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1. General information

Applicant: MOTREX CO., LTD.

Applicant address: Seoyoung Bldg., 25, Hwangsaeul-ro 258beon-gil,
Bundang-gu, Seognam-si, Gyeonggi-do, 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: BP9-MTXNC10AI3

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

1.1. EUT description
Equipment under test SMART DISPLAY

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

Model MTXNC10AI3

Modulation techniqgue  GFSK, n/4DQPSK, 8DPSK

Number of channels 79 ch(Non-AFH mode), 20 ch(AFH mode)
Antenna specification ~ Antenna type : Chip antenna, Peak gain : 0.00 dBi
Power source DC12V

15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

15.247(9): 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 MOTREX CO., LTD. MTXNC10AI3 FCC ID: BP9-MTXNC10AI3 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 vO05 r02
ANSI C63.10-2013

1.3. Device modifications

N/A

1.4. Frequency/channel operations
Ch. Frequency (M) 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 AIPV30_ 200113 164350 MO03
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1.7. 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).
=153+10=11.53

1.8. Measurement Uncertainty

Test ltem

Uncertainty

Uncertainty for Conduction emission test 2.62 dB
OkHz - 30MHz 454 dB
Uncertainty for Radiation emission test
. L Miz - aB
(include Fundamental emission) 30Wz - 10 4.36
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) 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
15.247(d) Conducted band edge and out of band 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

Test setting

Spectrum analyzer

1. Span = The instrument center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be between 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) 20 dB bandwidth(Mk) Occupied bandwidth(Mi)
2 402 00 0.854 0.897
2441 39 1 0.825 0.897
2480 78 0.825 0.883
2 402 00 1.339 1.252
2441 39 2 1.324 1.245
2480 78 1.331 1.230
2 402 00 1.324 1.252
2441 39 3 1.317 1.245
2 480 78 1.317 1.237
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EDR(3Mbps)
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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

Allow trace to stabilize. Use the marker-to-peak function to set the marker to the peak of the emission. The
indicated level is the peak output power, after any corrections for external attenuators and cables. A plot of
the test results and setup description shall be included in the test report.

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 Mt
band: 1 Watt.
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Test results

Frequency(iiz) Channel no. Data rate Peak Power Average Eggllver Power Limit

(Mbps) (dBm) (dBm) (dBm)
2 402 00 1.23 0.58 20.97
2441 39 1 1.79 0.73 20.97
2 480 78 2.02 0.52 20.97
2 402 00 1.84 -0.17 20.97
2441 39 2 2.27 -0.66 20.97
2 480 78 2.23 -1.17 20.97
2 402 00 1.97 -0.19 20.97
2441 39 3 2.40 -0.66 20.97
2480 78 242 -1.17 20.97

Note.
1. The average power was tested using an average power meter.
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-50 din -50 din
CF 2,402 GHz 691 pts Span 5.0 MHz CF 2,402 GHz 691 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | H-value | ¥ovalue | Funetion | Funetion Result | Type | Ref | Tre | H-value | v-value | Function | Funetion Result |
M1 1 24021809 GHz 1.23 dém 1 1 2.401848 GHz 1.94 dBm
e ) ) e T R
L ok T 4| L I e P
T e s R S ® G
Ref Level 10,00 dom  Offset 11.53 di e RBW 2 Mhz Ref Level 10,00 dom  Offset 11.53 di e RBW 2 Mhz
15d6  SWT 1ms  VBW 2MHz  Mode Auto Sweep 15d6  SWT 1ms  VBW 2MHz  Mode Auto Sweep
1P Max 1P Max
M1 Mi1[1] 1.79 dium)| Mi1[1] 2.27 dibu|
. ¥ . 244081910 GHZ| — Y —— 2. 44087700 GHZ|
0 di — —_— 0 di — ——
- g e s
e |- s ciin- R
-20 din 20 diin
30 di 30 di
40 db 40 db
=50 dis 50 di
-60 o -60 o
-70 dbam -70 dbam
-50 din -50 din
CF 2,441 GHz 691 pts Span 5.0 MHz CF 2,441 GHz 691 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | H-value | ¥ovalue | Function | Funetion Result | Type | Ref | Tre | H-value Y-value | Function | Funetion Result |
M1 1 2.440B8191 GHz 1.79 dém 1 1 2.440877 GHz 2.27 dém
[ = ‘ ) il [ = = )
L L s nsan A L Jhe L ]
T e s R T e s R
Rof Lovel 10,00 dam  Offset 11,53 di e RBW 2 Mz Rof Lovel 10,00 dam  Offset 11,53 di e RBW 2 Mz
15 di_ SWT 1ms  VBW 2 MHz _Made auto Swees 15 di_ SWT 1ms  VBW 2 MHz _Made auto Swees
1Pk Max 1Pk Max
ML) 2.02 dBm| " Ml 2.23 dBm|
4« L 2.47979020 GHz| i _ 2.47909870 GHz|
0 dim e : ——— 0 dim b—1 . ———
| [~ ——] I Tl
-1 g =S | s e
20 di 20 di
-30 o -30 o
40 o 40 o
50 gl 50 gl
40 des 40 des
70 de: 70 de:
-B0 dBm -B0 dBm
CF 2,90 GHz 691 pts Span 5.0 MHz CF 2,90 GHz 691 pts Span 5.0 MHz
Marker Marker
Type | Ret | Tre ®-value | ¥-value | Funetion | Function Result | Type | Ret | Tre | H-value | v-vale | Function | Function Result |
M1 1 2.4797902 GH2 2.02 dém M1 1 2. 47968987 GH2 2.23 dém
T ) ) Feamurna MR W8
L 2k T 4| L I e ]
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EDR(3Mbps)

T e s I T e s R
Ref Level 10.00 dem  Offset 11,53 dB = RBW 2 MHz Ref Level 10.00 dem  Offset 11,53 dB = RBW 2 MHz
Att 15 dB BWT 1ms  VBW 2MHz  Mode Auto Sweep Att 15 dB BWT 1ms  VBW 2MHz  Mode Auto Sweep
1P Max 1P Max
™ Mi[1] 1.97 divm| mk Mi[1] 740 dim)|
. L3 . 2,40193490 GHz| N X —_— 244097630 GHZ|
0 o — — = — 0 di — —
- e et ]
-20 des 20 din
30 di 30 di
40 dbs 40 dbs
=50 dis =50 di
£0 o 60 s
70 dim 70 dim
B0 dbn B0 dbn
CF 2.402 GHz 691 pts Span 5.0 MHz CF 2.441 GHz 691 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | H-value | ¥ovalue | Function | Funetion Result | Type | Ref | Tre | H-value | v-value | Function | Funetion Result |
M1 1 2.4019349 GHz 1.97 dBm M1 1 2.4409783 GHz 2.40 dim
)il Feasurng. WRRRRIIED WO p )il Heararna QNN 00 y

@

15 B 8WT 1 ms VBW 2 MHz

Mode Auto Sweep

R e o
RefLevel 10.00 d@m Offset 11.53 db = RBW 2 MHz
At
1Pk Max

ML
— X

0 di T— =

Mi[1]

.42 dim)|
248002890 GHZ|

T —

~20 din

B

=]

30 des

~40 dbe

=50 dis

CF 2.48 GHz 691 pts

Span 5.0 MHz

Marker

Type | Ref | Tre | H-value | vvalue | Fun

ction_|

Funetion Result |

M1 1 2 4800289 GHz 2.42 dim

Mea

R

@

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

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

5. Sweep = auto

6. Detector function = peak

7. Trace = max hold

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

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 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.
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Test results

Channel Separation Minimum limit
Frequency (M) Channel no. Data rate(Mbps) P
(Mtz) (M)
2441 39 1 0.999 0.569
2441 39 3 0.999 0.883
Hopping mode_ BDR(1Mbps) Hopping mode_EDR(3Mbps)
Spectrum 2 (3 % Spectrum 2 (3 %
Ref Level 10.00 d@m Offset 11.53 dB e RBW 20 kHz Ref Level 10.00 d@m Offset 11.53 dB e RBW 20 kHz
ALt 15 dé  BWT 94.8 us VBW 20 kHz  Mode Auto FFT ALt 15 dé  BWT 94.8 us VBW 20 kHz  Mode Auto FFT
—— oz[1] 0.01 dB| o o2[1] 0.27 di|
» " C 950,60 kHz| » 950,60 kHz|
10 e = — . S - — 10 de——— -U:-.__‘,-v-i A e ——r1 ._,“\.,. o -
ke N[ P B PN N P
-30 OB -30 OB
80 din 80 din
CF 2.4415 GHz G691 |'It1 Rpﬂn 2.0 MHz CF 2.4415 GHz G691 |'It1 Rpﬂn 2.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-valug | Function | Function Result Type | Ref | Tre | X-valug | ¥-valug | Function | Function Result
M1 1 2.4409936 GHz 1.19 dBm M1 1 2.4409936 GHz -4.46 dBm
D2 M1 1 Q08,6 kHz -0.01 da D2 M1 1 Q08,6 kHz 0.27 a2
il | measuring.. RARAARD = R :‘: | Measuring.. @UANARAAD = i
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3.4. Number of hopping frequency
Test procedure
ANSI C63.10-2013 - Section 7.8.3

Test setup

EUT Attenuator

Test setting

Spectrum analyzer

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

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 = 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.

5. VBW > RBW

6. Sweep = auto

7. Detector function = peak

8. Trace = max hold

Allow the trace to stabilize. It might prove necessary to break the span up into subranges to show clearly all
of the hopping frequencies. Compliance of an EUT with the appropriate regulatory limit shall be determined

for the number of hopping channels. A plot of the data shall be included in the test report.

