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FCC & IC TEST REPORT for DTS Device (2.4GHz)
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SUMMARY
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: Pass & Seymour, Inc., d/b/a Legrand

301 Fulling Mill Road, Suite G, Middletown,
Pennsylvania 17057 USA

: Hzsamko Technologies Co.,Ltd.

No.8,Jiaqi Road,Xianlin Street,Yuhang District,Hangzhou,
China.

: Player Subsystem
: PCBA-200010-01 Player System

The equipment complies with the requirements according to the following standard(s):

47CFR Part 15 (2015): Radio Frequency Devices

ANSI C63.10 (2013): American National Standard of Procedures for Compliance Testing of

Unlicensed Wireless Devices

RSS-247 (Issue 1, 2015): Digital Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

RSS-Gen Issue 4 (November 2014): General Requirements and Information for the
Certification of Radiocommunication Equipment

Date of issue: Jan 9, 2017

Prepared by: eviewed by:
Wakeyou [Wang (Project Engineer) Daniel Zhao (Reviewer)

FCC ID: YV8-20001001
IC: 9922A-20001001
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Description of Test Facility

Name: Intertek Testing Services Limited Shanghai
Address: Building 86, No. 1198 Qinzhou Rd., North, Shanghai 200233, P.R. China

FCC Registration Number: 236597
IC Assigned Code: 2042B-1

Name of contact: Jonny Jing
Tel: +86 21 61278271
Fax: +86 21 54262353

FCC ID: YV8-20001001
IC: 9922A-20001001
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1. General Information

1.1 Applicant Information

Applicant:

Name of contact:
Tel:

Fax:

Manufacturer:

Sample received date
Sample Identification No

Date of test

1.2 ldentification of the EUT

Equipment:
Type/model:
FCC ID:

IC:

FCC ID: YV8-20001001
IC: 9922A-20001001
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Pass & Seymour, Inc., d/b/a Legrand
301 Fulling Mill Road, Suite G, Middletown,
Pennsylvania 17057 USA

Fred G. Duffy
(717)5465413
(717)7022546
Hzsamko Technologies Co.,Ltd.

No.8,Jiaqi Road,Xianlin Street,Yuhang
District,Hangzhou, China.

Dec 20, 2016
/

Dec 20, 2016 ~ Dec 30, 2016

Player Subsystem
PCBA-200010-01 Player System
YV8-20001001
9922A-20001001
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1.3 Technical specification

Operation Frequency Band: 2412 - 2462 MHz

Modulation: DBPSK @ 1Mbps
DQPSK@2Mbp
CCK@5.5/11Mbps
BPSK@6/9 Mbps
QPSK@12/18Mbps
16-QAM@24Mbps
64-QAM@48/54Mpb and above

Gain of Antenna:

Embedded WIFI Dual Band | 2.4GHz band: 2.79dBi

Antenna 5GHz band: 4.20dB1
Rating: DC 5V
Description of EUT: The EUT is a wireless audio device containing Wi-Fi
module.
Port identification: Audio in x 1; Audio out X 1; USB x 1; LAN x 1
Category of EUT: Class B
EUT type: DX] Table top [ ] Floor standing
EUT Modes: 802.11a/b/g/n20 (802.11b/g/n20 assessed in this report)
Channel Number: Channel 1 - 11 for 2412MHz~2462MHz
Channel Description: The channel spacing is SMHz.
MIMO Function Description:
_ Transmission / Idle Beam Bea_m
Freq. Band Modulation . forming
Chain 1 Chain 2 forming gain
802.11b Transmission Idle NO 0 dBi
2412 — 2462 MHz 802.11g Transmission Idle NO 0 dBi
802.11 n20 Transmission | Transmission | NO 0 dBi

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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1.4 Mode of operation during the test / Test peripherals used
While testing transmitting mode of EUT, the internal modulation was applied.

The lowest, middle and highest channel were tested as representatives (2412MHz, 2437MHz
and 2462MHz).

1 Laptop computer HP ProBook 6470b NA

AC 100-240V input;

2 AC/DC adapter Lenovo C-P64 DC 5V, 1.5A output
Product SW/HW version Radio SW/HW version Test SW Version
N/A N/A N/A

Test software setting:
The power level setting for 802.11b/g/n is used with the software offered by the manufactory.

Mode 1 Fr(el\(/l[lﬁ;; Y Software Setting Note
2412 17.0 /
802.11b 2437 17.0 /
2462 17.0 /
2412 17.0 /
802.11g 2437 17.0 /
2462 11.0 /
2412 17.0 /
802.11n20 2437 17.0 /
2462 11.0 /

Data rate VS Power

The pre-scan for the conducted power with all rates in each modulation and bands was used,
and the worst case was found and used in all test cases.

