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1. General information
Applicant: Prinics Co.Ltd
Applicant address: 228-92, Saneop-ro 155beon-gil,
Gwonseon-gu, Suwon-si, Gyeonggi-do, 16648, Korea
Test site: KES Co., Ltd.
Test site address: 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

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

FCC rule part(s): 15.247

FCC ID: POS5SP300

Test device serial No.: X Production [ ] Pre-production [] Engineering

1.1. EUT description
Equipment under test ~ Instant 2inl Square

Frequency range 2402 Mz ~2 480 Mz (BDR/EDR)

Model P300

Derivative name -

Modulation technique ~ GFSK, n/4DQPSK, 8DPSK

Number of channels 79 ch

Antenna specification ~ Antenna type : PCB antenna, Peak gain : -0.37 dBi
Power source DC 7.4 V (Battery)

15.247(a)(1) that the rx input bandwidths 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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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.

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.

1.2. Test configuration
The Prinics Co.Ltd C300 FCC ID: POSC300 was 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

1.3. Device modifications

N/A
14. Frequency/channel operations
Ch. Frequency (Miz) Rate(Mbps)
00 2402 1,2,3
39 2441 1,2,3
78 2480 1,2,3

1.5. Accessory information
Equipment Manufacturer Model Serial No. Power source

1.6. Software and Firmware description
The software and firmware installed in the EUT is version 1.1.
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1.7. Information about derivative model
N/A

1.8. Measurement results explanation example
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).
=0.83+10=10.83

1.9. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 3QMHz 4.54 dB
Unc;rtamty for Radiation emission test 30z - 10 436 dB
(include Fundamental emission)
Above 10z - 30GHz 5.00 dB

confidence level using a coverage factor of k=2.

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
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2. Summary of tests
Reference Test description 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(d) Conducted band edge and out of band emissions Pass
15.207(a) AC conducted emissions Pass
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3. Test results
3.1. 20 dB bandwidth

Test procedure
ANSI C63.10-2013 clause 6.9.2 and 6.9.3

Test setup

EUT Attenuator Spectrum analyzer

Test setting
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 2.0 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 mode = max hold

Limit
Not applicable
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Test results

Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Mi)
2402 00 0.960
2 441 39 1 0.907
2480 78 0.907
2402 00 1.285
2 441 39 2 1.276
2 480 78 1.276
2 402 00 1.281
2 441 39 3 1.272
2 480 78 1.272
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3.2 Output power
Test procedure
ANSI C63.10-2013 - Section 7.8.5

Test setup
EUT Attenuator Power meter,
Power sensor
Spectrum analyzer
Test setting

1. Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
2. RBW > the 20 dB bandwidth of the emission being measured

3. VBW = RBW

4. Sweep = Auto

5. Detector function = Peak

6. Trace = Max hold

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 mW.

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 Miz employing
at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 Mt
band: 1 Watt.
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Test results

Frequency(Mk) Channel no. ra tgli/ﬁl)ps) Pez;lgBl’n(:;v er Av(e;];‘li; l;::evlv er Povzglglﬁ;mit
2402 00 1.28 -1.08 20.97
2441 39 1 0.18 -1.85 20.97
2 480 78 -1.08 -2.44 20.97
2402 00 -0.91 -2.11 20.97
2441 39 2 -1.94 -2.86 20.97
2 480 78 -3.26 -3.62 20.97
2402 00 -0.60 -2.03 20.97
2441 39 3 -1.50 -2.56 20.97
2 480 78 -2.84 -3.39 20.97

Note.

1. The average power was tested using an average power meter.
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M1[1] 1.28 dém)| M1[1] 0.91 dém)|
2.4027 1880 CHz At 2.4021300 CHz
o B — o 1 —
=i . el T
10 da = 10 da =
-20 dBm - -y -20 dBm - -
I o A i
<30 a8 - - <30 d8 -
|~ o v
40 ¢ — 40 dam—
ot - - v
» o
-50 di -50 di
50 gim 50 gim
-70 Al 70 dby
£0 a8 £0 a8
CF 2,302 GHz 691 pts Span 10.0 MHz CF 2,302 GHz 691 pts Span 10.0 MHz
Marker Marker
Type | Ret | Tre | Kevalus | ¥-value | Function | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |
ML 2 402188 GHz 1.28 dim | ML 1 2.40213 GHz ~0.91 dim |
0 i R | X )
o

Spectrum 2 (%) |'% Spectrum 2 (%) |'s

Rof Level 10.53 dém  Offset 1083 di » RBW 2 MHz

Rof Lovel 10,53 dém  Offset 10.83 di = RBW 2 Mz
Att 20dE  BWT 1ms & VBW 5 MH:  Mode Auto Sweep Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep
M1[1] 0.18 dém)| M1[1] 1.94 dém)|
2.4409280 CHZ Fre 2.4409130 CHz
o db - L} _— o db M
1 - e —— ———]
- ~. - -
i e -~ S
10 ¢8 e = 10 ¢8
P . 9 ./_/ N
~20 dim - ~20 dim —= e
] “~ - -,
<30 @by & ~, e >
s =~ “ - o
et k PP o e
40 "f""'
g
-50 dB -50 B
-0 dm -0 dm
-70 Al 70 dby
£0 a8 £0 a8
CF 2.441 GHz 691 pts Span 10.0 MHz CF 2.441 GHz 691 pts Span 10.0 MHz
Marker Markor
Type | Ref | Tre | X-value I Yovalue | Function | Function Result | Type | Ref | Tre | X-value | Yovalue | Function | Function Result |
M1 1 2 440928 GHz 0.18 dim | ML 1 2 440913 GHz ~1.94 dim |
o

Spectrum 2 (%) |'% Spectrum 2 (%) |'s

Rof Level 10.53 dém  Offset 1083 di » RBW 2 MHz

RofLovel 10.63 dem  Offset 10.83 dB & RBW 2 MHz
Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep Att 20dE  BWT 1 ms & VBW 5MH:  Mode Auto Sweep
M1[1] 1.08 dém)| M1[1] 3.26 dBm)|
24798120 CHz 24798700 CHZ
0 ds -3 - 0 ds "
//' | o I
10 da - ~ 10 da = =
" et -~ Y
o “ L ~
~20 dim - ~20 dim = =
# . A
-30 — < -30 :
P . .
40 a3 40 damn—t -
4 v

ket~ B, L gt et
-50 di -50 di

50 dim 50 dim

-70 b -70 el

£0 a8 £0 a8

CF 2,48 GHz 691 pts Span 10.0 MHz CF 2,48 GHz 691 pts Span 10.0 MHz
Marker Marker

Type | Ret | Tre | Kevalus | ¥-value | Function | Function Result | Type | Ret | Tre | Kevalue | Y-value | Function | Function Result |

ML 1 2 475812 GHz ~1.08 dém | ML 1 247587 GHz ~3.26 dim |

0 i T R | X T
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EDR(3Mbps)

Spectrum 2 (¥ 2 Spectrum 2 (%) |
Rof Level 10.53 dém  Offset 1083 di » RBW 2 MHz Rof Level 10.53 dém  Offset 1083 di » RBW 2 MHz
Att 20ds HWT I ms & VBW 5MH:  Mode Auto Sweep Att 20di  BWT 1 ms & VBW 5MH:  Mode Auto Swesp
[® 17k Max [® 17k Max
| Mi1] 0,60 dim| | Mi1] 1.50 didm|
1 2.4020140 GHz i 2.4409420 GHz
0 ds — - 0 ds —
- . ] ~—
-10 da . = -10 da -
o -
5o
-20 of -20 of
- 5
30 diy - 30 a8y >~ =
7 o ~
s b - Ny
40 ¢
| i
50 o
60 o 60 o
-70 70
&0 &0
CF 2.402 GHz 69]&5 SEM 10.0 MHz CF 2.441 GHz 69]&5 SEM 10.0 MHz
Marker Marker
Type | Ret | Tre | Kevalue Yovalue | Funetion | Function Result | Type | Ret | Tre | Kevalus | ¥-value | Function | Function Result |
M1 1 2.402014 GHz -0.60 dim M1 1 2.440942 GH2 ~1.50 dim

L

e | ! T

Heasuring...

(L

Spectrum 2 (%) ‘n_?
Rof Lovel 10,53 dém  Offset 10.83 di = RBW 2 Mz
Att 20dE  BWT 1ms & VBW 5 MH: Mode Auto Sweep
@ 1Pk Max
M1[1] 2,84 dBm|
24800000 CHZ
0 ——
-10 —
-20 d
30 c -
N
40 dBe— .
P Tl
-50 di
50 di
-70
-£0
CF 2,48 GHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-value I Yovalue | Function | Function Result |
ML 1 2.48 GHz -2.84 dim

o

Blank
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3.3. Carrier frequency separation

Test procedure
ANSI C63.10-2013 - Section 7.8.2

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. Resolution (or IF) Bandwidth (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.