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.
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Test results

Hopping mode_ BDR(1Mbps) Hopping mode_EDR(3Mbps)
Spectrum 4 (¥ ] = Spectrum 4 (¥ ] 5
RefLevel 11.53 dém Offset 11.53 dié e RBW 200 kHz Ref Level 10.00 dém Offset 11.53 dB e RBW 50 kHz
20 dB BWT 56.8 us VBW 200 kHz  Mode Auto FFT At 15 dE BWT  186.6 us & VBW 100 kHz  Mode Auto FFT
1Pk Max 1Pk Max
AT AT AT AT AR AT | | s . I
LAY | oot bt st Al AR AL s b ABANA A A AR LA AL LA
"'II"T!It'ﬁ\'.',l-".'f 'L ;'J5'l,fi|\"i|yu|,,l;\l|'l.\'llul Y MR B B i e L e R v
34:15 e
n
4o doe -3I|: oem
d
L dBn }kq: ca
J -50 o
-50 dim- -
-0 de -50 d:
70 di =70 di
80 dis €0 de
Stort 2.4 GHz 691 pts Stop 2.4415 GHz Stort 2.4 GHz 691 pts Stop 2.4415 GHz
Spectrum 4 (¥ ] = Spectrum 4 (¥ ] 5
RefLevel 11.53 dém Offset 11.53 dié e RBW 200 kHz Ref Level 10.00 dém Offset 11.53 dB e RBW 50 kHz
At 20 dB BWT 57 w5 VBW 200 kHz  Mode Auto FFT At 15 dE BWT  186.6 us & VBW 100 kHz  Mode Auto FFT
1Pk Max 1Pk Max
RN 0 AR YO || FrUEWYEwPTFYSmAFIwY PSR T PR
l & I'Ill J| I ljl lh .!I i 'ul JI ',u J \ |=!' i III{ ! |II I I [1 ! | l! [J | |JI |I I I |I || I |!|| i | |1\2,‘1._'“_!.;Ll LR, o _r*.‘rﬁw"‘r-‘/ PAY HL‘ Ly ;lh_ll? WA LA AT PV 'J."“u
P IRRIL v | AR RIE "'”.n“‘”| |l
0 dis JI -20 dis |
.30 doe | -30 dim |
-0 dis l’ﬂ.ﬂ[ -40 gBm li.
. I
-50 dim- ' 50 o Lﬂ
-0 de ) 0 des ‘1"_
70 di =70 di
80 dis €0 de
Start 2.4415 GHz 691 pts Stop 2.4835 GHz Start 2.4415 GHz 691 pts Stop 2.4835 GHz
X e X T R
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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. Use the following spectrum analyzer settings:

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

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

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

Use the marker-delta function to determine the transmit time per hop. If this value varies with different
modes of operation (data rate, modulation format, number of hopping channels, etc.), then repeat this test for
each variation in transmit time.

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 period of
0.4 seconds multiplied by the number of hopping channels employed.

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(s)

Time of occupancy on the TX channel in 8 sec
= time domain slot length x (hop rate + number of hop per channel) x 8
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Test results

Packet type Frequency | Dwell time |A period time| Time of occupancy |Limit for time of occupancy
(Miz) (ms) (s) on the Tx channel on the Tx channel

DH1 Non-AFH 2441 0.394 31.6 126.08 400
AFH 2441 0.394 8 63.04 400

DH3 Non-AFH 2441 1.651 31.6 264.16 400
AFH 2441 1.651 8 132.08 400

DH5 Non-AFH 2441 2.897 31.6 309.01 400
AFH 2441 2.897 8 154.51 400

5-DH1 Non-AFH 2441 0.407 31.6 130.24 400
AFH 2441 0.407 8 65.12 400

5-DH3 Non-AFH 2441 1.664 31.6 266.24 400
AFH 2441 1.668 8 133.44 400

5-DH5 Non-AFH 2441 2.897 31.6 309.01 400
AFH 2441 2.897 8 154.51 400

3-DH1 Non-AFH 2441 0.406 31.6 129.92 400
AFH 2441 0.407 8 65.12 400

3-DH3 Non-AFH 2441 1.659 31.6 265.44 400
AFH 2441 1.659 8 132.72 400

3-DH5 Non-AFH 2441 2.900 31.6 309.33 400
AFH 2441 2.900 8 154.67 400

Note:
1.Non-AFH

DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 126.08 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 264.16 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.01 (ms)
Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 130.24 (ms)
Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 266.24 (ms)
Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.01 (ms)
Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 129.92 (ms)
Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 265.44 (ms)
Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.33 (ms)

2-DH1:
2-DH3:
2-DH5:
3-DH1:
3-DH3:
3-DH5:

2.AFH

DH1: Dwell time (ms) x [(800 + 2) + 20] x 8(s) = 63.04 (ms)

DH3: Dwell time (ms) x [(800 + 4) + 20] x 8(s) = 132.08 (ms)
DHS5: Dwell time (ms) x [(800 + 6) + 20] x 8(s) = 154.51 (ms)
2-DH1: Dwell time (ms) x [(800 + 2) + 20] x 8(s) = 65.12 (ms)

2-DH3: Dwell time (ms) x [(800 + 4) + 20] x 8(s) = 133.44 (ms)
2-DH5: Dwell time (ms) x [(800 + 6) + 20] x 8(s) = 154.51 (ms)

3-DH1: Dwell time (ms) x [(800 =+ 2) + 20] x 8(s) = 65.12 (ms)

3-DH3: Dwell time (ms) x [(800 + 4) + 20] x 8(s) = 132.72 (ms)
3-DH5: Dwell time (ms) x [(800 + 2) + 20] x 8(s) = 154.67 (ms)
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Packet
type

BDR(1Mbps)

Non-AFH

AFH

DH1

Spectrum 2 @ﬁa -

Spectrum 2 @ﬁa -

Ref Level 10.00 dém Offsat 11,53 di & RBW 1 MHZ Ref Level 10.00 dém Offsat 11,53 di & RBW 1 MHZ
Att 15 dB @ SWT 1ms  VBW 1Mz Att 15 dB @ SWT 1ms  VBW 1Mz
SGL SGL
(@17 Max (@17 Max
™ o21] -0.16 dB| M o21] 0.06 de|
4 | . e 204.20 ps p | N A 204.20 ps
o Ml % vaadsm| | I° [ MLl 1.27 dBim
\ 31594 s 257.97 s
-10 dis : -10 dis i
-20 dim- -20 dim- T \
-30 dém -30 dém
40 ci 40 ci
s e e
50 e T 50 e
| Lt | AT
b i ‘W{ LA s Ivh T T YW
b ‘W ey ot "'f' AR e le ki VM .I[.u.r.rr
-70 i -70 i
-B0 dis -B0 dis
GF 2,441 GHz 691 pts 100.0 s/ GF 2,441 GHz 691 pts 100.0 s/
Marker | Marker |
Typo | Ret | Tre | *-valug | v-value | Function | Function Result | Typo | Ret | Tre | *-valug | vwvolue | Function | Function Result |
M1 1 315.94 s 1.48 dim M1 1 257.97 s 1.27 dBm
p2l M1 1 394.2 ps -0.16 c2 p2l M1 1 394.2 ps 0.06 c2
L il ] Ready EERREERER = VRS i J Ready EERREERER = Vi

DH3

Ref Level 10.00 dam

Spectrum 3 @ﬁa =

Offset 11.53 dB & RBW 1 MHz

Ref Level 10.00 dam

Spectrum 3 @ﬁa =

Offset 11.53 dB & RBW 1 MHz

Att 15 dB & SWT Ims VBW 1 MMz Att 15 dB & SWT Ims VBW 1 MMz
SGL SGL
@ 1Pk Max @ 1Pk Max
o211l 0.20 de| M pzi] 0.08 de|
p — - E— ok 1.65072 ms . S S S — 165072 ms
0 M) E 147 din) v i Mi1] 147 din)
623.19 775.36
0 dén 1 0 dén | 1
20 des 20 des
30 de 30 de
-40 dem -40 dem
o r 0 [t
r?e"t J Iw Jl 0 demey | [ »\]
60 okl i alh, Lagist it ol g &ﬁ'm ks, LA A ) Lt T
0 aiPHHY L L ¥ N L R
-70 dém -70 dém
B0 de: B0 de:
CF 2,441 GHz 691 pts 3000 s/ CF 2,441 GHz 691 pts 3000 s/
Marker Marker
Type | Ref | Tre | X-valug | v-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 623.19 ps 1.47 dBm M1 1 T75.36 ps 1.47 dBm
ozl M1 1 1.65072 ms -0.20 d8 ozl M1 1 1.65072 ms -0.08 d8
- — o g — — T
L Il ] ady ERENEREND 4L Il ] ady ERENEREND Y]

DH5

Ref Level 10.00 dam

Spectrum 2 @ﬁa 5

Offset 11.53 dB & RBW 1 MHz

Ref Level 10.00 dam

Spectrum 2 @ﬁa 5

Offset 11.53 dB & RBW 1 MHz

Att 15 dB & SWT 4 ms VBW 1 MMz Att 15 dB & SWT 4 ms VBW 1 MMz
SGL SGL
@ 1Pk Max @ 1Pk Max
o1 pzi] 0.05 de| pzi] 0.u7 de|
» — — - e 2.89710 ms| B - . - S D2 289710 ms|
° M) ] 146 | v Mi1] T 146 |
410.14 ps| 485.51 ps|
0 dén " 0 dén "
20 des 20 des
30 de 30 de
-40 dem -40 dem |
-50 dem{ b -50 ot o
i by
fablah ¥l Lu__v-“u Hidioaeiled L, ]
-70 dém -70 dém
B0 de: B0 de:
CF 2,441 GHz 691 pts A00.0 s/ CF 2,441 GHz 691 pts A00.0 s/
Marker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 410,14 ps 1.6 dbm M1 1 4BE.51 s 1.6 dbm
ozl M1 1 2.8971 ms -0.05 d8 ozl M1 1 2.8971 ms -0.07 d8
- — o g — — T
L Il ] ady ERENEREND 4L Il ] ady ERENEREND Y]
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Packet
type

