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1. Summary of Test Data

Test Requirement Applicable Rule Result
- (Section 15.247)

Minimum 6 dB Bandwidth 15.247(a)(2) Pass
Maximum Peak Conducted Output Power 15.247(b)(3) Pass
Power Spectral Density 15.247(e) Pass
Emissions In Non-Restricted Frequency

15.247(d) Pass
Bands
Emissions In Restricted Frequency Bands 15.247(d), 15.205, Pass
(Radiated emission measurements) 15.209
Emission On The Band Edge 15.247(d), 15.205 Pass
AC Power Line Conducted Emission 15.207 Pass
Antenna Requirement 15.203 Pass
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2. General Information

2.1 Identification of the EUT

Product:

Model No:

FCC ID:

Operating Frequency:

Channel Number:

Frequency of Each
Channel:

Access scheme:
Rated Power:
Power Cord:
Sample Received:
Sample condition:
Test Date(s):

Note 1:

Note 2:

APM 6998 WiFi Module

APM 6998 WiFi Module

MMURTI2100

2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n (HT20)

11 channels for 2412 MHz ~ 2462 MHz
2412+5 k MHz, k=0~10 for 802.11b, 802.11g, 802.11n HT20

DSSS, OFDM

DC 1.8 and 3.3V from HOST

N/A

Dec. 10, 2014

Workable

Dec. 23, 2014 ~ Apr. 10, 2015

This report is for the exclusive use of Intertek's Client and is
provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and
conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for
any loss, expense or damage occasioned by the use of this report.
Only the Client is authorized to permit copying or distribution of this
report and then only in its entirety. Any use of the Intertek name or
one of its marks for the sale or advertisement of the tested material,
product or service must first be approved in writing by Intertek. The
observations and test results in this report are relevant only to the
sample tested. This report by itself does not imply that the material,
product, or service is or has ever been under an Intertek
certification program.

When determining the test conclusion, the Measurement
Uncertainty of test has been considered.
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2.2 Description of EUT

Transmit path
Modulation mode
Chain 0/Main Chain 1/Aux
802.11b \Y X
802.11g \Y X
802.11 n (HT20) \Y X

2.3 Antenna description

The antenna is affixed to the EUT using a unique connector, which allows for
replacement of a broken antenna, but DOES NOT use a standard antenna jack or
electrical connector.

Antenna Gain : 2.2 dBi
Antenna Type : Chip antenna
Connector Type : Fixed

2.4 Additional information of Host and Module

The model of the host: T3x
Host Hardware Revision: T3x Rev D1
Host-Module Driver Version: v8.1.4.4

Module Hardware Revision: 001E

2.5 Peripherals equipment

Peripherals Brand Model No. Serial No. Data cable
Adapter N/A KTPS05-03315U N/A N/A
Host RTI T3x N/A N/A

Page 6 of 51



FCC ID: MMURTI2100
Report No.: 141200112TWN-001

Intertek

2.6 Operation mode

The EUT was supplied with DC 1.8 and 3.3V from HOST.

TX-MODE was based on a specific test program “PDA UniTest”, and the program could
select different frequency and modulation.

With individual verifying, the maximum output power was found out 1 Mbps data rate for
802.11b mode, 6 Mbps data rate for 802.11g mode, 6.5 Mbps data rate for 802.11n HT
20 mode.

The final tests were executed under these conditions recorded in this report individually.

802.11b 802.11g 802.11n HT20
ch6 chain0 ch6 chain0 ch6 chain0

Data rate AV Data rate AV Data rate AV
(Mbps) (dBm) (Mbps) (dBm) (Mbps) (dBm)
1 12.46 6 10.8 6.5 10.76

2 12.33 9 10.75 13 10.7
5.5 12.24 12 10.75 19.5 10.58
11 12.19 18 10.73 26 10.52

- 24 10.72 39 10.48

- 36 10.7 52 9.54

- 48 10.68 58.5 9.52

- 54 10.63 65 9.46

Note: The EUT was programmed to be in continuously transmitting mode and the
transmit duty cycle is not less than 98%.
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2.7 Applied test modes and channels