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

. Sweep = auto

. Detector function = peak

. Trace = max hold

~N N L B

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

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. 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 mW.
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Test results
Channel Separation
Frequency(Mk) Channel no. Data rate(Mbps) (MHz)p
2441 39 1 0.999
2441 39 3 1.007
Hopping mode_ BDR(1Mbps) Hopping mode_ EDR(3Mbps)
rSpeclmnﬂ .E\l rSpeclmnﬂ .E\
Rof Lovel 10.53 dém  Offset 10.83 d8 & RBW 30 kHz Rof Lovel 10.53 dém  Offset 10.83 d8 & RBW 30 kHz
At 20 di BWT £3.2 s & VBW 100 kHz Mode auto FFT At 20 di BWT £3.2 s & VBW 100 kHz Mode auto FFT
I[®17% Max I[®17% Max
GEIRN] .04 i) GEIRN]
0 di _" - 11l 52 ;nl:-m..‘. 0 dé T 11l i
3 AN R AFYOSEA0 CGHz = 2
T | d ) Tad 10 s , | ? ,.,J il v e
B | P, ; Y Y P A i W
Fake B WAl < 2 1
-30 g8m -30 g8m
-40 cim: -40 cim:
=0 =0
40 o 40
-70 dil <70
CF 2,441 GHz 691 E"( EBIH 3.0 MHz CF 2,441 GHz 691 E"( EBIH 3.0 MHz
Marker Marker
Typo | Raf | Tre | X-valug | ¥-valw | Function | Function Result | Type | Ref | Tre | X-valug | ¥-valw | Function | Function Result |
M1 1 24410554 GHz ~3.4% dom M1 1 2.441 Gz ~5.99 dim
o2 M1 G586 kM2 -0.04 d& o2 M1 1.0072 MHz -1.05 d8
Bl Measuring..  LOLL00 B 4 Jil Measuring... m
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34. Number of hopping frequency
Test procedure
ANSI C63.10-2013 - Section 7.8.3

Test setup

EUT Attenuator Spectrum analyzer

Test setting

1. The EUT must have its hopping function enabled.

. Frequency range: 2 400 Mz ~2 441.5 Mz, 2 441.5 Mz ~2 483.5 Mk

. Span = the frequency band of operation

. 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.

. VBW >RBW

. Sweep = auto

. Detector function = peak

. Trace = max hold

AU I )

0 3 N

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.
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Test results

Hopping mode_ BDR(1Mbps)

Hopping mode_ EDR(3Mbps)

rSpecl:ﬂ.lrl!

i“—? rSpecl:ﬂ.lrl!

Rof Lovel 10.53 dBm  Offset 10.83 di = RBW 300 kHD

Rof Lovel 10.53 dBm  Offset 10.83 di = RBW 300 kHD

Alt 20 di BWT 379 - VBW 1 MHz Moda Auto FFT Alt 20 di BWT 379 - VBW 1 MHz Moda Auto FFT
I.\Dk Max I.\Dk Max
oae il
sndnnndnannnnnnbnnnbkmnnnbnnntnnndnnn ) VAWM AAS AN P A AR LA A A A AL AN
AR TATATAYATATATAVR AVATATR ATATAYAVATATATATAVATATAVI NATATATVAVATATATAVAVATA Y I (S s s B ol Bt Ll e v 1 i
RN AR R AR AR A AR A RRTARE ;\]
201 - =l

b

Rof Lovel 10.53 dBm  Offset 10.83 dB = RBW 300 kHD

!1-50 @ 50 di
~60 a8 ~60 a8
-70 of -70 of
80 b 80 b
Start 2.4 GHz 691 pts Stop 2.4415 GHz Start 2.4 GHz 691 pts Stop 2.4415 GHz
Markar Markar
¢ T T | | X e
[ [:: [ [::
Spectrum |'w Spectrum |'w

Rof Lovel 10.53 dBm  Offset 10.83 dB = RBW 300 kHD

At 20 di BWT 378 5 & VAW 1 MHz Mode Auto FFT At 20 di BWT 378 5 & VAW 1 MHz Mode Auto FFT
I.\DK Max I.\DK Max
_— il
hh-'\lrl' TR AT ATAT AT A AR ATV AR A TATAY R AVATATAY ATAVATAY YaYaTurafal P‘l':";\}"‘ SANAANVEAAANANANAATN AN AN ANAR
- JAIRIRIRTAY T T T T T + -10 ¢ém: +
AR LARARARINARSARAR AR i'll""':lll-'llll' I ||
2068 !I 20 -
20 g l, 20 g |
|
40 & .i 40 & |r|
II “I
<50 B .Y -50 8 T
s
-£0 a8 -£0 a8
Too Too
i i
Start 24415 GHz 691 pts Stop 2.4035 GHz Start 24415 GHz 691 pts Stop 2.4035 GHz
Markor Markor
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3.5. Time of occupancy

Test procedure
ANSI C63.10-2013 - Section 7.8.4

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

4. RBW =1 M

5.VBW =1 Mz (= RBW)

6. Sweep = as necessary to capture the entire dwell time per hopping channel
7. Detector function = peak

8. Trace = max hold

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

Packet ype | FFEGuey | Dvell e Tmhff:n;ly6 B B L
DH1 2441 0.397 127.04 400
DH3 2441 1.650 264.00 400
DHS5 2441 2.902 309.55 400

2-DH1 2441 0.409 130.88 400
2-DH3 2441 1.660 265.60 400
2-DH5 2441 2918 311.25 400
3-DHI 2441 0.408 130.56 400
3-DH3 2441 1.659 265.44 400
3-DHS5 2441 2.909 310.29 400

Note:

DH1: Dwell time (ms) % [(1 600 +2) + 79] x 31.6(s) = 127.04 (ms)
DH3: Dwell time (ms) % [(1 600 +4) + 79] x 31.6(s) = 264.00 (ms)
DHS5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) = 309.55 (ms)
2-DH1: Dwell time (ms) % [(1 600 +2) + 79] x 31.6(s) = 130.88 (ms)
2-DH3: Dwell time (ms) % [(1 600 +4) + 79] x 31.6(s) = 265.60 (ms)
2-DHS5: Dwell time (ms) x [(1 600 + 6) +79] x 31.6(s) = 311.25 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 130.56 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 265.44 (ms)
3-DHS5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 310.29 (ms)
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[ o [ o
Spectrum |'w Spectrum |'w
RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz
Att 20dBE = SWT 1ms & VBW 1 MMz Att 20dBE = SWT 1ms & VBW 1 MMz
SGL SGL
@ 1Pk Cirw @ 1Pk Clirw
CITEN] 16,36 dim| D2[1] 6.9 di)
106,52 109,42 ps|
LL T CEIEY] i 1] 20.66 dim)
| 96,30 ps ] T U ATkl 231,16 ps
-10 g -10 g - 1
-20 dim -20 dim —|:
-30 -30 '\A
— %l — i
50 o H -50 o I }
sl L‘I@WWMMMMWMM W%mw Iy uli o
1 V
-70 88 -70 di
<50 o <50 o
GF 2,441 GHz 691 pts 1000 ps/ CF 2,441 GHz 691 pts 1000 ps/
Marker | |marker |
Typo | Raf | Tre | X-valus | v-value | Function Function Result | Typo | Raf | Tre | X-valug | ¥-value | Function | Function Result |
T 1 106.52 s ~16.36 dbm T 1 231.16 ps ~28.66 dbm |
02| M1 1 396,38 ps -2.25 0B | 02| M1 1 409,42 ps 6,49 d8 |
— ——— | T——
[ o [ o
Spectrum |'w Spectrum |'w
RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz
Att 20dBE = SWT 2.5 ms & VBW 1 MMz Att 20dBE = SWT 2.5 ms & VBW 1 MMz
SGL SGL
@ 1Pk Cirw @ 1Pk Clirw
o2[1] 4.72 dB| o2[1] 1.7 di|
165000 ms) 166014 ms)
[ T TIIT .81 didm| 0 B 1] i 13.50 dim|
| BET.25 ps | e T g e "*‘"1 550,00 ps
~10 a8 } =10 8 L |
<20 diim <20 diim i
-39 o -39 o
|
ol ol %
50 m{ , It '&I‘ 50 o | |
Al dn o st A [
mmr | ..Jq] g ™ ifﬁwjlﬂ.l\f.}m M
i Ay vy W i all
-70 8 -70 di
<50 o <50 o
GF 2,441 GHz 691 pts 2500 pn/ CF 2,441 GHz 691 pts 2500 pn/
Marker | |marker |
Typo | Raf | Tre | X-valug | v-value | Function Function Result | Typo | Raf | Tre | X-valus | ¥-value | Function | Function Result |
ML 1 657,25 is -14.81 dim ML 1 SE0.0 s -13.58 dim |
02| M1 1 1,65 ms -4.72 08 | 02| M1 1 1.66014 ms -7.73 d8 |
— ——— | T——
[ o [ o
Spectrum |'w Spectrum |'w
RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz
Att 20dBE = SWT 4ms & VBW 1 MMz Att 20dBE = SWT 4ms & VBW 1 MMz
SGL SGL
@ 1Pk Cirw @ 1Pk Clirw
o2[1] 10.97 di| o2[1] TH.06 dB|
2.90217 ms| 2.91812 ms|
0 b I =2.16 didm)| 0.dB 1)1 34,75 dim|
[ —— - PRI FVESPIPRL.L. L FPERRIGRSOR g
70,58 ps v ¥ ¥ ol ¥ e . = 209,19 ps
~10 a8 =10 dé:
-20 dim : -20 di
<30 a8 <30 damg:
40 &8 40 &8
50 di - l 50 dam -
g [N wdf | sy (TESE NPT
70 én -70 da
<50 o <50 o
GF 2,441 GHz 691 pts 4000 s/ CF 2,441 GHz 691 pts 4000 s/
Marker | |marker |
Typo | Raf | Tre | X-valug | v-value | Function Function Result | Typo | Raf | Tre | X-valug | ¥-value | Function | Function Result |
T 1 790,58 s ~7.16 dbm T 1 269,13 s ~34.75 dbm |
02| M1 1 2.90217 ms -10.97 d& | 02| M1 1 2.91812 ms 18.06 d8 |
— ——— | T——
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EDR(3Mbps)

