TEST REPORT

KES Co., Ltd.

Report No. : KES-RF240779 #3002, #3503, #3701, 40, Simin-daero365beon-gil, Dongan-gu,
KE Page 1/54 Anyang-si Gyeonggi-do, 14057, Republic of Korea
Tel: +82-31-425-6200, Fax : +82-31-341-3838
B FCC TEST REPORT
1. Client
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KES Co., Ltd. personnel only, and shall be noted in the revision section of the document. Any alteration of this document not carried out by

KES Co., Ltd. will constitute fraud and shall nullify the document.

Use of uncertainty of measurement for decisions on conformity (decision rule):

B No decision rule is specified by the standard, when comparing the measurement result with the
applicable limit according to the specification in that standard. The decisions on conformity are made

without applying the measurement uncertainty(“simple acceptance” decision rule, previously known as
“accuracy method”).

L1 Other (to be specified, for example when required by the standard or client)

KES-QP16-F01(00-23-01-01)

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).

KES Co., Ltd.



Report No. : KES-RF240779

Page 3/54

TABLE OF CONTENTS

N € T=T o 1T = T I o] 0 =1 1T I PR 4
1.1. =L o LT Yol ] o] (o] o P PP PP PP PP PPPPPPPPPPRPN 4
1.2. TESE CONTIGUIATION. .....eiiiiiiie ettt s bt e e e s a bt e e e n bt e e e anb e e e e e anbe e e e e nneas 4
1.3. Information about derivative MOE .............eeiiiiiiiii e 5
1.4. ACCESSONY INFOIMMALION ....eeiiiiitiee ettt e et e et e e e e e st e e e st et e e e anbne e e e annns 5
1.5. (DY o= a oo [ or=1 1 o] o <SPPSR 5
1.6. ST Taa] o1 (o= 1 (o1 U] = o o PSSR 5
1.7. oS Mo T Fo 1 = B - L= PSPPSR 5
1.8. MeasuremMeENt UNCEITAINTY ......cc.uvviieiieeeiiiieiieir e e e e s se st e e e e e e s st re e e e e e e s e santereeeraeesassnsanneeeaeesaannnes 5
1.8. Frequency/channel OPEratiONS ...........coiiiiiiiiiiiie e r e e e s e s e e e e e s e s ee e e e e e e s aannnes 6
11 0 4= V0 5 8
G T 1S A =TS £ USRS 9
3.1. 20 dB DANAWITLN ..o n 9
3.2. L@ 1011 o180 010111V PSP 14
3.3. Carrier freqUENCY SEPAratION ..........ccveviiiieie e 16
3.4, Number of hOPPING FIEQUENCY .....ooiiiiieee e 18
3.5. TIME Of OCCUPBINCY ....eeiiiieiie ettt ettt et e et e e e sabe e e e aabb e e e abbeeeesbneeeeane 21
3.6. Radiated restricted band and @mMISSIONS .........cooiiiiiiiiiii e 25
3.7. Conducted band edge and out of band emMISSIONS ...........ccvviiiiiiiiiiiie e 43
3.8. Y Y@ oo ] o 11 Ted 1= To =T 0 0T I3 (o] o 1RSSR 51
3.9. ANENNA REQUINEIMENT......eiiiiiitiiie ettt e et bt e e e s bb et e e sbe e e e e sabb e e e e snbreeeesbneeeeane 53
Appendix A.  Measurement EQUIPMENT.........ccoii i 54
KES-QP16-F01(00-23-01-01) KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).



Report No. : KES-RF240779 Page 4/ 54

1. General information

Applicant: LINKFLOW Co., Ltd.

Applicant address: 3,4F, 54, Nonhyeon-ro 2-gil, Gangnam-gu, Seoul, South Korea
Test site: KES Co., Ltd.

Test site address: [] #3002, #3503, #3701, 40, Simin-daero365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Republic of Korea
X 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: 2AVCKLFP3300

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

1.1 EUT description
Equipment under test P Series

2 402 Miz ~ 2480 Mz (BDR, EDR): 79 ch
2 402 Mz ~2 480 Miz (LE 1/2 Mbps) : 40 ch
2412 Mz ~2 462 Mz (802.11b/g/n_HT20) : 11 ch
2 422 Wiz ~ 2 452 Mz (802.11n_HT40) : 7 ch
5180 Miz ~5 240 Mt (802.11a/n_HT20/ac_VHT20) : 4 ch
UNI-1 5190 Mz ~5230 Mz (802.11n_HT40/ac_VHT40): 2 ch
5210 Miz (802.11ac_VHT80): 1 ch
5745 Miz ~5 825 Mz (802.11a/n_HT20/ac_VHT20) : 5 ch
UNII-3 5755 Mz ~5795 Mz (802.11n_HT40/ac_VHT40) : 2 ch
5775 Wz (802.11ac_VHT80) : 1 ch
Model LF-P3000
Derivative Model LF-P3300
Modulation technique GFSK, DSSS, OFDM
Antenna specification 2.4 Gz band FPCB Antenna // Peak gain: 1.58 dBi
UNII-1 band FPCB Antenna // Peak gain: 3.70 dBi
UNII-3 band FPCB Antenna // Peak gain: 3.49 dBi

Frequency range &
Number of channels

Power source DC 3.85 V (Battery)
H/W version v1.0
S/W version v1.0
1.2. Test configuration

The LINKFLOW Co., Ltd. // P Series // LE-P3000 // FCC ID: 2AVCKL FP3300 was tested according to the
specification of EUT, the EUT must comply with following standards and KDB documents.

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

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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1.3. Information about derivative model
Derivative model LF-P3300 has no electrical, circuitry, appearance, or color differences from the basic model
LF-P3000. It is simply a way to manage different names for different vendors.

1.4. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. Device modifications
N/A

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

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

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=0.75+ 10 = 10.75 (dB)

For Radiation test :
Field strength level (d8B4V/m) = Measured level (dB&V) + Antenna factor (dB) + Cable loss (dB) — Amplifier gain
(dB)

1.7. Worst case data rate
N/A

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.22 dB ( SHIELD ROOM #6 )
Uncertainty for Radiation emission test Below 1 Gz 4.04 B (SAC#6)
(include Fundamental emission) Above 1 O 532 dB (SAC #5)

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

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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1.8. Frequency/channel operations
Ch. Frequency (M) Rate(Mbps)
BDR 1 Mbps,
00 2402 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
40 2442 EDR 2 Mbps,
EDR 3 Mbps
BDR 1.Mbps,
78 2480 EDR 2 Mbps,
EDR 3 Mbps
Ch. Frequency (Miz) Rate(Mbps)
LE 1 Mbps,
00 2 402 LE 2 Mbps
LE 1 Mbps,
20 2442 LE 2 Mbps
LE 1 Mbps,
39 2 480 LE 2 Mbps
Ch. Frequency (Mk) Mode
1 2412 802.11b/g/n_HT20
6 2 437 802.11b/g/n_HT20
11 2 462 802.11b/g/n_HT20
Ch. Frequency (Mk) Mode
3 2422 802.11n_HT40
6 2437 802.11n_HT40
9 2452 802.11n_HT40