After this pre-scan,we choose the following table of the data rata as the worst case.
Mode Worst case data rate
802.11b 1Mbps
802.11¢g 6Mbps
802.11 n20 MCS8

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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2. Test Specification
2.1 Instrument list
Equipment Type Manu. Internal Cal. Date Due date
no.
Test Receiver ESCS 30 R&S EC 2107 | 2016-10-21 | 2017-10-20
Test Receiver ESIB 26 R&S EC 3045 | 2016-10-20 | 2017-10-19
A.M.N. ESH2-Z5 R&S EC 3119 2016-1-9 2017-1-8
Bilog Antenna CBL 6112D TESEQ EC 4206 | 2016-4-28 | 2017-4-27
Horn antenna HF 906 R&S EC 3049 | 2016-4-28 | 2017-4-27
Pre-amplifier Pre-amp 18 R&S EC 3222 | 2016-4-12 | 2017-4-11
Semi-anechoic - Albatross EC 3048 | 2016-5-12 | 2017-5-11
chamber project
High Pass Filter | WHKX 1.0/15G- | Wainwright | EC4297-1 | 2016-1-8 2017-1-7
10SS
Power sensor/ | N1911A/N1921A Agilent EC4318 | 2016-04-12 | 2017-04-11
Power meter
Temperature SETH-E tayasaf EC4315 2016-4-9 2017-4-8
Camber
Spectrum E7402A Agilent EC2254 | 2016-08-16 | 2017-08-15
analyzer

2.2 Test Standard

47CFR Part 15:2015

ANSI C63.10 (2013)

RSS-247 (Issue 1, 2015)

RSS-Gen Issue 4 (November 2014)
KDB 558074 D01 DTS Meas Guidance v03r05

FCC ID: YV8-20001001

IC: 9922A-20001001
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2.3 Test Summary

This report applies to tested sample only. This report shall not be reproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE | IC REFERANCE RESULT

Minimum 6dB Bandwidth 15.247(a)(2) RSS-247 Issue 1 Pass
Clause 5

Maximum peak output power 15.247(b) RSS-247 Issue 1 Pass
Clause 5

Power spectrum density 15.247(e) RSS-247 Issue 1 Pass
Clause 5

Radiated emission 15.205 & 15.209 RSS-247 Issue 1 Pass
Clause 5

Emission outside the 15.247(d) RSS-247 Issue 1 Pass

frequency band Clause 5

Power line conducted emission 15.207 RSS-Gen Issue 4 Pass

Clause 8.8

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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3. Minimum 6dB Bandwidth

Test result: PASS
3.1 Limit
For systems using digital modulation techniques that may operate in the 902 - 928 MHz,

2400 - 2483.5 MHz and 5725 - 5850 MHz bands, the minimum 6 dB bandwidth shall be at
least 500 kHz.

3.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The minimum 6dB bandwidth per FCC §15.247(a)(2) is measured using the Spectrum

Analyzer according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance
v03r05” for compliance to FCC 47CFR 15.247 requirements(clause 8.2).

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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3.4 Test Protocol

Temperature : 25°C
Relative Humidity : 55%
Chain 1 Chain 2 Limit
Mode CH
(MHz) (MH2) (MHz)
L 11.12 -
802.11b M 11.12 - =0.5
H 11.20 -
Frequency L — Chain 1
e "

B0

Center 2.412 GH=z 2 MH=Z/ Span 20 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek



Test report no. 161201799SHA-001
Page 12 of 64

Frequency M — Chain 1
® *REEW 100 kEz elta 1 [T1
WBW 300 kH=z

Ref 20 «dBm Att 50 4B SWT 2.5 m=

o ‘mMWMW e

- 70

B0

Center 2.437 GH=z 2 MH=Z/ Span 20 MH=z

Frequency H — Chain 1
® *REW 100 kH=z elta 1 [T1
YVEBW 300 kH=z

Ref 20 «dBm Att 50 4B SWT 2.5 m=

O O VS e

f“\mn.

a0 Al

- 70

B0

Center 2.462 GHz 2 MH=Z/ Span 20 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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Chain 1 Chain 2 Limit
Mode CH
(MHz) (MH2) (MHz)
L 16.48 -
802.11g M 16.44 - =0.5
H 16.48 -
Frequency L — Chain 1
oot i i A N A AN | o g u!‘\i’\f\rﬂ-\'; AT r.I o ! . ::_'
“TU-V ] lﬂ! i T s ol Jk 1 2
——uﬁfj Ik\ﬁﬁ
FAY g

Center 2.412

FCC ID: YV8-20001001
IC: 9922A-20001001

GHZ

Span 20 MH=z
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Frequency M — Chain 1

*REW 100
VEW

kHz
i00 kH=

Ref 20 dBm Att 50 4B SWT 2.5 ma
o Offpet 1 dB a
n N =
L PK
L f AN\ o A AN A AN AN
) ST R T REEEa
( Dl )5 dBm Y] ]
HJ}Uﬁ iﬂv\
il i
30
IDE
L_ a0 AL
- 50
- 60
- 70
BO
Center 2.437 GH=z 2 MH=z Span 20 MH=z

