FCC Test Report

Report No.: RF160304D05-1
FCC ID: ZHK-61230
Test Model: HS-00009
Received Date: Mar. 4, 2016

Test Date: Mar. 30 ~ 31, 2016
Issued Date: May 3, 2016
Applicant: SteelSeries ApS.
Address: Suite 2E, 656 West Randolph Street, , IL. Chicago, lllinois 60661 United
States
Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Lab Address: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan

(R.O.C.)

Testing Laboratory

2021

WX

=
s /_/“\\\\\\\“
4““}“‘*“

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to
us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided, however, that such
notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your
unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific mention, the
uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report must not be
used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.

Report No.: RF160304D05-1 Page No. 1/31 Report Format Version: 6.1.1




B
U,QG
SV L

wU VE
1878

Table of Contents
[ I L=t T N Ofo ] g o] I = =Too 1 (o IR 4
1 CertifiCAte OF CONTOIMITY L.uuitiiiiiititiiitiititbtb bbb bbb bbb bbb bbb bbb bbb bbb bbeebbeeneees 5
2 SUMMATY Of TEST RESUITS L.uutiuitiiiitiiiiiitiiiiet bbbt b bbb bbb bbb bbbbbbbbbbbbeeees 6
2.1 MeasUreMENT UNCEIAINTY. ......iieeiieieiiiises e e e e et s e e e e e ettt e s s e e e e e e eeate s e e e e e eeeettsa e s eeeeeeeseannaaaeeaeeenes 6
A \Y, o To [} {Tor= 1 [0 g T (=070 (o R 6
3 (1T A L= I (o1 2= LA o ) o S 7
3.1 General DesCription Of EUT ......coiiiiiiiiiiii 7
3.2 Description Of TESE MOUES .....ccoiiiiiiiiiiiiiiii 8
3.2.1 Test Mode Applicability and Tested Channel Detalil............ccccccooii 9
3.3 Duty Cycle Of TESt SIGNAL.......ciiiiiiiiiiiii 11
3.4 Description Of SUPPOIT UNITS . ..ccciiiiiiiiiiiiiiiiiii 12
3.4.1 Configuration of SYStEM UNCEN TEST ......cciviiiiiiiiiiii 12
3.5 General Description of Applied StaNdards...........ccccccciiiiiii 12
4 TSt TYPES ANU RESUITS...uiuiii i e it e ettt et e e e e et e ea bt s aeeeaeeeestenn s aaeeeeeenes 13
4.1 Radiated Emission and Bandedge MEaSUIEIMENL...........uuuuuuuuuiiiiiiiiiiiiiiiiiierieiieeeeeeeeeeeeeeeeeeeeeeeeeeee 13
4.1.1 Limits of Radiated Emission and Bandedge MeEaSUIEMENT ...........uuuuuuuuiurrrrirriineinrrerienereeeeeeenreeeenne 13
ot A =Y 1 1S3 €U L= £ N 14
I T 1YY A o (oY= [ (=Y 15
4.1.4 Deviation from TeSt SLANUAIT ..........uiiiiiiiiie e e e e e e e e et e e e et e e e e s e eaneeanns 15