KES-QP16-F01(00-23-01-01)
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UNII-1 UNII-3
Ch. | Frequency (Mk) Ch. | Frequency (Mk)
36 5180 149 5745
44 5220 157 5785
48 5240 165 5825
802.11a/n_HT20/ac_VHT20 mode
UNII-1 UNII-3
Ch. | Frequency (Mk) Ch. | Frequency (M)
38 5190 151 5755
46 5230 159 5795
802.11n_HT40/ac_VHT40 mode
UNII-1 UNII-3
Ch. | Frequency (Mk) Ch. | Frequency (M)
42 5210 155 5775

802.11ac_VHT80 mode
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2. Summary of tests
Section in o
FCC Part 15 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)(2)(iii) Number of channels Pass
15.247(a)(2)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.207(a) AC Conducted emissions Pass
15.247(d) Conducted spurious emission and band edge Pass
15.203 Antenna Requirement Pass
Note.
1. The EUT does not support simultaneous operation of BT & WLAN.
2. By the request of applicant, test is performed with power setting value below :
Mode Frequency (M) Setting value
BDR 1 Mbps 9
EDR 2 Mbps 2 402 ~ 2 480 9
EDR 3 Mbps 9
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3. Test results
3.1. 20 dB bandwidth

Test procedure
ANSI 63.10-2013

Test setup

EUT Attenuator

Page 9/54

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

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

. Sweep = Auto

. Detector function = Peak

. Sweep = Auto couple

. Trace mode = Max hold

. All the trace to stabilize

O~NOOUPARWN PR

Limit
Not applicable

KES-QP16-F01(00-23-01-01)
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Frequency(Miz) Channel no. Data rate(Mbps) Measured bandwidth (M)
2 402 00 0.66
2 442 40 BDR 1 Mbps 0.66
2480 78 0.66
2402 00 1.32
2 442 40 EDR 2 Mbps 1.32
2480 78 1.32
2402 00 1.30
2442 40 EDR 3 Mbps 1.29
2480 78 1.29
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Spectrum2 @] ) Spectrum2 @] )
Ref Level 17.00 cBm @ RBW 10 kHz Ref Level 17.00 cBm @ RBW 10 kHz
Att 3508 SWT 180.6 us @ VBW 30 kHz  Mode Auto FFT Att 3508 SWT 180.6 us @ VBW 30 kHz  Mode Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
M1[1] 5.86 dBm) M1[1] 5.65 dBm)
10 de 4 2.402000900 GHz| 10 d 2.442000300 GHz|
nd& 20.00 dB| nd& 20.00 dB|
0 des I’W{WU\YI‘V“V\ Bw 662.030000000 kHz 0 des I’V\(m J\Yl“u" Bw 661.430000000 kHz
Q factor 3628.2) e |r Q factor 3692.0)
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60 o 60 o
CF 2.402 GHz 10001 pts Span 3.0 MHz CF 2.442 GHz 10001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | _Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | _Function | Function Result |
ML 1 2,4020009 GHz 5.86 GBm nd down 662.03 kHz ML 1 2,4420003 GHz 5.65 dBm nd down 661.43 kHz
1 1 2,40165503 GHz -14.21 dBm nde. 20.00 dB 1 1 2.44165443 GHz -14.36 dBm nde. 20.00 dB
T2 1 2.40231707 GHz -14.20 dBm Q factor 3628.2 T2 1 2.44231587 GH2 -14.32 dBm Q factor 3692.0
hi T measuring..  WALALLLLD W s hi | Measuring... COAD e )
Spectrum2 @] )
Ref Level 17.00 cBm @ RBW 10 kHz
Att 3508 SWT 180.6 us @ VBW 30 kHz  Mode Auto FFT
TOF
@ 1Pk Max
M1[1] E dBm|
10 de + 2.480000000 GHz|
nd& 20.00 dB|
0 des {WNM ﬁv‘“ﬁm Bw 661.730000000 kHz
Q factor 3747.7
oa e e
20 d r.ﬁfu \M\ n
¥ V
30 d ! 5
30 Lr\ vv
d M el
-0 Pl VA Blank
sapte) Mt a
o]
-60 d
=70 d
60 o
CF 2.48 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-valug | ¥-value | _Function | Function Result |
ML 1 2.48 GHz 5.54 dBm nd down 661.73 kHz
1 1 2,47965413 GHz -14.46 dBm nde. 20.00 dB
T2 1 2.48031587 GH2 -14.47 dBm Q factor 3747.7
—
{ by T Measuring..  MALARLLLD Wk y
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EDR 2 Mbps

| ]

| Heasuring...
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Spectrum2 @] ) Spectrum2 @] )
Ref Level 17.00 cBm @ RBW 20 kHz Ref Level 17.00 cBm @ RBW 20 kHz
Att 3508 SWT 189.5 us @ VBW S0 kHz  Mode Auto FFT Att 3508 SWT 189.5 us @ VBW S0 kHz  Mode Auto FFT
TOF TOF
[® 1Pk Max [® 1Pk Max
M1[1] 3.63 dBm M1[1] 3.07 dBm)
10 df = 2.401987500 GHz 10 d = 2.441987000 GHz
1. 20.00 dB| Y nda 20.00 dB|
0 dBy v 1.320870000 MHz 0 dBy o Bw 1.319370000 MHz
J”J\.’U K Mﬂ‘ 1818.5] b "‘m\rw actor 1850.9
10 d 10d Y
10 10 - —
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CF 2.402 GHz 10001 pts Span 5.0 MHz CF 2.442 GHz 10001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | _Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | _Function | Function Result |
ML 1 2,4019875 GHz 3.63 dBm nd down 1.32087 MHz ML 1 2.441987 GHz 3.07 dBm nd down 131937 MHz
1 1 2,40131357 GHz -16.36 dBm nde. 20.00 dB 1 1 2,44131357 GHz -17.00 dBm nde. 20.00 dB
T2 1 2.40263444 GH2 -16.37 dBm Q factor 1B818.5 T2 1 2.44263294 GH2 -16.89 dBm Q factor 1850.9
—
L K | Measuring...  WESNRNNNN e Z | L K | Measuring...  WRNNRLNAN W6 7
Spectrum 2 ® o
Ref Level 17.00 gBm @ RBW 20 kHz
Att 3508 SWT 189.5 ps @ VBW S0 kHz  Mode Auto FFT
TOF
j@ 1Pk Max
mMi[1] 3.03 dBm)|
10 d ™ 2.479987500 GHz
1 ndB 20.00 dB|
0 dBs rhf Bw 1.320870000 MH2
’f""rwv w‘aclur 1877.5
_i0 d ¥
10 T?J -
=20 de {
_30 di |
e LN M\/"W‘/ \J"’w‘ 2 AV
0 7 / TR Blank
7l e PR A i
60 de
-70 d
80 d
CF 2.48 GHz 10001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-valua | ¥-valua |__Function | Function Result |
ML T 2,4799875 GHz 3.03 dBm ndB down 1.32087 MHz
T1 1 2,47931207 GHz -17.01 dBm ndk. 20.00 dB
T2 1 2.48083284 GHz -16.96 dBm Q factor 1877.5
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EDR 3 Mbps