ALt

Frequency H — Chain 1
*REW 100 kH=z elta 1
YVEBW 300 kH=z
SWT 2.5 ma

50 dB

;/___,.-:e.. 5

=0

- 70

B0

Center 2.462 GHz

FCC ID: YV8-20001001
IC: 9922A-20001001

Span 20 MH=z

TTRF15.247_V1©2015Intertek



Intertek Test report no. 161201799SHA-001
Page 15 of 64

Chain 1 Chain 2 Limit
Mode CH
(MHz) (MH2) (MHz)
L 17.60 17.44
802.11 n20 M 17.60 17.52 =0.5
H 17.60 17.60

Frequency L — Chain 1

® REW 100 kHz
VEW 300 kHz

Ref 20 dBm Att 50 4B SWT 2.5 ma

20 Offpet 1.3 4B

10
— 5| Marke:
-M...',..u\., A ALY mmwm)urkl erMﬂmnhﬂ\(ﬂn&vﬁ'ﬁ e R

B0

Center 2.412 GH=z 2 MH=Z/ Span 20 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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Frequency M — Chain 1

® *REEW 100 kEz
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 2.5 m=

. YT T AP BN, s A | o Ay ZSIE TSP

T(“r ‘..N ‘" -8 dBm ‘ﬂ;

=0

=0

- 70

B0

Center 2.437 GH=z 2 MH=Z/ Span 20 MH=z

Frequency H — Chain 1

® *REEW 100 kEz
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 2.5 m=

=0

- 70

B0

Center 2.462 GHz 2 MH=Z/ Span 20 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001
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Frequency L — Chain 2

® *REEW 100 kEz
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 2.5 m=

: ot At apg [ Aagd-anTow oty
e -7 B [h

L_a0 Al

- 70

B0

Center 2.412 GH=z 2 MH=Z/ Span 20 MH=z

Frequency M — Chain 2

® *REEW 100 kEz
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 2.5 m=

30

a0 Al

- 70

B0

Center 2.437 GH=z 2 MH=Z/ Span 20 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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Frequency H — Chain 2

® REW 100 kHz
VEW 300 kHz

Ref 20 dBm Att 50 B SWT 2.5 ma
Dffhet 1 =1z}
1l PK B -
i , . . T . I _ ::..
- 10

B0

Center 2.462 GHz 2 MH=Z/ Span 20 MH=z

3.5 Measurement uncertainty

Measurement uncertainty: + 3 %
The measurement uncertainty is given with a confidence of 95%, k=2.

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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4. Maximum peak output power

Test result: Pass

4.1 Test limit

[ ] For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5725-
5850 MHz band: 1 watt

[ ] For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts
X For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.

4.2 Test Configuration

Power meter

RF input

©

EUT

™

Antenna connector

4.3 Test procedure and test setup

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas
Guidance v03r05” for compliance to FCC 47CFR 15.247 requirements (clause 9.1.2).

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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4.4 Test protocol

Temperature :25°C
Relative Humidity : 55 %

Reading -
Mode CH Cat:)cieB ;oss (dBm) Total (F(’jel_;'jlrl:l )power (I(_jgnrrllt)
Chain 1 | Chain 2
L 1.8 21.30 - 21.30 30.00
802.11b M 1.8 21.40 - 21.40 30.00
H 1.8 21.20 - 21.20 30.00
L 1.8 25.70 - 25.70 30.00
802.11¢g M 1.8 26.00 - 26.00 30.00
H 1.8 24.50 - 24.50 30.00
L 1.8 25.70 26.40 29.10 30.00
802.11n20 M 1.8 26.30 26.80 29.60 30.00
H 1.8 23.80 23.90 26.90 30.00

4.5 Measurement uncertainty

Measurement uncertainty: + 0.74dB
The measurement uncertainty is given with a confidence of 95%, k=2.

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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5. Power spectrum density

Test result: Pass
5.1 Test limit
For digitally modulated systems, the power spectral density conducted from the intentional

radiator to the antenna shall not be greater than 8dBm in any 3 kHz band during any time
interval of continuous transmission.

5.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

5.3 Test procedure and test setup

The power output per FCC §15.247(e) was tested according to DTS test procedure of
“KDB558074 DO1 DTS Meas Guidance v03r05” (clause 10.2) for compliance to FCC
47CFR 15.247 requirements.

