy G e e
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3.7. 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:

Fs = 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)

3. 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.

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 (Miz) Distance (Meters) Radiated (4V/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 M.
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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Limit

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (Miz) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2 400 / F(kliz)
0.490 ~ 1.705 30 24 000 / F(ktz)

1.705~30.0 30 30
30~88 3 100
88 ~ 216 3 150
216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average
limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in the
specific RSS.
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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 Period Duty cycle | Duty cycle | ¢, rection factor
(ms) (ms) (Linear) (%) (dB)
BDR(1 Mbps) 2.90 6.25 0.46 46.40 3.33
EDR(3 Mbps) 2.90 6.25 0.46 46.40 3.33
Duty cycle (Linear) = T,, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
BDR (1 Mbps) EDR (3 Mbps)
Spectrum 4 ®] @ M Spectrum 4 ®] @
Ref Level 10.00 dém ® RBW 1 MHz Ref Level 10.00 dém ® RBW 1 MHz
gfljt i TD;D dB @ SWT 10 ms & VBW 3 MHz gfljt i TD;D dB @ SWT 10 ms & VBW 3 MHz
1@ 1Pk Max 1@ 1Pk Max
D3[1] 0.96 dB| D3[1] 6.22 dB|
L s J].‘“ mi[1] h“»;l"/”:,“z".l‘lutla':; 9 e !.‘“ mi[1] : ‘;»u})%‘;;:;
-20d -20 dp
a0 d -30 df
-60 of t “60 d
CF 2.442 GHz 10001 pts 1.0 ms/ CF 2.442 GHz 10001 pts 1.0 ms/
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 -10.0 ps -47.67 dBm M1 1 -3.0 ps -49.35 dBm
el FTiT e T e T
)i T reody CIRNNERRD o e | T )il DL -
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Test results (Below 30 Miz)

Mode: BDR
Distance of measurement: 3 meter
Channel: 40 (Worst case)
Parallel
KES <<G (30 - 1 000) MHz RE TEST>>
SAC #5 MODULE $-30.cat
Model HUVITZ Standard :
Mod BOR Ant. Factor $461(+6 0B Att) KOLAS
Operator KES
Power
lllllll K
[aB{uv/m)]
1noe T <FCC § kHz - 30 MHz_15_209-1>
wE — ] Limit(@P)
E e <MODULE 9-30> -
I i — e
80
70
T 60 F ——
S 50 F
ok e LWL S S
wf kih;u!uhm,y f ]
20 E
0 f
oE
0.0 0.10 1.00 10.00 30.00
Frequency [MHz])
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
QP QP QP (¥
[WHz] [dB(uwv)] [daB(1/m)] [dB(uV/m)] [dB(uv/m)]  [dB]  [em]  [deg]
1 0.196 H 29.7 19.6 49.3 101.8 52.5 99.8 16.9
2 0.620 H 25.3 19.9 45.2 71.8 26.6 99.8 161.6
3 3.540 H 20.8 19.9 40.7 69.5 28.8 9.8 279

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: 40 (Worst case)

Horizontal // Vertical

KES <<RE (30 MHz = 1 000 MHz)>>
Chamber No. G, SAC #5 Limit ¢ CISPR 32 Class B, I m
Model No. HUVITZ Ant. Factor : VULE 9168(461) + € dB Att., KOLAS
Mode BDR Test By : KES
Fower oe
Remark
.0 L T
E pr———
70 -
wE
E s0 E
10
o
30.00 250.00 500.00 750.00 1000.00
Fraquency(Mz]
Final Result
No. Frequency Pol Reading c.f Result Limit Margin Height Angle
QP QP QP QP
[MHZ] [dB(uV)] [dB(1/m)] [dB (pV/m)] [dB(pV/m)] [dB] [cm] {deg]
1 229.335 H 44.5 -14.8 29.7 46.0 16.3 99.9 95.9
2 232.051 v 42.9 -14.7 28.2 46.0 17.8 99.8 358.9
3 246.310 H 46.5 -14.2 32.3 46.0 13.7 99.9 112.4
i 262.509 v 40.4 -13.5 26.9 46.0 19.1 149.9 64.8
5 264.061 H 44.0 -13.5 30.5 46.0 15.5 99.9 110.6
6 301.115 v 39.8 -12.1 27.7 46.0 18.3 149.9 13.0
7 320.030 H 42.0 -11.8 30.2 46.0 15.8 99.9 315.7
B 331.864 H 41.2 -11.6 29.6 46.0 16.4 99.9 199.2
9 359.994 H 42.7 -11.0 31.7 46.0 14.3 99.9 250.9
10 359.994 v 41.7 -11.0 30.7 46.0 15.3 99.8 87.6
11 599.972 v 33.9 -4.1 29.8 46.0 16.2 149.9 76.3
12 696.002 v 33.9 -4.1 29.8 46.0 16.2 149.9 81.3
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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
(M) (dBuV) (HV) (dB) (dB) (dBsV/m) (dBeV/m) (dB)
1 038.60 45.43 Peak H -10.18 - 35.25 74.00 38.75
1331.00 47.99 Peak \Y -8.39 - 39.60 74.00 34.40
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBV) (HV) (dB) (dB) (dBeV/m) (dBV/m) (dB)
2 376.23 43.82 Peak \Y -1.70 - 42.12 74.00 31.88
2 388.82 44.24 Peak H -1.69 - 42.55 74.00 31.45
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
@ e - ® “RBW 1 Mz
A lew =
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
\& Ref 87 dBpv @ Ref 87 dBp ; :
I |
| |
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz
® - ® - R .
I |
Note.