Spectrum2 @] ) Spectrum2 @] )
Ref Level 17.00 cBm ® RBW 20 kHz Ref Level 17.00 cBm ® RBW 20 kHz
Att 3508 SWT 1805 ps @ VBW S0 kHz  Mode Auto FFT Att 3508 SWT 1805 ps @ VBW S0 kHz  Mode Auto FFT
TOF TOF
[® 1Pk Max [® 1Pk Max
M1[1] 3.15 dBm)| M1[1] 3.35 dBm)|
10d i 2.401984500 GHz 10d 2.442136490 GHz
1. ndB 20.00 dB| ndB 20.00 dB|
0 db s Bw 1.304370000 MHz 0 db P Bw 1292870000 MHz
Y. W W actor 1841.5] o W actor 1888.9|
10 d }‘(N W\.R, 10d a\’\n
20d t Y 20d '
20 d /’ n\‘ 304 L
e A
04 Wy puheii) o d 1
N B R
e . 50 e e L .
&0 d &0 d
70d 70d
80 d 80 d
CF 2.402 GHz 10001 pts Span 5.0 MHz CF 2.442 GHz 10001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 2,4019845 GHz 3.15 dBm ndé down 1.30437 MHz ML 1 2,44213649 GHz 3.35 dBm ndé down 1.29287 MHz
TL 1 2,40132257 GHz -16.82 dém ndb 20.00 dB TL 1 2,44132507 GHz -16.60 dBm ndb 20.00 dB
T2 1 2.40262694 GH2 -16.85 dBm Q factor 1841.5 T2 1 2.44261794 GH2 -16.64 dBm Q factor 1838.9
[ )i R 4 | L )i 7 measunng.. WAL o )

Spectrum2 @] )
Ref Level 17.00 cBm ® RBW 20 kHz
Att 3508 SWT 1805 ps @ VBW S0 kHz  Mode Auto FFT
TOF
(@ 17k Max
M1[1] 3.51 dBm)|
1od T 2.480136490 GHz
X ndB 20.00 dB|
0 db i Bw 1293370000 MHz
e r\m\ actor 1917.6|
10d flz‘ \
20d . b
/ \
30d | L
\
0d g Al ""«/] VAN o et
7 R
I
B0l St e,
% TS PR
&0 d
70d
80 d
CF 2.48 GHz 10001 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 2,48013649 GHz 3.51 dBm ndé down 1.29337 MHz
TL 1 2,47932407 GHz -16.46 dBm ndb 20.00 dB
T2 1 2.48061744 GH2 -16.47 dBm Q factor 1917.6
L J’: | Measuring... D p

Blank
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3.2. Output power
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013 — Section 11.9.2.1 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

Test setting

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

Limit

According to 815.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencie
s separated by a minimum of 25 kiz or the 20 dB bandwidth of the hopping channel, whichever is gr
eater, provided the systems operate with an output power no greater than 125 mW.

According to 815.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 M empl
oying at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725
~ 5 805 Mz band: 1 Watt.

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

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results

Frequency(Mk) Channel no. Data rate(Mbps) P:\\/\\//:rr?g];m) Powpeera(lt(iBm) Power Limit (dBm)
2 402 00 10.80 10.94 20.97
2442 40 BDR 1 Mbps 10.55 10.73 20.97
2480 78 10.47 10.62 20.97
2402 00 7.96 10.23 20.97
2442 40 EDR 2 Mbps 7.36 9.90 20.97
2480 78 7.53 9.85 20.97
2 402 00 8.19 10.72 20.97
2442 40 EDR 3 Mbps 7.52 10.34 20.97
2480 78 7.71 10.31 20.97

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3.3. Carrier frequency separation
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

Page 16/ 54

EUT

Test Setting

Attenuator

Spectrum analyzer

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

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

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

identify the center of each individual channel.
4. Video (or Average) Bandwidth (VBW) > RBW

5. Sweep = auto

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

8. Allow the trace to stabilize.

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

included in the test report.

Limit

According to 15.247(a)(1), Frequency hopping 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.
Alternatively, frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have hopping channel
carrier frequencies that are separated by 25 kiz 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.

KES-QP16-F01(00-23-01-01)
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Test results

Frequency(Mk) Channel no. Data rate(Mbps) Channel(&ze)paratlon L(k:}n]z)'t

2442 40 BDR 1 Mbps 1.00 >0.44

2442 40 EDR 2 Mbps 1.00 >0.88

2 442 40 EDR 3 Mbps 1.00 >0.87

Spectrum 2 @L | | (Epestmmp Spectrum 2z @ &2
Ref Level 30.00 d&m ® RBW 20 kHz Ref Level 30.00 dem @ RBW 20 kHz
Att S0dB  SWT 63.3 s @ VBW 100 kHz  Mode Auto FFT Att S0 B  SWT 63.3 s @ VBW 100kHz Mode auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
D2(1] 0.09 dB| D2[1] 0.0+ dB)
999.500 kHz| 1.000100 MHz|
20 de Mi[1] 9.22 dBm)| 20 de Mi1[1] 6.74 dBm)
104 M pz2-441988300 GHz| 10d M 2.441988600 GHz|
. M’\.—\[, I i o f =
R A A ad \ el AN PP AN N N, A
N ] M T A, F Ve TSRS AT Raava
~ W b A,
<3 e ~ -10 der
A4
-20 e -20 e
-30 di -30 di
-40 df -40 df
-50 d -50 d
.60 di -60 dl
CF 2.442 GHz 10001 pts SEdn 3.0 MHz CF 2.442 GHz 10001 pts SEan 3.0 MHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
1 2.4419883 GHz 9.22 dBm 1 2.4419886 GHz 6.74 dBm
D2 M1 1 999.5 kHz 0.09 dé D2 M1 1 1.0001 MHz 0.04 d8
— —
Il Measuring..  WANMRAAED W6 N Measuring...  QERINENED Wl
JL J 4| L JL J 4
Spectrum 2 ® né‘
Ref Level 30.00 d&m ® RBW 20 kHz
Att 50 dB  SWT 63.3ps @ VBW 100 kHz Mode Auto FFT
TOF
(@ 1Pk Max
D2(1] 0.05 dB|
" 1.000100 MHz|
20 da M1[1] 6.72 dBm)
" 2.441988600 GHz|
10 dBi Uz
. I Mon A
| QA= R ALLY ~uy N s
-10 i
-20 i
Blank
-30
-40
-50
-60 d
CF 2.442 GHz 10001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result
M1 1 2.4419886 GHz 6.72 dém
D2 M1 1 1.0001 MHz 0.05 dé
—
i
JU | Measuring... [ EEREERN ™ 4
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3.4. Number of hopping frequency
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT

Attenuator

Page 18 /54

Test setting

Spectrum analyzer

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

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

channels to be clearly seen.

