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1. General information

Applicant:
Applicant address:

Test site:
Test site address:

Test Facility

FCC rule part(s):
FCC ID:

Test device serial No.:

Aram Huvis Co., LTD.
Jung-Ja Dong-Rm401-402, Seoul National University Hospital’s
Health Care Innovation Park, 172, Dolma-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, South Korea
KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
FCC Accreditation Designation No.: KR0100, Registration No.: 444148
15.247
XYCAPMPRO
X Production [ ] Pre-production [] Engineering

1.1. EUT description

Equipment under test
Frequency range

Model:
Modulation technique

Number of channels

Antenna specification

Power source

APM-PRO
2402 Miz ~2480 Miz (BDR/EDR)
2402 Miz ~2 480 Miz (LE)
2412 Mz ~ 2462 Mz (11b/g/n_HT20)
UNII-1 5180 Miz ~5240 Mz (11a/n_HT20)
UNII-3 5745 Mz ~5825 M (11a/n_HT20)
APM-PRO
WIFI : DSSS, OFDM
BT : GFSK, n/4DQPSK, 8DPSK
2402 Miz ~2 480 Miz (BDR/EDR): 79 ch
2402 Miz ~2 480 Miz (LE) : 40 ch
2412 Mz ~2 462 Mz (11b/g/in_HT20) : 11 ch
5180 Mz ~5240 Mk (11a/n_HT20): 4 ch
5745 Mz ~5825 Miz (11a/n_HT20) : 5ch
2.4 (Hz Antenna type : Chip antenna, Peak gain : 3.44 dBi
Peak gain(UNII-1) : -1.97 dBi
Peak gain(UNII-3) : -1.95 dBi
DC 3.7 V (Internal Rechargeable Battery)

5 @iz Antenna type : Chip antenna,
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15.247(a)(1) that the rx input bandwidths shift frequencies in synchronization with the transmitted signals.

15.247(g): In accordance with the Bluetooth Industry Standard, the system is designed to comply with all of
the regulations in Section 15.247 when the transmitter is presented with a continuous data (or information)
system.

15.247(h): In accordance with the Bluetooth Industry Standard, the system does not coordinate it channels
selection/ hopping sequence with other frequency hopping systems for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters.

Pseudorandom frequency hopping sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels. The
hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master;
the phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is divided
into time slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to
different RF hop frequencies. The nominal hop rate is 1 600 hops/s.

Equal hopping frequency use
The channels of this system will be used equally over the long-term distribution of the hopsets.

Example of a 79 hopping sequence in data mode:

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

System receiver input bandwidth

Each channel bandwidth is 1 M.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.
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1.2. Test configuration

The Aram Huvis Co., LTD. APM-PRO FCC ID: XYCAPMPRO was tested per the guidance of ANSI
C63.10-2013 and DA 00-705. ANSI C63.10-2013 was used to reference the appropriate EUT setup for
radiated spurious emissions testing and AC line conducted testing.

1.3. Device modifications
N/A

1.4. Frequency/channel operations

Ch. Frequency (Mk) Rate(Mbps)
00 2402 123
39 2441 1,23
78 2480 1,23

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

Smart Cradle | Aram Huvis Co., LTD. | APM-PRO APM-C-A-AGJE2500106 DC5V

1.6. Software and Firmware description
The software and firmware installed in the EUT is version 1.01-02.

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).
=1.05+ 10 = 11.05 (dB)

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
OkHz - 30MHz 454 dB

Uncertainty for Radiation emission test

(include Fundamental emission) 30MHz_- 1(fz 4.36 dB

Above 10z 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. Summary of tests
Reference Test description Test results
15.247(a)(1)(iii) 20 dB bandwidth Pass
15.247(b)(1) Output power Pass
15.247(a)(1) Channel separation Pass
15.247(a)(1)(iii) Number of channels Pass
15.247(a)(1)(iii) Time of occupancy Pass
15.205, 15.209 Radiated restricted band and emission Pass
15.207(d) Conducted band edge and out of band emissions Pass
15.207(a) AC conducted emissions Pass
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3. Test resu

Its

3.1 20 dB bandwidth

Test procedure
DA 00-705

Test setup

EUT

Attenuator

Test setting

Spectrum analyzer

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

3. VBW > RBW
4. Sweep = auto

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

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

2 402 00 0.812
2441 39 1 0.812
2 480 78 0.812
2 402 00 1.337
2441 39 2 1.333
2480 78 1.333
2 402 00 1.298
2441 39 3 1.298
2480 78 1.298
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3.2. Output power
Test procedure

DA 00-705
Test setup
EUT Attenuator Power meter,
Power sensor
Spectrum analyzer
Test setting

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

3.VBW = RBW

4. Sweep = Auto

5. Detector function = Peak

6. Trace = Max hold

Limit

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

According to §15.247(b)(1), For frequency hopping systems operating in the 2 400 ~ 2 483.5 M employing

at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5 725 ~ 5 805 M
band: 1 Watt.

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

KES-P-5101-14 Rev. 4 KES Al



KES Co., Ltd.

@ 3701, 40, Simin-daero 365heon-gil, Test report No..
KB Donggn-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-18T0001
Tel: +82_31_425V_V?,5\(,)\,(')|(/e§i>8.|:r82_31_424_0450 Page (12 ) of (49)
Frequency(Mtk) Channel no. ratt?(l?/lt%ps) Pea(l;BPn:;N er AVFJ;% m’l" er POV\(IS];nI;)imit
2 402 00 -3.62 -6.15 20.97
2441 39 1 -3.73 -6.35 20.97
2 480 78 -4.47 -5.62 20.97
2 402 00 -3.93 -8.40 20.97
2441 39 2 -4.02 -8.60 20.97
2480 78 -4.67 -8.39 20.97
2 402 00 -3.58 -8.53 20.97
2441 39 3 -3.63 -8.77 20.97
2480 78 -4.33 -8.73 20.97
Note.

1. The average power was tested using an average power meter.

KES-P-5101-14 Rev. 4

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

A4



s

KES Co,, Ltd.

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

Test report No.:
KES-RF-18T0001
Page (13) of (49)

BDR(1Mbps)
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3.3. Carrier frequency separation
Test procedure
DA 00-705

Test setup

EUT Attenuator Spectrum analyzer

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

2. Span = wide enough to capture the peaks of two adjacent channels
3. Resolution (or IF) Bandwidth (RBW) > 1% of the span
4. Video (or Average) Bandwidth (VBW) > RBW

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

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

Limit

According to 15.247(a)(1), frequency hopping system operating in 2 400 ~ 2 483.5 M. Band may have
hopping channel carrier frequencies that are separated by 25 kiiz or two-third of 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.