.15 TESE SOE U ..ttt 16
4.1.6 EUT OPErating CONUItIONS .......uuuuuuuuutuuuuirututttttattstuettsaaeseseaeesssessssesessssesssesesesssesseesessesesesbeseeeseeseenes 16
A 1 =Y L ==Y U £ 17
4.2  6dB BandWidth MEaASUIEIMENT........uuiiiiiiii et e e e e e e e e et e et e st e s et e s e e s sa e eanaesanas 21
4.2.1 Limits of 6dB Bandwidth MEaASUIEMENT...........oieuiii e e e e e e e 21
A [T BT U | o TP PSP PP 21
e B =Y 1 1S3 € (U L= £ N 21
S 1 =Yy A (oY= Yo [ [ =T 21
4.2.5 Deviation fromMTESt SLANUAIT..........uuiiiiiiii e e e e e e e e e e st e e e e ea e e s eeannas 21
4.2.6 EUT OPErating CONUItIONS ... ..uuuuuuuuuutuuuuiuututittuttsttueaseaasseeseeeseeessssessssesseesesesessseseessesseesseebeseeeseeseenes 21
A =Y ==Y U || T 22
4.3  Conducted OULPUL POWET IMEASUIEMIENT .....uuuuuttttttititittiitiubibeeeeebeeeeebebeeeeebebebbbebbeeeeebebrbbebeeeeebeereeees 23
4.3.1 Limits of Conducted Output POWEr MEASUIEMENT .........uuuuuurieiiiiiiiiiiiiiiieieierneereeeeeeeereeeeeeeereeereeeeeee 23
R T [T BT U o PP PP PPPPTPT 23
e T T =YY 1 1S3 £ (U L= £ N 23
O S 1 =Y o (oY= [ =Y 23
4.3.5 Deviation from TeSt SLANUAIT ...........iiiuiiiiie e e e e e e e et e e e st e e e e s e e s eeanns 23
4.3.6 EUT OPErating CONUItIONS ... ...uuuuuuuuutuuutiuuittuttuatsttuesataasseeeaeesseeseeeesssseeesese e ssessesseseeeesesbeeeeeseeseenes 23
A 1 =Y L ==Y U £ 24
4.4 Power Spectral DeNSity MEASUINEIMENT ... ....uuuuuuuieiiittiiuiiitiibeieiebebeeeeeeeee bbb beebererrrereeene 25
4.4.1 Limits of Power Spectral Density MEaASUINEIMENL..........uuuuuuuuiiiiiiiiiirieireeiieeereeeeerereeereereereeeeeees 25
N [T BT U o TP PSP PPPPTPTR 25
e B =Y 1 1S3 € (U L= £ N 25
R 1Yy A (oY= Yo [ [ =T 25
4.4.5 Deviation from TESt SLANUAIT ..........uiiiuiiieie e e e e e e e et e s e et e et eeea e e s eeanns 25
4.4.6 EUT OPErating CONUITION. .. ..uuuuuuuututurtuutittitittttsesseuaeeeaesseseseeseseesseseeseeeesse e e e s ee e e eeeseeeeseebeeeeeseeseenes 25
S A =Y =Y U | £ 26
4.5 Conducted Out of Band EMiSSION MEASUIEMENT..........ceiiiiiiieiiiiii e eara s 27
4.5.1 Limits of Conducted Out of Band Emission MeasUremMeENt ..........cooeivviiieiiiiiiieeiiiieeeeere e 27
T [T BT U o TP PPPPPPTI 27
T T =YY 1 1S3 €U L= £ N 27
S S 1 =Yy = (oY= Yo [ [ =T 27
4.5.5 Deviation from TESt SLANUAIT ...........iiieiiiiie e e e e e e e et e e e st e e e e e e e e s eeanns 27