2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or

the 20 dB bandwidth, whichever is smaller.
3. VBW = RBW.
4. Sweep = auto
5. Detector function = peak
6. Trace = max hold

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

adjacent channels.

Limit

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

use at least 15 hopping frequencies.
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requency Data rate(Mbps) Number of hopping frequency Limit
2402 ~ 2 480 M BDR 1 Mbps 79 215
2402 ~ 2 480 M EDR 2 Mbps 79 =215
2402 ~ 2 480 Mz EDR 3 Mbps 79 215

Test results

Hopping mode_BDR(1 Mbps)

Hopping mode_EDR(2 Mbps)

Spectrum

Ref Level 30.00 dBém & RBW 100 kHz
Att S0 dE SWT 56.0ps @ VBW 300 kHz  Mode Auto FFT

TOF

att

Spectrum
Ref Level 30.00 dBm

& RBW 100 kHz
S0dE  SWT 55.9ps @ VBW 300 kHz  Mode Auto FET

:m"‘f ﬁ!‘kﬂl /A\('IMIHWU\,ﬂﬂ'UW\ IARAARAAARIIANT AR AR AP AN ASARNAAAAN A AR AN
AL RN LAY WVWWW\.’\{\’J‘JWW“J i {
1 b
e )i T Heasurin o -.T“ ~ \Markar. )i T Heasurin o .".u..# y

Spectrum 2 ®1

(%)

Ref Level 30.00 d&m & RBW 100 kHz
Att S0 dB  SWT 56.9 us @ VBW 300 kHz Mode auto FFT

Att

Ref Level 30.00 d&m

Spectrum 2 ®1

& RBW 100 kHz
S0 dB  SWT 56.9 us @ VBW 300 kHz Mode auto FFT

(%)

TOF TOF
@ 1Pk Max @ 1Pk Max
20 d 20 d

MAAARAA

P ARAARAAARAI AR AR A

10 -10d
20d L 20d }
-4nd -4nd
s0d 50 d
60 d 60 d

Start 2.4415 GHz

10001 pts Stop 2.4835 GHz Start 2.4415 GHz 10001 pts Stop 2.4835 GHz
Marker Marker
e ——
K | Measurin a..  QEERNRRND 2| L K | Measurin a..  QEERNRRND 7
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Hopping mode_ EDR(3 Mbps)

Spectrum ) Spectrum2 @] )
Ref Level 30.00 cBm & RBW 100 kHz Ref Level 30.00 cBm ® RBW 100 kHz
Att SOdB  SWT 55.0 s @ VBW 300 kHz  Mode Auto FFT Att SOdB  SWT 55.0 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
[® 17k Max [® 17k Max
20 de 20 de
10 e T 10 e " ’{'
RPN NP R A A AN At | P ARRRE PRI AN PP b YRR AT AT ARNI
0 dpm 0 dbm T
,”(J 0d |\
-20) o 20 d i
\
e a0a Mot
-40 d -40 d
-50 d -50 d
60 df 60 df
Start 2.4 GHz 10001 pts Stop 2.4415 GHz Start 2.4415 GHz 10001 pts Stop 2.4835 GHz
Marker Marker
e ——
K | Measuring...  WRNNRLNAN W6 2| L K | Measuring...  WRNNRLNAN W6 7
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3.5. Time of occupancy
Test procedure
KDB 558074 v05r02 & ANSI 63.10-2013

Test setup

EUT Attenuator Spectrum analyzer

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

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

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

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

5. Detector function = peak

6. Trace = max hold

Limit

According to 15.247(a)(1)(iii), for frequency hopping system operating in the 2 400 ~ 2 483.5 M band,
the average time of occupancy on any frequency shall not be greater than 0.4 second within a 31.6
second period.

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

Time of occupancy on the TX channel in 31.6 sec
= time domain slot length x (hop rate + number of hop per channel) x 31.6
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. Time of occupancy on the Tx . .
Frequency Dwell time X Limit for time of occupancy on the
FEEIEE B2E (MHz) (ms) channel(rl:sflﬁ Sec Tx channel in 31.6 sec (ms)
DH1 2442 0.384 122.88 400
DH3 2442 1.640 262.40 400
DH5 2442 2.888 308.05 400
2-DH1 2442 0.389 124.48 400
2-DH3 2442 1.641 262.56 400
2-DH5 2442 2.890 308.27 400
3-DH1 2442 0.389 124.48 400
3-DH3 2442 1.640 262.40 400
3-DH5 2442 2.892 308.48 400
Operation mode: GFSK, m/4DQPSK, 8DPSK
Note:
Normal Mode
DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 122.88 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.40 (ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.05 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 124.48 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 262.56 (ms)
2-DH5: Dwell time (ms) % [(1 600 + 6) + 79] x 31.6(s) = 308.27 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 124.48 (ms)
3-DH3: Dwell time (ms) % [(1 600 + 4) + 79] x 31.6(s) = 262.40 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 308.48 (ms)
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BDR(1 Mbps)

EDR(2 Mbps)

Spectrum 2 ®1 ) Spectrum 2 ®]
Ref Level 30.00 cBm ® RBW 5 MHz Ref Level 30.00 dém @ RBW 5 MHz
Att 50 dB @ SWT 900 is @ VBW 20 MHz Att S0 dB e SWT 900 ps @ VBW 20 MHz
SGL TRG!VID TOF SGL TRG:VID TDF
[@ 1Pk Max _] [@ 1Pk Max
D2[1] 6.72 dB M1[1] -20.01 dBm
» 383.8900 ps| » 620.0 ns
20 dem M1[1] -24.27 dBm)| 20 dem D2[1] 3.77 dB|
800.0 ns 389.2900 ps|
10 dBrr 10 dBrr
L - L } +
-iod -0 d T T
il
i L i ik
a0d ! a0d
-50 de -50 de
60 ds 60 de
CF 2.442 GHz 10001 pts 90.0 ps/ CF 2.442 GHz 10001 pts 90.0 ps/
Marker Marker
Type | Ref | Tre| X-value | ¥-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
ML 1 -B00.0 ns -24.27 dBm ML 1 -620,0 ns -20.01 dém
D2 M1 1 383.89 ps 6.72 dB D2 M1 1 389.29 us 3.77 dB.
_
L il ] Ready WNERRREEY W8 4| L 1 ] Ready RN 4
Spectrum 2 ®1 ) Spectrum 2 ®] ==
Ref Level 30.00 cBm ® RBW 5 MHz Ref Level 30.00 dém @ RBW 5 MHz
Att S0 dB @ SWT 2.5 ms @ VBW 20 MHz Att S0 dB @ SWT 2.5 ms @ VBW 20 MHz
SGL TRG!VID TOF SGL TRG:VID TDF
[@ 1Pk Max _] [@ 1Pk Max
D2[1] 5.29 dB D2[1] 2.73 dB
» 1.639550 ms » 1.641050 ms|
20 dem M1[1] -21.01 dBm)| 20 dem ™M1[1] -20.24 dBm)|
800 ns| 800 ns|
10 dBrr ‘ 10 dBrr
[EE t [EE
-0 d -0 d
=30 d 130 o 1
-40 df -40 df
-50 ds -50 de
60 de 60 de
CF 2.442 GHz 10001 pts 250.0 ps/ CF 2.442 GHz 10001 pts 250.0 ps/
Marker Marker
Type | Ref | Tre| X-value | ¥-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value |__Function | Function Result |
ML 1 -B00.0 ns -21.01 dBm ML 1 -B00.0 ns -20.24 dBm
D2 M1 1 1.63955 ms 5.20 dp D2 M1 1 1.64105 ms 2.73 dB