Frequency(Mk) Channel no. Data rate(Mbps) Channel(ﬁ;)paratlon
2441 39 1 0.999
2441 39 3 1.003
Note:

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

DA 00-705
Test setup
EUT Attenuator Spectrum analyzer
Test setting
1. The EUT must have its hopping function enabled.
2. Frequency range: 2 400 Miz ~ 2 441.5 M, 2 441.5 Mz ~ 2 483.5 M
3. Span = the frequency band of operation
4. RBW =300 kfz (> 1% of the span)
5.VBW =1 Mz (= RBW)
6. Sweep = auto
7. Detector function = peak
8. 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 Mz bands
shall use at least 15 hopping frequencies.

Note: In case of AFH mode, minimum number of hopping channels is 20.
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3.5. Time of occupancy
Test procedure
DA 00-705

Test setup

EUT Attenuator Spectrum analyzer

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

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

4. RBW =1 Mk

5.VBW =1 M (> RBW)

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

8. Trace = max hold

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

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

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

packet type | F1o0UEney | Dwellime T'mecfaicﬁ%%f’ié’ R
DH1 2441 0.393 125.76 400
DH3 2441 1.646 263.36 400
DH5 2441 2.904 309.86 400

2-DH1 2441 0.399 127.68 400
2-DH3 2441 1.649 263.84 400
2-DH5 2441 2.907 310.18 400
3-DH1 2441 0.399 127.68 400
3-DH3 2441 1.649 263.84 400
3-DH5 2441 2.907 310.18 400

Note:

Normal Mode

DH1: Dwell time (ms) x [(1 600 + 2) = 79] x 31.6(s) = 125.76 (ms)
DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 263.36 (Ms)
DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 309.86 (ms)
2-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 127.68 (ms)
2-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 263.84 (ms)
2-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 310.18 (ms)
3-DH1: Dwell time (ms) x [(1 600 + 2) + 79] x 31.6(s) = 127.68 (ms)
3-DH3: Dwell time (ms) x [(1 600 + 4) + 79] x 31.6(s) = 263.84 (ms)
3-DH5: Dwell time (ms) x [(1 600 + 6) + 79] x 31.6(s) = 310.18 (ms)
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EDR(3Mbps)
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3.6. Radiated restricted band and emissions

Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kitz to

30 Mz Emissions.

Turn Table

l

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

EMI Receiver

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

to 1l (llz emissions.

Power Cable

EUT

Turn Table

0.8m

im — 4m

Coaxial

Cable

A

Power

—— 3m ——P

-

Ground Plane

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever is lower.
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( B Spectrum
| A, analyzer
¢ i I
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Test procedure

1.
2.
3.
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 Giiz) and 1.5 m (above 1 Giz) ground plane.

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 (Hfz:

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 Mk

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

. Spectrum analyzer settings for f =1 GHz: Average

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

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

Sweep = auto

Detector function = average

Trace = max hold

10. Duty Cycle Correction Factor (79 channel hopping)

a. Time to cycle through all channels = At=t[ms] x 79 channels = 229.653 ms, where T = pulse width
b. 100 ms/ At[ms] =H — Round up to next highest integer, H ‘=1

¢. Worst Case Dwell Time = t[ms] x H* =2.907 ms

d. Duty Cycle Correction = 20log (Worst Case Dwell Time/ 100ms) dB =-30.73 dB
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Note:
1. The spectrum is measured from 9 kiz to the 10th harmonic of the fundamental frequency of the
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1

transmitter using CISPR quasi peak detector below 1 GHz. Above 1 (Hz, average and peak measurements
were taken using linearly polarized horn antennas. The worst-case emissions are reported however
emissions whose levels were not within 20 dB of the respective limits were not reported.

. When Average result is different from peak result over 20 dB (over-averaging), according to 15.35 (c), as
a “duty cycle correction factor”, pulse averaging with 20 log(duty cycle) has to be used.
Duty cycle correction factor = 20log(dwell time/100 ms)

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

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

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

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

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

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

. All channels, modes (e.g. BDR, EDR), and modulations/data rates were investigated among DSS band.

Only the radiated emissions of the configuration that produced the worst case emissions are reported in this
section.

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

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

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

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

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated

emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

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

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

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this

Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Miz, 174 ~ 216 M or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Test results (Below 30 M)

Mode:
Transfer rate:

Distance of measurement:

Channel:

EDR

3 Mbps

3 meter

00(Worst case)

Frequency

(Miz)

Level
(dB&V)

Ant. Pol.
(H/V)

CF
(dB)

Fd
(dB)

Field strength
(dBV/m)

Limit
(dBuV/m)

Margin
(dB)

No spurious emissions were detected within 20dB of the limit

Spectrum Ua_: Spectrum Ua_:
®ef Laval 57.00 dipy ® RBW (CISPR) 200 Kz ®ef Laval 57.00 dipy ® RBW (CISPR) 200 Kz
o _att 0l SWT 13.4ms @ VBW 3kHz  Mode auto FET o _att 0l SWT 13.4ms @ VBW 3kHz  Mode auto FET
| O | T
S0 dBy- S0 dBy-
40 dBy- 40 dBy-
30 oBy- 30 oBy-
20 diuv: 20 diuv:
10 dBu- 10 dBu-
o dea 0 dEg
o by ) f R hals oy W ,
- Kl LG UERTN TN PUTEC VWIS WP | FEPTo. ST Ty R SuPura TETrnTegy o Lt BRI [RTANIRWE K LH 2 NPT IRV PO PIY UO AT (o) Sy | Poer Y
~10 diy 0 diy
20 dew 20 dew
20 dE; 30 dew
40 diy 40 di
Start 9.0 kHz 691 pts Htoy 50.0 kHz Start 9.0 kHz 691 pts Htoy 50.0 kHz
il | Measuring..  @UANANAAD WG i Jil | Measuring..  @UANANAAD WG ]
Spectrum 2 @ ko Spectrum 2 @I L 2
Ref Level 67.00 dapyv ® RBW (CISPR) 9 kHz Ref Level 67.00 dapyv ® RBW (CISPR) 9 kHz
Att DB SWT 2.1ms & VBW 100 kHz_ Mode duto FFT Att DB SWT 2.1ms & VBW 100 kHz_ Mode duto FFT
@ 1Pk Max @ 1Pk Max
60 dB: 60 dBy-
S0 dBV- S0 dBV-
40 dBg- 40 dBg-
20 diy 30 dBy
iy ey
| 10 ciy 10 dy
) N
Y, ALt 5 st o N ke LTI R - n - EINT P " -
. _::._-.a-n ity Al A i s L g it foutmdtns ) Pessimtielpors ju e de 0 ol wh, ik ibail, TR L e A AN bt M e st
By By
-20 dBu- -20 dBu-
~30 dy ~30 dy
Start 1500 kHz 691 pts Stop 50.0 MHz Start 1500 kHz 691 pts Stop 50.0 MHz
bil Measuring..  @UNLRLLD WO i il Heasuring..  QUANLOoEl WO P
# #
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Test results (Below 1 000 M) — Worst case