Report No.: RF160304D05-1 Page No. 2/31 Report Format Version: 6.1.1




4.5.6 EUT OPErating CONUItION. .. ..uuuuuuuuuututtutituutututtitttssueeeeeeesesseeebeseseseeeesseeeesee s s seseeesesseeeseebeeeeeseesrenes
A =1 B =T U | PP RTPPPPPTN 28
5 Pictures of TeST ArTANGEMENTS......ccuiiiiiiiii 30
Appendix — Information on the Testing LabOoratOorieS . ......ccccccvviiiiiiii 31

Report No.: RF160304D05-1 Page No. 3/31 Report Format Version: 6.1.1



Release Control Record

Issue No. Description Date Issued

RF160304D05-1 Original release. May 3, 2016

Report No.: RF160304D05-1 Page No. 4/31 Report Format Version: 6.1.1




B
Li,qﬁ_
SV L

)

1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Headset
steelseries
HS-00009
Engineering sample
SteelSeries ApS.
Mar. 30 ~ 31, 2016

47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10: 2013

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by : | @4l pls %r’j , Date: May 3, 2016

Approved by : /%C JQJ

Jessica Cheng / Senior Specialist

, Date: May 3, 2016

Rex Lai / Assistant Manager
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2  Summary of Test Results

47 CFR FCC Part 15, Subpart C (SECTION 15.247)

FCC
Test Item Result Remarks

Clause

15.207 AC Power Conducted Emission N/A Power supply is 3.7Vdc from battery
15.205/ . i Meet the requirement of limit.

Radiated Emissions and Band Edge o . .

15.209 / Measurement g PASS Minimum passing margin is -3.1dB at
15.247(d) 2483.50MHz.
15.247(d) Antenna Port Emission PASS | Meet the requirement of limit.

15.247(a)(2) 6dB bandwidth PASS | Meet the requirement of limit.

15.247(b) Conducted power PASS | Meet the requirement of limit.
15.247(e) Power Spectral Density PASS | Meet the requirement of limit.

15.203 Antenna Requirement PASS No antenna connector is used.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2:

Expended Uncertainty

Measurement Frequency (k=2) ()
Radiated Emissions up to 1 GHz 30MHz ~ 1000MHz 4.00 dB
Radiated Emissions above 1 GHz Above 1GHz 3.36 dB

2.2 Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product Headset
Brand steelseries
Test Model HS-00009

Status of EUT

Engineering sample

Power Supply Rating

3.7Vdc from battery

Modulation Type

DQPSK

Transfer Rate

1Mbps

Operating Frequency

2403.35MHz ~ 2479.35MHz

Number of Channel

39

Output Power

2.831 mwW

Antenna Type

Chip antenna with 1.08dBi gain

Antenna Connector

N/A

Accessory Device

N/A

Data Cable Supplied

Audio Cable (3.5mm 4Pole to 3.5mm 4Pole) 1.5m
Audio Cable (3.5mm 3Pole to 3.5mm 3Pole) 1.2m
Audio Cable (2.5mm 3Pole to 3.5mm 4Pole) 1.2m

Note:

1. The EUT is a Headset.

2. The above EUT information is declared by manufacturer and for more detailed features description,

please refer to the manufacturer's specifications or user's manual.
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3.2 Description of Test Modes
39 channels are provided for EUT:
Channel Frequency Channel Frequency

1 2403.35MHz 21 2443.35MHz
2 2405.35MHz 22 2445.35MHz
3 2407.35MHz 23 2447.35MHz
4 2409.35MHz 24 2449.35MHz
5 2411.35MHz 25 2451.35MHz
6 2413.35MHz 26 2453.35MHz
7 2415.35MHz 27 2455.35MHz
8 2417.35MHz 28 2457.35MHz
9 2419.35MHz 29 2459.35MHz
10 2421.35MHz 30 2461.35MHz
11 2423.35MHz 31 2463.35MHz
12 2425.35MHz 32 2465.35MHz
13 2427.35MHz 33 2467.35MHz
14 2429.35MHz 34 2469.35MHz
15 2431.35MHz 35 2471.35MHz
16 2433.35MHz 36 2473.35MHz
17 2435.35MHz 37 2475.35MHz
18 2437.35MHz 38 2477.35MHz
19 2439.35MHz 39 2479.35MHz
20 2441.35MHz

Report No.: RF160304D05-1 Page No. 8/31 Report Format Version: 6.1.1




3.2.1 Test Mode Applicability and Tested Channel Detail

EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE RE® 1G RE<1G PLC APCM

- N N NOTE 2 N -

RE3 1G: Radi Emissi 1GH . L
Where C: Radiated Emission above 1GHz & RE<1G: Radiated Emission below 1GHz
Bandedge Measurement

PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

NOTE: 1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when positioned on X-plane.
2. No need to concern of Conducted Emission due to the EUT is powered by battery