EDR(2Mbps)

Non-AFH

AFH

DH1

Ref Level 10.00 dam

Spectrum 2 @ﬁa 5

Offset 11.53 dB & RBW 1 MHz

Ref Level 10.00 dam

Spectrum 2 @ﬁa 5

Offset 11.53 dB & RBW 1 MHz

Att 15 dB & SWT 1ms VBW 1 MMz Att 15 dB & SWT 1ms VBW 1 MMz
SGL SGL
@ 1Pk Max @ 1Pk Max
1 pzi] 0.91 de| M1 pzi] 0.96 di|
» | 2 — el 407.25 ps| B ,._' e - 407.25 ps|
v I b e Y 1.4 i) v 111 Mt 1.34 dim|
263.77 ps| 315.94 ps|
o dos ! | = o dos ll =
| ' ' |
20 des f 20 des |
30 de 30 de
-40 dem -40 dem
-50 de: o -50 - e |
g Ll i o i £ eyl h sl okl Lt bofe ) !
by LG i e TS
! ¥
-7 cBm - -70 i +
B0 de: B0 de:
CF 2,441 GHz 691 pts 100.0 ps/ CF 2,441 GHz 691 pts 100.0 ps/
Marker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 263.77 ps 1.34 dBm M1 1 315.94 ps 1.34 dBém
ozl M1 1 407.25 ps -0.91 d8 ozl M1 1 407,25 ps -0.96 d8
- — o g — — T
L Il ] ady ERENEREND 4L Il ] ady ERENEREND Y]

DH3

Ref Leval 10.00 darm

Spectrum 2 @ﬁa -

Offsat 11,53 di & RBW 1 MHZ

Ref Leval 10.00 darm

Spectrum 2 @ﬁa -

Offsat 11,53 di & RBW 1 MHZ

Att 15 dB @ SWT Ims  VBW 1Mz Att 15 dB @ SWT Ims  VBW 1Mz
SGL SGL
O O
M o21] -1.02 dB| r-I' o21] -0.20 dB|
Ww ot 4o a2 1.66377 ms ; e 2 1.66812 ms
d - d = v -
° Mi[1] i 1.36 dibm| o Mi[1] s 0.55 dBm|
57246 s | 602,90 s
-10 dis ) b
[ [
-20 dim- -20 dim-
-30 dém -30 dém
40 ci 40 ci
isin ces i — o gt | e
\ L [ li, 7 ik
PRITITE P Uit lh A g RTINS SPI L T NI 1L ST
LTI T ud] L Y 0 of W W v v
-70 it 70 db
-B0 dis -B0 dis
GF 2,441 GHz 691 pts 300.0 s/ GF 2,441 GHz 691 pts 300.0 s/
Marker | Marker |
Typo | Ret | Tre | *-valug | v-value | Function | Function Result | Typo | Ret | Tre | *-valug | v-wvolue | Function | Function Result |
M1 1 572,46 s 1.36 dim M1 1 602.9 s 0.55 dim
p2l M1 1 1.66377 ms -1.02 2 p2l M1 1 1.66812 ms -0.20 c2
- — Coop) — — C KT
L i ] ady LU 4L i ] ady LU &

DH5

Ref Level 10.00 dam

Spectrum 3 @ﬁa =

Offset 11.53 dB & RBW 1 MHz

Ref Level 10.00 dam

Spectrum 3 @ﬁa =

Offset 11.53 dB & RBW 1 MHz

Att 15 dB & SWT 4 ms VBW 1 MMz Att 15 dB & SWT 4 ms VBW 1 MMz
SGL SGL
@ 1Pk Max @ 1Pk Max
oz2[1] 0.31 dB| oz2[1] 0.30 dg|
) " _ ) e 7 . 0P 289710ms]
° TN A ° CITEN] A 36 dBm
562,32 ps|
~10 din ~10 din
20 des 20 des
30 de 30 de
-40 dem -40 dem
u[s: des w -850 0B e T
Ll ) r Ly, sl“ K J | .\_rv w
e bl Lopd | | e i
-70 dém -70 dém
B0 de: B0 de:
CF 2,441 GHz 691 pts A00.0 s/ CF 2,441 GHz 691 pts A00.0 s/
Marker Marker
Type | Ref | Tre | X-valug | v-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 504,35 ps 1.36 dBm M1 1 562,32 ps 1.36 dBm
ozl M1 1 2.8971 ms -0.31 d8 ozl M1 1 2.8971 ms -0.30 d8
Read ) Read )
L Il ] ady EERREREER 4L Il ] ady EERREREER Y]
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Spectrum 3 @ﬁa 5 Spectrum 3 @ﬁ :i =
Ref Level 10.00 d@m Offset 11.53 dB & RBW 1 MHz Ref Level 10.00 d@m Offset 11.53 dB & RBW 1 MHz
Att 15 dB & SWT 1ms VBW 1 MMz Att 15 dB & SWT 1ms VBW 1 MMz
SGL SGL
@ 1Pk Max @ 1Pk Max
M1 pzi] 0,73 di| o211l 0.67 de|
. | 2 I ] . 2 405,60 s . [ . — 2 407,25 ps
v f i s ] 1.37 dén| v ] iy L 1.3 i)
| 260,12 ps| | 1 292,75 ps|
0 des 10 de "
| | | |
20 des | 20 des ! f
30 e 30 e
DHl -40 dem ] J|’ -40 dem )
50 ci: [ ey -50 g I‘ bl ]
it TN ] Iq, Sl " 'J g B lug
v 'l 'h[ U \ Y ' '|1- 1 rwr \nl} (3
0 dem: T -70 GBm: - -
&0 ci &0 ci
CF 2,441 GHr 6Ol pts 100.0 s / CF 2,441 GHr 6Ol pts 100.0 s /
Marker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 268.12 ps 1.37 dém M1 1 202,75 ps 1.33 dém
pzl M1 1 405.8 s -0.73 d2 pzl M1 1 407.25 ps -0.67 d8
- — TR — — T
L Il ] ady EERREREER 4L Il ] ady EERREREER Y]
Spectrum 3 @ﬁa - Spectrum 3 @ﬁ :i =
Ref Level 10.00 dém Offsat 11,53 di & RBW 1 MHZ Ref Level 10.00 dém Offsat 11,53 di & RBW 1 MHZ
Att 15 dB @ SWT Ims  VBW 1Mz Att 15 dB @ SWT Ims  VBW 1Mz
SGL SGL
O O
. o21] -0.11 d§ M CERN] -0.79 dB|
p ¥ L PO 1.658942 ms . | 2 I gl 1.65942 ms
o il 3 ozadem| | 1° T Mt ki 1.38 dBm
697.10 s | 544,93 s
-10 dis -10 dis i
-20 dim- T -20 dim-
-30 dém -30 dém
DH 3 40 ci 40 ci _J
o0 o Jl ach 160 ces Jm ’_»“] 4o
m Lu Mea b i 11-..[ Lt i fia s Wy EATINTE Hig]
i vy ot i H—
-70 it -70 it
-B0 dis -B0 dis
GF 2,441 GHz 691 pts 300.0 s/ GF 2,441 GHz 691 pts 300.0 s/
Marker | Marker |
Typo | Ret | Tre | *-valug | v-value | Function | Function Result | Typo | Ret | Tre | *-valug | vwvolue | Function | Function Result |
M1 1 697.1 s 0.74 dBm M1 1 544.93 s 1.38 dim
p2l M1 1 165942 ms -0.11 c2 p2l M1 1 165942 ms -0.75 c2
- — Coop) — — C KT
L i ] ady EERREERER 4L i ] ady EERREERER &
Spectrum 3 @ﬁa 5 Spectrum 3 @ﬁ :i =
Ref Level 10.00 d@m Offset 11.53 dB & RBW 1 MHz Ref Level 10.00 d@m Offset 11.53 dB & RBW 1 MHz
Att 15 dB & SWT 4 ms VBW 1 MMz Att 15 dB & SWT 4 ms VBW 1 MMz
SGL SGL
@ 1Pk Max @ 1Pk Max
M1 | b2[1] 0,43 de| M1 b2[1] 0,50 dg|
. 2 e .02 2,90000 ms . | . ey g 2,90000 ms|
° M11] & 1a7dam @ M) “_T 1.37 dim|
560,12 ps| 597.10 ps|
~10 din " ~10 din "
20 des 20 des
30 e 30 e
DH5 -40 dem J -40 dem
o s J\, -0 ce ed
] "
el . - P ‘(M‘m-\ll
-70 dém T -70 dém
&0 ci &0 ci
CF 2,441 GHr 6Ol pts A00.0 g5/ CF 2,441 GHr 6Ol pts A00.0 g5/
Marker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 S68.12 ps 1.37 dém M1 1 £97.1 ps 1.37 dém
pzl M1 1 2.9 ms -0.43 c8 pzl M1 1 2.9 ms -0.50 &2
Read ) Read )
L Il ] ady EERREREER 4L Il ] ady EERREREER Y]
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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

EUT

(—‘ ? Coaxial

Power Cable 0.8m —Cable

PR—— i

Ground Plane

Power

EMI Receiver

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

Turn Table
im — 4m
EUT
f f Coaxial
Power Cable 0.8m < Cable

P i

Ground Plane
Power

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

| e—

Antenma

~ ower

.eT__m-

EUT | N Horn
_\ d antenna
i /
( ] L‘ Spectrum
[

i
i analyzer
i i W :
T
|
Turntable
1.5m Im

™ Pre-amp

]
om
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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 (below 1 Giz) and 1.5 m (above 1 Gllz) 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 (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

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

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

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

. Spectrum analyzer settings for f =1 (liz: 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 (20 channel hopping in AFH mode)

a. Time to cycle through all channels = At=t[ms] x 20 channels = 58.00 ms, where t = pulse width
b. 100 ms/ At[ms]=H — Round up to next highest integer, H =2, where H = number of hops

¢. Worst Case Dwell Time = t[ms] x H=5.80 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-24.73 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.