Data
Test items Mode Rate Channel Antenna
(Mbps)
- 802.11b 1 1,6, 11 Chain0
Minimum 6 dB 802.11 6 1,6, 11 Chain0
Bandwidth 19 A an
802.11 n (HT20) 6.5 1,6, 11 Chain0
Maximum peak 802.11b 1 1,6, 11 Chain0
conducted output 802.11 ¢ 6 1,6, 11 Chain0
power 802.11 n (HT20) 6.5 1,6, 11 Chain0
802.11b 1 1,6, 11 Chain0
Power Spectral -
, 802.11 g 6 1,6, 11 Chain0
Density -
802.11 n (HT20) 6.5 1,6, 11 Chain0
802.11b 1 1,6, 11 Chain0
RF Antenna 802.11 6 1,6, 11 Chain0
i , 6, ain
Conducted Spurious g I
802.11 n (HT20) 6.5 1,6, 11 Chain0
Radiated spurious )
o 802.11b 1 11 Chain0
Emission 9kHz~1GHz
Radiated Spurious 802.11b 1 1,6, 11 Chain0
Emission 1GHz~10th 802.11 ¢ 6 1,6, 11 Chain0
Harmonic 802.11 n (HT20) 6.5 1,6, 11 Chain0
o 802.11b 1 1, 11 Chain0
Emission on the Band -
Edae 802.11 ¢ 6 1, 11 Chain0
J 802.11 n (HT20) 6.5 1, 11 Chain0
AC Power Line .
802.11b 1 11 Chain0

Conducted Emission
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2.8 Power setting of test software

Channels & power setting software provided by the client was used to change the
operating channels as well as the output power level and is going to be installed in the
final end product.

Software Version: N/A
Mode
Channel Frequency(MHz) Power setting(dBm)
1 2412 1
802.11b 6 2437 1
11 2462 1
1 2412 1
802.11g 6 2437 1
11 2462 1
802.11n 1 2412 1
(HT 20) 6 2437 1
11 2462 1

Note: The EUT was programmed to be in continuously transmitting mode and the
transmit duty cycle is not less than 98%.
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3. Minimum 6 dB Bandwidth

3.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure 1008 hPa
Requirement & Test 15.247(a)(2)
method KDB 558074 D01 v03r02

3.2 Limit for minimum 6dB bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.3 Measuring instrument setting

Spectrum analyzer settings

Spectrum Analyzer function Setting
Detector Peak
RBW 100kHz
VBW =3 x RBW
Sweep Auto couple
Trace Allow the trace to stabilize.
Span Between two times and five times the
occupied bandwidth
Attenuation Auto

3.4 Test procedure

1. The transmitter output was connected to the spectrum analyzer.

2. Test was performed in accordance with clause 8.1 option1 of KDB 558074 D01

3. Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that
are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission
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3.5 Test diagram

Attenuator

| |

o &
G -
O C
L. .

Spectrum Analyzer

3.6 Test results

EUT

Power supply

Mode Channel Frequency | 6dB Bandwidth Limit Pass/Fail
(MHz2) (MHz) (MHz)

1 2412 10.12 0.5 Pass
802.11b 6 2437 10.12 0.5 Pass
11 2462 10.13 0.5 Pass
1 2412 16.32 0.5 Pass
802.11g 6 2437 16.33 0.5 Pass
11 2462 16.35 0.5 Pass
2412 16.98 0.5 Pass
802.11n (HT20) 6 2437 17.01 0.5 Pass
11 2462 16.99 0.5 Pass
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6dB Occupied Bandwidth @ 802.11b mode Ch 1

Agilent Spectrum Analyzer - Occupied BW
S0Q DO

09:57:18 &M Feb 25, 2015

Ref Value 0.00 dBm

#IFGain:Low

y  Trig: Free Run

Center Freq: 2.412000000 GHz
Avg|Hold:>»10/10
#Atten: 10 «B

Radio Std: None

Radio Device:BTS

10 dBidiv Ref 0.00 dBm

liLog
-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

70,0 fort

-50.0

900

ICenter 2412 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 40 MHz
Sweep 3.867 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.179 MHz