Radiated Emission Test (Above 1GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE
CHANNEL CHANNEL TYPE
MODE
- 1to 39 1,19, 39 DQPSK

Radiated Emission Test (Below 1GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE
CHANNEL CHANNEL TYPE
MODE
- 1to 39 1 DQPSK

Antenna Port Conducted Measurement:

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE
CHANNEL CHANNEL TYPE
MODE
- 1to 39 1,19, 39 DQPSK
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Test Condition:

APPLICABLE TO ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
RE®1G 20deg. C, 73%RH 3.7vdc Aaron You
RE<1G 21deg. C, 73%RH 3.7vdc Aaron You
APCM 25deg. C, 60%RH 3.7Vdc Saxon Lee
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3.3 Duty Cycle of Test Signal

Duty cycle of test signal is 100 %, duty factor is not required.

Spectrum ] |':%:'

Ref Level 10.50 dBm Offset 0.50 dB @ RBW 1 MHz
Att 20 dB & SWT 1s & YBW 3 MHz

@ 1Pk Yiew

M1[1] 1.89 dBm
M1 489.86 ms

0 dBm

-10 dem

-20 dBm

-30 dBm

-40 dBm

-30 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.40335 GHz 691 pts 100.0 ms/

[ ] [ RREREED e
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3.4 Description of Support Units

The EUT has been tested as an independent unit together without other necessary accessories or support
units.

3.4.1 Configuration of System under Test

333

EUT

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC Part 15, Subpart C (15.247)
558074 D01 DTS Meas Guidance v03r05

ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.

NOTE: The EUT has been verified to comply with the requirements of FCC Part 15, Subpart B, Class B
(DoC). The test report has been issued separately.

Report No.: RF160304D05-1 Page No. 12 /31 Report Format Version: 6.1.1
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4 Test Types and Results

4.1 Radiated Emission and Bandedge Measurement

4.1.1 Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20dB below the highest level of the desired

power:
Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the

peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20dB under any condition of modulation.

Report No.: RF160304D05-1
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4.1.2 Test Instruments
DESCRIPTION & CALIBRATED | CALIBRATED
. RIAL NO.
MANUFACTURER MODEL NO SE © DATE UNTIL
HP Preamplifier 8447D 2432A03504 | Feb. 26,2016 | Feb. 25, 2017
HP Preamplifier 84498 3008A01201 | Feb. 26,2016 | Feb. 25, 2017
MITEQ Preamplifier AMF-6F-260400-33-8P| 892164 Mar. 01, 2016 | Feb. 28, 2017
Agilent
N9038A MY51210129 | Feb. 02, 2016 | Feb. 01, 2017
TEST RECEIVER 9038 51210129
Schwarzbeck Antenna VULB 9168 139 Jan. 04, 2016 | Jan. 03, 2017
Schwarzbeck Antenna VHBA 9123 480 May 29, 2015 | May 28, 2017
Schwarzbeck Horn BBHA-9170 212 Jan. 08,2016 | Jan. 07, 2017
Antenna
Schwarzbeck Horn BBHA 9120-D1 D130 Jan. 21,2016 | Jan. 20, 2017
Antenna
ADT. Turn Table TT100 0306 NA NA
ADT. Tower AT100 0306 NA NA
Software Radiated \/7.6.15.9.4 NA NA NA
SUHNER RF cable
CH6 | Aug. 15, 2015 | Aug. 14, 201
Wit 445 PAD SF104 CABLE-CH6 | Aug. 15, 2015 | Aug. 14, 2016
SUHNER RF cable
-CH8-3. . Aug. 14, 201
Wit 35 PAD SF102 Cable-CH8-3.6m| Aug. 15, 2015 | Aug. 14, 2016
KEYSIGHT MIMO
Powermeasurement Test U2021XA U2021XA-001 | May 04, 2015 May 03, 2016
set
KEYSIGHT N9030A MY54490260 | Jul. 14,2015 | Jul. 13, 2016
Spectrum Analyzer
EMCO Horn Antenna 3115 00028257 | Jan. 19, 2016 | Jan. 18, 2017
Highpass filter WHK 3.1/18G-10SS SN 8 NA NA
Wainwright Instruments
ROHDE HWARZ
OHDE & SC FSV40 101042 Sep. 23, 2015 | Sep. 22, 2016
Spectrum Analyzer
Anritsu MA2411B 0738404 | Apr. 21,2015 | Apr. 20, 2016
Power Sensor
Anri
tsu ML2495A 0842014 | Apr. 21,2015 | Apr. 20, 2016
Power Meter