r s
Spectrum |'w Spectrum i“—?
RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz RefLovel 10,83 dém  Offsot 10.83 d@ & RBW 1 MHz
Att 20dBE = SWT 1ms & VBW 1 MMz Att 20dBE = SWT 2.5 ms & VBW 1 MMz
SGL SGL
@ 1Pk Cirw @ 1Pk Clirw
o2[1] 1.00 di| o2[1] 0.349 di|
107,97 s 165670 ms
0 dn: ”[l‘] 168,33 dém| 0 dB - 11)1] 23,85 dém|
I,____.,... p L e B R L St A05.07 s = Py e e b Ty Wh""ﬂr«t'--»-.] 406,52 ps
-10 - -10
-20 | 20 + !
! 1 -20 d@ 3 T
3008 3008 -
i Ii i -
-50 dB T -50 dB = Jl |
! 7 : ti TRTT T ' i
AN LA g A pny
70 én 70 én
50 50
GF 2,441 GHz 691 pts 1000 s/ GF 2,441 GHz 691 pts 250.0 ps/
Marker Marker
Typo | Raf | Tre | X-valug | v-value | Function | Function Result | Typo | Raf | Tre | X-valug | v-value | Function | Function Result |
M1 1 305.07 ps =18.33 dim M1 1 406.52 ps ~23.85 dim
02| M1 1 407.97 ps -1.00 d8& 02| M1 1 1.6587 ms 0.3% d8
! )il T Ready SR oA e[ )i R L
-
Spectrum i“—?
Rof Level 10.83 dBm Offsat 10.83 di & RBW 1 MHz
Att 20dBE = SWT 4ms & VBW 1 MMz
SGL
@ 1Pk Cirw
o2[1] .60 di|
2.90942 ms
o B ;
e e e : ) SN
.10 I
-20 di
<30 g8 |
40 g t
| | Blank
50 o 'y l
Ayl ol
~70 o
50
GF 2,441 GHz 691 pts 4000 s/
Marker
Typo | Raf | Tre | X-valug | v-value | Function | Function Result |
My 1 £61.45 s ~11.46 dbm
02| M1 1 2.90942 ms 3.60 d8
—_ T
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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 kifz to

30 Mz Emissions.

Power Cable

Turn Table

EUT

0.8m

Coaxial
—Cable

Power

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mz

to 1 (llz emissions.

Power Cable

3m

» i

Ground Plane

EMI Receiver

Turn Table
1m —4m
EUT
Coaxial
0.8m Cable
—— 3m ———» T

Power

Ground Plane

EMI Receiver

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

KES-P-5101-14 Rev. 6

KES

A4



KES Co., Ltd. i
3701, 40, Simin-daero 365beon-gil, epo 0.
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0077

Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr Page (25) of (51)

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 @z emissions, whichever is lower.

| —

i Antenma
H
H
H

e ower
EUT —\ RN S 4.1— Horn

v d antenna
4m
( B Spectrum
| L‘ N analyzer
¢ i -
| N |
Turntable i Im \
Sm
r Pre-amp _‘Q%E
| | | |
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Test procedure
1. The EUT is placed on a turntable, which is 0.8 m (below 1 Glz) and 1.5 m (above 1 (llz) ground plane.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT is set 3 m away from the receiving antenna, which is varied from Im to 4m to find out the highest
emissions.
4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.
6. Repeat above procedures until the measurements for all frequencies are complete.
7. Spectrum analyzer settings for f <1 (ffz:
Span = wide enough to fully capture the emission being measured
RBW =100 kifz
VBW = RBW
Sweep = auto
Detector function = quasi peak
Trace = max hold
8. Spectrum analyzer settings for f =1 (liz: Peak
Span = wide enough to fully capture the emission being measured
RBW =1 Mk
VBW = RBW
Sweep = auto
Detector function = peak
Trace = max hold
9. Spectrum analyzer settings for f =1 (ffz: Average
Average value of pulsed emissions.
Unless otherwise specified, when the radiated emission limits are expressed in terms of the average value
of the emission and pulsed operation is employed, the average measurement shall determined from the
peak field strength after correcting for the worst-case duty cycle as described in 7.5 in ANSI 63.10-2013 &
Procedure 9(b) in the KDB 558074 v05r02.
10. Duty Cycle Correction Factor (79 channel hopping)
a. Time to cycle through all channels = At=t[ms] x 79 channels = 230.522 ms, where t = pulse width
b. 100 ms/ At[ms] =H — Round up to next highest integer, H ‘=1
c. Worst Case Dwell Time = t[ms] x H> =2.918 ms
d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-30.70 dB
11. Both 2Mbps & 3Mbps data rate were investigated. Only the radiated emissions of the configuration that
produced the worst case emissions are reported in this section.
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Note:

1

O 0 3 O D

1

1

1

. The spectrum is measured from 9 kiz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1 (Hz. Above 1 (lfz, average and peak measurements
were taken using linearly polarized horn antennas. The worst-case emissions are reported however
emissions whose levels were not within 20 dB of the respective limits were not reported.

. The loop antenna was investigated with three polarizations, and horizontal and vertical polarizations were
reported as the worst case.

. When Average result is different from peak result over 20 dB (over-averaging), according to 15.35 (c), as
a “duty cycle correction factor”, pulse averaging with 20 log(duty cycle) has to be used.

Duty cycle correction factor = 20log(dwell time/100 ms)

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

. Average test would be performed if the peak result were greater than the average limit.

. Field strength(dB/V/m) = Level(dBxV) + Correction factors(dB/m) + Cable loss(dB) + or Fa(dB)

. Correction factors(dB/m) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB)

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

. 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.

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

1. According to exploratory test no any obvious emission were detected from 9 kilz to 30 Miz. Although
these tests were performed other than open field test site, adequate comparison measurements were
confirmed against 30 m open field test 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.

2. <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dy, / Ds)

f = 30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dn, / Ds)

Where:

Fq = Distance factor in dB
Dn = Measurement distance in meters
Ds = Specification distance in meters
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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 (Mk) Distance (Meters) Radiated (1V/m)
0.009 ~ 0.490 300 2 400 / F(klkz)
0.490 ~ 1.705 30 24 000 / F(klfz)

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 Miz, 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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Test results (Below 30 Mk)

Mode:
Distance of measurement:

Transfer rate:
Channel:

s

A4

30.00
[MHz]

10.00
KES

=%

Fragueant

0.10
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Test results (Below 1 000 Miz) — Worst case
Mode: BDR

Transfer rate: 1 Mbps

Distance of measurement: 3 meter
Channel: 00(Worst case)

Horizontal // Vertical

KES <<D (30 - 1 000) MHz RE TEST>>
SAC £4(10m)

Modsl : C300 Standard FCCPart.15Class B3 m
Op. Mods BT Ant Factar 715(+6 dB), KOLAS

<New Data>

g0

@
S

| | | | | | | | | I | | | | —_—
T T T T T T T T T T T T T R S—

=
=]

@
=

Level
m
S

.
=

w
&

P L £ 0 LS L RN LRI LN LR e

ra
S

<FGC B MHz 3 m>
Limi

it{QP)

KES D-3AC #4011

Spactrum(H.PK)
Spactrum(V.PK)
Suspected tem(H)
Suspaciad Item (V]

om)

No. Frequency (P) Reading c.f Result Limit Margin
PK P QP
[MHz] [dB(uwv)] [dB(1/m)] [dB(u¥/m)] [dB(uV/m)] [dB]
1 6.918 H 41.8 -22.6 19.2 40.0 20.8
2 156.100 H 46.8 -26.4 20.4 43.5 23.1
3 192.354 H 45.5 -23.6 21.9 43.5 21.6
4 355.071 H h?.6 -17.5 35.1 45.0 10.9
h 383.444 H 3.2 -16.9 36.3 45.0 9.7
6 610.666 H 49.8 -11.4 38.4 45.0 7.6
7 36.063 W 5.7 -25.3 30.4 40.0 9.6
8 45.975 W 48 .1 -22.2 25.9 40.0 14 .1
] 118.149 vV 52.0 -24.5 27.5 43.5 16.0
10 124.039 V 53.6 -25.6 28.0 43.5 15.5
11 351.91¢ ¥ 48.8 -17.5 31.3 45.0 14.7
12 610.666 V 48.5 -11.4 37.1 45.0 8.9
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Test results (Above 1 000 Mi)