Mode:
Transfer rate:

EDR
3 Mbps

Distance of measurement: 3 meter

Channel:

00(Worst case)

Horizontal // Vertical

Level

<<D (30 = 1 000) MHz RE TEST>> KES D-SAC #4(10 m)
APM-PRO_30 =— 1 000 MHz_BT 3.0.DAT

T APM=PRO Standard :FCC Part.15Class B3 m
BT

(H)
pected Item(V)

30.00 50.00 100.00 500.00 1000.00

3T 3.0>

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

[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uvV/m)] [dB]
1 756.045 H 49.9 -13.3 36.6 46.0 9.4
2 827.946 H 51.5 -12.1 39.4 46.0 6.6
3 863.958 H 48.6 -11.3 37.3 46.0 8.7
4 899.969 H 51.4 -10.6 40.8 46.0 5.2
5 935.980 H 47.9 -10.0 37.9 45.0 8.1
6 971.991 H 47.0 -9.4 37.6 54.0 16.4
7 324031V 52.1 -23.6 28.5 46.0 17.5
8 467.955 55.8 -18.8 37.0 46.0 9.0
9 503.966 V 53.5 -17.7 35.8 46.0 10.2
10 539.978 V 56.8 -16.7 401 46.0 5.9
1 575.989 V 51.4 -15.8 35.6 46.0 10.4
12 832.675 V 55.0 -12.0 43.0 46.0 3.0
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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
(Miz) (dBuvV) (H/V) (dB) (dB) (dBV/m) (dBuV/m) (dB)
1244.60 47.09 Peak H -7.57 - 39.52 74.00 34.48
1670.00 46.32 Peak H -4.32 - 42.00 74.00 32.00
2 344.40 46.50 Peak H -0.31 - 46.19 74.00 27.81
1840.80 48.36 Peak \Y -2.65 - 45.71 74.00 28.29
2162.10 49.73 Peak \Y -0.65 - 49.08 74.00 24.92
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 345.02 47.07 Peak H -0.30 - 46.77 74.00 27.23
2 348.25 45.07 Peak \Y -0.30 - 4477 74.00 29.23
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ? Spectrum ?
Rref Level 107.00 cBuv R - RBW 1 MHi j Rref Level 107.00 cBuv j - RBW 1 MHi .
r-.%: — 10CE  SWT 152 s & VBW 3 MHz  Mode Auto FFT r-.%: — 10 B SWT 152 s & VBW 3 MHz  Mode Auto FFT
M2{1] 17.07 dBpV| mM2{1] $5.07 dBpVv|
e wig] il I e wifa] iy
S0 dig— 2.310000 f:l_lz SO dByN— 2.310000 GHz
€0 diy l l S0 by [ I
i | | - [
70 By 1 7o e | |
&0 dBgv- t | €0 dbpv- |: i
s B pu = e rpyy v e -2 N DS S S S 291 AU D P W WS
30 dByv— 30 dByv—
20 dByN- 20 dByN-
10 dby L2 1 1 1 10 diy r_', 1 1
%::a:.ll (-.:HI 691 E HluE 2405 GH: %::a:.ll GHx 691 E HluE 2405 GH:
Tw|":|1| Rof | Inr.l| min“ﬂz“:l — 1 “:P;::Su'r | Function | Functinn Rosult | Tw|":|1| Ref | Tre | Atimulus Itn‘:pzll:;u.‘ | Function | Functinn Rosult |
M3 - 1 2.39 GHz 43,47 dBpy — e M3 - 1 43.61 dapv — e
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical //

Peak for 1 @ to 3 Gk

Ref Level 107.00 cBuy

® RBW 1 MHz

Spectrum 3 @ﬁa =

Spectrum 2 @ﬁa -
Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep
1Pk View

Att 10 dE  SWT 2 ms & VBW 3 MHz  Mode Auto Sweep
1Pk View
Maf1] 46.50 dBpv| Mz{1] 49.73 dipv|
100 @iy 2.34440 GHz| 100 diy 2.16210 GHz|
Mi[1] 47.09 dBpv| Mi[1] 48.36 dBpv|
S0 oBy 1.24460 GHz <0 By 1.84080 GHz
0 diys &0 dby
70 by 70 dBys
60 doys 60 dy
—— i
X ¥ S0 déy T
i 4 PR | N, - | PR P A X Y R y
-t B e s R el - benshiramn i et SENTRY AREL TSI dlx‘-m\n.\,w-d“l | [PPI NERPNpr PYVPRRY Mgy
40 diy
30 oByv-
30 OBy
20 oy
20 diuy-
10 dy
start 1.0 GHz 691 pts Btop 3.0 GHz 10 diuh T
Marker I Btart 1.0 GHz 691 pts Btop 3.0 GHz
Type | Ref | Tre | Atimulus | Response | Function | Functinn Rosult Marker
M1 1 12448 GHz 47.0% daypv Type | Ref | Trc | Stimulus | |__Function | Function Result |
M2 1 1.67 GHz 46.32 dapv M1 1 1.8408 GHz 4B8.36 dapv
[XE] 1 2.3444 GHz 4650 dapv [1F] 1 2.1621 GHz 49.73 dapv
- o = - - = w
eal =l- = Y e Y

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Ref Level 97.00 dapv

= RBW 1 MHz
At 10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp Att

Spectrum 4 (¥ ] k5

Ref Level 97.00 dapv

= RBW 1 MHz
10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp

Spectrum 4 (¥ ] k5

1Pk View 1Pk View

S0 oy S0 dby

B0 dBu- B0 b

70 by 70 by

©0 digs ©0 digs

50 dby S0 dby

= . =

A e oL it WURP U UST A Y DT i i T Pt it i T g, T LORY WER RN MR R L e
40 oBy- T 40 oBy T .