-27.596 kHz
10.12 MHz

OBW Power
x dB

99.00 %
-6.00 dB

% STATUS

6dB Occupied Bandwidth @ 802.11b mode Ch6

Agilent Spectrum Analyzer - Occupied BW
S0Q DO

09:58:24 &M Feb 25, 2015

Center Freq 2.437000000 GHz

#IFGain:Low

Center Freq: 2.437000000 GHz
y  Trig: Free Run
#Atten: 10 «B

Avg|Hold:>»10/10

Radio Std: None

Radio Device:BTS

10 dBidiv Ref 0.00 dBm

liLog
-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

-70.0

-50.0

900

ICenter 2437 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 40 MHz
Sweep 3.867 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.177 MHz

-9.820 kHz
10.12 MHz

OBW Power
x dB

99.00 %
-6.00 dB

% STATUS
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6dB Occupied Bandwidth @ 802.11b mode Ch11

Agilent Spectrum Analyzer - Occupied BW
L RF S0Q DO SEMSE:INT 09:59:36 &M Feb 25, 2015

Center Freq 2.462000000 GHz | Ce.nter Freq: 2.462000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>»10/10

#IFGain:Low 7 #Atten: 10 dB Radio Device:BTS

10 dBidiv Ref 0.00 dBm
liLog

-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

-70.0 A

-50.0

900

|Center 2462 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth

15.182 MHz
Transmit Freq Error -37.900 kHz OBW Power 99.00 %
x dB Bandwidth 10.13 MHz x dB -6.00 dB
IMSG %STATUS

6dB Occupied Bandwidth @ 802.11g mode Ch1

Agilent Spectrum Analyzer - Occupied BW
L RF S0Q DO SEMSE:INT 10:01:38 AM Feb 25, 2015

Center Freq 2.412000000 GHz | Ce.nter Freq: 2.412000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>»10/10

#IFGain:Low 7 #Atten: 10 dB Radio Device:BTS

10 dBidiv Ref 0.00 dBm
liLog

-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

-70.0 et _p ]

-50.0

900

|Center 2412 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth

16.391 MHz
Transmit Freq Error -16.563 kHz OBW Power 99.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB
IMSG %STATUS

Page 13 of 51



Intertek FCC ID: MMURTI2100

Report No.: 141200112TWN-001

6dB Occupied Bandwidth @ 802.11g mode Ch6

Agilent Spectrum Analyzer - Occupied BW
L RF S0Q DO SEMSE:INT 10:01:08 AM Feb 25, 2015

Center Freq 2.437000000 GHz | Ce.nter Freq: 2.437000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>»10/10

#IFGain:Low 7 #Atten: 10 dB Radio Device:BTS

10 dBidiv Ref 0.00 dBm
liLog

-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0 e

-70.0 APt

-50.0

900

|Center 2437 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth

16.383 MHz
Transmit Freq Error -12.097 kHz OBW Power 99.00 %
x dB Bandwidth 16.33 MHz x dB -6.00 dB
IMSG %STATUS

6dB Occupied Bandwidth @ 802.11g mode Ch11

Agilent Spectrum Analyzer - Occupied BW
L RF S0Q DO SEMSE:INT 10:00:26 AM Feb 25, 2015

Center Freq 2.462000000 GHz | Ce.nter Freq: 2.462000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>»10/10

#IFGain:Low 7 #Atten: 10 dB Radio Device:BTS

10 dBidiv Ref 0.00 dBm
liLog

-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

-70.0 T

-50.0

900

|Center 2462 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth

16.385 MHz
Transmit Freq Error -19.254 kHz OBW Power 99.00 %
x dB Bandwidth 16.35 MHz x dB -6.00 dB
IMSG %STATUS
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6dB Occupied Bandwidth @ 802.11n (HT20) mode Ch1

Agilent Spectrum Analyzer - Occupied BW
L RF S0Q DO SEMSE:INT 10:03:26 AM Feb 25, 2015

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>»10/10

#IFGain:Low 7 #Atten: 10 dB Radio Device:BTS

10 dBidiv Ref 0.00 dBm
liLog

-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

-70.0 A=

-50.0

900

|Center 2462 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth

17.497 MHz
Transmit Freq Error -20.301 kHz OBW Power 99.00 %
x dB Bandwidth 16.99 MHz x dB -6.00 dB
IMSG %STATUS

6dB Occupied Bandwidth @ 802.11n (HT20) mode Ch6

Agilent Spectrum Analyzer - Occupied BW
L RF S0Q DO SEMSE:INT 10:02: 17 AM Feb 25, 2015