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dB&V) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1 574.50 46.83 Peak H -4.99 - 41.84 74.00 32.16
4 813.00 48.00 Peak H 7.06 - 55.06 74.00 18.94
4 813.00 48.00 Average H 7.06 -30.70 24.36 54.00 29.64
1 837.90 46.00 Peak \% -2.46 - 43.54 74.00 30.46
2167.90 46.61 Peak \% -0.58 - 46.03 74.00 27.97
4 813.00 47.46 Peak \% 7.06 - 54.52 74.00 19.48
4 813.00 47.46 Average v 7.06 -30.70 23.82 54.00 30.18
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBN/m) (dB)
2359.34 45.20 Peak H -0.19 - 45.01 74.00 28.99
2350.37 45.13 Peak v -0.21 - 44.92 74.00 29.08

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

KES-P-5101-14 Rev. 6 KES A4



s

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

Report No.:

KES-RF-19T0077

Page (32) of (51)

www.kes.co.kr
. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
i o i o
Spectrum I's Spectrum I's
Raf Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
be At 1005 SWT 1ms @ VBW 3 MH:  Mode Auto Sweep [ 1028 SWT 1ms & VBW 3IMH:  Mode Auto Sweep
I.\Dk Max I.\Dk Max
T a1 5.1 " T a1 45,10 dBpv|
100 g8y 2.3 2| 100 dBy = 2.250070 GHz|
M1l 42.43 dippy, M1l 43.25 dBpY,
90 By 2.310000 ﬁl 90 gy 2.210000 GHz|
| i1
60 g L 60 g -
[ | |
70 by f - 70 1 i
| | | ‘| |
&0 gy — 60 EBLV— 1 —1
| J | |
S0 a8y ; 7 T 50 cBuN— - - ye
i IS WY SIS RGP P S I NV P N 1»1‘..,.;4 wsamiprnra] AR | BRSS! T ) KPRORrr] ) s L e o ~
a8y By
| |
30 day - 30 day |
20 iy + 20 diy T
10 a5 + 10 B +
Start 2.3 GHz 691 Ei EIDE 405 GHz Start 2.3 GHz 691 Ei EIDE 405 GHz
Marker Marker
Type | Ret | Tre | X-vabug | v-value | Function | Function Besult | Type | Ret | Tre | X-vabug | v-value | Function | Function Besult |
M| 1 2,31 GHz 42,43 dByv M| 1 2,31 GHz 43,25 dByv
Mz 1 2,39 GHz 43,83 dByv Mz 1 2,39 GHz 42.97 dByv
M3 1 2.36634 GHz 45,20 dByV M3 1 2.35037 GHz 45,13 dByV
¢ i e | ! i o !

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

af Lavel 107.00 dBuv - RBW 1 MHz

af Lavel 107.00 dBuv - RBW 1 MHz

e SO [+
R
Art
1Pk Max

o o I
R
Art
1Pk Max

10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep 0c8 SWT 2ms & VBW 3 MHr  Mode Aulo Swesn
Mi[1] 46,83 dipv| miaf1] 46,00 dipV|
100 d8y 1.57450 CHr 100 dauv 1.83790 GHz|
mzi1] 46,61 dbpv]
a0 gy 90 day’ 216790 GHz|
20 days B0 iy
70 day 70 aiy
60 days 60 g8y
20 —
50 day . - L X 1 et fi
1, . e e e W LECRTI S V1 o e IS - sy 1Y
:;W_“"“""‘-“-"‘N-v —’-N-\.Js—«-!rn—v‘.'u\nhr_q»“‘u.w»‘._h._,a_n,l' | R PO - 40 day o i R T y
i
30 doys
30 g8y
20
20 day
10 iy
10 ey Start 1.0 GHz 691 pts Stop 3.0 GHz
\Start 1D OHs SI1pts Blop
Start 1.0 GHz 691 pts Stop 3.0 GHz Marker
Marker | _Type | Ref | Tre | X-valug | v-value | Function | Function Result |
Type | el | Tre | Xevabue | Yevalue | Function | Function Result | M1 1 1.8379 GHz 45.00 dByV
ML 1 1.5745 GHz 46,83 dBpv Mz 1 2.1679 GHz 46,61 dBpv
r i R | ! X ey ]

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

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

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

Mi[1] AB.00 depv| Mi[1] AT AL dBpv|
100 d8ys 4.8130 GHz 100 d8ys 4.8130 CHz
90 day 00 day
B0 oy B0 iy
70 day 70
60 cBy 60 cBy!
50 iy ¥ 1
t;-«"w I T i L S T R B e T Y L T ) Ly e L ML
i
30 any 20 dag
20 a8y 20 day
10 any 10 dnys
Start 3.0 GHz 691 E ﬁoE 18.0 GHz Start 3.0 GHz 691 E ﬁoE 18.0 GHz
Marker Marker
Type | Ret | Tre | Kevalue | Yevalue | Function | Function Result | Type | Ret | Tre | Kevalue | Yevalue | Function | Function Result |
M1 1 4,813 GHz 48,00 dByv M1 1 4,813 GHz 47.46 dBpv

o

L JL

o

L JL

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode:

Transfer rate:

BDR

1 Mbps

Distance of measurement: 3 meter

Channel: 39
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1 128.80 52.42 Peak H -7.91 - 44.51 74.00 29.49
1 849.50 46.84 Peak H -2.36 - 44.48 74.00 29.52
4 878.00 46.62 Peak H 7.54 - 54.16 74.00 19.84
4 878.00 46.62 Average H 7.54 -30.70 23.46 54.00 30.54
1010.10 54.97 Peak \% -8.58 - 46.39 74.00 27.61
1334.30 51.28 Peak \% -6.65 - 44.63 74.00 29.37
4 878.00 49.06 Peak v 7.54 - 56.60 74.00 17.40
4 878.00 49.06 Average \Y 7.54 -30.70 25.90 54.00 28.10
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Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 (fz to 3 (i

af Lavel 107.00 dBuv - RBW 1 MHz

105 SWT 2ms & VBW 3 MH:  Mode Auto Sweep

af Lavel 107,00 dBpv

- RBW 1 MHz

105 SWT 2ms & VBW 3 MH:  Mode Auto Sweep

R
Art
@ 1Pk Max

R
Art
@ 1Pk Max

™zl 46.0% dBpv]

mz[1] 51.28 dBpv|

100 dauv 1.84950 GHz| 100 dauv 133430 GHz|
mif1] 52.42 dipv| Mi[1] 54.97 dibpVv|
30 dauv 1.12080 GHz 30 dauv 1.01010 GHz
B0 oBu! B0 oBu!
70 diy 70 diy
60 60
' I
Leo ke Sy :
k. sl " ’ e A A\ o
= R RVTNESY PR N N Y oo o BV SRR ey e gt P NS P Y ..—_pw\.J.\_M"J i b U SR
30 oy 30 oy
20 oy 20 oy
10 a8, 10 a8,
Btart 1.0 GHz 691 pts Stop 3.0 GHz Btart 1.0 GHz 691 pts Stop 3.0 GHz
\Start 1D OHs SI1pts Blop \Start 1D OHs SI1pts Blop
Marker Marker
Typo | Raf | Tre | X-valug | v-value | Function | Function Result | Typo | Raf | Tre | X-valug | v-value | Function | Function Result |
M1 1 1.1288 GHz 52,42 dBuY M1 1 1.0101 GHz £4.97 dBuY
Mz 1 1.8495 GHz 46,84 dBpv Mz 1 1,.3343 GHz £1.28 dBpv

L )il | Measuring... T b 4

T

Horizontal // Peak for 3 Gz to 18 @z

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

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

M) 46,62 dipv| M) 4906 dipv|
100 d8y 4.8 7H0 CHZ 100 d8yr 4. 8700 CHz
90 diy 90 diy
20 diys B0 iy
70 8y 70 days
60 By 60 Gy
S0 day S0 day

v \ Sy

. ,L_ﬂ_.. W CCROvUr SRR PN T, SO IR NV N oo IR u.-wm\__,.nL»,..,—.«.M-__, il R L T SR e e T T L
40 oy - 40 day
30 g8y 30 day
20 day 20 day
10 anys 10 gy
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz

Marker Marker
Type | Ret | Tre | Kevalus | ¥-value | Function | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |

ML 1 4878 GHz 46,62 dBpv ML 1 4878 GHz 45,06 dBpv

L :'\ | Measuring... m 4

L

o

Note.

