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1. General information

Applicant: HWASUNG SYSTEM CO., LTD

Applicant address: B-604, 383, Simin-daero, Dongan-gu, Anyang-si, South Korea

Test site: KES Co., Ltd.

Test site address: C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC rule part(s): 15.247

FCC ID: 2ALRM-HP-500

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

1.1 EUT description
Equipment under test ~ Thermal Mobile Printer

Frequency range BT : 2402 Mz ~ 2480 M (BDR/EDR)
WIFI : 2412 Mz ~ 2462 Miz (11b/g/n_HT20)

Model HP-500

Derivative model HP-510, HP-520

Modulation technique BT : FHSS, GFSK
WIFI : DSSS, OFDM
Number of channels BT : 79ch (BDR/EDR)
WIFI : 11ch (11b/g/n_HT20)
Antenna specification BT Antenna type : Chip antenna, Peak gain : 2.4 dBi
WIFI Antenna type : PCB antenna, Peak gain : 4.15 dBi
Power source DC 7.4V (Rechargeable 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.

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.
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Example of a 79 hopping sequence in data mode:

02, 05, 31, 24, 20, 10, 43, 36, 30, 23, 40, 06, 21, 50, 44, 09, 71, 78, 01, 13, 73, 07, 70, 72, 35, 62, 42, 11, 41,
08, 16, 29, 60, 15, 34, 61, 58, 04, 67, 12, 22, 53, 57, 18, 27, 76, 39, 32, 17, 77, 52, 33, 56, 46, 37, 47, 64, 49,
45, 38, 69, 14, 51, 26, 79, 19, 28, 65, 75, 54, 48, 03, 25, 66, 05, 16, 68, 74, 59, 63, 55

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 HWASUNG SYSTEM CO., LTD Thermal Mobile Printer FCC ID: 2ALRM-HP-500 was

tested per the guidance of ANSI C63.10-2013 and DA 00-705. ANSI C63.10-2013 was used to reference the
appropriate EUT setup for radiated spurious emissions testing and AC line conducted testing.

1.3. Device modifications
N/A

1.4. Information about derivative model
The derivative model different from the basic model in software. The circuit diagram and hardware are
fundamentally same. It is for model management purpose.

1.5. Frequency/channel operations

Ch. Frequency (M) Rate(Mbps)
00 2402 1,23
39 2441 1,23
78 2480 1,23

1.6. Accessory information
Applicant Equipment Manufacturer Model Power source
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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 setup

EUT

Test procedure
DA 00-705

Test setting

Attenuator

Spectrum analyzer

1. Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
2. RBW > 1% of the 20 dB bandwidth

3. VBW > RBW
4. Sweep = auto

5. Detector function = peak
6. Sweep = auto couple
7. Trace mode = max hold

Limit
Not applicable
Frequency(Mk) Channel no. Data rate(Mbps) Measured bandwidth(Miz)

2 402 00 0.808
2441 39 1 0.808
2 480 78 0.812
2 402 00 1.207
2441 39 2 1.211
2480 78 1.211
2 402 00 1.203
2441 39 3 1.203
2480 78 1.198
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3.2. Output power
Test setup

EUT Attenuator Spectrum analyzer

Test procedure
DA 00-705

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 V.

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.
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Frequency(Mi) Channel no. Data rate(Mbps) Meas?gg?nf ower Peak P(g]\glv,vni; Limit
2 402 00 0.02 20.97
2441 39 1 -0.28 20.97
2 480 78 -1.38 20.97
2 402 00 1.10 20.97
2441 39 2 0.27 20.97
2480 78 -1.02 20.97
2 402 00 1.36 20.97
2441 39 3 0.54 20.97
2480 78 -0.75 20.97

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-P-5101-14 Rev. 3 KES

A4



s

KES Co,, Ltd.

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

Test report No.:

KES-RF-17-0078
Page (12) of (50)

BDR(1Mbps)

[Spectrum 2

[n;-—;

Rof Lavel 10,74 dam Offset 10.74 48 & RBW 2 MH:
b Att 10ds BWT

EDR(2Mbps)

[Spectrum 2

[n;-—;

Rof Lavel 10,74 dam Offset 10.74 d8 & RBW 2 MMz

Rof Lavel 10,74 dam Offset 10.74 48 & RBW 2 MH:

b Att 10ds BWT

1ms @ VBW £ MH:  Mode aulo Swesp = At 10de  BWT 1ms @ VBW £ MH:  Mode dulo Sweep
@ 1R View @ 1R View
mifa] 0.0 desm| mia] .10 dem|
% _ " _ 24018410 GHz| % “_ 24018550 GHz|
-10 dien = 40 dim- J_‘,fs'. e e
- I .
20 di — - 20 di > =
-~ . P .
30 dim———= —e 30 dim—{—r- ————
E ~ § -
o e i -y
Fiidee =40 digr
=
=50 d 50 de
-60 o -60 o
70 di 70 di
80 df 80 df
CF 2,402 GHz 651 pts EE!H 10.0 MHz CF 2,402 GHz BY1 pts EE!H 10.0 MHz
Markor | Markor |
Typoe | Rot | Trc | Stimulus | wesponse | Function | Fumction Rosult | Typoe | Rot | Trc | Stimulus | | Function | Fumction Rosult |
H1 1 2.401841 GHz 0,02 gom | H1 1 2.401055 GHz 1,10 com |
i G T T R it R R
L.201 141812 L.201 1239
i o i o
Spectrum 2 v Spectrum 2 o

Rof Lavel 10,74 dam Offset 10.74 d8 & RBW 2 MMz

Rof Lavel 10,74 dam Offset 10.74 48 & RBW 2 MH:

1ms @ VBW £ MH:  Mode aulo Swesp = At 10de  BWT 1ms @ VBW £ MH:  Mode dulo Sweep
@ 1R View @ 1R View
mifa] -0.28H dem| mifa] 0,27 dim|
M1 2. 44908410 GHz| Mt 2. 4408550 GHz|
a — = = a - = —
] P e [T
-~ - el e
T 1= . - - = o -
10 die — = 10 die = =
o - -
20 d # 20dl =
d o v 4 g
-30 diim- - — -30 diim- T
P == v e
:!Ll-““ — . 40 di -
s’
=50 d =50 dt
60 di 60 di
70 di 70 di
80 df 80 df
CF 2,441 GHz 651 pts EE!H 10.0 MHz CF 2,441 GHz BY1 pts EE!H 10.0 MHz
Markor | Markor |
Typoe | Rot | Trc | Stimulus | | Function | Fumction Rosult | Typoe | Rot | Trc | Stimulus | Response | Function | Fumction Rosult |
H1 1 2.440841 GHz -0.28 com | H1 1 2440855 GHz 0.27 com |
i G T T R it T Feowrne WA o
L.201 EEES L L.201 10y
i o i o
Spectrum 2 v Spectrum 2 v

Rof Lavel 10,74 dam Offset 10.74 d8 & RBW 2 MMz

Li2o1Y  dniEnds

g

Li2O017 400

f At 10de BWT 1 s @ VBW S MH:  Mode dulo Sweep f att 10 dB  SWT 1ms @ VBW 5 MH:  Mode aulo Sweasp
@ 1R View @ 1R View
mifa] -1.34 dem| mifa] -1.0% dim|
™ 2 ATIRTO0 GHz| 2.4 TREIDY GHz|
a — — a pm—— e
o e, — e
-10 din o g 10 den- = =
P | ~— P | —
~ -~ "
20 d 5 20 d =
-~ [ g b
-a0 dam - e ~30 dilm- - e
/ \\x - s s
~40 dien —— 40 diem- o |
o e
=50 d 50 de
60 di 60 di
70 di 70 di
80 df 80 df
CF 2,48 GHz 651 pts EE!H 10.0 MHz CF 2,48 GHz BY1 pts EE!H 10.0 MHz
Markor | Markor |
Typoe | Rot | Trc | Stimulus | | Function | Fumction Rosult | Typoe | Rot | Trc | Stimulus | Response | Function | Fumction Rosult |
N1 1 247997 GHz -1,38 cBm | N1 1 2479699 GHz -1.02 dom |
i R

T I

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-P-5101-14 Rev. 3

KES

A4



KES Co,, Ltd. Test report No.:
C-3701, 40, Simin-daero 365beon-gil, P -
KB Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17-0078
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (13 ) of (50)
www.Kes.co.kr

3 [ 3 [
Spectrum 2 Lq? Spectrum 2 Lq?
Rof Lavel 10,74 dam Offset 10.74 48 & RBW 2 MH: Rof Lavel 10,74 dam Offset 10.74 48 & RBW 2 MH:
f At 10de BWT 1 s @ VBW S MH:  Mode dulo Sweep f att 10 dB  SWT 1ms @ VAW S MH:  Mode dulo Sweep
(@17 View (@17 View
mifa] 1.3 desm| mifa] 0,54 desm|
i ZAUZOD0U GHZ Ll A0 GHz
% ] — = [ = o
,-""'-- e e —
10 dlin—t | ot P 210 dim—t— | — e
- 2 %
20 dl = < 20 dl -
e ~ P .
~30 diim- i 1 g ~30 diim- - e
P S -
~ Bt A B
g 40 dis "
igr ol
o -
nrt” o
-50 db 50 di
40 o 40 o
704 F0d
20 o 20 o
CF 2 402 GHz A1 pts Span 10.0 Mz CF 2,441 GHz A1 pts Span 10.0 Mz
Markor 1 Markor 1
Typa | Rot | Trc | Stimulus | | Function | Function Rosult | Typa | Rot | Trc | Stimulus | | Function | Function Rosult |
Hi 1 2.402 GHz 1,36 cbm | Hi 1 2.441043 GHz 0,54 dbm {
i ! (s ! )i ] (I R
bi | Measuring... o} 1 bi | Measuring... o}
FaduL L2 FETLT Date: 17.JUL.2 1raNs
I [
Spectrum 2 Lq?
Rof Lavel 10,74 dam Offset 10.74 48 & RBW 2 MH:
b att 10ds  BWT 1 @ VBW S MH:  Mode auto Swesp
(@17 View
CTTRY] 075 den
ZATITHG GHZ
a —— RS
-10 diien—t- - —r =
20 di - =}
- e
-30 dBim- - T B
- e
0 di <
o N/A
0 df
F0d
20 o
CF 2,48 GHz A1 pts Span 10.0 Mz
Markor 1
_Type | Ret | Trc | Stinulus | mesponsa | Function | Fumnction Result |
Hi 1 2. 479996 GHz ~0.75 dbm |
i ! (I R
bi | Measuring... o}
LU FESERIT]

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-P-5101-14 Rev. 3 KES Ad



KES Co,, Ltd. Test report No.:
C-3701, 40, Simin-daero 365beon-gil, P -
KE Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17-0078
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (14 ) of (50)
www.kes.co.kr

3.3. Carrier frequency separation
Test setup

EUT Attenuator Spectrum analyzer

Test procedure
DA 00-705

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) > 1% of the span
4. Video (or Average) Bandwidth (VBW) > RBW

5. Sweep = auto
6. Detector function = peak
7. Trace = max hold

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 kiiz 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.

Frequency(Mk) Channel no. Data rate(Mbps) Channel(ﬁ;)paratlon
2441 39 1 0.999
2441 39 3 0.999
Note:

Measurement is made with EUT operating in hopping mode between 79 channels providing a worse case
scenario as compared to AFH mode hopping between 20 channels.
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3.4. Number of hopping frequency

Test setup

EUT

Attenuator

Test procedure
DA 00-705

Test setting

1. The EUT must have its hopping function enabled.

2. Frequency range: 2 400 Ml ~ 2 441.5 M, 2 441.5 M ~ 2 483.5 M
3. Span = the frequency band of operation

4. RBW =300 kiz (> 1% of the span)

5.VBW =1 Mz (= RBW)

6. Sweep = auto

7. Detector function = peak
8. Trace = max hold

Spectrum analyzer

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 Mz bands
shall use at least 15 hopping frequencies.