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek
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Mod CH!| cable PSD (dBm/100kHz) Total PSD Limit
oae

loss (dB) | chain1 | Chain2 | (dBm/100kHZ) | (dBm/3kHz)

L 1.8 5.50 - 5.50
802.11b | M 1.8 5.48 - 5.48 <8.00

H 1.8 5.77 - 5.77

Frequency L — Chain 1
fmwww Al
Tﬁ“\m/ \w

FCC ID: YV8-20001001
IC: 9922A-20001001
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Frequency M — Chain 1

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 40 ms

v A

\ it

V!l \

- 70

B0

Center 2.437 GH=z 3 MH=Z/ Span 30 MH=z

Frequency H — Chain 1

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 40 ms

b | i,

N )

] AT/

sl y

- 70

B0

Center 2.462 GHz 3 MH=Z/ Span 30 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek



Test report no. 161201799SHA-001

Page 24 of 64
\oge | CH | Cable PSD (dBm/100kHz) Total PSD Limit
loss (dB) | chain1 | Chain2 | (dBm/100kHz) | (dBm/3kHz)
L 1.8 3.03 - 3.03
802.11g | M 1.8 3.21 - 3.21 <8.00
H 1.8 -0.10 - -0.10

Frequency L — Chain 1

® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz

Ref 20 cBm Att 50 B SWT 40 ma
o Offpet 1. f=iz)
1 FK .
=0 - mmww s
10 J/’r \
e I AlLlJ Mm Ay
WMU il LI
30
=40
- 50
- 60
- 70
80
Center 2.412 GH=z 3 MH=Z/ Span 30 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001
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Frequency M — Chain 1

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 40 ms

1l FPK :
Aaspif AR AN b M%m

B | |

=0

- 70

B0

Start 2.422 GHz 3 MH=Z/ Stop 2.452 GH=z

Frequency H — Chain 1

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 dBm ALt 50 dB SWT 40 ma
[ Offhat 1 AB
=10
1l PK
A

BN WWWW‘\\

=0

- 70

B0

Center 2.462 GHz 3 MH=Z/ Span 30 MH=z
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eqe | CH Clﬁi);e PSD (dBm/100kHz) |  Total PSD Limit
(dB) | Chain1| Chain2 | (dBM/100kHZ) | (dBm/3kHz)
L 1.8 2.40 3.42 5.95
802.11n20 | M 1.8 2.79 4.02 6.46 <8.00
H 1.8 -0.32 0.35 3.04
Frequency L — Chain 1
[,F‘*' " nwwtmmhfa.&mw o
L W
i
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Frequency M — Chain 1
REW 100 kHz Marke:

WBW 300 kH=z

SWT 40 ma

50 dB

- 10

=0

- 70

B0

Center 2.437 GHz

ALt

Span 30 MH=z

Frequency H — Chain 1
REW 100 kHz Marke:
WBW 300 kH=z

SWT 40 ma

50 dB

- 10

MMM}WJMM

20

=0

- 70

B0

Center 2.462 GHz

FCC ID: YV8-20001001
IC: 9922A-20001001

Span 30 MH=z
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Frequency L — Chain 2
REW 100 kHz Marke:
WBW 300 kH=z
Ref 20 dBm Att 50 4B SWT 5 m=z

DR A AN AR AL 1 ww,

1 R

40
s
_
70
1]
Center 2.412 GH=z 3 MH=Z/ Span 30 MH=z
Frequency M — Chain 2
REW 100 kHz Marke:
VEW 300 kHz
Ref 20 oBm Att &0 aB SWT & ms
o Offpet 1.} 4B
o
PAFLCITN WMMWMMMMW JeM, 1‘“\\
- 1¢

=0

- 70

B0

Center 2.437 GH=z 3 MH=Z/ Span 30 MH=z

FCC ID: YV8-20001001
IC: 9922A-20001001

. 161201799SHA-001
Page 28 of 64
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Frequency H — Chain 2

® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz .35 dBm

Ref 20 dBm ALt 50 dB SWT S m=s
Offhet 1 AB
.
1l PK
y

W”\WWA‘-UWW‘W

B0

Center 2.462 GHz 3 MH=Z/ Span 30 MH=z

5.5 Measurement uncertainty

Measurement uncertainty: + 0.74dB
The measurement uncertainty is given with a confidence of 95%, k=2.

FCC ID: YV8-20001001
IC: 9922A-20001001
TTRF15.247_V1©2015Intertek



AVAVAVA

Intertek Test report no. 161201799SHA-001
Page 30 of 64

6. Radiated emission in the restricted bands
Test result: PASS
6.1 Test limit

The radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) showed as below:

Frequency Field Strength Measurement Distance
(MHz) (dBuV/m) (m)

30-88 40.0 3

88-216 43.5 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

VVVVVVVVVVVY -
T <
> EUT ]
g \ Antenna mast Turn Table <

Test receiver

FCC ID: YV8-20001001
IC: 9922A-20001001
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6.3 Test procedure and test setup

The measurement was applied in a semi-anechoic chamber. While testing for spurious
emission higher than 1GHz, if applied, the pre-amplifier would be equipped just at the output
terminal of the antenna.