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>»10/10

#IFGain:Low 7 #Atten: 10 dB Radio Device:BTS

10 dBidiv Ref 0.00 dBm
liLog

-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

70,0 e

-50.0

900

|Center 2412 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth

17.510 MHz
Transmit Freq Error -15.618 kHz OBW Power 99.00 %
x dB Bandwidth 16.98 MHz x dB -6.00 dB
IMSG %STATUS
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6dB Occupied Bandwidth @ 802.11n (HT20) mode Ch11

Agilent Spectrum Analyzer - Occupied BW
L RF S0Q DO SEMSE:INT 10:02:45 AM Feb 25, 2015

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>»10/10

#IFGain:Low 7 #Atten: 10 dB Radio Device:BTS

10 dBidiv Ref 0.00 dBm
liLog

-10.0

-20.0

-30.0

-40.0

-o0.0

-60.0

-70.0 el o,

-50.0

900

|Center 2437 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.867 ms

Occupied Bandwidth

17.514 MHz
Transmit Freq Error -4.824 kHz OBW Power 99.00 %
x dB Bandwidth 17.01 MHz x dB -6.00 dB
IMSG %STATUS
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4. Maximum Peak Conducted Output Power

4.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure 1008 hPa
Requirement & Test 15.247(b)(3)
method KDB 558074 D01 v03r02

4.2 Limit for maximum peak conducted output power

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

4.3 Measuring instrument setting

Power meter

Power meter Setting

65MHz bandwidth is greater than the EUT

Bandwidth o .
emission bandwidth

Detector Peak & Average

4.4 Test procedure

Test procedures refer to clause 9.1.3 peak power meter method and clause 9.2.3.2
measurement using a gated RF average power meter of KDB 558074 DO1.

4.5 Test diagram

Attenuator
T, &
O@ DC block
oXe; ] EUT Power supply

Power meter
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4.6 Test result

Output| Total |Maximun| Maximun
Mode ch Freq. | Power | Power | power power Limit | Margin
(MHz) | (AV) (AV) (PK) (PK) (dBm) (dB)

(dBm) | (mW) | (dBm) (mW)
1 2412 | 12.32 | 17.06 14.35 27.227 30 -15.65
802.11b| 6 2437 | 1246 | 17.62 14.47 27.990 30 -15.53
11 2462 | 12.69 | 18.58 14.65 29.174 30 -15.35
1 2412 | 10.38 | 10.91 18.79 75.683 30 -11.21
802.11g| 6 2437 10.8 | 12.02 19.92 98.175 30 -10.08
11 2462 | 10.77 | 11.94 19.01 79.616 30 -10.99
1 2412 9.83 9.62 17.84 60.814 30 -12.16
EzOH%I';:);] 6 2437 | 10.76 | 11.91 18.82 76.208 30 -11.18
11 2462 | 10.57 | 11.40 19.48 88.716 30 -10.52
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5. Power Spectral Density

5.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure 1008 hPa
Requirement & Test 15.247(e)
method KDB 558074 D01 v03r02

5.2 Limit for power spectrum density
For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band

during any time interval of continuous transmission

5.3 Measuring instrument setting

Spectrum analyzer settings
Spectrum Analyzer function Setting
Detector Peak
RBW =3 kHz
VBW =3 x RBW
Sweep Auto couple
Trace Max hold
Span 1.5 times x 6dB bandwidth
Attenuation Auto
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5.4 Test procedure

1. Test procedure refer to clause 10.2 method PKPSD (peak PSD) of KDB 558074 D01
and clause E) 2) b) measure and sum spectral maxima across the outputs.

2. Using the maximum conducted output power in the fundamental emission
demonstrates compliance. The EUT must be configured to transmit continuously at full
power over the measurement duration.