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-QP-7081-06 Rev. 7 KES

A4



KES Co., Ltd. Report No.:
3701, 40, Simin-daero 365heon-gil, eport No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0085

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (28 ) of (51)
www.kes.co.kr

Note:

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 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.

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

3. 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)

4. Emissions below 18 (fz were measured at a 3 meter test distance while emissions above 18 Gz 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(dBgV/m) = Level(dBxV) + Correction factors(dB/m) + Cable loss(dB) + or Fq(dB)

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

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

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

11. According to exploratory test no any obvious emission were detected from 9 kiiz to 30 M. 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.

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

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

Where:

©O© 00 N O Ol

Fs = Distance factor in dB
Dnm = 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 (Mt) Distance (Meters) Radiated (xV/m)
0.009 ~ 0.490 300 2 400 / 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 Miz)

Mode: EDR
Transfer rate: 3 Mbps
Distance of measurement: 3 meter
Channel: 78(Worst case)
Horizontal Vertical
Temeerbnb bt ol Y -
H)
ho. Frequency [P) Reading c.f I!cxlt Liwmt uargin Height  Angle Remark | Mo, Freguency (P) Reading e f Result I(iFil Margin Height Angle Renark
a g
[MHz ] [a8(uv)] [dB(1/m)] [dB(uv/m)] [dBluv/m)] [dB] [cm] [deq] [MHz] [a@(uV)]  [dB{1/m)] [dB(uV/m)] [dB(uV/m]] [d8] [cm] [deg]
1 0.058 H 43 .4 19.9 63.3 112.4 481 100.0 12.0 1 0,058 v 43.8 19.9 63.7 112.4 48,7 100.0 168.0
2 0,54 H 2.2 207 A7.9 73.6 257 1000 50.0 2 1.775 ¥ a7 20,2 47.9 69,5 21.6 100.0 27.0
3 1.7952 H 211 20.2 47,3 9.5 22.2 100.0  210,0 3 2108 v 28.0 21.2 492 69,5 20.3 1000 3250
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Test results (Below 1 000 M) — Worst case
Mode: EDR

Transfer rate: 3 Mbps

Distance of measurement: 3 meter
Channel: 78(Worst case)

Horizontal // Vertical

HES <<D (30 = 1 000) MHz RE TEST>> HES D=SAC #4010 m)
SAC #4010 m)

: MTXI Standard FCCPart15Class B3 m
- BT Ant.Factor : T15(+6 dB), KOLAS

a0 : <MTXNC10A

ave
=]
—

iy
_ % (e ‘L‘..l. l

Freguency [MHz]
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
QP QP QP QP

[MHz] [dB(uV)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 37.990 H 41.0 -24.4 16.6 40.0 23.4 400.0 201.0
2 42.759 H 40.9 -22.6 18.3 40.0 21.7 400.0 350.0
3 43.980 V 47 .8 -22.4 25.4 40.0 14.6 100.0 185.0
4 72.020 V 46.3 -26.3 20.0 40.0 20.0 150.0 24.0
5 94.810 V 39.8 -24.0 15.8 43.5 277 100.0  340.0
6 144 .824 H 57.5 -26.8 30.7 43.5 12.8 200.0 134.0
7 376.488 V 46 .5 -16.8 29.7 46.0 16.3 150.0 262.0
8 376.533 H 51.4 -16.8 34.6 46.0 11.4 100.0 316.0
9 390.961 H 46.3 -16.5 29.8 46.0 16.2 100.0 217.0
10 419.763 H 47 .6 -16.1 31.5 46.0 14.5 200.0 234.0
11 434,920 V 43 .1 -16.0 27 .1 46.0 18.9 100.0 165.0
12 448,230 V 42 .3 -15.7 26.6 46.0 19.4 100.0 181.0
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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) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
1215.60 47.93 Peak H -5.87 - 42.06 74.00 31.94
1837.90 47.58 Peak H 2.65 - 50.23 74.00 23.77
1502.20 49.66 Peak \Y -3.05 - 46.61 74.00 27.39
1603.50 50.37 Peak \Y -1.34 - 49.03 74.00 24.97
4813.00 56.14 Peak H 14.89 - 71.03 74.00 2.97
4 813.00 56.14 Average H 14.89 -24.73 46.30 54.00 7.70
4813.00 54.87 Peak \Y 14.89 - 69.76 74.00 4.24
4 813.00 54.87 Average \Y 14.89 -24.73 45.03 54.00 8.97
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2 323.02 45.95 Peak H 0.62 - 46.57 74.00 27.43
2 364.96 45.05 Peak \Y 0.51 - 45.56 74.00 28.44
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Secnmz O |G [T

Ref Level 96.00 dauy = RBW 1 MHz
Mode_Auto FET

e o R
R
1Pk View

ef Level 98.00 douy

= RBW 1 MHz

S o SWT 15.2 s & VBW 3 MHz  Mode Auto FFT

S o SWT 15.2 s & VBW 3 MHz
1Pk View
n EEE] 35.95 dpY] R EEE] 35.05 dBpY]
90 oy 2323020 fiktz S0 OBy 2364960 iz
M1[1] 44,28 dpgv| M1[1] 41.96 digv|
80 dby 2310000 [GHz| 80 dby 7.:51uuuu|:| z|
70 diy— - . 1 1 70 diyp— . . H
/o I
€0 cey e €0 cey —
/ T
S0 By = - S0 By o t
Rt S ¥, SR, o NP o . A . W PPN . A X . ¥ J
yr i e Y e e i st s T VS e Y P (o A ekamas e V2 e Vo i oo S L 0 L S
20 diy 20 diys
20 dBy 20 dy
10 oBy—t 10 oBy—
oden—' | : o dew—"}
GF 23525 GHz 691 pts Bpan 105.0 MHz GF 23525 GHz 691 pts Bpan 105.0 MHz
Marker | Marker |
_Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result | _Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result |
M1 1 2, 44.38 dByv M1 1 2.31 GHz 41.96 dBuv
M2 1 45.57 dapv M2 1 2.39 GHz 43.26 dapv
M3 1 45,95 dBpv M3 1 2.36456 GHz 45,05 dBpv
[ ) N ] R ) A L L
Spectrum Dé! Spectrum Dé!
Ref Level 97.00 dapv = RBW 1 MHz Ref Level 95.00 dauy = RBW 1 MHz
At 10 d8  SWT 2ms & VBW 3 MHz  Mode Auto Sweep At SdE  SWT Z2ms & VBW 3 MHz  Mode Auto Sweep
1Pk View 1Pk View
M2(1] 47.50 dbpv| M1[1] 49.66 diyV|
S0 dby 1.83790 GHz B0 dew 1.50220 GHz
Mif1] 47.93 dogv] M2{1] E dBpvi
£0 dByy 1.21560 GHz| £0 diy 1.60350 GHz|
70 diy 70 di
60 diy 0 oy
M1
1 " x
0 digh— ; 50 dby
et | AR RO PR I ST — SRV | TR RS T RPN, "‘l"'"L\‘"\I-J\-V\-‘-"Mw“,)'ukvv\u)_—,‘,m‘kvﬁluub"-'u I‘v‘-«w B TN P
40 oy 40 oy
30 diy 30 oy
20 dey 0 0By
10 By 10 dGy/
0 diu T 0 dBa
tart 1.0 GHz 691 pts Btop 3.0 GHz tart 1.0 GHz 691 pts Btop 3.0 GHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Result Type | Ref | Tre | *-value | v-value | Function | Function Result |
M1 1 1.2156 GHz 47.93 dapgv M1 1 1.5022 GHz 49.66 dapy
M2 1 1.8379 GHz 47.58 dBpv M2 1 1.6035 GHz 50.37 dBpv

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

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 4 (¥ ] 5

Ref Level 95,00 dapy

Spectrum 4 (¥ ] 5

= RBW 1 MHz

Ref Level 95,00 dayy = ROW 1 Miz
5B SWT 45ms @ VBW 3 MHz  Mode fulo Sweep 5B SWT 45ms @ VBW 3 MHz  Mode fulo Sweep
1Pk View 1Pk View
Mi[1] 5614 dipv| Mi[1] 54.87 dipv|
S0 dB 4,8130 GHz| S0 dB 4,8130 GHz|
€0 ey &0 diy
70 diy 70 diy
60 dby &0 OB — T
50 dB- S0 OB L
——— P " e W o oo ot
0 OB bt ™ L it TN PP " ~ - - ub;k el et R o N Oy — .
0 o a = e - 0 A 2 T
Rl LT e’ HV-» ™ Sy fain o L __-Jr -l—v-'\'rn( v . H,wﬂ_“.f
30 cBA- 30 cBA-
20 diy 20 diys
10 diys 10 diy/
0 iy 0 iy
Start 3.0 GHz 691 pts Stop 10.0 GHz Start 3.0 GHz 691 pts Stop 10.0 GHz
Marker Marker
Type | Ref | Tre | H-value | ¥-value | Function | Funetion Result | Type | Ref | Tre X-value | v-value | Function | Funetion Result |
M1 1 4.813 GHz 56.14 dayv M1 1 4.813 GHz 54.87 dayv
= - AR ] Jome .