20 diys 20 diys

20 diy dty

10 oBy 10 oBy

0 dey 0 dey

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

Mea

#

S I

@

e,

Note.

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

Transfer rate: 1 Mbps

Distance of measurement: 3 meter

Channel: 39
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBvV) etect mode (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
2 353.10 50.57 Peak H -0.29 - 50.28 74.00 23.72

1837.90 47.43 Peak V -2.68 - 44.75 74.00 29.25
2162.10 48.19 Peak \% -0.65 - 47.54 74.00 26.46
2353.10 49.20 Peak V -0.29 - 48.91 74.00 25.09

Horizontal // Peak for 1 Gz to 3 Gz

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

Ref Level 97.00 dapv = RBW 1 MHz

At 10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp

Spectrum 2 (3 k5 Spectrum 2 (3 k5
Ref Level 107.00 cBuy = RBW 1 MHz Ref Level 107.00 cBuy = RBW 1 MHz
At 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep At 10 0B SWT 2 ms @ VBW 3 MHZ  Mode Auto Sweep
Mi[1] 50.57 dipv| Maf1] 49.20 dByv|
100 dgy 2.35310 GHz| 100 dey 2.35310 GHz|
Mif1] 47.43 dopV]
90 dBgv- S0 dBy: 183790 GHz
B0 dBu by
7o ol /-
70 diy o
60 dBy-
€0 déy i M
M 50 ey ,. . ,
_— v VRV ATV FTRETITY N (YT R | PRI Y SROROR S S
T R b ol bl b b, .,.,‘_,.wjuﬁ.\ ek, S Y SRS B T T 40 doy
40 diy
30 oB
- .
=% 20 dByn-
20 o 10 dbys
N Htart 1.0 GH> B‘JI-E HIDE 2.0 GHz
10 ooy Marker
Start 1.0 GHz 691 pts Stop 3.0 GHz Type | Ref | Tre | Stimulus | mesponse | Function | Functlon Result
Marker M1 1 1.5379 GHz 47.43 dayv
Type | Ret | Tre | Stirmulus | m | Function__| Function Result | M2 1 2.1621 GHz 4B.19 dBpv
2.3531 GHz 50.57 dayv M3 1 2.3531 GHz 49.20 dayv
— — - e ——————
)i | Measuring.. QEERANRNND e ] )i | Measuring. QRRNLLOND W ]
Spectrum 4 (X L 2 Spectrum 4 (X L 2

Ref Level 97.00 dapv = RBW 1 MHz

At 10 dé  SWT 45 ms & VBW 3 MHz  Mode Auto Swesp

[@ 1Pk View [@ 1Pk View
S0 oty S0 oty
B0 dBu- B0 b
70 dby 70 diys
B0 di B0 di
S0 diys S0 diys
A A " P " x . e,
sttt et Ly, e R ) e U e, N e e R i WY Wsneride, AT At P (FOT N W L e’ B W
40 oBy- T - 40 oBy T
20 By 20 By
20 diy dty
10 cBy- 10 oBy
0 diy 0 dey
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
— _ R ey ——]
Measuring..  LRAN [ ] Measuring..  (EERNRRNND G p
@ 4 i

Note.

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: BDR
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBuV/m) (dBV/m) (dB)
1461.60 48.24 Peak H -6.21 - 42.03 74.00 31.97
2 344.40 46.33 Peak H -0.31 - 46.02 74.00 27.98
1837.90 48.28 Peak \Y -2.68 - 44.60 74.00 29.40
2 165.00 48.17 Peak \Y -0.64 - 47.53 74.00 26.47
2 353.10 47.35 Peak \Y -0.29 - 47.06 74.00 26.94
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
2494.24 45.21 Peak H -0.03 - 45.18 74.00 28.82
2 483.64 45.10 Peak \Y -0.05 - 45.05 74.00 28.95
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ? Spectrum ?
Rref Level 107.00 cBuv R - RBW 1 MHE Rref Level 107.00 cBuv R - RBW 1 MHE
r-.%: — 10 CE  SWT 5.7 ps & VBW 3MHz  Mode Auto FFT r-.%: — 10 B SWT 5.7 ps & VBW 3 MHz  Mode Auto FFT
M2{1] $5.21 dBpVv] mM2{1] $5.10 dByVv|
o s e s e
S0 qw:\l 2.4835000 CHz| S0 :SI_D..\O’\.‘. 2.4835000 CHz|
7&; BN —r 7}":05» & . 1
.i:: B l'\ !é: By '_I
0 dpv—t as : 0 daw— % e :
R e ] r—t ] o (F. 2N F— ) PR E— PR 1 I S S =
30 dByv- 30 dByv-
20 cByA- 20 dBa-
10 oby 10 oby
%::a:.-uu GHz 691 pts Stop 2.51 GHz %::a:.-uu GHz 691 pts Stop 2.51 GHz
Type | Ref | Tre | minmlnf _ | Response | Function | Functinn Rosult | Type | Ref | Tre | | Response | Function | Functinn Rosult
e i Tasides ats | et 5s any e i 3 -
— bil — - . | Measuring... |-|||-_‘ i - il = . | Heasuring... |-|||-_‘ P
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Spectrum 3 @ﬁ :i Ea Spectrum 3 @_;j Ea
Ref Lovel 107.00 dbuy - RBW 1 hz Ref Lovel 107.00 dbuy - RBW 1 hz
Att 10dE  SWT 2 ms @ VBW 3 MHz  Mode Autc Sweep Ath 10dS  SWT 2 ms @ VBW 3 MHz  Mode Auto Swesp
1Pk View 1Pk View
M2[1] 16.33 By, Maril 35 de
100 di; 2.34440 GHz| 100 o 2.4 2]
Mi1[1] u' Mi1[1] E
S0 dByiv S0 ey
0 deys B0 diy
70 dBwh 70 deys
0 degs £0 dBy
M1 " S0 digiv by 5k
=0 Iy - y h
SEVA RPN I YUY WS WV ORI PG 31 5 s PV PO | oo e S e o E o, ST e S B
#0 digs
30 dBuv
=0 dBgs
20 ey
20 diy
10 diy I
0 Start 1.0 GHz 691 pis Stop 3.0 GHz
Btart 1.0 GHz 691 pts Etop 5.0 GHz Marker
Markor Typa | Rat | Tee | atimulus | Rasponse | Function Function Result |
Type | Ref | Tre | atimulus | i | i on Result | M1 1 1.8379 GHz 47.28 digv
M1 1 14616 GHz 48,24 oByv M2 1 2,168 GHz 48.17 obuv
Mz 1 7.3444 GHz 46.33 cBy M3 1 7.3531 GHz 47_35 dBgv
— —_— —
JU | Measaring... [ BEREREE 1 AR JL | Mraserieg.. W &
Spectum 4 (© l = Spectrum 4 (¥ ] a
Ref Level 97.00 dauy = RBW 1 MHz Ref Level 97.00 dauy = RBW 1 MHz
At 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp At 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp
1Pk View 1Pk View
S0 oy S0 oy
B0 dBu- B0 dBu-
70 dby 70 diys
0 dy &0 dy
SO dby S0 diy .
A g " -
i e S T FLNIRS N Mbstany o iPrn | vngin? ! P S T e s ,-’\.w“\'\“’,\w% VS ST R, e
40 By 1 40 By . L
20 diys 20 diys
20 diy dty
10 cBy- 10 cBy-
0 dey 0 dey
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
— ~r ﬁ — ~r w
L JL ), L - LU 4 | L JL ), - - ]