Note: In case of AFH mode, minimum number of hopping channels is 20.
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3.5. Time of occupancy

Test setup

EUT Attenuator Spectrum analyzer

Test procedure
DA 00-705

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

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

4. RBW =1 Mk

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 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

 Adaptive Frequency Hopping
A period time = 0.4(s) x 20 = 8.0(s)

Time of occupancy on the TX channel in 8.0 sec
= time domain slot length x (hop rate + number of hop per channel) x 8.0
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Operation mode: GFSK , 1/4-DQPSK, 8DPSK

packet type | F1o0UEney | Dwellime T'mecfaicﬁ%%f’ié’ R
DH1 2441 0.514 164.48 400
DH3 2441 1.768 282.88 400
DH5 2441 3.020 322.13 400

2-DH1 2441 0.532 170.24 400
2-DH3 2441 1.783 285.28 400
2-DH5 2441 3.032 323.41 400
3-DH1 2441 0.532 170.24 400
3-DH3 2441 1.779 284.64 400
3-DH5 2441 3.038 324.05 400

Note:

Normal Mode

DH1: Dwell time (ms) x [(1 600 + 2) = 79] x 31.6(s) = 164.48 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 282.88 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 322.13 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 170.24 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 285.28 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 323.41 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 170.24 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 284.64 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 324.05 (ms)
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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 kitz to

30 Mz Emissions.

Turn Table

l

EUT
Coaxial
Power Cable 0.8m ——Cable
}4 3m B T
Ground Plane
Power

EMI Receiver

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

to 1l (llz emissions.

Power Cable

Turn Table

EUT

0.8m

im — 4m

Coaxial

Cable

A

Power

—— 3m ——P

-

Ground Plane

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.

EUT _\ -

Turntable

| oo o s |

i
i
i
i
i
i
i
.‘lw ! Horn
Y

Antenma

- Iower

d antenna

Spectrum

A, analyzer
S \
"‘-d\

r Pre-amp

=

| |
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Test procedure

1

4.
5. And also, each emission was to be maximized by changing the polarization of receiving antenna both

. The EUT is placed on a turntable, which is 0.8 m above ground plane.
2.
3.

The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest
emissions.

Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

horizontal and vertical.

. Repeat above procedures until the measurements for all frequencies are complete.
. Spectrum analyzer settings for f < 1 (Hz:

Span = wide enough to fully capture the emission being measured
RBW =100 kifz

VBW = RBW

Sweep = auto

Detector function = quasi peak

Trace = max hold

. Spectrum analyzer settings for f =1 (lz: Peak

Span = wide enough to fully capture the emission being measured
RBW =1 Mk

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

. Spectrum analyzer settings for f =1 Glz: Average

Span = wide enough to fully capture the emission being measured
RBW =1 iz

VBW = 1/T Hz, where T= pulse width in seconds

Sweep = auto

Detector function = average

Trace = max hold

10. Duty Cycle Correction Factor (79 channel hopping)

a. Time to cycle through all channels = At=t[ms] x 79 channels = 240.002 ms, where t = pulse width
b. 100 ms/ At[ms]=H — Round up to next highest integer, H ‘=1

¢. Worst Case Dwell Time = t[ms] x H* =3.038 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-30.348 dB
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Note:

1

3.

4
5
6
7
8
9

1

1

. The spectrum is measured from 9 kz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1 GHz. Above 1 (Hz, 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.

. 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 (flz were measured at a 3 meter test distance while emissions above 18 (llz 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(dBuV/m) = Level(dBxV) + Correction factors(dB/m) + Cable loss(dB) + or Fy(dB)

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

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

To get a maximum emission level from the EUT, the EUT was moved throughout the XY, XZ and YZ planes.

All channels, modes (e.g. 802.11a, 802.11n (20 Mi/40 Miz BW), 802.11ac (20 Mk/40 M /80 Miz)), and
modulations/data rates were investigated among all UNII bands. Only the radiated emissions of the
configuration that produced the worst case emissions are reported in this section.

0. According to exploratory test no any obvious emission were detected from 9 kiz to 30 M. Although
these tests were performed other than open area test site, adequate comparison measurements were
confirmed against 30 m open are 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.

1. f <30 Miz, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dm / Ds)

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

Where
Fs = Distance factor in dB
Dm = Measurement distance in meters
Ds = Specification distance in meters
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s

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 (Mt) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400 / F(kikz)
0.490 ~ 1.705 30 24000 / F(kikz)

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 Miz, 174 ~ 216 M 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 M)
Mode:

EDR

Transfer rate:

3 Mbps

Distance of measurement:

3 meter

Channel:

00(Worst case)

Frequency

(Miz)

Level
(dB&V)

Ant. Pol.
(H/V)

CF
(dB)

Fd
(dB)

Field strength
(dBV/m)

Limit
(dBuV/m)

Margin
(dB)