The EUT and simulators were placed on a 0.8m high wooden turntable above the horizontal
metal ground plane. The turn table rotated 360 degrees to determine the position of the
maximum emission level. The EUT was set 3 meters away from the receiving antenna which
was mounted on an antenna mast. The antenna moved up and down between from Imeter to
4 meters to find out the maximum emission level.

The EUT was tested according to DTS test procedure of KDB558074 D01 DTS “Meas
Guidance v03r05” (clause 12) for compliance to FCC 47CFR 15.247 requirements.

FCC ID: YV8-20001001
IC: 9922A-20001001
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6.4 Test protocol
Temperature 25°C
Relative Humidity 55 %
Mode 802.11b
CH | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H 2413.43 34.50 100.50 / / PK
A% 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A% 589.84 21.60 41.50 46.00 4.50 PK
L H 2390.00 34.40 62.00 74.00 12.00 PK
H 2390.00 34.40 42.30 54.00 11.70 AV
H 3210.42 -8.00 52.60 54.00 1.40 PK
H 4823.64 -3.50 56.20 74.00 17.80 PK
H 4823.53 -3.50 52.10 54.00 1.90 AV
H 2438.66 34.60 101.30 / / PK
\Y% 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A% 589.84 21.60 41.50 46.00 4.50 PK
M H 3244.93 -7.80 51.50 54.00 2.50 PK
H 4881.90 -3.40 56.70 74.00 17.30 PK
H 4881.90 -3.40 52.50 54.00 1.50 AV
A% 7390.78 2.60 44.00 54.00 10.00 PK
H 2460.72 34.70 102.50 / / PK
\Y% 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
\Y% 589.84 21.60 41.50 46.00 4.50 PK
i H 2483.50 34.70 62.20 74.00 11.80 PK
H 2483.50 34.70 42.60 54.00 11.40 AV
H 3280.56 -7.70 51.00 54.00 3.00 PK
H 4921.84 -3.30 57.10 74.00 16.90 PK

FCC ID: YV8-20001001
IC: 9922A-20001001
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H 4921.67 -3.30 52.90 54.00 1.10 AV
Mode 802.11¢g
CH | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H 2413.83 34.50 103.70 / / PK
A\ 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A% 589.84 21.60 41.50 46.00 4.50 PK
L H 2390.00 34.40 65.70 74.00 8.30 PK
H 2390.00 34.40 45.90 54.00 8.10 AV
H 3210.42 -8.00 51.30 54.00 2.70 PK
H 4823.64 -3.50 56.20 74.00 17.80 PK
H 4823.53 -3.50 45.40 54.00 8.60 AV
H 2440.29 34.60 104.10 / / PK
Vv 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A" 589.84 21.60 41.50 46.00 4.50 PK
M H 3244.93 -7.80 51.90 54.00 2.10 PK
H 4881.90 -3.40 56.70 74.00 17.30 PK
H 4881.90 -3.40 45.50 54.00 8.50 AV
A% 7348.69 2.50 44.30 54.00 9.70 PK
H 2463.53 34.70 103.50 / / PK
A% 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A" 589.84 21.60 41.50 46.00 4.50 PK
i H 2483.50 34.70 72.80 74.00 1.20 PK
H 2483.50 34.70 52.90 54.00 1.10 AV
H 3280.56 -7.70 50.50 54.00 3.50 PK
H 4921.84 -3.30 52.30 74.00 21.70 PK

FCC ID: YV8-20001001
IC: 9922A-20001001
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Mode 802.11n20
CH | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H 2410.22 34.50 105.00 / / PK
V 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A% 589.84 21.60 41.50 46.00 4.50 PK
L H 2390.00 34.40 65.30 74.00 8.70 PK
H 2390.00 34.40 45.50 54.00 8.50 AV
H 3210.42 -8.00 53.00 54.00 1.00 PK
H 4823.64 -3.50 55.00 74.00 19.00 PK
H 4823.53 -3.50 40.60 54.00 13.40 AV
H 2440.29 34.60 104.10 / / PK
Vv 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A" 589.84 21.60 41.50 46.00 4.50 PK
M H 3244.93 -7.80 51.90 54.00 2.10 PK
H 4881.90 -3.40 55.20 74.00 18.80 PK
H 4881.90 -3.40 44.80 54.00 9.20 AV
A% 7390.78 2.60 44.70 54.00 9.30 PK
H 2460.32 34.70 104.70 / / PK
A% 55.27 8.30 34.80 40.00 5.20 PK
H 319.64 16.10 45.00 46.00 1.00 PK
A" 589.84 21.60 41.50 46.00 4.50 PK
i H 2483.50 34.70 72.70 74.00 1.30 PK
H 2483.50 34.70 52.70 54.00 1.30 AV
H 3280.56 -7.70 53.00 54.00 1.00 PK
H 4921.84 -3.30 50.80 74.00 23.20 PK