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
2 344.40 46.49 Peak H -0.31 - 46.18 74.00 27.82
1837.90 49.20 Peak \Y -2.68 - 46.52 74.00 27.48
2162.10 49.57 Peak \Y -0.65 - 48.92 74.00 25.08
2 353.10 50.95 Peak \Y -0.29 - 50.66 74.00 23.34
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwV) (H/V) (dB) (dB) (dB&V/m) (dBV/m) (dB)
2 351.56 48.89 Peak H -0.29 - 48.60 74.00 25.40
2 351.86 49.29 Peak \Y -0.29 - 49.00 74.00 25.00
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Ref Level 107.00 cBuv - RBW 1 MHS j Ref Level 107.00 cBuy - RBW L MHS .
r-.%: — 10 dE  SWT 152 ps & VBW 3 MHz  Mode Auto FFT r-.%: — 10 dE  SWT 152 ps & VBW 3 MHz  Mode Auto FFT
M2{1] 10.09 dbyVv| M2{1] 19.29 dBpv|
o Wit e | it 27 dog
S0 aly—] 2.310000 II'-l!i/ G cby—] 2310000 GHz|
o [ —— f
. B 0 I
70 B | 70 By .I -
s [ . ||
€0 oy T €0 oy i
S0 diy— ..i J T S0 diy et l
_;;.nh,_\..,'z.,-.y T e e e v T Il O S P P [—
30 oByv— 30 oByv—
20 cByA- 20 dBa-
10 dbuv— 1 1 1 10 dby r_', 1 1
%::a:.ll (-.:Hz 691 E HluE 2405 GH: %::a:.ll GHx 691 E HluE 2405 GH:
Type | Ref | Tre | minmlnf | Response | Function | Functinn Rosult | Type | Ref | Tre | minmlnf | Response | Function | Functinn Rosult |
w2 i Zaeisae | 4685 w2 i PR T T
- — — Feararng QRN W y — — — N ] y
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Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 Gz
Spectrum 2 @ﬁ:i k5 ? 5pectrur:’| 3 @ﬁa k5

Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep
1Pk View
Mi[1] 4649 dipv| Maf1] 50.95 dBpv|
100 dgy 2.34440 GHz| 100 dey 2.35310 GHz|
M1[1] 49.20 dBpv|
B0 dby S0 dBy- 183790 GHz|
B0 dBu by
7o ol
70 diy By
&0 dby
&0 diy M
S0 ey z
50 dy e R R, SECUTTRPI RFIT Y ..\u._.\,.._«r\u»-,m-,-m]\ .N.‘.,‘J,-_ SN I T
s ECVSRRITT PPN TOROTR TP A W_J.I\, e TH P Y 40 diy
40 diy
30 oB
30 oby 20 oby
20 o . 10 dbys
N Htart 1.0 GH> 691 E HIDE 2.0 GHz
10 cy! Marker |
O 591 pts Stop 3.0 GHz Type | Ref | Tre | Stimulus | mesponse | Function | Function Result
Marker M1 1 1.5379 GHz 45,20 dapv
Type | Ret | Tre | Stirmulus | m | Function__| Function Result | M2 1 2.1621 GHz 45.57 dBpv
2. 3444 GHz 46,45 dayy M3 1 2.3531 GHz 50.95 dayv
- - = ﬁ -r o = w
R LU 4 | L L S e ]

Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 Gk
Spectrum 4 () ] a Spectrum 4 (® ] i

Ref Level 97.00 dapv = RBW 1 MHz Ref Level 97.00 dapv = RBW 1 MHz

At 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp At 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp

1Pk View 1Pk View

S0 oy S0 diys

B0 dBu- B0 dBu-

70 diy 70 dBy

60 diy 60 diy

50 diys 50 dby

" iy A ot ’ - L A

:t';;]:.:djd\‘w&"“ N NS TN s Sy ey S L S RTRY. :J_:n:-:wm.‘/ s S W L S e e L Pl T A ]
=0 diy =0 diy

20 diy 20 diys

10 cBy- 10 cBy-

0 diy 0 diy

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

a— T — Ty
L JL ), L i 4 | L JL ), - - ]

Note.
1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dB4V) (H/V) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
2344.40 46.26 Peak H -0.31 - 45.95 74.00 28.05
1835.00 47.69 Peak \% -2.71 - 44.98 74.00 29.02
2 165.00 48.66 Peak \% -0.64 - 48.02 74.00 25.98
2 353.10 47.72 Peak \Y4 -0.29 - 47.43 74.00 26.57

KES-P-5101-14 Rev. 4

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

A4



s

KES Co,, Ltd.