No spurious emissions were detected within 20dB of the limit

Spectrum .“.?' Spectrum .‘.‘;"
Raf Lavel 57.00 dep ® ABW (CISPR) 200 bz Raf Lavel 57.00 dep ® ABW (CISPR) 200 bz
o At 08 SWT 13.4m: » VAW 3kHr  Mode auts FET o At 08 SWT 13.4m: » VAW 3kHr  Mode auts FET
[er | CEEE
S0 BN S0 BN
40 oy 40 oy
30 BN 30 BN
20 d- 20 dhu-
10 dBy 10 g6y
0 dEy 0 dy
L T | T M B Ay TN, WU o1 1
ks st TR SLSUR TN WEREVNTNY PSR N RN Ry 1 0 PO I PR T T Y WA e e e T T B e LT SRR [ X [, 7 SR U WP I
10 deun 0 ceu
20 o 20 o
= =
a0 iy a0 iy
Start 9.0 kHz 691 pts Stog 50.0 kHz Start 9.0 kHz 691 pts Btog 50.0 kHz
bid | Heasuring.  LUALAAAND ﬁ i bid | Heasuring.. m
= Spectrum 2 & = = Spectrum 2 & |
RefLevel 67.00 dépv = RBW (CISPR) 9 kHz RefLevel 67.00 dépv ® RDW (CISPR) 8 kHz
Att 0B SWT 2.1ms @ VBW 100 kHz__ Mode Auta FFT Att 0B SWT 2.1ms @ VBW 100 kHz__ Mode Auta FFT
@ 1Pk Max @ 1Pk Max
60 cBy/ 60 dys
S0 GBR- S0 GBR-
46 by 46 by
) - S
by b
10 o 10 o
N, "
: Srusipulrapbidy Las s by fp sttt ot rieltateedn bbby celbgpal b ] s ey L Vs e T L T
B B
-20 dBuN -20 dBuN
-30 dBuv -30 dBuv
Start 150.0 kHz 691 pts Stop 30.0 MHz Start 150.0 kHz 691 pts Stop 30.0 MHz
i Measuring... muﬁ ") 4 Jil Measuring... muﬁ ") ]
J A J i
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Test results (Below 1 000 M) — Worst case
Mode: EDR
Transfer rate: 3 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal Vertical
goLevel (@Buvim) . Level (dBuVim]
70 70l
60 60
58 CISPRCLASSE 50 CISPRCLASS B
40 n 40) !
2 T HES o 4 1wgn0 12
: 5 L I m i
30 30 3 &
M Lll 4 J m X
20 | 1 20 A 1
10 “ ‘ 10 { |
o 50 100 300 500 1000 30 50 100 : 200 500 1000
Frequency (MHz) Frequency (MHz)
Read ~Ant cCoble 'Procep Limit  Dier Read  Ant Cable Preamp Limit Over
Freq Level Lewel Factor Loss Factor Lire Limit Remark Pol/Phase Freq Level Level Factor Loss Factor Line Limit Remark Pol/Phase
Wiz dBuV/a dBWV  dB/m  dB  dB dBuV/a a8 T Wiz v/ d8w dB/m @8 B Bvm @B
. 2 LA A% Al G5 B0 0 o8l haplegingd: | 4 48.16 32.95 18.42 13.87 0.66 ©0.00 49.00 -7.65 vertical
2 38.62 34.85 21.33 12.11 @.61 0.0 40.80 -5.95 horizontal 2 53.13 31.47 17.22 13.56 D.69 0.00 49.80 -8.53 el
; o e : ; : A =¥ i 3 71.83 28.63 18.59 9.20 0.84 @.8¢ 40.00 -11.37 vertical
4 72.08 39.31 20.34 9.13 @84 0.90 4e.88 -9.59 horizontal 4 96.44 38.54 18.65 10.91 ©.98 0.90 40.90 -9.46 Vertical
5 84.7¢ 29.69 20.51 8.29 0.89 9.00 48.88 -18.31 heorizontal 5 108.27 28.66 16.79 10.92 1.84 9.90 40.90 -11.34 NEOESER
6 :10 0838 1ho6 160 &M 0G0 9.4 hardzontsl I3 120.28 31.23 20.22 9.94 1.7 0.89 40.08 -8.77 vertical
7 107.89 29.88 17.81 10.95 1.84 ©.98 40.8 -19.20 horizontal bl Seeet 5
8 TI9:86 32,55 21,51 9.35 1.06 0.00 40.00 -7.45 horizontsl | 4 143.83 30.71 21.50 7.98 1.23 0.00 40.00 -9.29 vertical
4 135.7b Hhda AnA8 G Ly 608 J0R -0l hordzontal - | 5 156.46 30.23 20.51 8.43 1.29 0.00 40.00 -9.77 vertical
1e 143.83 34,80 24.79 7.98 1.23 9.80 42.80 -6.80 horizontal
11 156.46 32.62 22.98 B.43 1.29 0.00 40.00 -7.38 horizontal }? }223§ 3323 i;ii ﬁii H: ggg :g:g 1331 :::ﬁ::
12 168.41 33.47 23.21 8.92 1.34 @.90 4e.88 -6.53 horizontal : A g : i 2 P '
12 322,19 31.28 15.51 13.89 1.88 ©.08 47.89 -15.72 vertical
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Test results (Above 1 000 M)
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
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
1499.30 49.27 Peak H -5.98 - 43.29 74.00 30.71
2243.10 4931 Peak H -0.50 - 48.81 74.00 25.19
2321.30 49.03 Peak H -0.35 - 48.68 74.00 25.32
2483.40 50.06 Peak H -0.05 - 50.01 74.00 23.99
2561.50 47.92 Peak H 0.21 - 48.13 74.00 25.87
1597.70 46.08 Peak \Y -5.01 - 41.07 74.00 32.93
2243.10 47.05 Peak \Y% -0.50 - 46.55 74.00 27.45
2321.30 46.54 Peak \Y -0.35 - 46.19 74.00 27.81
2483.40 48.13 Peak \Y -0.05 - 48.08 74.00 25.92
2564.40 47.25 Peak \Y 0.22 - 47.47 74.00 26.53
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2322.38 49.38 Peak H -0.35 - 49.03 74.00 24.97
2322.23 47.85 Peak \Y -0.35 - 47.50 74.00 26.50
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
P——— e o o ——— e o o =
:j\pl: - 10 GB  SWT 1 ms & VAW 3 Mz Mode Auto Sweep :AADI: — 10 GB  SWT 1 ms & VAW 3 Mz Mode Auto Sweep
: Wal1] : Wz{1]
i maf1] i maf1]
GO oy .'.Z:I-Illllll[l.r!.- S0 ol
" x | | h
B0 by I B0 by W
70 dBu: :' 70 cipy- |
60 diy :I. 60 diys
s ) o ey e oo o s . 27 R | | i, e, s e e sy e oo, %5
10 oBav— - ‘ 10 ow—p .
Start 2.3 GHz M St_nL A0S GHz Start 2.3 GHz M A0S GHz
Marker Marker
‘LHFAJ Ref | |r:l] H-walug ; | Y-;-‘:’G';:iu'a | Function | Function Result I ‘LHFAJ Ref | |r:l] H-walug Y-;:_:T;J:au'a | Function | Function Result I
— : — | Measuring.. =un|| a— ] — - — | Measuring.. ;nuuﬂ ]
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 Gz