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: 39

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

(i) (dBV) (HIV) (dB) (dB) (dB@V/m) | (dBuV/m) (dB)

1837.90 47.42 Peak H 2.65 - 50.07 74.00 23.93
2 121.60 48.13 Peak H 1.16 - 49.29 74.00 2471
1154.80 50.05 Peak \Y; -6.03 - 44.02 74.00 29.98
1 626.60 48.98 Peak \Y; -0.95 - 48.03 74.00 25.97
4 878.00 53.60 Peak H 15.39 - 68.99 74.00 5.01
4 878.00 53.60 Average H 15.39 -24.73 44.26 54.00 9.74
4 878.00 53.72 Peak \Y; 15.39 - 69.11 74.00 4.89
4 878.00 53.72 Average \Y; 15.39 -24.73 44.38 54.00 9.62
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Spectrum Dé'-i Spectrum Dé'-i
Ref Level 98.00 dapv - RBW 1 MHz Ref Level 98.00 dapv - RBW 1 MHz
At SdE  SWT Z2ms & VBW 3 MHz  Mode Auto Sweep At SdE  SWT Z2ms & VBW 3 MHz  Mode Auto Sweep
1Pk View 1Pk View
M1[1] 47.42 dBpv)| Mz(1] 48.98 dBpv|
90 dey 1.83790 GHz| B0 iy 1.62660 GHz|
M2[1] 48.13 dbpv| Mi[1] 50,05 dbpv|
€0 dew 2.12160 GHz £0 diy 1.15480 GHz|
70 cBy- 70 cBy-
60 oy €0 By
42
50 oo Y T 0 ot
e RTY AENPUTIRRY RNy PR Jw"._m\ PR O FERPIPRIIPY Y S P S e SRR PRI | B SNSRI RV P F1| SIS PRI AP
40 dby 40 cby
30 by 30 diys
e 20 dew
10 dey 10 diys
0 dBga 0 digv
tart 1.0 GHz 691 pts Btop 3.0 GHz tart 1.0 GHz 691 pts Btop 3.0 GHz
Marker Marker
Type | Ref | Tre | *-value | ¥-value | Function | Function Result Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 1.8379 GHz 47.42 dapgv M1 1 1.1548 GHz 50.05 dapy
M2 1 2.1216 GHz 48.13 dBpv M2 1 1.6266 GHz 46,98 dBv

X T

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

Vertical // Peak for 3 Gz to 18 Gk

« RBW 1 MHz

Ref Level 96,00 dapy

Spectrum 4 (¥ ] -

Spectrum 4 (¥ ] -

« RBW 1 MHz

Ref Level 96,00 dapy

Att 508 SWT 45 ms @ VBW 3MHz  Mode suto Sweep 508 SWT 45 ms @ VBW 3MHz  Mode suto Sweep
1Pk Viegw 1Pk Viegw
ML) 53,60 dByV] ML) 53.72 dBpv]
S0 diy 48780 GHz| B0 diy 4.0700 GHz|
&0 diy B0 dby
70 ciy 70 ciy
60 dBy &0 dBy -
S0 diy T S0 diy T
G X R i X
PR et et N NP RSN PN ., g i et W PSP SENOSN PAS R ~
0 A" o . - o 'y - J ;
G S AN o Rl Ul TN (PN W
! W -»-
=0 diy =0 diy
20 cBuv- 20 cBuv-
10 dby 10 diys
0 dEga 0 dEga
Start 3.0 GHz 691 pts Stop 1.0 GHz Start 3.0 GHz 691 pts Stop 1.0 GHz
o e o e
Marker Marker
Type | Ret | Tre | H-value | ¥-value | Funetion | Function Result | Type | Ret | Tre | H-value | v-vale | Function | Function Result |
M1 1 4.879 GHz 5£3.60 dapv M1 1 4.879 GHz £3.72 dapv

) T Newnos DL W8

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
(Mtz) (dBuvV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
1811.90 48.29 Peak H 2.19 - 50.48 74.00 23.52
2121.60 47.29 Peak H 1.16 - 48.45 74.00 25.55
1154.80 49.73 Peak \Y -6.03 - 43.70 74.00 30.30
1652.70 49.98 Peak Vv -0.50 - 49.48 74.00 2452
4 965.00 50.96 Peak H 16.05 - 67.01 74.00 6.99
4 965.00 50.96 Average H 16.05 -24.73 42.28 54.00 11.72
4 695.00 52.35 Peak Vv 13.97 - 66.32 74.00 7.68
4 965.00 52.35 Average Vv 16.05 -24.73 41.59 54.00 12.41
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2 483.50 53.06 Peak H 0.17 - 53.23 74.00 20.77
2 483.50 52.33 Peak \Y; 0.17 - 52.50 74.00 2150
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 3 @ﬁa =

Ref Level 95.00 dapv - RBW 1 MHz

Spectrum 3 @ﬁa =

Ref Level 98.00 dapv - RBW 1 MHz
At 10 d8  SWT £.7 s & VBW 3 MHz  Mode Auto FFT
1Pk View

10 d8  SWT £.7 s & VBW 3 MHz  Mode Auto FFT
1Pk View
— a1l 51.06 dBpY, — a1l 52.03 dBpv,
90 Aoy kY 2.4825000 GHz| 90 gl 24835000 GHz|
! Y M1[1] 16 digv| ! \ M1[1] 1
& oy 4835000 GHz 8.Ir ey
! | L \
70 don— o omn—s
/ \ ! \
/ \ .
&0 d - €0 dby
By 4 ]
0 diys h 3 = T S0 diy a8 - T
R e R e B T, I A B I E e S e R T R P
40 dByv- . 40 dbys
30 dBys 30 dB-
20 dby 20 by
10 digs 10 digs
Start 2478 GHz 691 pts Stop 2.51 GHz Start 2478 GHz 691 pts Stop 2.51 GHz
Marker | Marker |
_Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result | _Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result
M1 1 2.4835 GHz 53.06 deyy M1 1 2.4835 GHz 52.33 depv
M2 1 2.5 GHz 44.45 dapgv M2 1 2.5 GHz 43.96 dapv
M3 1 2.4835 GHz 53.06 dBv M3 1 2.4835 GHz 52.33 dBpv
Spectrum ué" Spectrum ué"
Raf Laval 99.00 digy - RBW 1 MHz Raf Laval 99.00 digy - RBW 1 MHz
ALt 10dB  SWT 2ms & VBW 3 MHz  Mode auts Sweep ALt 10dB  SWT 2ms & VBW 3 MHz  Mode auto Sweep
1Pk View 1Pk View
M2[1] 47.29 dopv| M2[1] 49.90 dBpy|
2.12160 GHz, 1.65270 GHz,
50 deys mi[1] 18,79 dBpy| S0 diyt mi[1] 19,73 dapy|
1.81190 GHal 115480 GHz
BO dBgiv- B0 dByiv
70 dByiv 70 dBgiv-
&0 diy! &0 diy
1 Mz
50 dBys . 50 dewvT ¥
St ERNPIPIR NI TP TS (IR, APS AP D YU IR - Bt e bt B L T s i L LR e
#0 diy. #0 diy.
=0 dey =0 dey
20 diw 20 diy
0 dEg 0 dEg
Start 1.0 GHz 691 pts Htop 3.0 GHz Start 1.0 GHz 691 pts Htop 3.0 GHz
arker | arker |
Type | Ref | Tre | X-value | v-volwe | Function | Function Result | Type | Ref | Tre | X-value | w-volue | Function | Function Result |
M1 1 1.8119 GHz 48.29 diyv M1 1 1.1548 GHz 49.73 deyV
M2 1 2.1216 GHZ 47.29 digv M2 1 1.6527 GHZ 49.98 digv

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

Vertical // Peak for 3 Gz to 18 (lk

Ref Level 99.00 dapv

= RBW 1 MHz

Spectrum 4 (¥ ] 5

Ref Level 99.00 dapv

= RBW 1 MHz

Spectrum 4 (¥ ] 5

1008 SWT 45 ms & VBW 3 MHz  Mode Aulo Sweep 1008 SWT 45 ms & VBW 3 MHz  Mode Aulo Sweep
1Pk View 1Pk View
Mi[1] 50.96 dipv| Mi[1] E dipv|
50 by 4. 9650 GHZ| <0 i 4. 9650 GHZ|
80 dby 80 diy/
70 dby 70 cby
60 dBy- 60 B
50 dby 1 50 diys I
_..\,.;h..,\,‘,,,.«L gt | —— mL,Jw.. »r*-"l l
40 iy T Gl T SO e P TS . oW N | gy OO o i, S ST e VO ORI WP, (W, F O N
=0 diy 20 diys
20 diy 20 dey
10 dys 10 dbys
Start 3.0 GHz 691 pts Stop 10.0 GHz Start 3.0 GHz 691 pts Stop 10.0 GHz
Marker Marker
Type | Ref | Tre | H-value | ¥value | Function | Funetion Result | Type | Ref | Tre X-value | v-value | Function | Funetion Result |
M1 4.965 GHz 50.96 dayv M1 1 4.965 GHz 52.35 dayv
L L s L A L Jhe ]