Remark: 1. Correct Factor = Antenna Factor + Cable Loss (-Amplifier, is employed)
2. Corrected Reading = Original Receiver Reading + Correct Factor
3. Margin = limit — Corrected Reading

FCC ID: YV8-20001001
IC: 9922A-20001001
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Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,

Original Receiver Reading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 = 32.20dB/m; Corrected Reading = 10dBuV +

32.20dB/m = 42.20dBuV/m
Assuming limit = 54dBuV/m, Corrected Reading = 42.20dBuV/m, then Margin =

54 -42.20 = 11.80dBuV/m

6.5 Measurement uncertainty

Measurement uncertainty of radiated emission (30MHz-1000MHz) is: + 4.90dB
Measurement uncertainty of radiated emission (1000MHz-6000MHz) is: + 5.02dB
The measurement uncertainty is given with a confidence of 95%, k=2.

FCC ID: YV8-20001001

IC: 9922A-20001001
TTRF15.247_V1©2015Intertek



Intertek Test report no. 161201799SHA-001
Page 36 of 64

7. Emission outside the frequency Band

Test result: PASS

7.1 Limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
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 kHz bandwidth within
the band that contains the highest level of the desired power.

7.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

7.3 Test procedure and test setup

The Emission outside the frequency Band per FCC §15.247(d) is measured using the
Spectrum Analyzer with the resolutions bandwidth set at 100kHz, the video bandwidth
set at 300kHz, and the SPAN>>RBW.

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas
Guidance v03r05” (clause 11.0) for compliance to FCC 47CFR 15.247 requirements.

FCC ID: YV8-20001001
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7.4 Test protocol
Temperature : 25 °C
Relative Humidity 55%

802.11b Out-of-Band Emissions — Chain 1

Reference Level — Frequency L

® REW 100 kHz Mark 1 [T1 ]
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 40 ms

i | e ag,

LAt 1,1‘

B0

Center 2.412 GH=z 3 MH=Z/ Span 30 MH=z

FCC ID: YV8-20001001
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Conducted emission - Frequency L

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 15 ms

)
. B

|

Start 2.3 GH=z 12.2 MH=Z/ Stop 2.422 GH=z

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 700 m=

- 10

30

L 40 ﬁ"@l&l—w};"‘"t ank ‘ul.:l‘_m"

B0

S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z
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® *REW 1 MH=z
*VBW 3 MHz

Ref 20 dBm *Att in dB SWT 380 m=

0 [
1 P

- 110

&0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z

Reference Level — Frequency M

® *REW 100 kHz HMar
VEW 300 kHz

Ref 20 «dBm Att 50 4B *SWT 40 ma

b | i,

-0 A 3

Vad" W

- 70

B0

Center 2.437 GH=z 3 MH=Z/ Span 30 MH=z
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Conducted emission — Frequency M

® *REW 100 kEz HMarker 2 [T1
VEW 300 kHz

Ref 20 dBm Att 50 4B SWT 700 m=
o Offpet 1 dB ar
n N[ A
L PK
10
20
30
j . - IDE
- L.gﬁ Ay ke bhal Mo by I...,| N e
-40 T4 =N e e e Vv
- 50
- 60
- 70
BO
S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z
® *REW 1 MH=z
*VEW 3 MHz
Ref 20 dBm *Att in 4B SWT 380 m=
0
10 E
L PK
Lo
10
- 20
L-30

B0
0
80
Start 7 GH=z 1.% GHz/ Stop 246 GH=z
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Reference Level — Frequency H

® REW 100 kHz Mark
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 40 ms

ot [Tt
1/ Y
] Nl

- 70

B0

Center 2.462 GHz 3 MH=Z/ Span 30 MH=z

Conducted emission - Frequency H

® REW 100 kHz Marke
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 5 m=

Mm

- 40 ==
Y ' MMM

- 70

B0

Start 2.452 GH=z 4.8 MHZ/ S5top 2.5 GH=z

FCC ID: YV8-20001001
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® *RBEW 100 kHz Marker I
VEW 300 kHz

Ref 20 dBm Att 50 B SWT 700 m=
o Offhet 1 AR .
|, ]
L PK
10
20
30
IDE
L 40 x...h TAIJ POFIE I | PO |J\‘h ] al bl AC
M RS Aol ek
- 50
- 60
- 70
80
S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z
® *REW 1 MH=z
*WBEW I MH=
Ref 20 dBm *Att in 4B SWT 380 m=
20
10 E
e
Lo
10
- 20

&0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z

FCC ID: YV8-20001001
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802.11g Out-of-Band Emissions — Chain 1

Reference Level — Frequency L

® REW 100 kH=z Mark 1 [T1 ]
VEW 300 kHz 503 dBn

Ref 20 «dBm Att 50 4B SWT 40 ms

1l FPK L
= An Wwww afugs

W MVMJJ/ wmu."mw.