NOTE: 1.

are traceable to NML/ROC and NIST/USA.
2. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement
of emission frequency above 1GHz if tested.
3. The test was performed in Chamber No. 6.
4. The Industry Canada Reference No. IC 7450E-6.
5

. The FCC Site Registration No. is 447212,

The calibration interval of the above test instruments is 12/24 months. And the calibrations
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4.1.3 Test Procedures

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. The height of antenna is 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.

d. 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 rotatable table was turned from O degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f.  The test-receiver system was set to peak and average detect function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is 10Hz
(Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

4. Al modes of operation were investigated and the worst-case emissions are reported.

4.1.4 Deviation from Test Standard

No deviation.

Report No.: RF160304D05-1 Page No. 15/ 31 Report Format Version: 6.1.1
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4.1.5 Test Set Up

<Frequency Range below 1GHz>

Ant. Tower 1-4m
Variable
EUT& - 3m _
Support Unjts ' !
\ Turn Table
B
80cm
+L
Ground Plane
Test Receiver
[ | —
O O 0o0Oo
/o © 0 0 oy
<Frequency Range above 1GHz>
Ant. Tower 1-4m
Variable

EUT&

Support Units [~

150crr;{

Turn Table

.

D

omme,

Absorber

L

WAMAAA

Ground Plane

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.1.6 EUT Operating Conditions

Set the EUT under transmission condition continuously at specific channel frequency.

Report No.: RF160304D05-1
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4.1.7 Test Results

ABOVE 1GHz DATA

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW RRECTION
NO FE0 LESVSEE) LIMIT MARGIN HEIGHT ANGLE VALUE COFACT%RO
’ MH dBuV/ dB
(MH2) (@Buv/m) | @BUVM (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 239000 | 547PK 74.0 193 3.30 H 274 53.55 1.19
2 | 2390.00 40.9 AV 54.0 13.2 3.30 H 274 39.66 1.19
3 | *240335 | 99.3PK 3.30 H 274 98.03 1.28
4 | 240335 | 948AV 3.30 H 274 93.50 1.28
5 | 480670 | 459°PK 74.0 28.2 237 H 254 38.00 7.85
6 | 4806.70 34.7 AV 54.0 19.3 237H 254 26.84 7.85
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA TABLE RAW RRECTION
NO FE0 LESVSEE) LIMIT MARGIN HEIGHT ANGLE VALUE COFACT%RO
1 vH dBuv/ dB
MHZ) 1 (gBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 239000 | 56.9PK 74.0 7.1 1.53V 332 55.72 1.19
2 2390.00 42.3 AV 54.0 -11.7 1.53V 332 41.11 1.19
3 | *240335 | 100.0 PK 153V 332 98.73 1.28
4 *2403.35 95.7 AV 1.53V 332 94.43 1.28
5 | 480670 | 47.2PK 74.0 268 1.75V 233 39.36 7.85
6 | 4806.70 36.5 AV 54.0 175 1.75V 233 28.65 7.85
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

5. " *": Fundamental frequency.