=

Spectrum 3 (%) a Spectrum 3 ()
Ref Level 107.00 s5uv - RBW L MHz Ref Level 107.00 s8uv - RBW 1 MHZ
w ALl 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep w ALl 1008 SWT 2 ms & VBW 3 MHI  Mode Auto Sweep
[@1Pk View [@1Pk View
Maf1] 49.03 dopv| M5{1] 47.25 ddpVv|
100 diy 222130 GHz| 100 diy 256440 GHz|
_ Maf1] 4027 digvi N M[1] 4608 diyvi
S0 ShN 14990 GHe| S0 BhN 159770 GHe|
B0 ol - B0 ol -
70 aiuy- 70 aiuy-
3 B 3 B
- 1 M2 M3 He s _— o ik s
N, | ! b Y T I
‘:_-I‘_*“—‘*—"\" docrensrpusfCissid g R ——— N L.L'-' ‘LLJ-.I. T TE P wa—— "‘:"‘I_‘n—‘-‘; ------ orves PRI PSP | mth ks i sl k..;.J)Jw‘-r i S ea—
=0 dibiy 30 diy
20 dbys 20 by
10 oy 10 oy
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Tre | *evalus | vvalue | Function | Funetion Result ] Type | Ref | Tre | Kevalus I vvawe | Function | Funetion Result I
CE| 1 14933 GHz | #0.27 dByv M1 1 1.€977 GHz | 46,08 dBv
mz| 1 31 GHE | 49.31 dapv 2| 1 2.2 2 | 47.05 dapv
M3 1 2.3213 oMz | 49,03 dauv M3 1 2.3213 oMz | 46,54 dayv
Me 1 2.4834 GHz 50.06 dapy Me 1 2.4834 GHz 4B8.13 dapy
MS 1 2.5615 GHe 4792 dapy M5 1 2.5644 GH 47.25 dapy
Jil H p = ) Jil H p = )
1 o LLLLLE] a2 JL 2 LLLLLE] P

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 4 (& L Spectrum 4 (& L
Ref Level 37.00 deuy w RBW L MHz Rt Level 37.00 deuv w RBW L MHz

po ALL 10 dE  SWT 60 ms & VBW 3MHI  Mode Auto Swaep po ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep

[@ 17k view [@ 17k view

S0 oBy S0 oBy

80 ciuv- 80 ciuv-

70 b 70 o8y

©0 dBy ©0 dBy

ety L A - | . o i ey o % gl
Pyt R e O O (e N, IO I CSNN) eabiion stV % [ im0 g O 00 T TR NSO PUECU RN Ut S OPY Y

30 dBys 30 oy

10 By 10 By

0 diy 0 déy

Start 3.0 GHz 691 pts SNDE 18.0 GHz Start 3.0 GHz 691 pts SNDE 18.0 GHz
Marker | Marker |
B B

e T e T

Note.

1. No spurious emission were detected above 3 (fz.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 39
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) (HIV) (dB) (dB) (dB&V/m) (dB@V/m) (dB)
1499.30 50.09 Peak H -5.98 - 4411 74.00 29.89
2280.80 51.50 Peak H -0.42 - 51.08 74.00 22.92
2361.80 50.40 Peak H -0.27 - 50.13 74.00 23.87
2521.00 49.89 Peak H 0.06 - 49.95 74.00 24.05
2602.00 46.77 Peak H 0.36 - 47.13 74.00 26.87
1195.40 51.39 Peak \Y; -7.89 - 43.50 74.00 30.50
1487.70 50.29 Peak \Y; -6.05 - 44.24 74.00 29.76
1785.80 48.11 Peak \Y; -3.21 - 44.90 74.00 29.10
2280.80 49.32 Peak \Y; -0.42 - 48.90 74.00 25.10
2361.80 49.04 Peak \Y; -0.27 - 48.77 74.00 25.23
2521.00 48.63 Peak \Y; 0.06 - 48.69 74.00 25.31
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Horizontal // Peak for 1 G to 3 (i

Vertical // Peak for 1 Gz to 3 (i

Spectrum 3 (3]

=

Spectrum 3 (X @

Ref Level 107.00 gBuv - RBW L MHz Ref Level 10700 dBuv - RBW L MHz
- ALt 1008 SWT 2 ms @ VBW 3MHz  Mode Auto Sweep . ALt 1008 SWT 2 ms @ VBW 3MHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View
M1 36.77 dogv, £ ME[1] 30,63 dbgv,
100 dey 260200 GHz| 100 d8y 252100 GHz|
M) S0.09 ditgv) - Maf1] 51.39 ditgiv|
S0 BB 1.AT9I0 GHz| 0 i/ 119540 GHz
BO oByA- BO cByA-
0GB 70 cbus I
0 dig- !' Sl M2 o e | "
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) £
20 iy
20 iy
20 dby
10 S 1 —1 —
10 oy Start 1.0 GHz 691 pts Stop 3.0 GHe
Start 1.0 GHz 691 pis Stop 3.0 GHz Marker 1
Marknr | | | rype | ket | e X-valug | v-value | Function | Function kesult ||
Typa | Ret | Tre | X-valug I vowalue | Function | Function Resultl | M1 BRET) 1.1954 GHz | 51,39 dByY 1
CE| 1 50,06 dByv Mz 1 1.4877 CH2 50,26 dayv
Mz | 1 51.50 dapv M3| 1 1.7858 GHz | 48,11 dapv
M3 1 I 50,40 dBpY M4 1 2.2608 GHz | 48,32 dayv
M4 1 2.521 GHz 45,05 dBuv MS 1 2.3618 GHz 45,04 dBuY
ME 1 2602 GH2 45,77 dapy ME 1 2.521 GH2 4863 dapy |
bid Heasuring... bid Heasuring... ﬁ )
)il easuring EII'I ) 4 )i easuring.. MU0 ]

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

Vertical // Peak for 3 G to 18

Spectrum 4 (&

Spectrum <4

Ref Level 37.00 diyv - RBW L MHz Ref Level 37.00 diuv w RBW 1 MHZ
po ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep po ALL 10 0B SWT 60 ma & VBW 3 MHZ  Mode Auto Sweep
[@ 1Pk View @17k View
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Note.
1. No spurious emission were detected above 3 (ifz.
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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
(Miz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1499.30 51.97 Peak H -5.98 - 45.99 74.00 28.01
2165.00 46.20 Peak H -0.64 - 45.56 74.00 28.44
2321.30 50.58 Peak H -0.35 - 50.23 74.00 23.77
2399.40 49.62 Peak H -0.20 - 49.42 74.00 24.58
2561.50 49.96 Peak H 0.21 - 50.17 74.00 23.83
2639.70 49.19 Peak H 0.49 - 49.68 74.00 24.32
1748.20 47.41 Peak \Y% -3.57 - 43.84 74.00 30.16
1997.10 47.41 Peak \Y% -1.00 - 46.41 74.00 27.59
2321.30 48.58 Peak \Y% -0.35 - 48.23 74.00 25.77
2399.40 47.98 Peak \Y% -0.20 - 47.78 74.00 26.22
2561.50 49.24 Peak \Y% 0.21 - 49.45 74.00 24.55
2639.70 47.56 Peak \Y% 0.49 - 48.05 74.00 25.95
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) (HIV) (dB) (dB) (dB&V/m) (dB@V/m) (dB)
2483.55 57.10 Peak H -0.05 - 57.05 74.00 16.95
2483.55 46.11 Avg H -0.05 -30.35 15.71 54.00 38.29
2483.55 54.48 Peak \Y% -0.05 - 54.43 74.00 19.57
2483.55 45.69 Avg \Y% -0.05 -30.35 15.29 54.00 38.71
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak

Spectrum | SR SpSMSNC (SO [T |[Specrum e s Seee) |
Ref Level 107.00 dBuy - RBW 1 MHx Ref Level 107.00 dBuy - RBW 1 MHx
ALt 10 d8  SWT 1 ms @« VBW 3 MHz  Mode Auto Sweep ALt 10d8 SWT 1ms & VEW 3 MH: Mode Autc Swaep
T [ 1r%: vaw
i i mari] sanes aepvl | I . | malil $3.B2 dBgv|
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Marker || marker |
Type | Rat | Tro H-walus I ¥-walus | Function_ | Furnction Result [ | Type | Rat | Tro H-valus I ¥-walus | Function_ | Function B sult [ |
M1 1 2.4835 GHz 57.74 dByv M1 1 2.4835 GHz 55 27 dBuv
M2 1 2.483845 GHz £7.10 dByy M2 1 2.483845 GHz £4.48 dBuY
[E] 1 2.5 GHz 43,565 dBuv | [E] 1 2.5 GHz 43,82 dBuv

T i T T

Restricted band // Horizontal // Average Restricted band // Vertical // Average
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Marker 1| [marker ]
_Type | Ref | Tre | H-walug 1 ¥-walun | Function__| Function Result | _Type | Ref | Tre | H-walug 1 ¥-walun | Function__| Function Result |
M1 1 2.4835 Gz | 47,60 dBpv 1 m1| 1 2.4835 Gz | 46,05 dBpv 1
m2 1 2.483546 GHz 46.11 dapy m2 1 2.483546 GHz 45.69 dapy
M3 1 2.5 GHz 331 dapv M3 1 2.5 GHz 308 dayv
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Marker || |marker )
_type | Ref | Tre | H-valug | ¥-value | Function | Function Kesult ||| | _rype | vef | vre| *-valug | v-value | Function | Function Result 1]
M| 1] 1.4953 Gz | 51,07 dagv | 1 M| 1] 1.7462 GHz | 4741 dauv | |
Mz 1 2,185 GHz | 46,20 A8y Mz 1 1.6071 GHz | 4741 A8
M3| 1 2.303CHe | 50.58 dapy | M3| ] 2.303CHe | 48.58 dapv
M4 1 2.3994 GHz | 48,62 dayv M4 1 2.3994 GHz | 47,58 dayv
ME 1 2.5515 GHz 45,96 dapy ME 1 2.5515 GHz 45,24 dapy
M 1 26307 GHe 49,19 dapv 1 M 1 26307 GHe 47.56 dapv |
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————— B Spectruma . @ !’% ————— S Spectum a4 !’%
Rl Level 37,00 digh - RBW L MHz Ref Level 97.00 d2yv - RBW L MHZ
e Att 10 6B SWT 60 ms & VBW 3MHz  Mode Auto Sweep oAt 10 6B SWT 60 ms & VBW 3MHz  Mode Auto Sweep
[@17k View [@17k View
&0 by &0 by
B0 BN B0 BN
O oy O A
60 B 60 B
sl T et il Y 2, 2 LT T T s N WO Tt MO s :;JEE::\M#‘?"-":M“ B Yl T e < RPOL PN TN X o i o PN
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20 oy 0 dey
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Marker Marker
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1. No spurious emission were detected above 3 (fiz.
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
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2243.10 45.87 Peak H -0.50 - 45.37 74.00 28.63
2442.80 46.80 Peak H -0.12 - 46.68 74.00 27.32
2483.40 4751 Peak H -0.05 - 47.46 74.00 26.54
2341.50 46.49 Peak \Y% -0.31 - 46.18 74.00 27.82
2463.10 47.60 Peak \Y% -0.08 - 47.52 74.00 26.48
2483.40 46.56 Peak \Y4 -0.05 - 46.51 74.00 27.49
Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2321.92 45,52 Peak H -0.35 - 45.17 74.00 28.83
2343.81 4751 Peak \Y4 -0.31 - 47.20 74.00 26.80
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | @ Spectrum [ 'r$
-f::::‘.w ot ;“‘ b.illultr: -f::::‘.w ot 2 llfuj : |I|I:T|V'
0 ctuv— et -,-.;;‘;1.;1::.'.'|}?T;TZ 0 ctuv— et »5
70 ok _I'I 70 oBy :II
60 dByv- ,'! D /
Sy A i j_-"‘ T M .-J
S5 NS ..U (N S, W— U— — . 7 7 YU PO I R R N S, P
40 diy
30 cBpN— cBpN-
10 dbgA = T 1 T 10 diyh '-_l 1 T
%::::.:I i:H? 691 E‘ éltnE 2405 GHe J %::e:.il OHx 691 E‘ éltnE 2405 GHe J
_"I'.I'%'_J Ref | Inr.l| H-walun 1 v;:\u:l;:ﬁu? | Function__| Function Rosult | _rﬂ?] Ref | Inr.l| H-walun 1 ‘;:';I::nu'.' | Function__| Function Rosult |
M3 . 1 43.58 dayy —— u“m - M3 N 1 43.71 dBpv — “““-'..—;'. -
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical

/l Peak for 1 (@ to 3 Gk

- RBW 1 MMz
0ot  SWT 2ms & VBW 3 MHz

Spectrum 3 (X ﬁa @

Mode_Auto Sweep

Ref Level 107.00 gBuv w RBW 1 MHz
At 11
1Pk View

0ot  SWT 2ms & VBW 3 MHz

Spectrum 3 (X ﬁa @

Mode_Auto Sweep

Ref Level 107.00 gBuv
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10 dy 10 dy
start 1.0 GHz 591 prs Stop 3.0 GHz start 1.0 GHz 591 prs Stop 3.0 GHz
Marker L] [marker |
_Type | Ref | Tre | H-walun 1 ¥-walun | Function__| Function Result | _Type | Ref | Tre | H-walug 1 ¥-walug | Function__| Function Result |
m1| 1 2.2431 Ghz | 45,67 dayv 1 m1| 1 2.3415 Ghz | 46,49 dapv 1
M2 1 2.4428 GHz 46.80 dayy M2 1 2.4631 GHz 47.60 dayy
M3 1 24834 GHz 47.51 dapv M3 1 24834 GHz 4. 58 By
- - - = mr-
= ]

S )

Hea

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

=

Spectrum 4 (& L Spectrum 4 (&
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Note.

1. No spurious emission were detected above 3 (fz.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1493.50 52.66 Peak H -6.01 - 46.65 74.00 27.35
1716.40 48.81 Peak H -3.88 - 44.93 74.00 29.07
2280.80 45.91 Peak H -0.42 - 45.49 74.00 28.51
2361.80 46.19 Peak H -0.27 - 45.92 74.00 28.08
2521.00 47.60 Peak H 0.06 - 47.66 74.00 26.34
2561.50 46.62 Peak H 0.21 - 46.83 74.00 27.17
1554.30 47.22 Peak \Y; -5.44 - 41.78 74.00 32.22
2280.80 45.68 Peak \Y; -0.42 - 45.26 74.00 28.74
2356.00 46.11 Peak \Y; -0.28 - 45.83 74.00 28.17
2521.00 46.58 Peak \Y; 0.06 - 46.64 74.00 27.36
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 Gz

Spectrum 3 (3]

=

Spectrum 3 (3]

=

Ref Level 107.00 5Buv - RBW 1 MHz Rt Level 107.00 584Y » RBW 1 MHZ
. At 1008 SWT 2 ms @ VBW 3MHz  Mode Auto Sweep . Al 1008 SWT 2 ms @ VBW 3MHz  Mode Auto Sweep
[@ 1Pk View [@ 1Pk View
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Marker 1 10:064¢
_Type | Ref | Trc | *-valug | v-volue | Function | Function Result || | fBtact LoGHz 591 s Binp 3.0.Ghie
M| [T 1.4938 GHz | 52,66 g8V | [prarker 1
mz| 1 1.7164 GHz | 4E.B1 d8Y Typar | et | Tre | K-vatun | Yevalue | Funetion | Function Result |
M3| 1 2 45.91 dapv M| | 1 47.22 dapv
M4 1 46,19 dayv Mz 1 45,68 dByv
Ms 1 47,60 dayv M3 1 46,11 dayv
Mo 1 2.5615 GH2 45,62 dByv ] M4 1 46,58 dapv
) Mesrarna WRLALED 00 ) e T 7
ea [ P L [ P

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 4 (& L Spectrum 4 (& L
Ref Level 37.00 deuy » RBW 1 MHZ Rof Lavel 37.00 d2uv w RBW L MHz
e att 100E _ SWT 60 ms @ VBW 3MHz _ Mode Auto Sweep e att 100E _ SWT 60 ms @ VBW 3MHz _ Mode Auto Sweep
[@ 17k view [@ 17k view
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Note.

1. No spurious emission were detected above 3 (fz.
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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) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1490.60 50.67 Peak H -6.03 - 44.64 74.00 29.36
2561.50 47.78 Peak H 0.21 - 47.99 74.00 26.01
2639.70 46.99 Peak H 0.49 - 47.48 74.00 26.52
1600.60 46.50 Peak \Y -4.98 - 41.52 74.00 32.48
1994.20 46.30 Peak \Y -1.03 - 45.27 74.00 28.73
2451.50 53.80 Peak \Y -0.11 - 53.69 74.00 20.31
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2483.64 72.52 Peak H -0.05 - 72.47 74.00 1.53
2483.55 52.13 Avg H -0.05 -30.35 21.73 54.00 32.27
2483.59 71.06 Peak \Y -0.05 - 71.01 74.00 2.99
2483.55 50.94 Avg \Y -0.05 -30.35 20.54 54.00 33.46
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | 'r$ Spectrum | 'r$
L : . : Maf1] : e : . : M2(1] : 71.06 dDpv|
- e e
L"’_ iy S ?'5.‘“" e
70 oBy \"I\ '=: i i:\
60 diV—- ] 53 60 dby—- w9
SO dBp: et T T - = — o
. i O ST ETIETRRR] IO < e sl A o Bl "L WPV VRGN TUPTIPTTIERTY AP 71~ ISR [ IPEREPTIN Y _u
30 By cBpN-
10 dby: 10 dby:
%::::.-wscl-w B 691 pts Stop 2.51 GHz | %::::.-wscl-w B 691 pts Stop 2.51 GHz |
r":_] Ref | Inr.l| H-wall 1 ‘;:':*I'“:nu'.' | Function__| Function Rosult | r":_] Ref | Inr.l| H-walug _ 1 v:u;l::ﬁw | Function__| Function Rosult
M3 - 1 43.15 dayy — a““" = ~ M3 . 1 43,30 dBpy — — = ~
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average
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M1 1 2.4835 GHz 52,95 digv M1 1 24835 GHz 51,33 dapv
M2 i 2,483546 GHz £2.13 oy Mz | 1 2.483546 GH2 50.54 dapy
M3 1 2.5 GHz 32.61 dig ma 1 2.5 GHz 3766 dayY
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Foavurna WL 0
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Vertical // Peak for 1 Gk to 3 Gz
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Spectum 3 (&) o Specum3 (%) =
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_Type | Ref | Tre | H-walun 1 ¥-walun | Function__| Function Result | _Type | Ref | Tre | H-walug 1 ¥-walun | Function__| Function Result |
m1| 1 1.4905 Ghz | 50,67 dBY 1 m1| 1 1.6005 Ghz | 46.50 dBLV |
M2 1 2.5615 GHz 47.78 dayy M2 1 1,9042 GHz 46. 30 dayy
M3 1 2.6357 GHz 46,95 dapY M3 1 2.4515 GHz 53.50 dapv
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Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 4 (& L Spectrum 4 (& L
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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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Test results (18 Gk to 30 GHz) — Worst case
Mode: EDR
Transfer rate: 3 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal Vertical
Spectrum !? Spectrum !?
Ref Level 87.00 dépv - RBW 1 MHz * Ref Level 87.00 dépv - RBW 1 MHz *
£ Odd SWT sams & VBW 3 MHz  Mode Auto Swesp £ Odd SWT sams & VBW 3 MHz  Mode Auto Swesp
@ 1Pk Max @ 1P Max
BOD By BOD By
70 di 70 digs
SO BN SO BN
40 diys 40 diys
B T e = L e = S R s v Sl e P et st vt - Hid, . i/
20 dBy 20 digh,
10 BBy~ 10 BBy~
0 dEp- 0 dEp-
=10 dbuv- =10 dbuv-
CF 24.0 GHz 691 pts Span 12.0 GHz CF 24.0 GHz 691 pts Span 12.0 GHz
- R r P T