B0

Center 2.412 GH=z 3 MH=Z/ Span 30 MH=z

Conducted emission - Frequency L

® REW 100 kHz Mark [T1 ]
VEW 300 kHz

Ref 20 dBm ALt 50 dB SWT 1% ma
Offhet 1 AE
10
1l PK
Pt e
L0 w. th
30

B0

Start 2.3 GH=z 12.2 MH=Z/ Stop 2.422 GH=z
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® *RBEW 100 kHz Marker I
VEW 300 kHz

Ref 20 cBm Att 50 B SWT 700 m=
c Offhet 1 f=iz)
10 E
[l PK
- 10
20
v
0B
L _ a0 s adudi il s b o by ac
b [

B0

S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z

® *REW 1 MH=z
*VBW 3 MHz

Ref 20 dBm *Att in dB SWT 380 m=

20

10 (5 ]
1 P

- 110

20

&0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z
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Reference Level — Frequency M

® REW 100 kHz Mark
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 40 ms

1l FPK :
Aaspif AR AN b M%m

B | |

=0

- 70

B0

Start 2.422 GHz 3 MH=Z/ Stop 2.452 GH=z

Conducted emission — Frequency M

® REW 100 kHz Marke
VEW 300 kHz

Ref 20 cBm Att 50 B SWT 700 m=
c Offpet 1 =iz
=10
[l PK

- 10

20

v

L 40 N At Il\.l].l -ulx aiillal N 1
Lo o Do M e AN il e

B0

S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z
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Ref 20
10
1 P
-1¢

&0

B0

Start /

GHzZ

1.9 GHz/

Reference Level — Frequenc

*REW 100 kH=z
VEW 300 kHz
Att 50 4B *SWT 40 ma

Stop 246 GH=z

y H

- 10

WW%

=

=0

- 70

B0

Center

FCC ID: YV8-20001001
IC: 9922A-20001001

2.462 GHz

Span 30 MH=z
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Conducted emission - Frequency H
REW 100 kH=z Marker z [T1
WBW 300 kH=z
Att 50 4B SWT 5 m=z

20 Offpet

- 70

B0

Start 2.452 GH=z

4.8 MHZ/ S5top 2.5 GH=z
REW 100 kH=z Marke:
WBW 300 kH=z
Att 50 B SWT 700 m=

- 10

30

=0

Wn;ﬁl’ Mg i J-'-‘u!.r'qt wu\;'_\l'l H” .
W

B0

Start 1 MHE=Z

FCC ID: YV8-20001001
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&99.59 MH=Z/ Stop 7 GH=z
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® *REW 1 MH=z
*VBW 3 MHz

Ref 20 dBm *Att in dB SWT 380 m=

0 [
1 P

- 110

&0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z

802.11n20 Out-of-Band Emissions — Chain 1

Reference Level — Frequency L

® *REW 100 kHEz HMarke
VEW 300 kHz

Ref 20 «dBm Att 50 4B *SWT 40 ma

- 10

L k|

=0

- 70

B0

Center 2.412 GH=z 3 MH=Z/ Span 30 MH=z
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Conducted emission - Frequency L

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 15 ms

i
s

Start 2.3 GH=z 12.2 MH=Z/ Stop 2.422 GH=z

® REW 100 kHz Marke:
VEW 300 kHz

Ref 20 dBm Att 50 4B SWT 700 m=
b Offpet 1.} aB !
=10
L FK
|-1¢
20
L 20
.0 J;Idww. Lk et ._‘._“11..' P
SR YN ST AT

B0

S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z
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® *REW 1 MH=z
*VBW 3 MHz

Ref 20 dBm *Att in dB SWT 380 m=

10 [
1 P

- 110

20

L0

&0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z

Reference Level — Frequency M

® *REW 100 kHEz HMarke
VEW 300 kHz

Ref 20 dBm Attt 50 dB *SWT 40 ma
o offpet 1.} a8
. (2]
1l PK
O haAL AT | M ng masdnn

- 10

WWJ Mg |

a0 Al

- 70

B0

Center 2.437 GH=z 3 MH=Z/ Span 30 MH=z
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Conducted emission — Frequency M

® *REW 100 kHz Marker 3 [T1 ]
VBW 300 kHz 38.17 dBm

Ref 20 «dBm Att 50 4B SWT 700 m=

" o 5
[l PK
30
'I- 2 3 DB
o — A I.I_:a. T TR
Moy AN b

B0

S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z

® *REW 1 MH=z
*VBW 3 MHz

Ref 20 dBm *Att in dB SWT 380 m=

10 [
1l PK

- 110

20

&0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z
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Reference Level — Frequency H