1. No spurious emission were detected above 3 (ifz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Distance of measurement: 3 meter
Channel: 40
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mkz) (dBuV) (HV) (dB) (dB) (dBgV/m) (dBeV/m) (dB)
1207.00 46.98 Peak H -9.16 - 37.82 74.00 36.18
1331.00 46.31 Peak \% -8.39 - 37.92 74.00 36.08
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
& T &
|ﬂ [~]
== [
|
[
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gz
® 7 . - ® “RBW 1 Mz
I |
(2l 2]
= i
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: 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
(M) (dBuV) (HV) (dB) (dB) (dBV/m) (dBeV/m) (dB)
1032.60 46.08 Peak H -10.22 - 35.86 74.00 38.14
1328.80 48.64 Peak \Y -8.40 - 40.24 74.00 33.76
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HV) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 488.87 45.63 Peak \Y -1.67 - 44.63 74.00 29.37
2499.37 45.57 Peak H -1.66 - 4391 74.00 30.09
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
® 7 - - ® “RBW 1 Mz
|
2]
A
| |
I I
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Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 Gz to 3 (i
@ L e ® e
| |
Horizontal // Peak for 3 (lz to 18 (i Vertical // Peak for 3 Gz to 18 Gz
I |
Pt g G AT

Note.
1. No spurious emission were detected above 3 (ifz.
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
(M) (dBuV) (HV) (dB) (dB) (dBV/m) (dBeV/m) (dB)
1 001.00 45.85 Peak H -10.41 - 35.44 74.00 38.56
1330.20 49.30 Peak \Y -8.40 - 40.90 74.00 33.10
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HV) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 331.30 43.15 Peak \Y -1.77 - 41.38 74.00 32.62
2 358.87 43.88 Peak H -1.73 - 42.15 74.00 31.85
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
@ ‘R - @ . sz
| |
I I
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
\& Ref 87 dBpv @ Ref 87 dBp ; :
I |

Date: 2.JAN.1999 01:48:37 Date: 2.JAN.1999 01:48:52

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

I |

Date: 2.JAN.1999 01:49:23 Date: 2.JAN.1999 01:49:07

Note.
1. No spurious emission were detected above 3 (ifz.
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: 40
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuv) (HV) (dB) (dB) (dBV/m) (dBuV/m) (dB)
1 052.00 45.93 Peak H -10.10 - 35.83 74.00 38.17
1330.40 49.63 Peak \Y -8.39 - 41.24 74.00 32.76
Horizontal // Peak for 1 iz to 3 Gz Vertical // Peak for 1 (fz to 3 Gk
@ . Miz @ ”, 2 ,V,H’
I |
(2] 2]
i i
|
[
Horizontal // Peak for 3 (lz to 18 iz Vertical // Peak for 3 Gllz to 18 Giz
® “RBW 1 wiz ® “RBW 1 Mz
I |
(2] [~]
== [ i
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
(M) (dBuV) (HV) (dB) (dB) (dBV/m) (dBeV/m) (dB)
1004.20 46.13 Peak H -10.39 - 35.74 74.00 38.26
1328.40 50.88 Peak \Y -8.41 - 42.47 74.00 31.53
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (HV) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 488.98 44.88 Peak H -1.67 - 43.21 74.00 30.79
249757 46.01 Peak \Y -1.66 - 45.02 74.00 28.98
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
@ ‘R - @ . sz
|
2]
A
| L |
I _ [
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
\& Ref 87 dBpv @ Ref 87 dBp ; :
I |