L J': ) Ready 4 | L J"\ ] Ready
Spectrum 2 @ = Spectrum 2 ®]
Ref Level 30.00 Bm ® RBW 5 MHz Ref Level 30.00 dBm @ RBW 5 MHz
Att S0dE & SWT 4ms @ VBW 20 MHz Att 50dB w SWT 4ms & VBW 20 MHz
TRG:VID TOF SGL TRG:VID TDF
(@ 1Pk Max [@ 1Pk Max
D2[1] 0.81 dB| M1[1] -20.32 dBm)|
. 2.888000 ms| . 800 ns|
20 dam M1[1] -11.27 dBm 20 dam D2[1] 7.98 dB
800 ns| 2.889600 ms|
o O e L0 o o )
0 db 1 dew 0 db ! Si2
M E 10d
1
-20 de
30d 30d
L d L d
-50 df -50 df
-60 d -60 d
CF 2.442 GHz 10001 pts 400.0 ps/ CF 2.442 GHz 10001 pts 400.0 ps/
Marker Marker
Type | Ref | Trc | X-value | ¥-value |__Function | Function Result | Type | Ref | Trc | X-valus | Y-value |__Function | Function Result |
ML 1 -B00.0 ns -11.27 dbm ML 1 -B0D.0 ns 20,32 dbm
D2 M1 1 2.838 ms 0.81 dB D2 M1 1 2.8896 ms 7.98 dB
—
[ J—i J Measuring... N ) [ J"\ J Ready P
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EDR(3 Mbps)

Spectrum 2 ®1

()

Spectrum 2 ®]

=)

| I

Ref Level 30.00 cBm @ RBW 5 MHz Ref Level 30.00 dém @ RBW 5 MHz
Att 50 dB @ SWT 900 is @ VBW 20 MHz Att S0 dB @ SWT 2.5 ms @ VBW 20 MHz
SGL TRG!VID TOF SGL TRG:VID TDF
[@ 1Pk Max _] [@ 1Pk Max
D2[1] 5.36 dB D2[1] 3.47 dB
y 388.6600 ps y 1.640300 ms
20 dem M1[1] -18.84 dBm)| 20 dem ™M1[1] -19.52 dBm)|
620.0 ns 800 ns|
10 dBrr 10 dBrr
G_2.001 RG 2.000 dEm
[EE t V A [EE
-0 d -0 d
+ -30 df
[T
-40 df -40 df
-50 ds -50 de
60 ds 60 de
CF 2.442 GHz 10001 pts 90.0 ps/ CF 2.442 GHz 10001 pts 250.0 ps/
Marker Marker
Type | Ref | Tre| X-value | ¥-value | Function Function Result | Type | Ref | Tre | X-value | Y-value Function | Function Result |
ML 1 -620.,0 ns -16.84 dBm ML 1 -B00.0 s -19.52 dém
D2 M1 1 388.66 ps 5.36 dB D2 M1 1 1.6403 ms 3.47 dB

It

Ready

Ref Level 30.00 d&m

Spectrum 2 ®1

® RBW 5 MHz

Att S0 dB @ SWT 4 ms @ VBW 20 MHz
SGL TRG!VID TOF
(@ 1Pk Max
M1[1] 22.73 dBm
; 800 ns
20 dem p2[1] 7.86 dB)
2.891600 ms|
40 d
-50 de
60 de
CF 2.442 GHz 10001 pts 400.0 ps/
Marker
Type | Ref | Tre| X-value | ¥-value | Function Function Result |
ML 1 -800.0 ns -22.73 dBm
D2 M1 1 2.8916 ms 7.86 dB

| )¢

Blank
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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 Kkilz

to 30 Mz Emissions.

Turn Table

EUT l

Power Cable 0.8m

Page 25/ 54

Coaxial
M—Cable

p .

Power

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

to 1 Gz emissions.

T

Ground Plane

EMI Receiver

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

<t 3m T

Ground Plane
Power
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 (ffz
to the tenth harmonic of the highest fundamental frequency or to 40 (lz emissions, whichever is lower.

; Antenna
; g wer
i
i
i
EUT | N q.i..mm p Horn
Y antenna
4m
( B Spectrum
| I_‘ A, analyzer
i -
¢ [ N
Turntable i Im \
Sm
™ Pre-amp D%E
| | |

Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
Test procedure below 30 Mk

1.

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

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

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

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

Test procedure above 30 Mk

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground for 30 Miz-1 Gz and
1.5 meters for above 1 @z at a 3 meter anechoic chamber test site. The table was rotated 360
degrees to determine the position of the highest radiation.

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

For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees
to find the maximum reading.

The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

5. Spectrum analyzer settings for f <1 (llz:

Span = wide enough to fully capture the emission being measured
RBW = 120 ki

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

SISICIFACYS)
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6. Spectrum analyzer settings for f 21 (flz: Peak

SISISICISACS

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 M

VBW = 3 Mk

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

7. Spectrum analyzer settings for f 21 (llz: Average

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

@ RBW =1 i

@ VBW =3 x RBW

@ Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may require
increasing the number of points in the sweep or reducing the span. If this condition cannot be
satisfied, then the detector mode shall be set to peak.

(® Averaging type = power(i.e., RMS)

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

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

® Sweep =auto

(@ Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission
limit in order to compute the emission level that would have been measured had the test been
performed at 100 percent duty cycle. The correction factor is computed as follows:

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

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

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.
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Note.
1. <30 Mk, extrapolation factor of 40 dB/decade of distance. Fa = 40log(Dm/DSs)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dm/DSs)

Where:
Fa = Distance factorin dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

2. Field strength(dBV/m) = Level(dB.V) + CF (dB) + or DCF(dB)

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

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

5. 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.