1. 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) (dBV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1 146.20 54.23 Peak H -7.82 - 46.41 74.00 27.59
1337.20 48.54 Peak H -6.63 - 41.91 74.00 32.09
4 965.00 49.00 Peak H 8.18 - 57.18 74.00 16.82
4 965.00 49.00 Average H 8.18 -30.70 26.48 54.00 27.52
1 068.00 53.89 Peak \Y -8.26 - 45.63 74.00 28.37
2167.90 46.51 Peak v -0.58 - 45.93 74.00 28.07
4 965.00 46.71 Peak \Y 8.18 - 54.89 74.00 19.11
4 965.00 46.71 Average \Y 8.18 -30.70 24.19 54.00 29.81

- Band edge

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBuV) H/V) (dB) (dB) (dBzV/m) (dBzV/m) (dB)

2 483.50 49.10 Peak H 0.07 - 49.17 74.00 24.83
2 483.50 47.82 Peak \Y 0.07 - 47.89 74.00 26.11
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Restricted band // Horizontal // Peak

Restricted

band // Vertical // Peak

e —

a G Spectrum 4 (2 I = al G Spectrum 4 (2 I =
Raf Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
fe At 10d8 SWT 1ms & VAW IMH:  Mode Auto Sweep f ALt 10d8 SWT 1ms & VEBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
A 47,58 dipv] A 47.17 dopv]
100 g8y 24907500 GHz| 100 gy 2.4921940 GHz|
— 1] 49.10 dBpv] T mf1] 47.02 dBpv]
90 day 24025000 GHe| 90 N 24025000 GH:|
| \ i T
/
ﬁf an— g oo )
/ \ f
7o mn— o i
( \ / \
60 a8y * 60 a8y :
Y \
M L "
50 dzy + 50 dzy
L SUVRRINT FEPRPIN WESSTWSI I s SEURTRL B SRR RSP PRSTS AP a Palivurcand it il i e N - i sl s inid
40 day 40 day
30 day 30 day
20 day 20 day
F2 F2
10 days 1 ! 10 d8ys 1 !
Starl 7,478 GHz 691 pis Stop 7.51 GHz | Starl 7,478 GHz 691 pis Stop 7.51 GHz |
[Frarker [Frarker
Type | Ret | Tre | X-vahun | v-value | Function | Function Besult | Type | Ret | Tre | X-vahun | v-value | Function | Function Besult |
My 1 2,4835 GHz 45,10 dByv ML 1 2,4835 GHz 47,52 dByv
Mz 1 2.5 GHz 44,86 dByuY Mz 1 2.5 GMz 44,96 dByuY
M3 1 2 450758 GHz 47,569 dBpv M3 1 2 462194 GHz 47.17 dBpv
’ T ——— T | } T ey

Horizontal // Peak for 1 Gz to 3 Gz

Vertical //

Peak for 1 (z to 3 Gz

Spectrum 2 (2 [ (%] 0 Spectrum 2 () [ (%] 0
Rel Level 107,00 diuy - RBW 1 MHZ Rel Level 107,00 diuy - RBW 1 MHZ
Al 10 08  SWT 2ms & VAW 3 MH:  Mode Auto Sweep Al 1068 BWT 2ms & VAW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
mi[1] 5420 d0pv] Ml V6,51 00pY|
100 dyn 114 iz| 100 diyp 2. z|
M) sif1) 50,09 iy
20 dBuv B0 dBg 1.0BAOD CHz|
70 70
60 dBufyT 60 gl
v
yre T e = \
oy L %
i \ ) ot o s » -~
e e o aar VT PP e o S e s Toa o FUTHSY S | U PO | FOSPEA B et At bsat
40 d potow 404
30 dBys 30 diys
20 dBy 20 gy
10 deys 10 deys
Slart 1.0 GHz 691 pts Stop 3.0 GHz Slart 1.0 GHz 691 pts Stop 3.0 GHz
Marker Markar
Type | Ral | Tre | H-valus 1 Yevalue | Function | Function Result | Type | Ral | Tre | H-value 1 Wevalue | Function | Funetion Rasult |
M1 1 1.1462 GHz 54,23 dBpv M1 1 1.068 GHz 53.89 dBpv
Mz 1 1.3372 GHz 48.54 diyy Mz 1 21679 GHz 46.51 diyv
.ig .ig

A

emrma. LW B8

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 Gz

Raf Lavel 107,00 deuv -
Art 10 d8
@ 1Pk Max

e G

e G

L JL

RBW 1 MHz Ref Lavel 107,00 dBuy & RBW 1 MHz
SWT 60 ms & VBW 3 MH: Mode Auto Sweep Art 10 d8 SWT 60 ms & VBW 3 MH: Mode Auto Sweep
@ 1Pk Max
Mi[1] 49,00 depv| Mi[1] 46,71 dipv|

100 d8ys 4.9650 CH7 100 d8yr 1.9650 CH7
90 diy 90 day

B0 diy B0 diy

70 8y 70 days

60 g8y 60 By

50 i [_ 50 i

P e e T L o T T L e A WL mwfu,...;,-m.[_,..-‘r T T T I T o T Oy o
40 gy 40 day

30 g8y 0 dnye

20 day 20 day

10 gays 10 anys

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker

Type | Ref | Tre | X-value | Yovalue | Function | Function Result | Type | Ref | Tre | X-value | Yovalue | Function | Function Result |

ML 1 4,965 GHz 45,00 dBpv ML 1 4,965 GHz 46,71 dBpv

e | !

e T

Note.

1. 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

(Miz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBN/m) (dB)

1 146.20 53.03 Peak H -7.82 - 45.21 74.00 28.79
1270.60 50.37 Peak H -7.06 - 43.31 74.00 30.69
4 813.00 44.77 Peak H 7.06 - 51.83 74.00 22.17
4 813.00 44.77 Average H 7.06 -30.70 21.13 54.00 32.87
1 073.80 51.11 Peak \Y -8.22 - 42.89 74.00 31.11
1325.60 51.25 Peak v -6.70 - 44.55 74.00 29.45
4 813.00 46.41 Peak v 7.06 - 53.47 74.00 20.53
4 813.00 46.41 Average \Y 7.06 -30.70 22.77 54.00 31.23

- Band edge

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBuV) H/V) (dB) (dB) (dBzV/m) (dBzV/m) (dB)

2 355.84 45.11 Peak H -0.20 - 4491 74.00 29.09
2321.35 44.76 Peak v -0.27 - 44.49 74.00 29.51
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
i o i o
Spectrum = Spectrum =
Raf Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
be At 1005 SWT 1ms @ VBW 3 MH:  Mode Auto Sweep [ 1028 SWT 1ms & VBW 3IMH:  Mode Auto Sweep
I.\Dk Max I.\Dk Max
| A 45.11 dBpv| | A 4. 76 dBpv|
100 g8y 2.255040 GHz| 100 dBy = 2.321050 GHz|
mf1] : i mf1] 42.70 dBpv,
90 cBy 2.210000 =] 90 diy 2.210000 GHe|
[ N
60 day |' t 60 gy . t
R
70 ay { |i 70 ay 1—
|
60 By l If 1, 60 B — l 4 l
| | k) | | | |
S0 iy I ? S0 a8y m G T
PITAN I SRR PURPPSON SRPVPON | [FIT TOND (0 SRRSI Y IPVE NP RIS s 78 N . SRPITIG AT IS g T e et R, LRV W)
40 gByuN— T 40 dBy T
| |
30 day - 30 day |
0 a0 + 20 diy :
10 a5 + 10 B +
Start 2.3 GHz 691 Ei EIDE 405 GHz Start 2.3 GHz 691 Ei EIDE 405 GHz
Marker Marker
Type | Ret | Tre | X-vabug | v-value | Function | Function Besult | Type | Ret | Tre | X-vabug | v-value | Function | Function Besult |
M| 1 2,31 GHz 43,33 dByv M| 1 2,31 GHz 42,70 dByv
Mz 1 2,39 GHz 43,45 dByY Mz 1 2,39 GHz 44,05 dByv
M3 1 2.38584 GHz 45,11 dBV M3 1 2.32135 GHz +4.76 dBV
¢ i e | ! i o

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

- RBW 1 MHz

- RBW 1 MHz

o o I
Raf Lavel 107,00 dBuv
Art 10 d8
TPK Mar

o o I
Raf Lavel 107,00 dBuv
Art 10 d8
TPK Mar

SWIT 2ms @ VBW 3 MH:  Mode Auto Sweep SWT 2 ms @ VBW 3 MH:  Mode &uto Sweep
™zZl1] 50,37 dBpv] ™z[1] 51,25 dBpv]
100 dauv 1.27060 GHz| 100 dauv 132560 GHz|
mf1] : - mf1] S1.11 dBpv
90 dauv 1.14620 GHz 90 dauv 1.07380 GHz
B0 oBu! B0 oBu!
70 day 70 diy
60 day- 60 iy
W 45 o
L P = D:'\.k\.ﬁl-l A ) A -
S0 TSI SRR N R TN R e S RO b4 R a s Mttt o WY PR R R PATEES SRR I
40 By 40 day
30 By 30 By
20 oy 20 oy
10 oy 10 by
Btart 1.0 GHz 691 pts Stop 3.0 GHz Btart 1.0 GHz 691 pts Stop 3.0 GHz
\Start 1D OHs SI1pts Blop \Start 1D OHs SI1pts Blop
Marker Marker
| _Type | Ref | Tre | X-valug | v-value | Function | Function Result | | _Type | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 1.1462 GHz £3.03 dBuY M1 1 1.0738 GHz £1.11 dBuy
Mz 1 1.2706 GHz £0.37 dBpv Mz 1 1,.3256 GHz £1.25 dBpv
b T e | ! T e

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

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

e G

Raf Lavel 107,00 deuv & RBW 1 MHz
Art 10 d8
@ 1Pk Max

SWT 60 ms @ VBW 3 MH:  Mode Auto Sweep

e G

Raf Lavel 107,00 deuv & RBW 1 MHz
Art 10 d8
@ 1Pk Max

SWT 60 ms @ VBW 3 MH:  Mode Auto Sweep

M) 4477 dipv| M) 46,41 dipv|

100 d8ys 4.8130 CHz 100 d8ys 4.8130 CHz
90 diy 90 diy

20 diys B0 iy

70 8y 70 days

60 By 60 Gy

S0 day S0 day Ly

e o U e T S STl FE ey e, w(_\,‘f\..-w*'\a P e UL WP P P LT T U r P o T N
40 By 40 cay .