Date: 2.JAN.1999 01:44:15 Date: 2.JAN.1999 01:44:52

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

& ®
(2] [ 2]
2 =
o= =
h N

1. 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 GHz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 40 (Worst case)
Horizontal Vertical
Spectrum2 (X Spectrum2 (X
Ref Level 89.00 depy ® RBW 1 MHz Ref Level 89.00 dBpV & RBW 1 MHz
Att 0dB SWT 48 ms & VBW 3 MHz Mode Auto Sweep Att 0 dB SWT 48 ms » VBW 3 MHz Mode Auto Sweep

TOF
(@ 1Pk Max

TOF

@ 1Pk Max

80 dBy!

70 dep!

80 dBy!

70 dey
60 dBy 60 dBy
50 dBy 50 deys
40 days 40 day

AN A s By P sl o e

20 day

10 dBy

0 dBy 0 dBy
Start 18.0 GHz. 10001 pts Stop 30.0 GHz. Start 18.0 GHz 10001 pts Stop 30.0 GHz.
Marker Marker
——— —
hil S tioeman 4 | L J1 ) Measuring...  GENNNLCHD W6 retsty il

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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Test results

BDR(1Mbps)

2402 Wz

2442 M

Spectrum3 &) (x) Spectrum3 @ (x)
Ref Level 10.00 d&m ® RBW 100 kHz Ref Level 10.00 d8m ® RBW 100 kHz
Att 3008 SWT 246.7 ps @ VBW 300 kHz  Mode Auto FFT Att 15d8  SWT 246.7 ps @ VBW 300 kHz  Made Auto FFT
TOF TOF
[0 1Pk Max [@ 1Pk Max
m2[1] 46.72 dAm| mi[1] 1.80 dBm)|
2.3434304 H2 2.4419370 GHz
0 111 2.23 dpm| 0
2.4021390 Hz
-10 -10
5 D1 -17.770 dB 55 dem—D1L -18.200
.30 di 30 di
40 -40
m_u TR W i . nls"-M_-km " " T i S0 AN
T v il £ ol 2 v s additace: | iadkagid o 5 j‘ V\
60 S0 dem Al el WMW I PPL RN [TINrV §
it iy g A
70 di -70 di
-80 -80
Start 2.3 GHz 10001 pts Stop 2.405 GHz CF 2.442 GHz 10001 pts Span 105.0 MHz
il | Measuring... ==||- z !II,!“!*! P Di | Measuring... ==||. = ln“!-”!ﬂz i
Spectrum4 (X Spectrum 4 (O
Ref Level -10.00 dém ® RBW 100 kHz Ref Level 3.00 dém @ RBW 100 kHz
Att 10dB  SWT 10.1ms & VBW 300 kHz Mode Auto Sweep Att 5dB  SWT 10.1 ms @ VBW 300 kHz Mode Auto Sweep
TOF TOF
[0 1Pk Max @15k Max
M1l 57.21 dBm)| od Mili] 62.26 dBm|
. 910.7600 MH2 886.1620 MH2
-20 -
-10
30
55 D1 -18.200
-40 di
30
.50 di
-40
<50 dl

90 d

-100 df

10001 pts

10001 pts

Start 9.0 kHz
— —

J

Start 9.0 kHz
2ig

Stop 1.0 GHz
Measuring... ﬁlﬂa 15:8500 7

Stop 1.0 GHz
| Measuring... =I== 159759 7

®

Spectrum 4

=
v

Spectrum 4

®

o
v

Ref Level 3.00 dém ® RBW 100 kHz Ref Level 3.00 dém ® RBW 100 kHz
Att 5dB  SWT 118 ms @ VBW 300 kHz Mode Auto Sweep Att 5dB  SWT 118ms @ VBW 300 khz Mode Auto Sweep
TOF TOF
@ 1Pk Max @ 1Pk Max
0 di M1 M2[1] 49.09 dBm| odi Ml m2[1] 50.08 dBm)|
3.20230 GHz 3.25640 GHz
mi[1] 1.36 dBm| mi[1] 1.64 dBm)
-10 2.40220 GHz| -10 2.44220 GHz|
D1 -17.770 dBnr ————
20 17.770 55 D1 _-18.200
-30 -30
40 -40
M2} M.
-50 -50 o
60 50
I
-0d 80d
-0 di -90 di
Start 1.0 GHz 10001 pts Stop 12.75 GHz Start 1.0 GHz 10001 pts Stop 12.75 GHz
— — W S W
r 24
| Measuring... WRERAN s | Measuring... [T s
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BDR(1Mbps)