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

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

w

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

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

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 M, 76 ~ 88 Mz, 174 ~ 216 Ml 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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Duty cycle

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

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

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted

signal.
Ton time Period Duty cycle | Duty cycle Uy EEle
Mode ycy ycy correction factor
(ms) (ms) (Linear) (%)
(dB)
BDR(1 Mbps) 2.89 3.75 0.77 77.07 1.14
EDR(3 Mbps) 2.90 3.75 0.77 77.33 1.14

Duty cycle (Linear) = Ton time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

BDR (1 Mbps) EDR (3 Mbps)

Spectrum [F] | [specmm [ hem—C) [
Ref Level 30.00 dém ® RBW 5 Wz Ref Level 30.00 dém ® RBW 5 Wz
At 50 dB @ SWT 15ms & VBW 5 MHz At 50 dB @ SWT 15ms & VBW 5 MHz
TRG:VID TOF SGL TRG:VID TOF
@ 1Pk Max @ 1Pk Max
D3[1] 0.52 dB| D211 +.43 dB|
3.75150 ms| 2.89500 ms|
2 2
20d mi[1] 12.05 dBm)| 20d mi[1] 12.46 dBm)|
2 4055 955
— ‘\ i § 0 ms ‘ |_ |_ 7.49550 ms
0 TRG -2.000 dBm—F t T T 8 TRG -2.000 dBm— - i
-10 dém L : — -10 dém Il ! -
-20 dBm -20 dem M m m m
-30 dém: -30 dém:
-40 dBm -40 dBm
-50 deém: -50 deém:
-60 dem -60 dem

CF 2.442 GHz

lDUDlE 1.5ms/ CF 2.442 GHz lDUDlE 1.5ms/
M:;;:r\ Ref | Trc | K-value | ¥-value | _Function | Function Result | M:;;:r\ Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 7.4955 ms ~12.05 dém M1 1 7.4955 ms ~12.46 dBm
D2 M1 1 2.892 ms -0.27 d& D2 M1 1 2.895 ms -4.43 dB
D3 M1 1 3.7515 ms -0.52 dB D3 M1 1 3.7515 ms -3.66 dB
D ] Measuring.. |||||||'1 7L Tt Ready WRNRERRED W8 P
Note.
1. Tested with the maximum duty that can be set on the EUT.
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Test results (Below 30 Miz)

Mode:

Transfer rate:

Distance of measurement:

BDR (Worst case)

1 Mbps

3 meter

Page 30/ 54

Channel: 00 (Worst case)
Parallel
130
120 _
110 -
100 E
90 f
=~ 80 [
= E
~ C
= 70 F
2 E
m 60 E
5 E
— 50 F
o F
5 a0 E 1 Ll
- E e
30 ; Y ik I TV
20 [ |
10 f
0 f
-10 &
0.009 0.100 1.000 10.000  30.000
Frequency [MHz]
No Frequency Reading c.f Result Limit Engle Remark
PK DK DK
[MH=z] [dBE (V) ] [dB(1/m) ] [dB (pV/m) ] [dB(uV/m)] deqg]
1 11.¢ 23.3 19.¢6 42.9  ——————— 267.8
2 1z. 21.5 19.¢ 41.1 e 267.8
3 13. 19.7 19.7 3.4 - 267.8
4 1e.08 15.0 1.7 3.7 @ -——————————- 2¢7.8
Note.
1. No spurious emission were detected under 30 M, Above data is peak result.
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Test results (Below 1 000 M) — Worst case

Mode: BDR (Worst case)

Transfer rate: 1 Mbps

Distance of measurement: 3 meter

Channel: 00 (Worst case)

Horizontal // Vertical

11

Level [dB(pV./m) ]

O M e JI D ey

”z

L N L A L L L L

Final Result

Ho. Fregquency Pol c.f Result Limit Margin Height Lngle Eemark
o QP QP QP

[MH=z] [dB (pV)] [dB(l/m)] [dB (uV/m) ] [dB(uV/m})]

dB] [cm] [deg]
1 45,39% v 29.0 -12.6 16.4 40.0 23.8 107.0 34.7
2 103.235 v 2B.4 -14.1 14.3 43.5 29.2 400.0 337.4
3 2€69.954 H 37.5 -11.4 26.1 46.0 1.9 103.0 10&.8
4 383.929¢ v 2B.0 -8.5 19.5 46.0 26.5 379.0 118.5
) 4749, 9 H 31.7 -6.9 24.8 4.0 21.2 185.0 7.3
3 480 3 H 34.1 -6.6 27.5 46.0 18.5 100.0 63.2
7 499,238 H 4.8 -6.3 28.6 4.0 17.4 200.0 27.8
8 5 H 34.8 -6.1 28.7 4.0 17.3 205.0 27.6
o 3 H 33.3 -5.%9 27.4 4.0 18.¢6 214.0 202.4
10 H 31.4 -4.8 26.5 46.0 19.5 185.0 0.1
11 v 27.8 -4.1 23.7 4.0 22.3 103.0 142.3
12 v 29.1 -3. 25.14 46.0 20.6 108.0 142.3

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results (Above 1 000 Mt)

Mode: BDR (1 Mbps)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(Mtz) (dBuV) (H/IV) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1100.49 45.70 Peak \Y -9.07 - 36.63 74.00 37.37
1 263.67 46.21 Peak H -8.07 - 38.14 74.00 35.86
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(M) (dBwvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 340.27 47.19 Peak H -1.04 - 46.15 74.00 27.85
2 367.77 46.81 Peak \Y -0.98 - 45.83 74.00 28.17
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum | SPECEURMBING) (=] | [spectrum @ & G
B0 day f‘ B0 day “
| (
70 dBy l 70 dBy T
60 days 60 days i
‘mda.:\‘ " ™ " 5 AL L ™ " J M\' n L «“ . “_,,_ML & w L ‘W.AI i Al
30 day 30 day
10 dapv ﬁ 2 10 dapv ﬁ
Start 2.3 GHz 10001 pts Stop 2.402 GHz Start 2.3 GHz 10001 pts Stop 2.402 GHz
:;;;e:] Ref | Trcll x;;l;;l — 1 Y;:ail;ia - |__Function | Function Result | :;;;e:] Ref | TrclJ xg-\;zl;em — 1 Y;gag\;mﬁa - |__Function | Function Result |
i T Heasuring... T e = | [ )il T Measuring..  MALARLLLD Wk Y
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Horizontal // Peak for 1 Giz to 3 Gz

Vertical // Peak for 1 Giz to 3 Gz

Spectrum 2

@

(=]

Spectrum2 @ (%) (%)

)
v

Ref Level 94.00 dBpv @ RBW 1 MHz Ref Level 94.00 dBpv & RBW 1 MHz
At Sd8  SWT 10.1ms @ VBW 3 MHz _ Mode Auta Sweep At SdB SWT 10.1ms @ VBW 3 MH2 Mode Aulo Sweep
[0 35k Max [0 35k Max
504 Mi[1] 46.21 depv] 50 di Mi[1] 45.70 dBpY|
. 1.263670 GHe] . 1.100490 GHz|
B0 dByr B8O dBys
70 dBy 70 dBy
60 dBy 60 dBy
50 dew i 50 dew
e T . " | L
L L » T " i "
40 oy donit i x| W I i A vt
30 day 30 day
20 dBy 20 dBy
10 dey 10 dey
. 72 . F?
0 day 1 0 deyr 7l
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
M1 1 1.26367 GHz 46.21 dBpV M1 1 1.10049 GHz 45.70 dBpV
T ] Measuring...  RRREALED e ) i | Heasuring.. WMARLLLALD Wk i

Horizontal // Peak for 3 Giz to 18 Gz

Vertical // Peak for 3 Gz to 18 Gz

Ref Level B3.00 dBpv ® RBW 1 MMz

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

Spearums P (7]

Ref Level B3.00 dBpy ® RBW 1 WMHz
Att 0 dB SWT 60 ms @ VBW 3 MHz Mode Auto Sweep

Specrums  C(SpGRRENG)  [¥]

@ 1Pk Max [@ 1Pk Max
B0 dBy B0 dBy
70 day 70 day
&0 day &0 day
50 daj v 50 daj v

30 dBpv

20 dB v 20 dB v
10 dip 10 dip
0 dBy 0 dBy
-10 dBy! -10 dBy!