30 g8y 30 day

20 day 20 day

10 anys 10 gy

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker

Type | Ret | Tre | Kevalue | ¥-vale | Function | Function Result | Type | Ret | Tre | Kevalue | Y-value | Function | Function Result |

ML 1 4813 GHz #4.77 dBpV ML 1 4813 GHz 46,41 dBpv

0 i e R | X oy |

Note.

1. 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: 39
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(%) (dBV) etect mode (H/V) (dB) (dB) (dBA/m) | (dBN/m) (dB)
1 007.20 51.42 Peak H -8.60 - 42.82 74.00 31.18
1 094.10 51.47 Peak H -8.11 - 43.36 74.00 30.64
4 878.00 44.04 Peak H 7.54 - 51.58 74.00 22.42
4 878.00 44.04 Average H 7.54 -30.70 20.88 54.00 33.12
1010.10 52.30 Peak \% -8.58 - 43.72 74.00 30.28
1319.80 51.41 Peak \% -6.74 - 44.67 74.00 29.33
4 878.00 46.48 Peak \% 7.54 - 54.02 74.00 19.98
4 678.00 46.48 Average \% 6.03 -30.70 21.81 54.00 32.19
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

- RBW 1 MHz

SWT 2 ms & VBW 3 MHz

Mode Auto Sweep

- RBW 1 MHz
SWT 2 ms & VBW 3 MHz

Mode Auto Sweep

Raf Lavel 107,00 dBuv
Art 10 d8
[@ 17k Max

Raf Lavel 107,00 dBuv
Art 10 d8
[@ 17k Max

ETTE] 51.42 dBpv] ™z[1] 5141 dBpv]
100 dauv 1.00720 GHz| 100 dauv 1.31980 GHz|
M2[1] 51.47 dibpv| Mi[1] 52,00 ddpV|
90 dauv 1.09410 GHz, 90 dauv 1.01010 GHz,
B0 oBu! B0 oBu!
70 day 70 diy
60 o8y 60 o8y
by 1 s .
T ——— Lamats’) "V \ »
e SRR E STV B GRRY IPTORL I TR o e Ve P R ST St RS (TRRTRSY Y IR . A S IR
40 By 40 cay
30 By 30 By
20 oy 20 oy
10 oy 10 by
Btart 1.0 GHz 691 pts Stop 3.0 GHz Btart 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Typo | Raf | Tre | X-valug | v-value | Function | Function Result | Typo | Raf | Tre | X-valug | v-value | Function | Function Result |
M1 1 1.0072 GHz £1.42 dBuY M1 1 1.0101 GHz 52,30 dBuY
Mz 1 1.0941 GHz £1.47 dBpv Mz 1 1,.3198 GHz £1.41 dBpv

i | ! X

W W

Heasuring...

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

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

Raf Lavel 107,00 deuv -
Art 10 d8
@ 1Pk Max

e G

- I
Raf Lavel 107,00 deuv & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

L

RBW 1 MHz
SWY 60 ms @ VBW 3 MHz Mot Auto Sweep
Mi[1] 44,04 dipv| Mi[1] 4648 dipv|
100 dBy 1.8780 GHz 100 dBy 1.8780 GHz
90 day 00 day
B0 iy B0 iy
70 day 70
60 cBy 60 cBy!
50 ca T 50 ca "
par P o, i AP A L. PP s " - . -
:d—-fﬂwr-’..,«» T e o i Y LT T LR Tt e T ";-—‘w'-\...w T il el b s i P PN VO BN sttt e W iy
T oy
30 any 20 dag
20 day 20 day
10 any 10 dnys
Start 3.0 GHz 691 E ﬁoE 18.0 GHz Start 3.0 GHz 691 E ﬁoE 18.0 GHz
Marker Marker
Type | Ret | Tre | Kevalus | Yevalue | Function | Function Result | Type | Ret | Tre | Kevalus | Yevalue | Function | Function Result |
M1 1 4,878 GHz 44.04 dBpv M1 1 4,878 GHz 46,48 dBpv

e | ! T

e T

Note.

1. 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) (dBV) (H/V) (dB) (dB) (dBN/m) (dBN/m) (dB)

1 007.20 52.46 Peak H -8.60 - 43.86 74.00 30.14
1311.10 51.09 Peak H -6.80 - 44.29 74.00 29.71
4 965.00 47.31 Peak H 8.18 - 55.49 74.00 18.51
4 965.00 47.31 Average H 8.18 -30.70 24.79 54.00 29.21
1 068.00 52.23 Peak \Y -8.26 - 43.97 74.00 30.03
1325.60 50.65 Peak v -6.70 - 43.95 74.00 30.05
4 965.00 45.08 Peak v 8.18 - 53.26 74.00 20.74
4 965.00 45.08 Average \Y 8.18 -30.70 22.56 54.00 31.44

- Band edge

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBuV) H/V) (dB) (dB) (dBzV/m) (dBzV/m) (dB)

2 485.99 46.98 Peak H 0.08 - 47.06 74.00 26.94
2 484.55 45.78 Peak \% 0.08 - 45.86 74.00 28.14
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

I I I =

a G| Spectrum 4 (@ I ;“—? a G| Spectrum 4 () I ;“-_‘5‘
Raf Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
fe At 10d8 SWT 1ms & VAW IMH:  Mode Auto Sweep f ALt 10d8 SWT 1ms & VEBW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
waf] 46,98 dipv] waf] 45,78 dBpv]
100 g8y 2 4059000 GHz| 100 gy 24045530 GHZ|
i M1l 45.06 dBpv] mf1] 45,04 dBpv]
90 Y":‘ = 2.ABS000 GHz] 90 ge(f 2.AB5000 GHz]
/ \ Fi )
i cius 69 i
‘l; \ .'l LY
dia A dia 1
70 gy 7o a T
60 oy + 60 By "
\ \
\ |
S0 a8y T 5 50 a8y g 8
T O PR AR FSIROPRRIT TN USRI RN PP Y SPRPTIETAr ¥ P VPR T IR SO P LY A T ey ST WON DIEPPIAE SRR | [T AT R G| T Vo
40 day 40 day
30 day 30 day
20 day 20 day
F2 F2
10 8y 1 ! 10 d8ys 1 !
Starl 7,478 GHz 691 pis Stop 7.51 GHz | Starl 7,478 GHz 691 pis Stop 7.51 GHz |
[Frarker [Frarker
Type | Ret | Tre | X-vahun | v-value | Function | Function Besult | Type | Ret | Tre | X-vahun | v-walue | Function | Function Besult |
My 1 2,4835 GHz 45,06 dByv My 1 2,4835 GHz 45,04 dByV
Mz 1 2.5 GHz 45,13 dByy Mz 1 2.5 GHz 44,64 dByy
M3 1 2 4BE588 GHz 46,58 dBpv M3 1 2 484553 GHz 45,78 dBpv

L 3 | Measuring... m P

L 3 | Measuring... m P

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

af Lavel 107.00 dBuv - RBW 1 MHz

af Lavel 107.00 dBuv - RBW 1 MHz

o o I
R
Art
1Pk Max

e SO [+
R
Art
1Pk Max

10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep 0c8 SWT 2ms & VBW 3 MHr  Mode Aulo Swesn
™z[1] ETTH] 52.23 dBpv]
100 dauv 100 dauv 1.06800 GHz|
M1l mef1] 5065 dByY|
90 dayy 90 dayy 1.2560 GHe|
B0 oBu! B0 oBu!
70 diy 70 diy
60 o8y 60 o8y
B .
N : e o o
B B e ¥, VN e P s TSPy Y I B Bant™ ettt ™ S TSIV WU SRRt S R S
40 giy! - 40 giy!
30 By 30 By
20 oy 20 oy
10 oy 10 by
Btart 1.0 GHz 691 pts Stop 3.0 GHz Btart 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
| _Type | Ref | Tre | X-valug | v-value | Function | Function Result | | _Type | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 1.0072 GHz 52,46 dBuY M1 1 1.068 GHz £2.23 dBuY
Mz 1 1.3111 GHz £1.09 dBpv Mz 1 1,.3256 GHz £0.65 dBpv
¢ T T | ! T T