Report No.: RF160304D05-1 Page No. 17 /31 Report Format Version: 6.1.1
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
R RS

MHZ) 1 (gBuvim) [ @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 *2439.35 99.8 PK 1.58 H 157 98.27 1.52
2 *2439.35 95.8 AV 1.58 H 157 94.23 1.52
3 4878.70 46.3 PK 74.0 -27.7 1.82 H 81 38.47 7.81
4 4878.70 32.9 AV 54.0 -21.1 1.82 H 81 25.06 7.81
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R =
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | *243935 | 100.5PK 1.60 V 101 98.96 1.52
2 | *2439.35 | 95.9AV 1.60 V 101 94.39 1.52
3 4878.70 48.1 PK 74.0 -26.0 1.73V 49 40.24 7.81
4 4878.70 34.7 AV 54.0 -19.3 1.73V 49 26.89 7.81
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

5. " *": Fundamental frequency.
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW RRECTION
NO FE0 LESVSEE) LIMIT MARGIN HEIGHT ANGLE VALUE COFACT%RO
’ MH dBuV/ dB
(MHz) (@Buv/m) | @BUYM (dB) (m) (Degree) | (dBuv) (dB/m)
1 *2479.35 99.0 PK 1.54H 259 97.17 1.79
2 *2479.35 94.4 AV 1.54H 259 92.59 1.79
3 2483.50 62.9 PK 74.0 -11.2 1.54H 259 61.02 1.83
4 | 248350 50.8 AV 54.0 3.2 1.54 H 259 49.00 1.83
5 | 495870 | 47.3PK 74.0 26.7 1.89 H 251 39.33 7.96
6 | 4958.70 32.8 AV 54.0 21.2 1.89 H 251 24.88 7.96
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA TABLE RAW RRECTION
NO FE0 LESVSEE) LIMIT MARGIN HEIGHT ANGLE VALUE COFACT%RO
’ MH dBuV/ dB
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 *2479.35 99.7 PK 2.02V 190 97.94 1.79
2 | *2479.35 | 95.2AV 2.02V 190 93.39 1.79
3 | 248350 | 63.1PK 74.0 0.9 2.02V 190 61.26 1.83
4 | 248350 | 50.9AV 54.0 31 2.02V 190 49.09 1.83
5 | 495870 | 47.3PK 74.0 26.7 219V 341 39.36 7.96
6 | 4958.70 33.3 AV 54.0 2207 219V 341 25.37 7.96
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

5. " *": Fundamental frequency.
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BELOW 1GHz WORST-CASE DATA
CHANNEL TX Channel 1 DETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |30MHz ~ 1GHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
RS
(MHz) (@Buv/m) | @BUVM (@8) (m) (Degree) | (dBuv) (dB/m)
1 32.42 25.0 QP 40.0 15.0 4.00 H 141 36.35 11.32
> | 152.90 20.8 QP 43.5 22,7 4.00 H 0 30.24 9.43
3 | 52208 26.3 QP 46.0 119.8 2.03 H 205 29.27 3.02
4 | 587.07 28.9 QP 46.0 7.1 1.55 H 67 30.69 178
5 | 75891 31.1QP 46.0 [14.9 1.00 H 328 30.00 113
6 | 93026 33.7QP 46.0 123 1.00 H 150 29.49 4.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R =
MHZ) 1 (gBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)

1 32.57 28.1 QP 40.0 119 1.23V 356 39.39 1127
2 75.59 23.5 QP 40.0 16,5 1.08V 42 36.38 “12.88
3 | 42537 24.3 QP 46.0 217 159V 136 29.36 5.05
4 | 63358 27.9QP 46.0 [18.1 234V 94 28.63 0.70
5 | 80183 31.3QP 46.0 14.7 289V 317 29.59 1.71
6 | 933.02 33.5QP 46.0 125 261V 174 29.24 4.25

REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
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4.2 6dB Bandwidth Measurement
4.2.1 Limits of 6dB Bandwidth Measurement

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

4.2.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.2.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.2.4 Test Procedure
a. Set resolution bandwidth (RBW) = 100kHz
Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.

c. Trace mode = max hold.
d. Sweep = auto couple.
e. Measure the maximum width of the emission that is constrained by the frequencies associated with the

two amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level
measured in the fundamental emission

4.2.5 Deviation fromTest Standard

No deviation.