Start 3.0 GHz 10001 pts
S—

] )

Measuring...

Stop 18.0 GHz

4

Start 3.0 GHz 10001 pts
— m—

Stop 18.0 GHz

Measuring...

1 ]

CRRRRECAD 4

Note.

1. No spurious emission were detected above 3 (ff.

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

Distance of measurement:

BDR (1 Mbps)

Page 34 /54

3 meter

Channel: 40
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
() (dBuvV) (HV) (dB) (dB) (dBV/m) (dBuV/m) (dB)

1111.09

45.79 Peak H

-9.00

36.79 74.00

37.21

1 403.66

44.66 Peak \%

-7.26

37.40 74.00

36.60

Horizontal // Peak for 1 Giz to 3 Gz

Vertical // Peak for 1 Giz to 3 Ghz

I

| Heasuring...

Spectrum 2 @ - Spectrum2 @ -
Ref Level 94.00 dBpv @ RBW 1 MHz Ref Level 94.00 dBpv & RBW 1 MHz
At Sd8  SWT 10.1ms @ VBW 3 MHz _ Mode Auta Sweep At SdB SWT 10.1ms @ VBW 3 MH2 Mode Aulo Sweep
[0 35k Max [0 35k Max
504 Mi[1] 45.79 dBpV] 50 di Mi[1] 44.66 dBpY|
. 1.111090 GHe] . 1.403660 GHz|
B0 dByr B8O dBys
70 dBy 70 dBy
60 d &0 d
0 dBas, 50 deu —+
ot - R g ST EE RN T _.wmuJ e
30 dey 30 dey
20 dey 20 dey
10 dey 10 dey
F?
0 dBy 0 dBy F1
|
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
M1 1 1.11100 GHz 45.79 dBpV M1 1 1.40366 GHz 44.66 dBpV
T | Measuring... WNARARAED Wl 4 bjd | Measuring.. EEARRANAD W P
Speamms  ® o Specmms  ® 5
Ref Level 83.00 By @ RBW 1MHz Ref Level £3.00 dbyy & RBW 1 MHz
At 0dB  SWT 60 ms @ VBW 3 MHz _Mode Auto Sweep At 0dB  SWT 50 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max [@ 1Pk Max
80 dey 80 dey
70 de 70 de
&0 day &0 day
50 dB v 50 dB v
30 de 30 de W
20 dBy 20 dBy
10 dip 10 dip
0 dbu! 0 dbu!
-10 dap -10 dap
Start 3.0 GHz 10001 pts Stop 10.0 GHz Start 3.0 GHz 10001 pts Stop 10.0 GHz
— — — ———

Vi

JU

] Measuring...

4

Note.

1. No spurious emission were detected above 3 (ff.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR (1 Mbps)
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mtz) (dBuV) (HIV) (dB) (dB) (dBV/m) (dBrV/m) (dB)
1013.50 45.92 Peak H -9.62 - 36.30 74.00 37.70
1211.08 45,72 Peak \Y -8.38 - 37.34 74.00 36.66
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
(k) (@ay) | Detect mode | ) (aB) (B) @B/m) | (dBaVim) (dB)
2 483.59 55.33 Peak H -0.72 - 54.61 74.00 19.39
2 483.59 36.08 Average H -0.72 1.14 36.50 54.00 17.50
2 483.84 53.69 Peak H -0.72 - 52.97 74.00 21.03
2 490.83 46.79 Peak \Y -0.70 - 46.09 74.00 27.91
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specium 4 ® [T ) EREES
%;\;:::x m2[1] , w":‘agt‘:r:’pl-‘uv .1;;:::}{ Mi[1] . -ar:.?o 1"?||V
QD\E: _— ) m-'1:’5.{‘;twrlﬂé‘w: " 2.49083040 GHz|
70 da:}k' 70 dE{J
EUdBu\% ] E-uda\
S0 depgv—ij - - — - " s0 dB:M‘ — — JHTI : - - — T - — —
40 day 40 dayv
10 d»;-m\.f—»‘l F2 | -
Start 2.48 GHz 10001 pts Stop 2.51 GHz ]
Marker Start 2.48 GHz 10001 pts Sllm 2.51 GHz
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Marker
iz T Y AT Y T T Function Resul '
‘T'\ | Heasur ing...  BULLL Ll a 4| L ,r: | Measuring... llllll"_‘ y
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Restricted band // Horizontal // Average Restricted band // Vertical // Average
Spectrum 4 (X
Ref Level 103,00 dépv & RBW 1 MHz
Att 15 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
SGL Count 100/100
[@ LRm AvgPwr
00 dBy M2[1] 34.80 dBpV
2.48384410 GHz|
on'dey M1[1] 36.08 dBpY|
2.48358610 GHz|
80 digy
70 df
60 dau'\
50 day k Blank
40 dyi =
30 dB gy
20 dBpv
10 dBv—t ) F2
|
Start 2.48 GHz 10001 pts Stop 2.51 GHz
Marker
Type | Ref | Tre| X-value | ¥-value |__Function | Function Result |
M1 1 2,4835861 GHz 36.08 dBpv
M2 1 2.4838441 GHz 34.80 dBpV
e —
L i ] ready  WRNNNANRN W 4
Horizontal // Peak for 1 Giz to 3 G Vertical // Peak for 1 Giz to 3 Ghz
specrimz OSSR (7] | ([ - OSSRt [T
Ref Level 9400 dBpV ® RBW 1 MHz Ref Level 94.00 dBpV & RBW 1 MHz
At 5dB SWT 10.1ms & VBW 3 MHz Mode Auto Sweep At 5 dB SWT 10.1 ms & VBW 3 MHz Mode Auto Swaap
(@ 1Pk Max (@ 1Pk Max
90 deyt Mi[1] 45.92 dBpVv| 90 deyt Mi[1] 45.72 dBpv|
1.013500 GHz| 1.211080 GHz|
80 ' 80 0
70 ! 70 '
B0 diy B0 diy
30 dew S0 dew
B L
s Ml e TR T TR R IAATIRTR SVURTPRR (TN R S| e PApPOTT TP
30 dey 30 dey
20 day’ 20 day’
10 day 10 day
0 dey F1 0 dey rll
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
M1 1 1.0135 GHz 45,52 dBpV M1 1 1.21108 GHz 4572 anV
)i T 4 )i T Measurina. GL0LLED W )
Horizontal // Peak for 3 G to 18 Gz Vertical // Peak for 3 Gz to 18 Gz
Spectrum3 (& (%) Spectrum 3 (& (x)
Ref Level 83.00 dBpV @ RBW 1 MHz Ref Level 83.00 dapv & RBW 1 MHz
Att ode SWT 60 ms & VBW 3 MHz Mode Auto Sweep Att 0 dB SWT 60 ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max [@ 1Pk Max
B0 dBpv B0 dBpv
70 dap 70 dBp
60 dBy 60 dBy
50 dapv 50 dapv
20 depv 20 depv
10 dByi 10 dByi
0 dBy 0 dBy
-10 dBy -10 dBy
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
S— — S— — .
J—i | reasuring... ERSRRSAED e VARl J"\ | teasuring... EESRRNNAN e 4