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

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

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

- I
Ref Lavel 107,00 dBuy & RBW 1 MHz
At 0c8 SWT 60ms & VBW 3 MH: Mode Auto Swesp
[@ 17k Max

«—.-\.o---n-...-x.\L_, S T S e T s TN, SRy M,,W‘r.,-..""\w rinis_

M) 47.01 dipv| M) 4508 dipv|
100 dBy 1.9650 GHz 100 d8ys 1.9650 GHz
90 gy a0 gy
B iy B0 oy
70 day 70 day
60 cBy 60 cBy!
50 ci

S Moty it e " ; L A
A Rt A gt iy, e e by g N ]

30 day 30 day
20 day 20 day
10 gy 10 gy
Start 9.0 GHz 691 pts Stop 16.0 GHz Start 9.0 GHz 691 pts Stop 16.0 GHz
Marker Marker
Type | Ret | Tre | Kevalus | ¥-vale | Function | Function Result | Type | Ret | Tre | Kevalus | Y-value | Function | Function Result |
M1 1 4965 GHz 47,31 dBpv M1 1 4965 GHz 45,08 dBv

Note.

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

(Hz) — Worst case

Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal Vertical
Spectrum3 (X ﬁ: i = Spectrum 3 (&) ﬁ: i =
Raf Lavel 97.00 dapv = RBW 1 MHz Ref Lavel 97.00 dapv - RBW 1 MHz
Att OdE SWT 48ms & VBW I MH:  Mode Auto Sweep Att Odi  SWT 48 ms & VEW 3 MH:  Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
90 aBy | 90 aBy |
80 1 80 1
70 day 70 dBy
60 o8y 60 oBy
S0 ooy S0 ooy
e e e e e R e T e L
- = ol T v ! - i ‘:_”“ e ’ N e ¥ i Ll by Ay L"»--
30 aBuv- - — 30 aBuv- - - —
20 oy 20 oy
10 diy! 10 diy!
;Iﬂ; 18.0 GHz : 691 pts m 0.0 GHz ;Iﬂ; 18.0 GHz 691 pts m 0.0 GHz
Markor Markor
¢ i R | )i oy |
Note.

1. No spurious emission were detected above 18 (lfz.
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3.7. Conducted band edge and out of band emissions

Test procedure

ANSI C63.10-2013 - Section 7.8.4 and 7.8.8

Test setup

EUT

Attenuator

Test setting

Spectrum analyzer

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 ki
.VBW = 300 kI
. Detector = Peak
. Number of sweep

O 0 DN K~ W IN

. The trace was allo

Limit

points = 2 X Span/RBW

. Trace mode = max hold
. Sweep time = auto couple

wed to stabilize

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 Kz 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

-
Spectrum ll? Spectrum 2 () ll?
Rof Lovel 10.53 dém  Offset 10.83 di & RBW 100 kHz Rof Lovel 10.53 dBm  Offset 10.83 d8 = RBW 100 kHz
Att 20dE  BWT 24855 & VBW 300 kH:  Mode 4uto FFT Att 20di  BWT 250 ms & VBW 300 kHz  Mode Auto Sweep
[@1FF view @17k View
™3] 57,16 dim mz(1] ~51.73 dom|
2950070 G| 16,3093 GHe|
0 da ™[] 1.04 diym| 0 dér TR 0.9 dim|
2402190 Q] 23970 GHe|
-10 dil ~10 a8
=D 189 i " ?
a0 I
- TR
40 dn "Fl
. T 20 1
SO Y S, 08 IR \ ] o PR R T g e
s g TP P . " . gt AN FRRRPATRS FERPNCTWN N
-70 d
-70 d
50 dir
20 a8
Starl 2.3 GHz 691 pls Stop 2,905 GHz
Marker MHz 691 pts Stop 250 GHz
_Type | ket | Tre | X-valug | ¥-valus | Function | Function Result | Marker |
M1 1] 2.40219 GHZ | 1.04 dBm Type | Ref | Tre | *-valug | ¥-value | Function | Function Result |
M2 1 2.4 GHz =41.90 dim M1 1 2,397 GHz 0.38 dim !
M3 1 2.35007 GHz -57.16 dim mz 1 16,3093 GHz -51.73 dém |
¢ i i | ! i !
Spectrum 2 [£3) ll-;"
Rof Lovel 10.53 dBm  Offset 10.83 d8 = RBW 100 kHz
Att 20 di  BWT 250 ms & VBW 300 kHz  Mode Auto Sweep
@ 1Pk View
mz[1] ~51.50 dam|
15.5504 GHz|
0 dér UTEY] 0.92 dim|
2.4300 GHe|
~10 o8
20.Mhm—i,; 20920 d8m
-30
-40
Blank P
=0 d8 T
A Ay b,
B L o e el LA LS R RN TN o WP
pict] it
-70 d
20 a8
Btart 90.0 MHz 691 pts Stop 250 GHz
Marker |
Typo | Ref | Tre | ¥ovalue | Function | Function Result |
ML 1 -0.92 dim |
mz 1 -51.59 dim |
¢ T e !
N
Spectrum ll? Spectrum 2 () ll?
Rof Lovel 10.53 dém  Offset 10.83 d8 & RBW 100 kHz Rof Lovel 10.53 dBm  Offset 10.83 d8 = RBW 100 kHz
Att 20ds HWT 75.9 ys & VBW 300 kHz  Mode auto FFT Att 20di  BWT 250 ms & VBW 300 kHz  Mode Auto Sweep
[@1FF view @17k View
ma[] 59,17 dom| mz[1] 52,67 dBm|
2.5015480 GHz2| 16.30816 GHz|
0 diam: maf1] 4.93 dim| 0 dis 11l 5,63 dim|
H 2. ATIBZI0 GHe] 24690 GHe|
-10 ..-'"T | -10 a8
ik
20 ot -20 8
1 4
g o1 25
30 f. 1 e
1
d Bt
o=t 0
46 0
,Ul'u.-" ; e A »-‘“;lxm LN SR PR LG
460 a8 o = Vi — = e P, il ATl S s e i - -
-70 d
-70 di
50 dir
20 a8
Start 2.478 GHz 691 pts Stop 2.51 GHz
Marker CF 12,515 GHz 691 pts Span 24.97 GHz
ALl L SI1pts Span
_Type | ket | Tre | X-valug | ¥-valus | Function | Function Result | Marker |
M1 1] 2.47%829 GHz | -4.93 dim Type | Ref | Tre | H-valug 1 Y-walug | Function | Function Result |
mz| 1 2.4835 GHz -61.51 dim ML 1 2,483 GHz -5.63 dbm |
M3 1 2.501548 GHz2 -59.17 dim mz 1 16,3818 GHz ~52.67 dim |
¢ i i | ! i o !
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-
Spectrum 1'-;" Spectrum 2 () 1'-‘;"
Rof Lovel 10.53 dém  Offset 10.83 di & RBW 100 kHz Rof Lovel 10.53 dBm  Offset 10.83 d8 = RBW 100 kHz
Att 20dE  BWT 24855 & VBW 300 kH:  Mode 4uto FFT Att 20di  BWT 250 ms & VBW 300 kHz  Mode Auto Sweep
[@1FF view @17k View
™3] 57.01 dam| mz(1] 52,00 dam|
2.344900 Gidz] | 10,0077 GHz|
Ll M1l 244 dipm| 0 dim—=t 1] 628 dim|
2402190 G| 2.3970 GHe|
-10 dil I ~10 a8
<20 dibl 1 a8
S ST 22 440 g8 I i
-30 B i‘ pr o
40 I| 1
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-70 di
50 dir
80 b
Starl 2.3 GHz 691 pls Stop 2,905 GHz
Marker Htart MHz 691 pts Stop 25,0 GHz
Type | Ref | Tre | *-valug | ¥-vale | Function | Function Result | Marker |
ML [T 2.40219 GHz | -2.44 dim Type | Ref | Tre | *-valug | ¥-value | Function | Function Result |
M2 1 2.4 GHz =54.00 dém M1 1 2,397 GHz =6.28 dim !
M3 1 2.3449 GHz -57.01 dém mz 1 18.0077 GHz -52.88 dim |
X s e X , ]
k JL | Heasuring... 4L JU | Heasuring... ]
Spectrum 2 [£3) 1'-‘5’
Rof Lovel 10.53 dBm  Offset 10.83 d8 = RBW 100 kHz
Att 20 di  BWT 250 m: & VBW 300 kHz  Mode Auto Sweep
@ 1Pk View
mz[1] ~51.07 dim|
16.3816 GHz|
e 18] 6,07 divm|
2.4300 GHe|
~10 o8
2048
6870 dé
-30 dém
-40
Blank --
et T, .
o Bt VT PR IR PRI SRR L e e e
-70 d
80 b
Btart 90.0 MHz 691 pts Stop 25,0 GHz
Marker |
Type | Ref | Trc| ¥-value | Function | Function Result |
ML 1 6.87 dim |
mz 1 -51.97 dém |
T s e
L JL J Heasuring... ’é
N
Spectrum 1'-;" Spectrum 2 () 1'-‘;"
Rof Lovel 10.53 dém  Offset 10.83 d8 & RBW 100 kHz Rof Lovel 10.53 dBm  Offset 10.83 d8 = RBW 100 kHz
Att 20ds HWT 75.9 ys & VBW 300 kHz  Mode auto FFT Att 20di  BWT 250 ms & VBW 300 kHz  Mode Auto Sweep
[®7F% view @ 1Pk View
ma[] 58.52 dom| mz[1] ~51.54 dim|
2.5007710 GHz2| 15.6950 GHz|
0 dsis ™[] 4.76 divm| 0 dBe UTEN] 7.87 divm|
T 2. ATIBZI0 GHe] 24690 GHe|
10 T,J 5 -10 ¢8
2048
i by o7
-40
a0 I
7 dr -50 g8 oYY
s 'i L4 A i o Sl T TSR PTRRERRE L TS
40 3, Ly e o = . v e rasthudastifinass L R i
-70 d
-70 d
50 dir
80 b
Start 2.478 GHz 691 pts Stop 2.51 GHz
Marker CF 12 515 GHz 691 pts Span 24,97 GHz
Type | Ref | Tre | *-valug Y-value | Function | Function Result | Marker |
ML [T 2.47%629 GHz | 4,76 dbm Type | Ref | Tre | *-valug | ¥-value | Function | Function Result |
mz| 1 2.4835 GHz -60.94 dbm ML 1 2,488 GHz -7.87 dbm
M3 1 2.503771 GHz -58.52 dam mz 1 15,695 GHz ~51.54 dim |
Y ; T X , ]
k JL | Heasuring... 4L JU | Heasuring... ]
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Hopping mode_ BDR(1Mbps)