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
(MHz) (dB4V) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
1837.90 48.02 Peak H 2.65 - 50.67 74.00 23.33
2 315.50 46.90 Peak H 0.64 - 47.54 74.00 26.46
1 600.60 51.11 Peak \% -1.39 - 49.72 74.00 24.28
2170.80 47.06 Peak \% 1.01 - 48.07 74.00 25.93
4813.00 50.81 Peak H 14.89 - 65.70 74.00 8.30
4.813.00 50.81 Average H 14.89 -24.73 40.97 54.00 13.03
4 813.00 51.55 Peak Vv 14.89 - 66.44 74.00 7.56
4 813.00 51.55 Average Vv 14.89 -24.73 41.71 54.00 12.29
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2 351.13 45.20 Peak H 0.55 - 45.75 74.00 28.25
2 341.56 45.45 Peak Vv 0.57 - 46.02 74.00 27.98
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TR o G TR o G
Ref Level 98.00 dapv - RBW 1 MHz Ref Level 95.00 dapy - RBW | MHz
At S o SWT 15.2 s & VBW 3 MHz  Mode Auto FFT Att S o SWT 15.2 s & VBW 3 MHz  Mode Auto FFT
1Pk View 1Pk View
R Ml 45.20 dippV| N Ml 45.45 dppy,
S0 OBy 2.251130 G| 0 by 2.341560 filiz
Mif1] 7 dyly Mif1] w.n.:-lﬂuv
€0 dby 2.310000|G €0 dby 2.310000, :|H/
]
70 dBun— - . 1 ll 70 BBN— . . L
|
€0 diys || €0 diys ! !.
[
50 dby + 50 dby + ~t 7
N A " e " A A . S
.‘5.3&,\4._4 R Y S LN NS e v L TTURUN B e '-i?a'ﬁl’\"’ e oy P, S o i LA e e R P
20 diy 20 diy
20 dy 20 dbys
10 By — - . 10 oy —
oden—' | : o dew—"}
GF 23525 GHz 691 pts Bpan 105.0 MHz GF 23525 GHz 691 pts Bpan 105.0 MHz
Marker | Marker |
Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result | Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result
M1 1 2.31 GHz 42.27 dBuv M1 1 2.31 GHz 42.64 dayy
M2 1 2.39 GHz 41.85 dapv M2 1 2.39 GHz 42.81 dapv
[XE] 1 235113 GHz 45,20 dapv [XE] 1 234156 GHz 45,45 dapv
S | SRRSO [T | (s G
Ref Level 95.00 dapy - RBW 1 MHz Ref Level 95.00 dapy - RBW 1 MHz
At 10 0B SWT 2ms: & VBW 3 MHz  Mode Auto Sweep Art 10 0B SWT 2ms: & VBW 3 MHz  Mode Auto Sweep
1Pk Viegw 1Pk Viegw
Mz[1] Mz[1] 47.06 dBpV]
- 3 - 2.17080 GHZ|
<0 dby Mi[1] » A <0 oy Mi[1] 51.11 dBpv|
1.83790 GHz| 1.60060 GHz
B0 oBy- T B0 oBy- T
70 cBy- T 70 cBy-
60w 60 dby
500 Gy - i S0 B - i
T Sy PRI PRI PR B SR T S N | e e T TS P NSRS POV S { U | N S —
40 dy 40 iy
20 diy 20 diy
20 deas 20 dBy
10 dey 10 diy
start 1.0 GHz 691 pts Stop 3.0 GHz start 1.0 GHz 691 pts Stop 3.0 GHz
Marker | Marker |
Typo | Ret | Tre | *-valug | vwvole | Function | Function Result | Typo | Ret | Tre | *-valug | vwvole | Function | Function Result |
M1 1 1.B379 GHz 4B.02 dByvY M1 1 1.6006 GHz 51.11 dapy
M2 1 2.3166 GHZ +6.90 dapv M2 1 2.1708 GHz 47.06 dapv
Spectrum 4 (¥ ] = Spectrum 4 (¥ ] 5
Ref Level 95.00 dauy = RBW 1 MHz Ref Level 95.00 dauy = RBW 1 MHz
10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp Att 10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp
1Pk View 1Pk View
Mi[1] 50.81 dipv| Mi[1] 51.55 dipv|
0o 48130 GHz| o 48130 GHz|
£0 diy &0 dey
70 iy 70 by
60 dBu- 60 dBu-
M1 r
50 otuv— 50 iy L
e | . W TV T TR P .
40 cBy - I W o W i L (AT ot e 40 cBy ]L., i Vol v MY T i th W TV L. e e N
=0 diy =0 diy
20 diy 20 dby
10 cBy 10 cy
Start 3.0 GHz 691 ﬁ SIOE 18.0 GHz Start 3.0 GHz 691 ﬁ SIOE 18.0 GHz
Marker Marker
Type | Ret | Tre | X-value | Yvalue | Funetion | Funetion Result | Type | Ref | Tre X-value | ¥value | Funetion | Funetion Result |
M1 1 4.813 GHz 50.81 dByv M1 1 4.813 GHz 51.5E dapv
[ ) N X ralt )i N ] y

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 mode Ant. Pol. CF DCF Field strength Limit Margin

(Mik) (dBV) (HIV) (dB) (dB) (dBuV/m) (dBiV/m) (dB)

1837.90 48.76 Peak H 2.65 - 51.41 74.00 22.59
1 626.60 50.44 Peak \Y -0.95 - 49.49 74.00 2451
1 846.60 48.27 Peak \Y 2.79 - 51.06 74.00 22.94
4 878.00 51.66 Peak H 15.39 - 67.05 74.00 6.95
4 878.00 51.66 Average H 15.39 -24.73 42.32 54.00 11.68
4 878.00 49.75 Peak \Y 15.39 - 65.14 74.00 8.86
4 878.00 49.75 Average \Y 15.39 -24.73 40.41 54.00 13.59
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @ to 3 Gz
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Specrn T [ [ O E——— [~
Ref Level 95,00 dayy = RBW 1 MHz Ref Level 95,00 dayy = RBW 1 MHz
Att 1008 SWT 2ms @ VBW 3MHz  Mode Auto Sweep Att 1008 SWT 2ms @ VBW 3MHz  Mode Auto Sweep
1Pk View 1Pk View
Mi[1] 48.76 dipv| Mz(1] 49.27 dbpv|
1.83790 GHz| - 1.84660 GHz|
S0 oy PO o M1[1] S0.44 dipvl
_ 162660 GHz|
&0 diy B0 dby’
70 dBgs 70 by
60 oy €0 dews
11
S0 diw T v
50 dby Ml T
Aiianant ISR IV HUPYN EPORE Y FIVRIRVRUIN W) LIOREPE PURPTIORE SRRy DAY il e T e il (Raai LUt MR IR
i i i o 40 By .
40 dBys
30 cBA-
20 dey
20 diy
20 diy
10 dby
10 dBy
- Start 1.0 GHz 691 pts Stop 5.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHe Marker
Marker Type | Ref | Trc | X-value | v-value | Function | Function Result |
Type | Ret | Tre | X-value | v-value | Function | Function Result | M1 1 1.6268 GHz 5044 dBpV
M1 1 1.8379 GHz 48,76 dayv M2 1 1.8486 GH2 48.27 dayv

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

Vertical // Peak for 3 Gz to 18 (lk

Ref Level 99.00 dapv = RBW 1 MHz
Att 1
1Pk View

0dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp

Spectrum 4 (¥ ] 5

Ref Level 99.00 dapv = RBW 1 MHz
Att 1
1Pk View

0dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp

Spectrum 4 (¥ ] 5

Mi[1] 51.66 dBpv| Mi[1] 49.75 dBpv|
<0 i 4. 8780 GHZ| S0 oy 4. 8780 GHZ|
&0 diy £0 oy
70 dbys 70 des
60 dBy- 60 B
S0 diy : =0 dnys Y
....... ] "L‘P“’ el ) I— A-Lﬁ,;m i . )

40 iy (IO e P e S s W e RPN by ettty X 40 dBys J‘l..\ T, s Wt B TP L e WL SRTETIRNN T T SUP A et [l A
=0 diy 20 diys

20 diy 20 dey

10 diy/ 10 clby

Start 3.0 GHz 691 pts Stop 10.0 GHz Start 3.0 GHz 691 pts Stop 10.0 GHz
Marker Marker

Type | Ref | Tre | H-value | v-value | Function | Funetion Result | Type | Ref | Tre | H-value | v-value | Function | Funetion Result |

M1 1 4.878 GHz 51.66 dayv M1 1 4.878 GHz 49,75 dayv
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Note.

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

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

KES-QP-7081-06 Rev. 7

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

A4



KES Co., Ltd. Report No.:
3701, 40, Simin-daero 365beon-gil, eport No.:
KE; Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-20T0085
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (42) of (51)
www.kes.co.kr

Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/IV) (dB) (dB) (dB&V/m) (dBN/m) (dB)
1832.10 47.57 Peak H 2.54 - 50.11 74.00 23.89
2127.40 46.84 Peak H 1.15 - 47.99 74.00 26.01
1154.80 49.15 Peak \ -6.03 - 43.12 74.00 30.88
1652.70 50.22 Peak \Y4 -0.50 - 49.72 74.00 24.28
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dB&V) (H/V) (dB) (dB) (dB&V/m) (dBN/m) (dB)
2 483.50 46.31 Peak H 0.17 - 46.48 74.00 27.52
2 483.50 49.28 Peak Vv 0.17 - 49.45 74.00 24.55
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 2 @ﬁa 5

Ref Level 98.00 dapv - RBW 1 MHz
10 d8  SWT £.7 s & VBW 3 MHz  Mode Auto FFT

Spectrum 2 @ﬁa -
Ref Level 98.00 dapv ® RBW 1 MHz
At 10 d8  SWT £.7 s & VBW 3 MHz  Mode Auto FFT
1Pk View

1Pk View
o EEE] 46.01 dopv, . EEE] 49.20 dopv,
S0, BB = 4 50 gy . . 2.4
! M1[1] / y M1[1]
0 dipv—T% g0 doy !
) \ ! Y
& \ / |
70 dby T 70 By T
\ \
\ |
€0 iy - €0 iy Y
Sl \ M
50 dBy e E 50 dbys + -
A— S U R SR * SN SR E—— NP SR K i R N BN P
40 dbys 40 iy
30 dBy- 30 dBy-
20 oy 20 diys
10 dy 10 dy
Start 2478 GHz 691 pts Stop 2.51 GHz Start 2478 GHz 691 pts Stop 2.51 GHz
Marker | Marker |
Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result | Type | Ref | Tre | H-valug 1 ¥-walus | Function | Functinn Result
M1 1 2.4835 GHz 46.31 dByv M1 1 2.4835 GHz 49.26 dauv
M2 1 2.5 GHz 44.03 dapv M2 1 2.5 GHz 43.62 dapv
M3 1 2.4835 GHz 46,31 dBpv M3 1 2.4835 GHz 49,78 dBpv