Note.
1. No spurious emission were detected above 3 (k.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR (3 Mbps)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(Mz) (dBwvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1029.50 44.52 Peak \Y -9.52 - 35.00 74.00 39.00
1099.49 46.24 Peak H -9.08 - 37.16 74.00 36.84
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(MEz) (dBuV) (H/IV) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2 340.03 46.20 Peak \Y -1.04 - 45.16 74.00 28.84
2 364.47 46.13 Peak H -0.99 - 45.14 74.00 28.86
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ® o ® Spectrum ® o &
Ref Level 102,00 dépv & RBW 1 MHz Ref Level 102.00 depy & RBW 1 MHz
Att 15d8  SWT 10.1 ms & VBW 3 MHz Mode Sweep Att 15dé  SWT 10,1 ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
e 23044750 Gh1) e 2400260 Gh1y
o0 dapy r o0 dapy [
B0 di i B0 di
| |
70 dBy t 70 dBy
60 dap l( 60 dap r}
50 dmlm : :" - — 50 dapy - ‘? - — — : L
40 dBpy - 40 dB v M
30 day 30 day
20 dey 20 dey
10 dapv o 10 dapv o
Il Il
Start 2.3 GHz 10001 pts Stop 2.402 GHz Start 2.3 GHz 10001 pts Stop 2.402 GHz
M::;Eerl Ref | Tre | X-value | ¥-value |__Function | Function Result | M::;Eerl Ref | Tre | X-value | Y-value |__Function | Function Result |
2.364473 GHz 46.13 dBpV 2.340026 GHz 46.20 ﬂBpV
)i T rieasuning.. WALINNALD W v il T Feasaring... m

KES-QP16-F01(00-23-01-01)
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Horizontal // Peak for 1 Giz to 3 Gz

Vertical // Peak for 1 Giz to 3 Gz

Spectrum 2 @ (2) (%)
Ref Level 94.00 dBpv @ RBW 1 MHz

Spectrum 2z @ (2) (x)
Ref Level 94.00 dBpv & RBW 1 MHz

At Sd8  SWT 10.1ms @ VBW 3 MHz _ Mode Auta Sweep At SdB SWT 10.1ms @ VBW 3 MH2 Mode Aulo Sweep
[0 35k Max [0 35k Max
50 di Mi[1] 46.24 dBpV| 50 di Mi[1] 44.52 dBpY|
. 1.099490 GH] . 1.029500 GHz|
B0 dByr B8O dBys
70 dBy 70 dBy
60 deu 60 deu
Sodg A9 dBu
mﬁmy i N . - Lo mh
L i ez - s e |
30 dey 30 dey
20 dey 20 dey
10 dey 10 dey
. 72 . F?
0 day 1 0 day 7l
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
M1 1 1.09940 GHz 46.24 dBpV M1 1 1.0205 GHz 44.52 dBpV
T ] Measuring...  RRREALED e ) i |7 Measuring..  @UMRLLALD ek v

Horizontal // Peak for 3 Giz to 18 Gz

Vertical // Peak for 3 Gz to 18 Gz

Spearums P (7]

Specrums  C(SpGRRENG)  [¥]

Ref Level 82.00 dByv ® RBW 1 MHz Ref Level B3.00 dBy ® RBW 1 WHz

Att 0dB  SWT 60 ms @ VBW 3 MHz _Mode Auto Sweep att 0dE  SWT 60 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max [@ 1Pk Max

80 dByv 80 dByv

70 ey 70 ey

60 da 60 da

50 dB v 50 dB v

4

20 dB v 20 dB v

10 dip 10 dip

0 du 0 du

-10 dap -10 dap

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
— —— | — — ——

K | Measuring...  WESNANNNN e 7 R | Measuring...  WRRNNNNLN W6 7

Note.

1. No spurious emission were detected above 3 (.

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

Distance of measurement:

EDR (3 Mbps)

3 meter

Channel: 40
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBvV) (HIV) (dB) (dB) (dBwV/m) (dBV/m) (dB)
1 056.89 45.33 Peak H -9.35 - 35.98 74.00 38.02
1 060.89 45.53 Peak \Y -9.32 - 36.21 74.00 37.79
Horizontal // Peak for 1 Gz to 3 G Vertical // Peak for 1 @iz to 3 Giz
i) T e s OpcemsemClenmoetl 00
o SWT 10.1ms & VAW 5vis _ blade Auto Swesp e ST ln.1ms = vaW 2N sade Auto Swesp
(@ 1Pk Max (@ 1Pk Max
50 cow e Loscand ot 50 cow e L oaannn o
&0 o 60 di
4H a!"" ool 3 nv-rm-“"‘ ,,A‘“ % w‘“‘ I4g &mm R . o b i L ”
30 dey 30 dey
20 day’ 20 day’
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts : Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
M1 1 1.05688 GHz 45.33 dBpV M1 1 1.06089 GHz 4553 ﬂBpV
Bl ] Measuring... T e 4 bjd | Measuring... Weninn w8 i
Horizontal // Peak for 3 6z to 18 Gz Vertical // Peak for 3 Gz to 18 Gz
Spectrum3 (@ (%) Spectrum 3 (® (%)
Ref Level 83.00 dBpV @ RBW 1 MHz Ref Level 83.00 dapv & RBW 1 MHz
Att ode SWT 60 ms & VBW 3 MHz Mode Auto Sweep Att 0 dB SWT 60 ms & VBW 3 MHz Mode Auto Sweep
[@ 1Pk Max [@ 1Pk Max
B0 dBy B0 dBy
70 dap 70 dap
60 dBy 60 dBy
50 dapv 50 dapv
)
20 dBy 20 dBy
10 dByi 10 dByi
0 dBy 0 dBy
-10 dBy -10 dBy
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz IUAJI pts Stop 18.0 GHz
pre— )il | Measuring.. EAMMAANAD W yi )jd | teasuring... @RERRNAAN e /

Note.

1. No spurious emission were detected above 3 (ff.
2. Average test would be performed if the peak result were greater than the average limit.
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