2480 M -

Spectrum3 X (x)
Ref Level 10.00 d&m ® RBW 100 kHz

Att 15d8 SWT 56.8 ps & VBW 300 kHz Mode Auto FFT
TOF

@ 1Pk Max

ode ]
10
- D1 -17.380 dB
204 /
204 )
40 doy A
I

0 ’"t‘y"“j e
W‘/ : "« A v A . 4

70 &

=
v

m2[1] 58.55 dBm)|
2.48357540 GH2
111 2.62 dBm|

2.47999580 GHz|

—

BLANK

13
bs— 3

-80 de

10001 pts

| Measuring...

Start 2.475 GHz
7

Stop 2.5 GHz
llllllﬁ L li.',,;.l’,!, 4

Spectrum 4 ®
Ref Level 3.00 dBm @ RBW 100 kHz

Att 5dB  SWT 10.1ms @ VBW 300 kHz Mode Auto Sweep
TOF

[@ 1Pk Max

0 di mi[1]

61.91 dBm|
696.6830 MH2|

-10

D1 -17.380 dBn

-20

-30 di

-40 di

BLANK

50 d

50 ~

0

10001 pts

Stop 1.0 GHz
| Measuring... T 15030/

|[start 9.0 kHz
b "

Spectrum 4 ®
Ref Level 3.00 dem ® RBW 100 kHz
Att Sd8  SWT 118ms @ VBW 300 kHz
TOF

@ 1Pk Max

0 d M1

Mode Auto Sweep

M2[1]

50.42 dBm|
3.30690 GHZ|
1.59 dBm)|
2.47980 GHz|

mi[1]
-10

D1 -17.380 dBn

-20

-30 di

-40 di

- BLANK

50 d

-80

90

Start 1.0 GHz 10001 pts

| Measuring...

Stop 12.75 GHz
=lllu o !!,H,’;,EE,,!, 4
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EDR(3Mbps)

2402 Mz

2442 Mz

Spectrum 3 ®

Ref Level 10.00 d&m ® RBW 100 kHz

5

Ref Level 10.00 dam

Spectrum 3 ® (x)
® RBW 100 kHz

o
v

Att 1508 SWT 246.7 s @ VBW 300kHz Mode Auto FFT Att 1508 SWT 246.7 ys @ VBW 300 kHz Mode Auto FFT

TDF TDF

@ 1Pk Max @ 1Pk Max

m2[1] 59.53 le_m mi[1] 1.98 dBm|
2.3425780 2] 2.4420100 GHz|
0 di m1[1] 1.56 dm| odi
2.4019820 2]

-10 -10

55 dBm—]C1 -18.440 dBm: Z0d 1 -18.020 dBmr

-30 de 20

-40 dby [ -0 f L

-0 o W S0 i

60 di -60 di

A FOTORTI PRI Y Lhuxmmm ¥ D Y V.d 60 dbm- PP G 17 Y 7 ETRTIPD Y TR PR gTR prpTRTY

VTR TNy AP o Vaiw T ey

70 dB 70

-80 80

Stort 2.3 GHz 10001 pts Stop 2.405 GHz CF 2.442 GHz 10001 pts Spon 105.0 MHz
S— e X

-

| Measuring...

wazas

Stop 1.0 GHz
| Measuring... ﬁll-z 155441

(x) r O Spectrum4 ® Spectrum 4 (®
Ref Level 3.00 dém @ RBW 100 kHz Ref Level 3.00 dBm ® RBW 100 kHz
Att 5dB  SWT 10.1ms @ VBW 300 kHz Mode Auto Sweep Att 5dB  SWT 10.1ms @ VBW 300 kHz Mode Auto Sweep
TOF TOF
[0 1Pk Max [@ 1Pk Max
od Mil1] 61.50 dBm od mil1] 62.01 dBm)|
899.56 10 MHZ| 998.0500 MH2|
-10 -10
5o dem—{01 -18.440 dem: = b1 -18.020 dB
304 -30
-40 di -40 di
-50 50
60 dbr -
-7
o
|[start 9.0 kHz 10001 pts |[start 5.0 kHz 10001 pts
i N g