4.2.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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Center 247335 GHz

a00 kHz!

Span S MHz

4.2.7 Test Result
6db Bandwidth Minimum Limit .
Channel Frequency (MHz) (MH2) (MH2) Pass / Fail
1 2403.35 1.62 0.5 PASS
19 2439.35 1.62 0.5 PASS
39 2479.35 1.63 0.5 PASS
Spectrum Plot of Worst Value
RERY 100 kHz [T1] MP WIEW Marker 1 [T1]
YEWY 300 kHZ _7.85 dBm
1052 Ref 10.5 dBm At 20dB SWT 1 ms 2 47858 GHz
' Offset 0.5 B Delta 2 [T1]
0.00 B
0-—Bt=t£5dEm 163 Mz
[2 -7 65 dBm [T
-10 //H \
/ \
- W/J,r ﬂw W\\\
-4n
&0
&0
|
&0
Fl FI
-89.5- I I I I I I I I I

A D T
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4.3 Conducted Output Power Measurement

4.3.1 Limits of Conducted Output Power Measurement

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30dBm)
4.3.2 Test Setup

EUT Power Sensor Power Meter

Attenuator |

4.3.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.3.4 Test Procedures

A peak / average power sensor was used on the output port of the EUT. A power meter was used to read the
response of the peak / average power sensor. Record the power level.

4.3.5 Deviation from Test Standard

No deviation.

4.3.6 EUT Operating Conditions

Same as Item 4.2.6.
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4.3.7 Test Results

FOR PEAK POWER

Channel Frequency (MHz) [Peak Power (mW)| Peak Power (dBm) Limit (dBm) Pass/Fail
1 2403.35 2.831 4.52 30 Pass
19 2439.35 2.438 3.87 30 Pass
39 2479.35 2.004 3.02 30 Pass

FOR AVERAGE POWER

Channel Frequency (MHz) Aver?r?]e\zNF)’ower Aver?(?gnl]:’)ower
1 2403.35 1.841 2.65
19 2439.35 1.538 1.87
39 2479.35 1.242 0.94
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4.4  Power Spectral Density Measurement

4.4.1 Limits of Power Spectral Density Measurement

The Maximum of Power Spectral Density Measurement is 8dBm.

4.4.2 Test Setup

EUT

4.4.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.4.4 Test Procedure

10dB ATTENUATION

PAD

[

SPECTRUM
ANALYZER

a. Set analyzer center frequency to DTS channel center frequency.
b. Set the span to 1.5 times the DTS bandwidth.

c. Set the RBW to: 3 kHz < RBW < 100 kHz.

d. Set the VBW 2 3 x RBW.
e. Detector = peak.

f. Sweep time = auto couple.
g. Trace mode = max hold.

h. Allow trace to fully stabilize.

i. Use the peak marker function to determine the maximum amplitude level within the RBW.

4.45 Deviation from Test Standard

No deviation.

446 EUT Operating Condition

Same as Item 4.2.6
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447 Test Results

Channel Freq. PSD Limit Pass
(MHz) (dBm) (dBm) /Fail
1 2403.35 -14.42 8 Pass
19 2439.35 -15.44 8 Pass
39 2479.35 -15.79 8 Pass
Spectrum Plot of Worst Value
REMY 5 kHz [T1] MP WIEW Marker 1 [T1]
WERY 10 kHZ 14 42 dBm
1052 Ref10.5 dBm At 20dB SWT 27 ms 2 40324 GHz
' Offset 0.5 dB
0
A0 1

| |
Center 240335 GHz

[ [
243 kHz!

Span 2.43 MHz A D T
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4,5 Conducted Out of Band Emission Measurement

4.5.1 Limits of Conducted Out of Band Emission Measurement

Below 20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).