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 Gz

e e [ | [ G
Ref Level 95.00 dapy - RBW 1 MHz Ref Level 95.00 dapy - RBW 1 MHz
At 10 0B SWT 2ms: & VBW 3 MHz  Mode Auto Sweep At 10 0B SWT 2ms: & VBW 3 MHz  Mode Auto Sweep
1Pk Viegw 1Pk Viegw
M1[1] 47.57 dBpv| M2(1] 50.22 dbpv|
. 1.83210 GHz| 1.65270 GHz
<0 dby m2{1] 4684 dBpv| <0 oy mMi[1] 49,15 dBpv|
2.12740 GH] 1.15480 GHz
B0 oBy- B0 oBy-
70 cBy- 70 dBy-
60 ot 60 By
" M
. n | - L3
S50 oby ' S50 oby
FrCw VTV PR ISP, e &SP Y A T L T . . S B0 WU NSRS S U AV VN PSS IR AP U R S
40 dbys 40 dby
30 diys 30 diys
20 b 20 o
10 digs 10 dey
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker | Marker |
Typo | Ret | Tre | *-valug | v-value | Function | Function Result | Typo | Ret | Tre | *-valug | vwvole | Function | Function Result |
M1 1 1.B321 GHz 47.57 dByv M1 1 1.1548 GHz 45.15 dByy
M2 1 2.1274 GH2 46,84 d3v M2 1 1.6527 GHz 50.22 dayv

e

:: | Me o =|-= f:

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

Vertical // Peak for 3 Gz to 18 (lk

Spectrum 4 (¥ ] 5

Ref Level 97.00 dapv = RBW 1 MHz

Spectrum 4 (¥ ] 5

Ref Level 97.00 dapv = RBW 1 MHz

At 1008 SWY 4Sms @ VBW 3 MHz Mode Auto Sweep Att 1008 SWY 4Sms @ VBW 3 MHz Mode Auto Sweep
1Pk View 1Pk View

S0 oby S0 oty

B0 b B0 b

70 dbgs 70 dbgs

0 oy ©0 digs

S0 aby S0 dby

WP, A, et -/“‘"l -l -, Aty

! S WP T L PR

A, ) Pepfy g i A . et Mo, Al

40 dB St (AN e ARA TS L e 40 dByv E N LYo LWL il AWE LI NPRI, S L R N—
20 diys 20 diys

20 diy dy

10 By 10 By

0 ey 0 ey

Start 3.0 GHz 691 pls Stop 18.0 GHz Start 3.0 GHz 691 pls Stop 18.0 GHz
Marker Marker
L - L -

X | ma! i e 1

Note.

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

2. No spurious emission were detected above 3 (lz.
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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: 78(Worst case)
Horizontal Vertical
Spectrum ] ? Spectrum ] ?
Ref Level 97.00 dapv ® RBW 1 MHz Ref Level 97.00 dapv - RBW 1 MHz
ALt 1068 BWT 36 ms & VBW 3 MHz  Mode Auto Sweep ALt 10 d8  BWT 36 ms & VBW 3 MHz  Mode Auto Sweep
| R . [o17x view
SO cby e ":j;'l"l“r'l:“::\: SO cby
80 bV 80 bV
70 diy 70 dby
€0 diy 60 diy
S0 cey S0 oy
‘-}g“.;e._‘l") it it Rir s o T A A M A s o i .,_.EE.‘:-! T T . "MU..,_IJII“‘"J_*&\‘_LV_‘ T AT W ..“.ftll' )
20 diys 30 diy
20 dByv- 20 dByv-
10 oy 10 oy
0 diy ]
Start 16.0 GHz 691 pts Stﬂ:m-ﬂ GHz Start 16.0 GHz 691 pts Stﬂ:m-ﬂ GHz
bil | measuring.. QUANARRAD W i il | Measuring..  @UANARAAD W P
Note.

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

Test procedure

ANSI C63.10-2013 -

Test setup

Section 7.8.6 and 7.8.8

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.

2. RBW =100 Kifz
3. VBW = 300 kiz
4. Detector = Peak
5. Number of sweep

points = 2 x Span/RBW

6. Trace mode = max hold
7. Sweep time = auto couple
8. 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 kilz 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 ué" Spectrum ué"
Rof Lovel 10,00 dam  Offset 11,53 di e RBW 100 kHz Rof Lovel 10,00 dam  Offset 11,53 di e RBW 100 kHz
Att 150k SWT 169 us e VBW 300 kHz  Mode auto FFT Att 150k SWT 169 us e VBW 300 kHz  Mode auto FFT
1Pk Max 1Pk Max
ML) ~2.39 dBm| ML) ~2.93 dBm|
. 2.40199710 GHz| v 2.40199710 GHz|
0 dBm- i 0 dBm- v
3 —]. T s e | 1
) A —
-10 din -10 din = s
— S — - )
) ] S . / -
=20 dis - \_\ 20 di 7
- ] rd
-30 i = ~ —
A ™ N ——
0 0 AT R — 40 o
-50 g -50 g
40 des 40 des
-70 s 70 de:
-B0 dBm -B0 dBm
CF 2,407 GHz 691 pts Span 2.0 MHz CF 2,407 GHz 691 pts Span 2.0 MHz
Marker Marker
Type | Ret | Tre | H-value | ¥-value | Funetion | Function Result | Type | Ret | Tre | H-value | v-vale | Function | Function Result |
2.4019971 GH2 -2.39 dém 2.4019971 GH2 -2.33 dém
¢ T ) e | 7 T T
Spectrum ﬂé-i Spectrum ﬂé-i
Ref Level 10,00 dom  Offset 11.53 di e RBW 100 kiz Ref Level 10,00 dom  Offset 11.53 di e RBW 100 kiz
Att 15dB  BWT 16945 @ VBW 300 kH:  Mode Auto FFT Att 15dB  BWT 16945 @ VBW 300 kH:  Mode Auto FFT
1P Max 1P Max
Mi[1] 2.7 dium)| Mi[1] 2.34 dium)|
a 244099710 GHZ| M 244099130 GHZ|
0 di ¥ 0 di :
I— S— l———
o ", A — e,
-10 dim — . -10 dim o =
T S i -,
-20 din - -20 din
S ) r - \_
- ., ; i
30 di - |-l O
P . .
39 s - 40 dbs
50 di =50 di
-60 o -60 o
-70 dbam -70 dbam
-50 din -50 din
CF 2,441 GHz 691 pts Span 2.0 MHz CF 2,441 GHz 691 pts Span 2.0 MHz
Marker Marker
Type | Ref | Tre | H-value | ¥ovalue | Funetion | Funetion Result | Type | Ref | Tre | H-value | v-value | Function | Funetion Result |
M1 1 2.4409971 GHz -2.37 dém M1 1 2.4409913 GHz -2.34 dBm
0 ) ) — Gunsnnil &0 y T T Teasurng. QENLNINND WO p
Spectrum ﬂé-i Spectrum ﬂé-i
Ref Level 10,00 dom  Offset 11.53 di e RBW 100 kiz Ref Level 10,00 dom  Offset 11.53 di e RBW 100 kiz
Att 15dB  BWT 16945 @ VBW 300 kH:  Mode Auto FFT Att 15dB  BWT 16945 @ VBW 300 kH:  Mode Auto FFT
1P Max 1P Max
Mi[1] 1.64 dim)| Mi[1] 206 dium)|
ML 247999710 GHZ| " 248000000 GHZ|
0 di Se— — 0 des - -
-10 gem e e -10 gem P o
- ] - e
20 dbs e e 20 des e —
- ~ — <
-~ — & \
=0 dibs 20 dis Y
[ A hS . —
78 40 B8 — e -4 g —
=50 dis =50 di
-60 o -60 o
-70 dbam -70 dbam
-50 din -50 din
CF 2.0 GHz 691 pts Span 2.0 MHz CF 2.0 GHz 691 pts Span 2.0 MHz
Marker Marker
Type | Ref | Tre | H-value | ¥ovalue | Funetion | Funetion Result | Type | Ref | Tre | H-value | v-value | Function | Funetion Result |
M1 1 2.4799971 GHz ~-1.64 dBm M1 2.48 GHz -2.06 dém
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Spectrum 3 @ﬁa 5 Spectrum 2 (¥ =
Ref Level 10.00 dam  Offset 11,53 dB e RBW 100 kiz Ref Level 10.00 dam  Offset 11,53 dB e RBW 00 kHz
Att 15 db e BWT 4ms @ VBW 300 kdz_ Mode Auto FFT 15dB  BWT 250 ms e VBW 300 kH:  Mode Auto Sweep
1P Max 1Pk Max
mMz(1] 59.08 dim| Mi[1] 43.20 dfum|
» 2.2350370 GHz| 4,8 180 GHZ|
Qo Mi1] 4686 dn| 0 di
2. 400000 1z]
-10 dis l o dem
20 g 1 20 din
D1 -22.330 derr |.| 20 1 22390 dor
-30 s ] 20 de
40 u
-4 o T o P sl
OO i!) Ii 40 db 4
-50 dem T oo n
- ]
v
Bty ey W e S L s L Y YT T e e e - - A A
) o ’ |~ d J\ - el o ey PRI Ce e = e R =
70 di
-70 dbam
B0 des
-50 dbs
Btart 2.3 CHz 691 pts Btop 7.405 GHz
Marker Start 20.0 MHz 691 pts Stop 25.0 GHz
Type | Ref | Trc | X-value | v-value | Function | Function Result Marker
M1 1 2.4 GHz ~46.86 dBm Type | Ret | Tre| X-value | v-value | Function | Function Result |
M2 1 2.35037 GHz -59.08 dém M1 1 4.818 GHz -43.20 dém
\ T ) —E | Y T
Spectrum 2 (0 -
Ref Level 10.00 dam  Offset 11,53 dB e RBW 00 kHz
15dB  BWT 250 ms e VBW 300 kH:  Mode Auto Sweep
1P Max
Mi[1] 47.02 dfum|
4, 8900 GHZ|
0 o
0 dem
20 din
TR
20 di
40 i
39 Blank b
=50 dis
% L allle ) L
[y o o A P T T e R T
-70 dbam
-50 dbs
Start 20.0 MHz 691 pts Stop 25.0 GHz
Marker
Type | Ret | Tre| X-value | v-value | Function | Function Result |
1 1 4,89 GHz -47.02 dBm
M o = =
L L ey L ]
Srecmms ] = o e R
Ref Lovel 10.00 dar  Offset 11,53 d e RBW 100 kHz Ref Lovel 10.00 dar  Offset 11,53 dB e RBW 100 kHz
Att 15d6  SWT 75905 @ VBW 300 kHz  Mode suto FET 15d6  SWT 250 ms e VBW 300 kH:  Mode suto Sweep
1Pk Max 1Pk Max
M2[1] 59.20 b ML) 4849 dBm)
. 2.4847840 CHZz| 4.9630 GHz|
B M1l 982 dim| © dim
‘J 2.4835000 CHz|
10 dni; o den
| ]
[ 01 -21.640 der e e
.30 Hoe ] ~30 s
-‘{L’B' Ll I|| -40 des
s .
78 beo
| . -50 dBm
\M1 ¥ |
-60 dBm > ~ - - A1
ST ST P Ay [ P ) FETRESTI PYWTR Ao BT 0.0l P P, rimd
CWEEN T B pr——r SPSPETY SPYSITIN SYSTRIF AN STy Rt = o7 y——— | ey 7 b AT
-70 des
-70 s
-B0 dem
-B0 dBm
Start 2,478 GHz h‘Jl‘Fki Stop 2.51 GHz
Marker Start 30.0 MHz 691 pts Stop 25.0 GHz
Typo | Ret | Tre | *-valug | v-value | Function | Function Result Markar
M1 1 2.4035 GHz £8.82 dbm Type | Ret | Tre | H-value | ¥-value | Funetion | Function Result |
M2 1 2.484784 GH2 -£9.28 dém 1 4,963 GH2 -48.49 diém
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Spectrum 3 @ﬁa 5 Spectrum 2 (¥ =
Ref Level 10.00 dam  Offset 11,53 dB e RBW 100 kiz Ref Level 10.00 dam  Offset 11,53 dB e RBW 00 kHz
Att 15 db e BWT 4ms @ VBW 300 kdz_ Mode Auto FFT 15dB  BWT 250 ms e VBW 300 kH:  Mode Auto Sweep
1P Max 1P Max
mMz(1] 58.96 dBm| Mi[1] 52.13 dfum|
» 2395350 GHz| 4,8 180 GHZ|
o M1[1] 94,30 dm| 0 ds
2.400000 l:‘i/
10 g “ 0 dBm
-20 dis 20 din
D1 -22.330 dérr f 20 de 1 22.330 dorm
-20 des y J;{ 30 dgs
-40 des 1
1 40 s
00 I
-50 dem T - M
. H =50 di \
. T
2 e P P —— ey i e e P —— T v v P o ] | N A
. |5 RE T L S Syeere e ey T
=70 dis
-70 dbam
B0 des
-50 dbs
Rtart 2.3 GHz 691 pts Btop 7.405 GHz
Marker Start 20.0 MHz 691 pts Stop 25.0 GHz
Type | Ref | Trc | X-value | v-value | Function | Function Result Marker
M1 1 2.4 GHz ~34.30 dBm Type | Ret | Tre| X-value | v-value | Function | Function Result |
M2 1 2.39535 GHz -58.96 dBm M1 1 4.818 GHz -52.13 dém
T v p e T
L L J i L L i
Spectrum 2 (0 -
Ref Level 10.00 dam  Offset 11,53 dB e RBW 00 kHz
15dB  BWT 250 ms e VBW 300 kH:  Mode Auto Sweep
1P Max
Mi[1] 50.02 dfum|
4, 8900 GHZ|
0 o
0 dem
20 din
D1 -22.340 dem
30 di
40 i
39 Blank -‘
=50 di J'
0 | Ay )
R e | Wy AT ey e s ]
-70 dbam
-50 dbs
Start 20.0 MHz 691 pts Stop 25.0 GHz
Marker
Type | Ret | Tre| X-value | v-value | Function | Function Result |
M1 4,89 GHz -50.02 dém
Heasuring... ‘_ ) P
L L J i
Srecmms ] = o e R
Ref Lovel 10.00 dar  Offset 11,53 d e RBW 100 kHz Ref Lovel 10.00 dar  Offset 11,53 dB e RBW 100 kHz
Att 15d6  SWT 75905 @ VBW 300 kHz  Mode suto FET 15d6  SWT 250 ms e VBW 300 kH:  Mode suto Sweep
1Pk Max 1Pk Max
M2[1] 50.97 dbm ML) 5471 dBm)
2.3000 GHz
mif1] © deav
0 des
20 di
D1 220860 g8
~30 s
7 8 40 it
, -50 dBm—f—r
-0 db """"x.-\ Y EFRSS. S RYY [V RITIN SUTTISYS ST (TP ey Sy 4.6 [ St Fatd t
v e W e e [P PP = e AT E
-70 des
-70 s
-B0 dem
-B0 dBm
CF 2,494 GHz 691 pts Span 32.0 MHz
Marker ] Start 30.0 MHz 691 pts Stop 25.0 GHz
Typo | Ret | Tre | *-valug | v-value | Function | Function Result Markar
M1 1 2.4035 GHz £5.30 dbm Type | Ret | Tre | H-value | ¥-value | Funetion | Function Result |
M2 1 2.484599 GHz -58.97 dBém M1 1 3.3 GHz -54.71 dém
S Y p e T
L L J i L L i
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Hopping mode_BDR(1Mbps)