® REW 100 kHz Mark
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 40 ms

%

MMM}WJMM

- 10

;;;ﬂﬂjﬂﬁwﬁﬁ WY V'"\m

=0

- 70

B0

Center 2.462 GHz 3 MH=Z/ Span 30 MH=z

Conducted emission - Frequency H

® REW 100 kHz Mark
VEW 300 kHz

Ref 20 «dBm Att 50 4B SWT 5 m=

20 Offpet 1.3 4B Marker

w\n—\‘\l

=0

- 70

B0

Start 2.452 GH=z 4.8 MHZ/ S5top 2.5 GH=z
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® *REW 100 kEz Marker
VEW 300 kHz

Ref 20 cBm Att 50 B SWT 700 m=
o Offper 1.§ am ,
" N
[l PK
- 10
20
_—
I IDB
L_ a0 PRI STL S T L ,.T P ac
,af“ H B e g P

B0

S5tart 1 MHE=z &99.59 MH=Z/ Step 7 GH=z

® *REW 1 MH=z
*VBW 3 MHz

Ref 20 «dBm *Att 30 dB SWT 380 m=s

- 10

&0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z
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802.11n20 Out-of-Band Emissions — Chain 2

Reference Level — Frequency L

REW 100 kHz Mark

VBW 300 kH=z
Ref 20 dBm Attt 50 dB SWT S m=s
Offhet 1 AE
=10
i PK
Db A A Ww.

.

B0

Center 2.412 GHz 3 MAZ/

Conducted emission - Freque

® REW 100 kHz
VEW 300 kHz

Span 30 MH=z

ncy L

Ref 20 dBm Att 50 4B SWT 1% ma
Dffhet 1 =]

=10

L FK 1] i
|- 1c [ N
20 fj \
=0 Fdﬂ}kuﬁ
=40

B0

Start 2.31 GHz

FCC ID: YV8-20001001
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® *REEW 100 kEz
VEW 300 kHz
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Reference Level — Frequency M
REW 100 kH=z Marker 1 [T1 ]
YVEBW 300 kH=z
Att 50 B SWT 5 m=z
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Conducted emission — Frequency M
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® *REW 1 MH=z
*VBW 3 MHz

Ref 20 dBm *Att in dB SWT 380 m=
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- 110
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Reference Level — Frequency H
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Conducted emission - Frequency H
REW 100 kH=z Marker 1 [T1
WBW 300 kH=z
Att 50 4B SWT 5 m=z

20 Offpet 1.3 4B
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® REW 1 MHz
VEW 3 MHz

Ref 20 «dBm Att 30 dB SWT 380 m=s

&0

J0

B0

Start 7 GH=z 1.% GHz/ Stop 246 GH=z

7.5 Measurement uncertainty

Measurement uncertainty: = 0.74dB
The measurement uncertainty is given with a confidence of 95%, k=2.
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8. Power line conducted emission

Test result: Pass
8.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz)
QP AV
0.15-0.5 66 to 56* 56 to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.

8.2 Test configuration

Po-somoommooos EUT
+ Peripheral |
i devices ! __
i LISN i LISN EMI receiver

X For table top equipment, wooden support is 0.8m height table

[ ] For floor standing equipment, wooden support is 0.1m height rack.
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8.3 Test procedure and test set up

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50€2/50uH coupling impedance for the measuring equipment. The
peripheral devices are also connected to the main power through a LISN that provides a
50Q/50uH coupling impedance with 50Q termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4 on conducted measurement.
The bandwidth of the test receiver is set at 9 kHz.
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-10
70 ; ] ; \ [
0.15 10 100 300
MHz
Frequency | Correct Factor | Corrected Reading Limit Margin
(dB) (dBuV) (dBuV) (dB)
QP AV QP AV QP AV
0.18 (L) 3.00 48.42 3497 | 64.63 | 54.63 | 16.21 | 19.66
0.21 (N) 3.00 47.79 3442 | 63.09 | 53.09 | 15.30 | 18.67
0.29 (L) 3.00 47.05 34.11 | 60.67 | 50.67 | 13.62 | 16.56
0.39 (L) 3.00 44.41 31.51 | 58.00 | 48.00 | 13.59 | 16.49
0.61 (N) 3.00 43.19 31.49 | 56.00 | 46.00 | 12.81 | 14.51
6.92 (L) 3.00 46.16 28.48 | 60.00 | 50.00 | 13.84 | 21.52
Remark: 1. Correction Factor (dB) = LISN Factor (dB) + Cable Loss (dB).
2. Margin (dB) = Limit - Corrected Reading.
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8.5 Measurement uncertainty

Measurement uncertainty: = 3.19dB
The measurement uncertainty is given with a confidence of 95%, k=2.
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9. Antenna Requirement

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

Non-standard connector is used, so fulfill these requirements. Please find more in the
photo of EUT.
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