-
Spectrum % Spectrum 2 (%) %
Rof Lovel 10.53 dBm  Offset 10.83 di = RBW 100 kHD Rof Lovel 10.53 dBm  Offset 10.83 d8 =« RBW 100 kHD

Att 20dE  BWT 246.5 pys @ VBW 300 kHz  Mode Auto FFT Att 20dE  BWT 75.9 s & VBW 300 kHz  Mode Auto FFT
I.\Dk View @ 1Pk View
TR TR 57,08 abm|
24069970 GHz]
od 11l ! 11l 1.95 dim|
| 24761720 GHz|
-10 di ].—
PO n—4] -19.440 dBn |
-30 di
it I
L
-50 cam
- Il
& . bl aribs athe andasa - " L \
e e - it NN b f 40 Lo R g dthet
-70 dB -70 dB
50 i 50 i
Start 2.31 GHz 691 Ei MUE Z.42 GHz Start 2.476 GHz 691 Ei MUE 2.51 GHz
Marker Marker
Type | Ret | Tre | X-vabun | v-value | Function | Function Besult | Type | Ret | Tre | X-vabhun | v-value | Function | Function Besult |
[z} 1 2.40798 Gz 0.56 dbm | [z} 1 2.476172 GHz -1.95 dim
Mz 1 2.4 Gz -48.42 dBm Mz 1 2,4835 GHz -60.92 dim
M3 1 2.3572 GHz -55.31 dim M3 1 2 4B65ST GHz -57.88 dim
[ i T R | X )

Hopping mode_ EDR(3Mbps)

=
Spectrum |'w Spectrum 2 () i“—?
Rof Lovel 1053 dBm  Offset 1085 di = RBW 100 kHz Rof Lovel 10,53 dém  Offset 1083 di = RBW 100 kHz
Att 20dE  BWT 246.5 pys @ VBW 300 kHz  Mode Auto FFT Att 20dE  BWT 75.9 s & VBW 300 kHz  Mode Auto FFT
I.\Dk View @ 1Pk View
waf] 56,97 dim| waf] ¥
pp  2.395410 GHz| 24B51770 GHz|
od 1] a5 dim| od t 1] 505 dBm|
l}!”’i’ﬂfﬂ!\ﬂmﬂw Kbk ] 2 4B00100 GHe|
-10 ci n . UL
[ .
ey 20 B i
20 deat— S @ 1 20 1
I 23 1 B
30 c -30 d8 .
40 diy F 40 diy II
50 Gam — -Ir 50 cam "—".
» e A - " Wle 1 .
7 v = v o T ey g 40 Loy e - E-
-70 dB -70 dB
50 i 50 i
Start 2,01 GHz 691 pis Slop 7,42 GHz Start 2,470 GHz 691 pis Slop 2.51 GHz
Marker Marker
Type | Ret | Tre | X-valug | v-value | Function | Function Besult | Type | Ret | Tre | X-valug | v-value | Function | Function Besult |
[z} 1 2.40209 GHz -2.35 dbm | M| 1 248001 GHz -5.05 dbm
Mz 1 2.4 GHz -51.62 dim Mz 1 2,4835 GHz -60.23 dim
M3 1 2.39541 GHz -56.97 dim M3 1 2 485177 GHz -69.24 dim
r i T R | X )
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3.8. AC conducted emissions
Test setup

EUT AC/DC Adapter LISN

Test Receiver

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 kiz to 30 M, 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 (dBgV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note:

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this
section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results
Hot Line
Final_Result
Frequency | QuasiPeak = CAverage | Limit | Margin | Meas. | Bandwidth @ Line | Corr.
00T (MHz) (dBpv) (dBpv) | (dBpV) | (dB) | Time (kHz) (dB)
L (ms)

o 0.665000 41.51 —| 5600 14.49  1000.0 | 9.000 L1 196
0.665000 ~46.00|  17.00] 1000.0] 9.000| L1 19.6

T PRE R 0.685000 56.00| 10.71 10000 9.000 L1 196

Z et P L PR S 0685000 46.00  11.37 | 1000.0 9.000 L1 196
I 1,995000 46,00 10,57 | 10000 9,000 L1 19.7
3wl L 4 ® : : % X 13.45 | 1000.0 | 9.000 L1 19.7 |
g 1 s W * 2.985000. | 1000.0] 9.000(L1 | 197
| 2.985000 1000.0 | 9.000 L1 19.7 |

L | 3.985000 1 1000.0 9.000 L1 19.7
1000.0 | 9.000 L1 19.7

ot Y 19,8
19.8

150k 300 400500 800 M M IM AMESME B 1OM 200 30M 19.8
Frequency in Hz 19.8

19.8

19.8

Neutral Line
w00 Final_Result
r Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr.
Bot (MHz) (dBpv) (dBuV) | (dBuV) | (dB) ':"f_llgl (kHz) (dB)
m:

N 0.545000 10000]  9.000[N | 196
Z BT | 0.545000 1000.0 | 9.000(N | 196
2 F [ 1.030000 1000.0 9.000[ N 19.7
T w0t '.Q 1.090000 1000.0 | 9.000 | N 19.7
i 1 'S 1000.0 9.000 [N 19.8
T L ad 10000 | 9,000 | N 19.8

) ® 1000.0 | 9.000 | N 19.8

T | 1000 9.000(N | 198

ot 1000.0 | 9.000 N | 198
+ it ——+ + b ———+ + | 1000.0 | 9.000(N | 19.8]

150k 300 400 500 800 1M ™ M O AMSME B 10M 200 20M 1000.0 | 9,000 N | _19.8
Fidainayintz 1000.0 | 9.000 (N | 198
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?rllitl:;igf " |Calibration due.
Spectrum Analyzer R&S FSV30 100736 1 year 2020.01.09
Spectrum Analyzer R&S FSV40 101002 1 year 2019.06.29
83s6igfa1sglisei$pt HP 836308 3844A00786 1 year 2020.01.15
DC Power Supply Agilent 6632B US36351824 1 year 2020.01.15

Power Meter Anritsu ML2495A 1438001 1 year 2020.01.15
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2020.01.15

Attenuator HP 8491A 35496 1 year 2020.03.11

Loop Antenna Schwarzbeck FMZB1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK | VULB 9163 715 2 years 2020.09.20
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK | BBHA9170 | D12 2 years 2021.02.19
High Pass Filter Ins\ny;ig?(g}}ibh WHlJOST"’TOOO' I 1 year 2019.06.29

Preamplifier R&S SCU01 100603 1 year 2019.11.26

Preamplifier AGILENT 8449B 3008A01742 1 year 2020.01.08
EMI Test Receiver R&S ESU26 100551 1 year 2020.04.09

Attenuator HP 8491A 32173 1 year 2020.03.11

lflli\/gEEE/SETR R&S ESR3 101781 1 year 2020.04.22

LISN R&S ENV216 101787 1 year 2020.01.04
PULSE LIMITER R&S ESH3-72 101915 1 year 2019.11.26
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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