Spectrum 4 (¥ ] = Spectrum 4 (¥ ] 5
RefLevel 10.00 d@m Offset 11.53 dié = RBW 100 kHz RefLevel 10.00 d@m Offset 11.53 dié = RBW 100 kHz
Att 15 dE  BWT  2065.5 us & VBW 300 kHz  Mode Auto FFT Att 15 B 8WT 75.9 us @ VBW 300 kHz  Mode Auto FFT
1Pk View 1Pk View
Maf1] Maf1] 60.08 dim|
M1 2.4809460 GHz]
O dem- M1[1] 0;“‘"1 A f M1[1] 1.69 divm|
IWI'UL “, |} 24789770 GHZ|
0 de: ¥ i
I.‘.? T i III
20 dim—| 20 dpt—d. !
30 oz 30 oz
40 dBm T 40 dBm
Jak
50 o f 50 o
-50 g S = . £0 g " T
B L Y s [ o wourin TR WSS BT | STETH TR oo T L T e T, Rwe TP STVITYE N SN WO N TS A
70 des 70 des
B0 o B0 o
[start 2.3 GHz 691 pts Stop 2.42 GHz [start 2470 GHz 691 pts Stop 2.51 GHz
Marker | Marker |
_Type | Ref | Tre | H-valus 1 ¥-walus |__Function | Functinn Result | _Type | Ref | Tre | H-valus 1 ¥-walus |__Function | Functinn Result
M1 1 2.41904 GHz 2,00 diém M1 1 2.478977 GHz 1.59 diém
M2 1 2.4 GHz ~49.48 dbm M2 2.4835 GHz -61.66 dBbm
[1E] 1 239942 GHz -51.75 dém [1E] 1 2403946 GHZ -60.08 dém
" S Ty " S T R
L JL s A JL Jhe ]

Hopping mode_EDR(3Mbps)

Spectrum 4 (¥ ] 5

Spectrum 4 (¥ ] 5

RefLevel 10.00 dm  Offset 11.53 dB = RBW 100 kHz RefLevel 10.00 dm  Offset 11.53 dB = RBW 100 kHz
Att 15 dE  BWT  2065.5 us & VBW 300 kHz  Mode Auto FFT 15 B 8WT 75.9 us @ VBW 300 kHz  Mode Auto FFT
1Pk View
M3l M3l 61.14 didimn|
2.5054490 GHz]
O dem M1[1] M1[1] 2.22 divm|
24779930 GHz|
T oe
20 din = 130
1 -22.130 der
30 oz
-40 dim
-50 di
-60 dbe = i T 0 %
et e e R Y oy sk, R T L Tk a4 R B S e et -A.;,a.»-\,l\-.w AP e LB e,
-70 des
B0 o B0 o
start 2.3 GHz 691 pts Stop 2.42 GHz start 2,476 GHz 691 pts Stop 2.51 GHz
Marker | Marker |
_Type | Ref | Tre | H-valus 1 ¥-walus |__Function | Functinn Result | _Type | Ref | Tre | H-valus 1 ¥-walus |__Function | Functinn Result
M1 1 2.41505 GHz 2.13 diém M1 1 2.477993 GHz 2,32 diém
M2 1 2.4 GHz ~40.90 dBm M2 1 2.4835 GHz -61.72 dBm
[1E] 1 236292 GHz -59.99 dém [1E] 1 2505449 GHz -61.14 dém
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Cz.tllbratlon Calibration due.
interval
Spectrum Analyzer R&S FSV40 101002 1 year 2020.06.24
8360B Series Swept HP 83630B 3844A00786 1 year 2021.01.15
Signal Generator
DC Power Supply Agilent 6632B US36351824 1 year 2021.01.14
Power Meter Anritsu ML2495A 1438001 1 year 2021.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2021.01.14
Attenuator KEYSIGHT 8493C 82506 1 year 2021.01.14
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 9]?7]3(2?0 2 years 2021.02.19
Preamplifier R&S SCU01 100603 1 year 2020.11.25
Preamplifier AGILENT 8449B 3008A01742 1 year 2021.01.02
EMI Test Receiver R&S ESU26 100551 1 year 2021.04.01
EMI TEST
RECEIVER R&S ESR3 101781 1 year 2021.01.10
PULSE LIMITER R&S ESH3-Z2 101915 1 year 2021.01.02
BLUETOOTH
TESTER TESCOM TC-3000C 3000C000868 1 year 2021.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.
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
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