Stop 1.0 GHz
| Measuring... I-Illl= 155254/

Spectrum 4 ®

o
v

Spectrum 4 ®

o
v

oad o

Ref Level 3.00 dBm ® RBW 100 kHz Ref Level 3.00 d8m ® RBW 100 kHz
Att 5dB  SWT 118 ms @ VBW 300 kHz Mode Auto Sweep Att 5dB  SWT 118ms @ VBW 300 kHz Mode Auto Sweep
TOF TOF
[@ 1Pk Max [@ 17k Max
0 d m2[1] 49.05 dBm)| o di mM2[1] 49.94 dBm|
L 3.20230 GHz M1 3.25640 GHz
mi[1] 0.89 dBm| m1[1] 1.61 dBm)|
-10 2.40220 GHz -10 2.44220 GHz|
50 dBm—{C] -18.440 dém: e D1 -18.020 dBr
-30 di -30 df
-40 i -40 df
M2 ™
50 db 50 dB
-60 dr -60 dbr
[oomapet
80 -0
-90 -90
Start 1.0 GHz 10001 pts Stop 12.75 GHz Start 1.0 GHz 10001 pts Stop 12.75 GHz
i g w g w
| Measuring... [ 11 Sass

| Measuring...
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EDR(3Mbps)

2480 M -

Spectrum3 X (x)
Ref Level 10.00 dém ® RBW 100 kHz
Att 15d8 SWT 56.8 ps & VBW 300 kHz Mode Auto FFT
TOF
@ 1Pk Max
m2[1] 58.87 dBm)|
2.48745250 GHz
0 der o 1] 2.53 dBm|
L\ 2.47999330 GHz
-10 ( \
1 -17.470 de:
-20 df l \
-30 di 1

il / \ BLANK
b | i
e’ "1

T WWWWMM DVARSERRY
70 db
-80 dB
Start 2.475 GHz 10001 pts Stop 2.5 GHz
— w
N .
L By | Measuring... UEENENAND W0 -]
Spectrum 4 ®
Ref Level 3.00 dBm @ RBW 100 kHz
Att 5dB  SWT 10.1ms @ VBW 300 kHz Mode Auto Sweep
TOF
[@ 1Pk Max
0 di Mi[1] 62.41 dBm)|
881.4630 MHZ|
-10
D1 -17.470 dBmr
-20
-30 di
-40
BLANK
50 db

I[Start 9.0 kHz 10001 pts Stop 1.0 GHz
L )i | Measuring... W i,',’,;ﬂ,,, 4

Spectrum4 (X
Ref Level 3.00 dem ® RBW 100 kHz

Att 5dB  SWT 118ms @ VBW 300kHz Mode Auto Sweep
TOF

@ 1Pk Max

0 d

M2[1] 50.08 dBm)|
3.30690 GH2
mi[1] 0.34 dBm|
2.47980 GHz

-10

D1 -17.470 dBn
-20

-30 di

-40 di

- BLANK

50 d

-80

90

Start 1.0 GHz 10001 pts Stop 12.75 GHz
g ﬁw
L JU | Measuring... TTITC ) e
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Spectrum (x) (x) (x) Spectrum 2 (x) (x)
Ref Level 10.00 dBm @ RBW 100 kHz Ref Level 10.00 dBm @ RBW 100 kHz
Att 308 SWT 132.7 ps @ VBW 300 kHz  Mode Auto FFT At 30d8  SWT 37.0ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk Max [@ 17k Max
mM2[1] -48.23 dBm| 1 m2[1] -47.88 dBm
2.3911610,GHz| 2.48760810 GHz|
0 1[1] ! Pt L1l 2.49 dBm|
{ “} Jl 2.47600170 GHz
-10 di o V, V
D1 -17.960 dBm i ) D1 -17.510 dBm
20 7960 20 l
-30 df -30 df \
40 40 di n
M2 t‘ A
FREPTION PRTO LY o W PO, (N oY d A ) SO T st IO /Y Ao,
\4 W v v %0 *: B i
-60 di -60 di
-70 dB -70 d
-80 di -80 di
Start 2.3 GHz 10001 pts Stop 2.42 GHz Start 2.476 GHz 10001 pts Stop 2.51 GHz
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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.