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

Test report No.:
KES-RF-18T0001
Page (38) of (49)

Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 Gz

Ref Level 107.00 cBuy = RBW 1 MHz

Spectrum 3 @ﬁa =

Spectrum 2 @ﬁa -
Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep
1Pk View

Mea

Att 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep
1Pk View
Mi[1] 46.26 dBpv| Maf1] 47.72 dbpv|
100 dgy 2.34440 GHz| 100 dey 2.35310 GHz|
Mi[1] 47.69 dBpv
B0 dby S0 dBy- 1. 83500 GHz|
B0 dB- by
7o ol
70 diy o
60 by
&0 dey
<0 ey 'F' - -
o (Yot % PSP PSP AUSTR . SOSN FURPRO (NP A5 ) WU PO N
ey ELC R ERTTRIRREUIFER RN TR T Rt ;u g - 40 doy
40 diy
30 B
30 dby 20 dey
20 B 10 dbys
Htart 1.0 GH> 691 E HIuE 2.0 GHz
10 cy! Marker |
O 591 pts Stop 3.0 GHz Type | Ref | Tre | Stimulus | mesponse | Function | Function Result
Marker M1 1 1.835 47.69 dauy
Type | Ret | Tre | Stirmulus | m | Function__| Function Result | M2 1 2.165 GH: 48,66 dByV
M1 1 2. 3444 GHz 46,26 dayv M3 1 2.3531 GHz 47.72 dayv
)4 ~ G e )4 Meamnne LA W8
[T I J He [T P

#

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Ref Level 97.00 dapv = RBW 1 MHz

Spectrum 4 (¥ ] k5

Spectrum 4 (¥ ] k5

Ref Level 97.00 dapv = RBW 1 MHz

At 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
S0 oy S0 dby
B0 dBu- B0 b
70 dby 70 déy
0 dy &0 dy
50 dby S0 dby
— et LA i . I ST R ind, T Y R RPN
..;: gn:a LY L T et e s el M ety o ! T ~:‘_ gnw-um-...,./ Lgp i gpn s g \'J\,J“M;‘_L PN A
20 diys 20 diys
20 diy dty
10 cBy- 10 oBy
0 dey 0 dey
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
T e [ (I
HMea o ] | He o ]

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: EDR
Transfer rate: 3 Mbps(Worst case)
Distance of measurement: 3 meter
Channel: 78
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 353.10 48.98 Peak H -0.29 - 48.69 74.00 25.31
1835.00 48.10 Peak \Y/ -2.71 - 45.39 74.00 28.61
2 162.10 48.71 Peak \Y/ -0.65 - 48.06 74.00 25.94
2 353.10 50.28 Peak \Y/ -0.29 - 49.99 74.00 24.01
2 729.40 46.68 Peak \Y/ 0.82 - 47.50 74.00 26.50
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(MHz) (dBwY) (H/V) (dB) (dB) (dB&V/m) (dBuV/m) (dB)
2 498.46 44.72 Peak H -0.02 - 44.70 74.00 29.30
2491.84 44.59 Peak Vv -0.03 - 44.56 74.00 29.44
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ? Spectrum ?
raf Laval 107.00 dBuY ® RBW 1 MHz ref Lavel 107.00 sBuy - RBW 1 MHZ
o AL 10 oB  SWT 5.7 pe & VBW 3 MHz  Mode auto FFT o AL 10 oB  SWT 5.7 ] VBW 3 MHz  Mode auto FFT
[@ 1Pk View [@ 1Pk View
00 a8 Btz 2. I:‘I:l."::lllj“l‘.:lij 100 & Btz 2. I=;‘14€I:JI:IIJ“l‘i:I:
B Mi[1] " anaa gy . Mi[1] 42.81 dapvi
S0 u'l.!,__ ; 2.4835000 GHz| S0 ?E:\. 2.4835000 GHz|
e}-‘iia‘. A ef_:f'hm. At
r‘.‘u&. v f: iy ¥
£ d ", o daus ‘
e L T SR USSR SO ., [FSNON N ——" 40 oBys W > S SN | . SV RS .. ; IR NP —
10 OB + 10 OB .
Start 2.478 GHz 69IE 8222.5[ GHz Start 2.478 GHz 69IE 8222.5[ GHz
Marker Marker
_r%l] Ref | |rcl] stimznlun:;s - 1 pase_ |__Function Function Result | _r%l] Ref | |rcl] stimznlun:;s - 1 ponse |__Function Function Result |
M3 - 1 2.5 GHz 42,91 dayv ——r T — - M3 - 1 2.5 GHz 43,64 dByy ——r T — -
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 Gk

Spectrum 3 @ﬁa =

Spectrum 2 @ﬁa -
Ref Level 107.00 cBuy = RBW 1 MHz
Att 10 0B SWT 2ms @ VBW 3 MHz  Mode auto Sweep
1Pk View

Mea

T e || )

Ref Level 107.00 cBuy = RBW 1 MHz
At 10 0B SWT 2 ms @ VBW 3 MHZ  Mode Auto Sweep
1Pk View
Mi[1] 48.98 dipv| M4{1] 46.60 dBpv|
100 dgy 2.35310 GHz| 100 déy 2.72940 GHz|
Mi[1] 48.10 dBpv|
90 dby S0 cby 1.83500 GHz|
B0 HB-
B0 dBu
0 diys
70 diy
&0 oy
&0 diy M1 o
50 oy T >
- - | AR 1 T .«;_,.._.-\...‘MMJK‘.,_,,J..\ oY W g Y N i W U SR
= | 40 OB .
Rt sy RRE SR PELEN YWVES NI RRER ITSNRRPIPY SRS RS N O 0 P ST F NSRS
0 diy =0 dby
30 oy diys
20 o 10 diys
Start 1.0 GHz 691 pts Stop 3.0 GHz
o Marker
10 dby 2
Typar | et | Tre | Stimulus | m | Function | Function Result |
Start 1.0 GHz 691 ps Stop 3.0 GHz W1 T 36, 10 dopv
Marker [2F] 1 4B.71 dayy
Type | Ret | Tre | Stirmulus | m | Function__| Function Result | M3 1 50.28 dByv
2.3531 GHz 46,98 dayv M4 1 46,68 dapv
)4 e T ™
- ]

Horizontal // Peak for 3 Gz to 18 Gk

Vertical // Peak for 3 Gz to 18 Gk

Spectrum 4 (¥ ] k5

Spectrum 4 (¥ ] k5

Ref Level 97.00 dapv = RBW 1 MHz Ref Level 97.00 dapv = RBW 1 MHz

Att 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp At 10 08 SWT 45 ms @ VBW 3 MHZ  Mode sulo Swesp

1Pk View 1Pk View

S0 diy S0 diys

B0 dBu- B0 dBu-

70 diy 70 dBy

60 diy 60 diy

S0 dby S0 dby

o o J - A . A A —

::‘:nwu. o o A AT et it P LY i S S sk '::'gn‘:“-""w“ S e e L W T L BT Ma e PSR
=0 diy =0 diy

20 diy dty

10 cBy- 10 cBy-

0 diy 0 diy

Start 3.0 GHz 691 pts Stop 16.0 GHz Start 3.0 GHz 691 pts Stop 16.0 GHz
Marker Marker
- T | o

Note.