45.2 Test Setup

EUT SPECTRUM
Attenuator | ANALYZER

45.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

45.4 Test Procedure

MEASUREMENT PROCEDURE REF

. Set the RBW = 100 kHz.

. Set the VBW 2 300 kHz.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum power level in any 100 kHz band segment within
the fundamental EBW.

~NOoO O~ wWDNERE

MEASUREMENT PROCEDURE OOBE

. Set RBW =100 kHz.

. Set VBW = 300 kHz.

. Detector = peak.

. Sweep = auto couple.

. Trace Mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.

~NOoO O~ wWDNERE

455 Deviation from Test Standard
No deviation.

45.6 EUT Operating Condition

Same as Item 4.2.6
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4.5.

7 Test Results

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line
indicates the 20dB offset below D1. It shows compliance with the requirement.

REW 100 kHz LR L REW 100 kHz LR L
VB 300 kHz 027 dBm VY 300 kHz 081 dBm
11 5o P2 105 o At 2048 SWT 50ms 240307 GHz 11 5o P2 105 o At 2048 SWT 250 ms 240215 GHz
Offset 05 0B Offset 05 0B Warksr 2[T1]
1 6221 dBm
. ___ D10 274 232100 GHz
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// ‘W\\ [ 2007 dB
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s T T I I T I I T < L. 895 T I I T T I I T < L.
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11 5o P2 105 o At 2048 SWT 50ms 243932 GHz 11 5o P2 105 o At 2048 SWT 250 ms 243980 GHz
Offset 05 0B Offset 05 0B Marker 2[T1]
1 1 -65.05 dBm
01.0dE, 235000 GHz
Warker 3[T1]
-57 46 dBm
730675 GHz
/ g 31hoaE,
3
it ORIy
Wk LA
70
s I I I I T < L. 895 I I I I T < L.
Center 2.43935 GHz 243 kHz/ Span 2.43 MHz Start 30 MHz 2497 GHzi Stop 25 GHz
REW 100 kHz LR L REW 100 kHz LR L
VB 300 kHz 202 dBm VY 300 kHz 294 dBm
11 5o P2 105 o At 2048 SWT 50ms 247954 GHz 11 5o P2 105 o At 2048 SWT 250 ms 247708 GHz
Offset 05 0B Offset 05 0B Marker 2[T1]
1 -65.65 dBm
- 234597 GHz
Warker 3[T1]
-53.84 dBm
743301 GHz
/ \\ 2 pireyiy
3
T PR b N
WWW LA b b
s T T I I T I I T < L. 895 T I I T T I I T < L.
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CH 1 Band edge CH 39 Band edge
REW 100 kHz LR L REWY 100 kHz TMPVEW et 1)
VEWY 300 kHZ 07 dBm VBV 300 kHz -1.98 dBm
11 5o P2 105 o At 2048 ST 1 ms 240306Hz | g5 Ret105dBm At 2008 ST 1 ms 247940 GHz
Offset 05 0B Marker 2[T1] Offset 05 0B Marker 2[T1]
1 -36.65 dBm 1 -44.45 dBm
D1-0274Bm 240000 GHz e 248350 GHz
Warker 3[T1] T Warker 3[T1]
3632 dBm -44.40 dBm
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-53.87 dBm -6E12 dBm
- L2 0 27 B 236000 GHz 20 e 250000 GHz
[ Warker 5 [T1]
il 5367 dBm !
g T 239000 GHz E I U]
E /J 7 ﬂfﬂy\u
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Certer 2.355 GHz 10MHzi Span 100 MHz A_D_T Center 2.5242 GHz 10MHzi Span 100 MHz A D T
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---

Report No.: RF160304D05-1 Page No. 31/31 Report Format Version: 6.1.1


mailto:service.adt@tw.bureauveritas.com
http://www.bureauveritas-adt.com