. 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: BDR

Transfer rate: 1 Mbps

Distance of measurement: 3 meter
Channel: 40 (Worst case)
Hot Line
Final_Result
100 Frequency | QuasiPeak | Average | Limit | Margin [ Meas. | Bandwidth | Line | Corr.
(MHz) (dBuY) (@Bpv) | (@Buv) | (@B) | Time (kHz) (dB)
(ms)
80
0.538000 -] 27.23 46.00 18.77| 1000.0| 9.000|L1 19.9
0.538000 34.92 - 56.00 21.08| 1000.0 9.000|L1 19.9
E 60 0.550000| | 30.18| 46.00| 15.82| 1000.0 9.000|L1 19.9
E 0.550000 37.75 - 56.00 18.25| 1000.0| 9.000|L1 19.9
% 40 ’ 0.886000 = 20.04 46.00 25.96| 1000.0 9.000|L1 20.2
- t $ 0.886000 27.48 - 56.00 28.52| 1000.0 9.000|L1 20.2
20 1.314000 = 18.76 46.00 27.24| 1000.0 9.000|L1 20.3
1.314000 25.94 - 56.00 30.06] 1000.0 9.000|L1 20.3
0 15.402000 - 34.53 50.00 15.47| 1000.0| 9.000|L1 20.5]
15.402000 40.15 - 60.00 19.85| 1000.0| 9.000|L1 20.5]
150k 300 400500 800 1M 2M 3M 4M5M6 8 10M 15.438000 = 35.46 50.00 14.54| 1000.0| 9.000|L1 20.5|
Freauency in Hz 15.438000 40.77 - 60.00 19.23| 1000.0| 9.000|L1 20.5]
Neutral Line
Final_Result
100 Frequency | QuasiPeak | Average Limit | Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBuV) (@Bpv) | (@Buv)| (dB) | Time (kHz) (dB)
(ms)
g 0.546000 29.81 = 56.00 26.19| 1000.0 9.000|N 19.9
0.548000 - 23.28 46.00 22.72| 1000.0 9.000|N 19.9
2 60 0.882000 21.15 = 56.00 34.85| 1000.0 9.000|N 20.2
Z 0.882000 - 14.56 46.00 31.44| 1000.0 9.000|N 20.2
T 40 0.958000 18.05| - 56.00 37.95| 1000.0 9.000|N 20.2
3 ! d P 0.958000 - 11.45] 46.00 34.55| 1000.0 9.000|N 20.2
20 0‘ 8.842000 = 18.42 50.00 31.58| 1000.0 9.000|N 201
8.842000 26.67 - 60.00 33.33| 1000.0 9.000|N 201
0 14.802000 - 24.92 50.00 25.08| 1000.0 9.000|N 20.4/
14.802000 31.81 - 60.00 28.19| 1000.0 9.000|N 20.4]
150k 300 400500 800 1M 2M 3M 4M5M6 8 10M 16.078000 -] 30.77 50.00 19.23| 1000.0| 9.000|N 20.5]
Frequency in Hz 16.078000 35.16 - 60.00 24.84| 1000.0 9.000|N 20.5|
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?rllittérr?lgfn Cali(ij:tiOﬂ
Spectrum analyzer R&S FSV40 101272 1 year 2023.03.14
Spectrum analyzer R&S FSU26 200099 1 year 2023.06.16

SIGNAL GENERATOR KEYSIGHT N5182B MY59100115 1 year 2023.04.27
SIGNAL GENERATOR Anritsu 683698 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
TRILOG-
BROADBAND Schwarzbeck VULB9163 714 2 years 2024.04.19

ANTENNA

Horn Antenna AH SAS-571 414 1 year 2023.01.18
Horn Antenna SCHWARZBECK BBHA9170 9?780?2‘0 1 year 2023.01.18

AMPLFIER N T 310N 186549 1 year 2023.04.21

PREAMPLIFIER HP 8449B 3008A00538 1 year 2023.06.22
BEI\?I?I[_)IIB;'IAE,\FIQD SCHWARZBECK BBV9721 PS9721-003 1 year 2023.01.17

Attenuator HUBER+SHHNER 6806.17.A NONE 1 year 2023.04.01
DC Power supply Agilent 6632B MY43004090 1 year 2023.06.21
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-Z72 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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