1. No spurious emission were detected above 3 (flz.
2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gk to 30 GHz) — Worst case
Mode: EDR
Transfer rate: 3 Mbps
Distance of measurement: 3 meter
Channel: 00(Worst case)
Horizontal Vertical
Spectrum ] % Spectrum ] %
Rref Level 37.00 digy ® RBW 1 MHz Rref Level 97.00 digv - RBW 1 MHz
b ALL OdE  SWT 36 ms & VBW 3 MHz  Mode Auto Sweep b ALL OdE  SWT 36 ms & VBW 3 MHz  Mode Auto Sweep
| R [or7x view
S0 dBy- S0 By
60 by 60 by
70 diy 70 diy
€0 dby €0 dby
S0 dey S0 dey
40 dbys 40 diys m
R SV LS PUPDURN AN RPN ST o S WP PR T P RV s UM WU VTP WITVRTY, M O W RPTI L P
20 diys 30 diy
20 dByv- 20 dByv-
10 dBuy- 10 dBuy-
0 diy ]
Start 16.0 GHz 691 pts Stﬂ:}l‘l-ﬂ GHz Start 16.0 GHz 691 pts Stop 30.0 GHz
bil | measuring..  EUANARRND W i il Heasuring..  QUANLROED WS P

Note.

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

Test procedure
DA 00-705

Test setup

EUT

Attenuator

Test setting

Spectrum analyzer

1. Span = wide enough to capture the peak level of the in-band emission and all spurious emissions(e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.

2. RBW =100 ki

3.VBW = 300 ki

4. Detector = Peak

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

8. Sweep time = auto couple

9. The trace was allowed to stabilize

Limit

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kiz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Spectrum ﬂé-i Spectrum2 (@ ﬂé-i
Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz
po ALL 10 dB  SWT  240.5 ys & VBW 300 kHz  Mode Auto FFT ALt 10 dB  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
o 1Fe view 1Pk View
14(1] 68.30 dBm| 12{1] 64.36 dBm|
2.310000 GHz| 120.0 MHz]
ode M1 4.58 figim ode 1i1] it By
2 AUZO40 GHZ] 23970 GH|
10 dis || 10 dia
20 dbs 20 des
i o
- D1 -25.640 g
=¥ ] 30 gBm
-40 dgm- 40 s
e | \l 50 de -
0 des - ]
= CE " J" h 360 dis !
1
SRRPRU: PR po— o L ' i L A . " 4-.L—“““"" IR, U TP [YPAPP P ko T LT RN PR P
-B0 ol
-B0 deém
Start 2.3 GHz 691 ﬂi SQCIE 405 GHz 1
Marker start 0.0 MHz 691 pts Stop 25.0 GHz
Type | Ret | Tre | H-valus 1 Y-value | Function | Funetion Result | Marker
M1 1 240204 GHz -4.58 dam _Type | Ref | Tre | H-valug 1 ¥-walus |__Function | Functinn Rosult |
M2 1 2.39 GHz €8.91 dém M1 1 2.397 GHz 5.64 dém
M3 1 2.37617 GHz -67.03 dBém M2 1 120.0 MMz ~64.36 dBm
M4 1 .31 GHz -68.30 dbm [XE] 1 3.192 GHz -57.63 dém
Spectrum 2 @ ﬂé-i
Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz
ALt 10 dB  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
1Pk View
11[1] 5.89 dBm|
0 g 12[1]
10 din
20 des
30 dBm—{t—
40 o
Blank 50 cu
M3
260 des T T
1 ; i M, -
Lq-'“- ri M‘L Y T Lk S Py N e iy Tl e TP, el o, ey
-B0 deém
start 0.0 MHz 691 pts Stop 25.0 GHz
Marker |
_Type | Ref | Tre | H-valug 1 Y-value | Function | Function Result |
M1 2,433 GHz 5.89 dém
M2 1 120.0 MMz -63.93 diém
[XE] 1 3.264 GHz -59.68 dim
M o ‘- =
L JL e s
Spectrum ﬂé-i Spectrum2 (@ ﬂé-i
Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz
po ALL 10 dB_ SWT 75.9 ys @ VBW 300 kHz  Mode Auto FFT ALt 10 dB  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
o 1Fe view 1Pk View
13[1] 68.21 dBm| 11[1] 6.52 dBm|
24847040 GHz] 2 4690 GHz|
M1[1] 6.11 i 0 dB 5 12{1] ~64.12 dibn)|
24801070 GHz| 120.0 MHZ|
0 din
20 des
01 -26.520 dén
-30 dim-
40 o
=50 din
o 260 i
- e e A Laa e L,..u. - B TR B TR R L e BT s
-B0 ol
-B0 deém
Start 2.478 GHz 691 ﬂi SIOE 2.51 GHz 1
Marker start 0.0 MHz 691 pts Stop 25.0 GHz
Typar | Ret | Tre | X-valug | Y-value | Function | Function Result | Marker ]
M1 1 2.4B0107 GHz ~6.11 dim _Type | Ref | Tre | H-valug 1 Y-value | Function | Function Result |
M2 1 2.4835 GHz 70.26 diém M1 1 2.469 GHz 6.52 dém
M3 1 2.484704 GHz -68.21 dim M2 1 120.0 MMz ~64.12 dBm
M4 1 2.5 GHz -70.43 dém [XE] 1 3.3 GHz -61.01 dém
[ ) T R ) N L L
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Spectrum ﬂé-i Spectrum2 (@ ﬂé-i
Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz
po ALL 10 dB  SWT  240.5 ys & VBW 300 kHz  Mode Auto FFT ALt 10 dB  SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
o 1Fe view 1Pk View
13[1] 67.53 dBm| 13(1] 58.37 dBm|
2344410 GHz] 3.1920 GHz|
o Mi1] 7,66 dfm| 0 g 111 .92 divm|
- 2. AULH80 gHz] L 23970 GH|
10 ae: ) 10 dis
20 des j 20 di
= D1 _-27.660 dBm
~30 oe: ITOE=HO1 -28.920 gl
-40 dgm- 40 s
50 die [ ‘T
0 des - 7
0 1 ; i e -
— - - i SHIPCRE A . - : L PRI P R T R AT
-B0 ol
-B0 deém
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1Pk View 1Pk View
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Hopping mode_BDR(1Mbps)