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 setup

EUT

Attenuator

Test procedure
DA 00-705

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.

2. RBW =100 ki

3.VBW = 300 ki

4. Detector = Peak

5. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold

8. Sweep time = auto couple

9. The trace was allowed to stabilize

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 kiz 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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Spectrum 2 (¥ I%'-i Spectrum 2 (¥ I
Ref Level 10.74 d2m  Offsel 10.74 0B w RBW 100 krz Ref Level 10.74 d2m  Offsel 10.74 B w RBW 100 kHz
At 10d8  BWT _ 132.7 us @ VBW 300 kdz _ Mode Auto FFT At 10d8  SWI _ 37.0 us @ VBW 300 kdz _ Mode Auto FFT
@ 1Pk View @ 1Pk View
MzZ(1] 6042 diin| mMz{1] #0.37 dibin]
2285830 GH 2| 24035490 GHz|
0de. 1 ¢ 1[1] 111}
10 dilen
G-l T2 20270 d8nr
-30 gim
40 of
-50 de: ]
4 Ir
!
g " M) fﬂ"ﬁ,?h“l 13 . L AT noa Ao
e Ao Atk (s  im Bt et g it g AR R RTRA VY I AP N AP AN N N A AL b,
B0 oe: B0 oe:
Atart 2.3 GHz 601 pts Stop 7,42 GHz Start 2,476 GHz 601 pts Stop 2,51 GHr
Marker Marker
Type | Ref | Tre | stimulus | | Function | Function Result I Type | Ret | Trc | stimulus 1 | Function | Function Result ]
M1 1 2.39 Ghe ~63.04 dBm M1 1 24838 GHz ~46.86 dBm
M2 1 2.38583 GH2 -50.42 dim M2 1 2.483549 GH2 -48.37 dim
bid M P EH ) bid M P EH )
S | Jre P

Spectrum 2 -'-ZII | Spectrum 2 (8 =
Ref Lovel 1074 d2m  Offsat 10,74 dB w RBW 100 briz Ref Lovel 1074 d2m  Offsat 10.74 dB w RBW 100 biiz
At 1008 SWT 1327 us @ VBW 300 kv Mode Auto FFT At 1008 SWT _ 37.9 us @ VBW 300 kv Mode Auto FFT
@ 1Pk View @ 1Pk View
mMz2{1] 5587 didn| mMz2{1] +7.23 dib|
2.206180 GH/| 24035490 GHz|
1111 5100 el
5000 GH 2|

i

1Ed iy H"-"BUM 1l

o £1 0440 dir
|
-10 din { I
=20 U r——( 19 560 d8m |
-30 g T
40 o r’
-850 d: T 'I
Tl
B0 Lo tolniivaly ideyl 0 i
TRTATL ] el i Wy
| pY o A "
B TP NS it s bl sste b — | PRI ) P AR SN U T S CUERTITRT N N ETPETS LR N
&0 dg: &0 dg:
Atart 2.3 GHz 601 pts Stop 7,42 GHz Start 2,476 GHz 601 pts Stop 7,51 GHz
Markor Markor
Type | Ref | Tre | stimulus | | Function | Function Result I Type | Ret | Trc | stimulus 1 | Function | Function Result ]
ML 1 2,39 Gz ~£9.64 dBm ML 1 2 4835 GHz 45,10 dBm
M2 1 2.38618 GHe -£5.83 diim M2 1 2483549 GH2 -47.23 dém
)i N e = )i T meararna . GRIININD W8 =

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-P-5101-14 Rev. 3

KES

A4



KES Co,, Ltd. Test report No.:

C-3701, 40, Simin-daero 365beon-gil, P -
KE Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-17-0078
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (47 ) of (50)
www.kes.co.kr

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 kiz to 30 Miz, 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.

o 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

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
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Appendix A. Measurement equipment
Equipment Manufacturer Model Serial No. Cf_;\llbratlon el DarE e
interval due.
Spectrum Analyzer R&S FSV30 101389 1 year 2018.01.23
Spectrum Analyzer R&S FSV40 101002 1 year 2018.07.04
8360B Series Swept HP 836308 3844A00786 lyear | 2018.01.23
Signal Generator
Attenuator KEYSIGHT 8493C 82506 1 year 2018.01.23
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2019.05.10
T“'Og:t’gﬁﬁgba“d SCHWARZBECK VULB 9163 9168-714 2 years 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2019.02.15
High Pass Filter Wainwright WHJS3000-10TT 1 1 year 2018.07.03
Instrument Gmbh
Low Pass Filter Wainwright WLK1.0/18G-10TT 1 1 year 2018.07.03
Instrument Gmbh
Preamplifier HP 8449B 3008A00538 1 year 2018.01.19
Preamplifier SCHWARZBECK BBV-9718 9718-246 1 year 2017.10.14
EMI Test Receiver R&S ESR3 101781 1 year 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2018.04.19
o ESH3-Z2
Pulse Limiter R&S 0357 8810 54 101914 1 year 2017.12.13
LISN R&S ENV216 101137 1 year 2018.02.03
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook Computer LG Electronics Inc., LGS53 306QCZP560949
Test Board HWASUNG SYSTEM CO., LTD N/A N/A
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