Spectrum Dé'-i Spectrum Dé'-i
Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz
po ALL 10 dB  SWT  205.5 ys & VBW 300 kdz  Mode Auto FFT po ALL 10 dB_ SWT 75.9 ys @ VBW 300 kHz  Mode Auto FFT
o 1Fe view o 1Fe view
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M1 1 2.41887 GHz 5.26 diém M1 1 2.479124 GHz
M2 1 2.39 GHz =70.40 dBm M2 1 2.4835 GHz
[XE] 1 234207 GHz -65.62 dBm [XE] 1 2404927 GHz
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Spectrum Dé'-i Spectrum Dé'-i
Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz Ref Level 11.05 dim  Offset 11,05 dB & RBW 100 kHz
po ALL 10 dB  SWT  205.5 ys & VBW 300 kdz  Mode Auto FFT po ALL 10 dB_ SWT 75.9 ys @ VBW 300 kHz  Mode Auto FFT
o 1Fe view o 1Fe view
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M1 1 2.41696 GHz 7.15 diém M1 1 2.480109 GHz 7.94 dBém
M2 1 2.39 GHz -69.55 dbm M2 2.4835 GHz -69.92 dBbm
[XE] 1 2.33738 GHz -67.23 dém [XE] 1 2494055 GHZ -66.97 dim
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3.8. AC conducted emissions
Test setup
EUT AC/DC Adapter LISN

Limit

Test Receiver

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 Mz, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

o Conducted limit (dBgV/m)
Frequency of Emission (Mk) -
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note:

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

section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results
Hot Line
ey Final_Result
| Frequency = QuasiPeak CAverage Limit | Margin | Meas.  Bandwidth | Line | Corr.
- (MHz) (dBpV) | (dBuV) | (dBV) | (dB) 11....; (kH2) (dB)
T 1 1 (ms) | |
- 0.585000 - 3139 46.00 14.61 | 1000.0 9.000 | N 19.8
z eot 0585000 BTGl - 56.00 18.99 | 1000.0 9.000 | N 19.6
[-] [ 0,615000 2512 46,00| 2088 10000 9,000 N 19.6
E " 0.615000 3789 - 56.00 1811 10000 9.000 N 19.6
E 'C'I : 0.980000 - 18.36 46.00 27.64 | 1000.0 9.000 N 19.8
— A PR 2 0.380000 2774 - 56.00 28.26 | 1000.0 9.000 N 19.8
20 & L g 1.280000 - 20.69 46.00 25.31 | 1000.0 9.000 N 19.9
L I 1.280000 29.83 - 56.00 2647 | 1000.0 9.000 | N 19.9
ol 17.780000 —— 1548  50.00 3452 | 10000 9.000 | N 201
A il £ 17780000 2483 - 60.00] 3517 1000.0 9,000 N 204
LWL ' 1 T = ¥ 18.295000 - 20.15 50.00 29.85 | 1000.0 9.000 N 201
150k 300 400 500 BOO M ™ 3M 4M EM 6 B 10M 200 30M 18.295000 27.30 — 60.00 22,70 | 1000.0 9000 N 20.1
Frequency in Hz
Neutral Line
1007 Final_Result
T Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Cor.
0T {MHz) (dBpV) | (dBWV) | (dBuV) | (dB) | Time | (kHz) (dB)
1 (ms)
2 ot 0.580000 - 3287 4600 1313 1000.0 9.000 L1 19.6
g I 0.580000 4184 — | 5600 14.16  1000.0 9.000 L1 19.6
£ b + 1.005000 - 1823 4600 27.77 1000.0 9,000 L1 19.8
H ¢ @ 1.005000 31.09 — | 5600 2491 1000.0 9.000 L1 19.8
ot & § 2.970000 -— 2.70 48.00 2430 1000.0 9.000 L1 20.0
= ¢ & 2970000 33.58 — 5600 22.42 1000.0 9.000 L1 20.0
T 17.705000 - 1748 50.00| 3252 1000.0 9,000 L1 202
o1 17.705000 26.75 —  60.00] 33.25 1000.0 9.000 L1 20.2
————————— —t F———t — 18.005000 - 2354 5000 2646 1000.0 9.000 L1 20.2
150k 300 400 500 800 1M M M 4N M & a 10M 20 30M 18.005000 31.43 — €0.00 28.57  1000.0 9,000 L1 20.2
Frequency in Hz
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Appendix A.  Measurement equipment
Equipment Manufacturer Model Serial No. qulbratlon cellleremon | Call o
interval date due.
Spectrum Analyzer R&S FSV30 101389 1 year 2017.01.23 2018.01.23
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.04 2018.07.04
8360B Series
Swept Signal HP 83630B 3844A00786 1 year 2017.01.23 2018.01.23
Generator
Power Meter Anritsu ML2495A 1438001 1 year 2017.01.23 2018.01.23
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2017.01.23 2018.01.23
Attenuator Agilent 8493C 51401 1 year 2017.07.04 2018.07.04
Loop Antenna Schwarzbeck FMZB1513 225 2 years 2018.05.10 2019.05.10
T“'Ogr'ft’ggﬁgba”d SCHWARZBECK | VULB 9163 | 9168-714 2 years 2017.11.28 | 2018.11.28
Horn Antenna AH SAS-571 414 2 years 2018.02.15 2019.02.15
HornAntenna | SCHWARZBECK | BBHA9170 9?750“5’5*0 2years | 20180215 | 2019.02.15
. . Wainwright WHJS3000-
High Pass Filter Instrument Gmbh 10TT 1 1 year 2017.07.03 2018.07.03
. Wainwright WLK1.0/18
Low Pass Filter Instrument Gmbh G-10TT 1 1 year 2017.07.03 2018.07.03
Preamplifier R&S Scuo1l 100603 1 year 2017.11.27 2018.11.27
Preamplifier AGILENT 8449B 3008A01742 1 year 2018.01.11 2019.01.11
EMI Test Receiver R&S ESR3 101781 1 year 2017.04.27 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.19 2018.04.19
o 2016.12.13 2017.12.13
Pulse Limiter R&S ESH3-Z2 101915 1 year
2017.11.27 2018.11.27
2017.01.11 2018.01.11
LISN R&S ENV216 101787 1 year
2018.01.05 2019.01.15
Peripheral devices
Device Manufacturer Model No. Serial No.
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