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

5.5 Test diagram

Attenuator
L e
DC block
9% — EUT Power supply
Power meter
5.6 Test results
Mode Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) (mw) (dBm/3kHz) (dB)
1 2412 -14.92 0.03 8 -22.92
802.11b 6 2437 -14.69 0.03 8 -22.69
11 2462 -15.10 0.03 8 -23.10
1 2412 -18.39 0.01 8 -26.39
802.11g 6 2437 -17.23 0.02 8 -25.23
11 2462 -17.38 0.02 8 -25.38
2412 -17.75 0.02 8 -25.75
802.11n 6 2437 16.76 0.02 8 24.76
(HT20) : : :
11 2462 -16.66 0.02 8 -24.66
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Power Density @ 802.11b Mode Ch 1

Power Density_141200112TWN-001 (802.11b_Chain0_Ch 1_2412MHz)

Agilent Spectrum Analyz:
L L [T

enter Freq 2.412000000 GHz

031332 PMDec 2.
TRACE

#Avg Type: RMS

: Wi > Trig:Free Run Avg|Held: 17110 TYPE[M bl
I‘?\l‘umﬂlg; e Atten: 20 dB cer|P
Ref Offset 215 dB Mkr1 2_41.’_’.:15_’24 _\’_‘.I—.|:
'?jrr_SE.'r:w Ref 30.00 dBm -14.915 dBm

Center 2412000 GHz Span 15.17 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.61 s (1001 pts)
Mt @muus

Power Density @ 802.11b Mode Ch 6

Agilent Spectrum Analyzer - Power Density_141200112TWN-001 (802.11b_Chain0_ch6_2437MHz)

L F ' L
#Avg Type: AMS
enter Freq 2.437000000 GHz Pﬁ“ © TreFresfun ”;fm\lf::'m o
IFGain:Lmw Atten: 20 dB

Ref Offset 215 dB
'?jfr_SE.'r:w Ref 30.00 dBm
Center 2437000 GHz Span 15.13 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.61 s (1001 pts)
M5t @muus
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#Avg Type: RMS
PHD: Wide 0 Trig: Free Run Avg|Held: 17110 wps:ﬂ M
IFGain:Lmw Atten: 20 dB oeT|

Ref Offset 215 dB
'ng.’r:lv Ref 30.00 dBm

Center 2462000 GHz Span 18.09 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.92 s (1001 pts)
Mt @muus

Power Density @ 802.11g Mode Ch 1

Agilent Spectrum Analyzer r Density_141200112TWN-00

. 11g_Chal 1_2412MHz)

L C 032340 PMDec 23, 2014
#Avg Type: RMS TRAL &
enter Freq 2.412000000 GHz e o Trig: FreeRun .qv;fHoT::'mo THPE (M aiied
FGainlaw — Atten:6 dB cet|P

Ref Offset 21.5 dB Mkr1 2.415 411 GHz

19 asialv__Ref 10.00 dBm -391 dBm

Center 241200 GHz Span 24.54 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.60 s (1001 pts)
Mt @muus
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Power Density @ 802.11g Mode Ch 6

Agilent Spectrum Analyz:

Power Density_141200112TWN-001 (8

11g_Chain0_ché_243 FMHz]
T 0F27:07 PMDec 2.
TRACE

L F ' L
enter Freq 2.437000000 GHz

#Avg Type: RMS

]

Ref Offset 215 dB

'?jfr_SE.'r:w Ref 10.00 dBm

TYPE[M AR,
cet|P

31 GHz
.226 dBm

Trig: Free Run
Atten: 6 dB

PHO: Wide 0 AvgHeld: 110

IFGain:Low

Mkr1 2.4

Center 2.43700 GHz
#Res BW 3.0 kHz

MG

Span 24.51 MHz

#VBW 9.1 kHz Sweep 2.60 s (1001 pts)

g status

Power Density @ 802.11g Mode Ch 11

Agilent Spectrum Analyz:

Power Density_141200112TWN-001 (8

11g_Chain0_ch11_2462MHz)

L @ L 0F32: 36 PMDec 2.
#avg Type: RMS TRACE &
enter Freq 2.462000000 GHz e o Trig:Free Run nv;fHeT::'mo el IEERE
WFGainlow — Atten:6 dB cet|P

Ref Offset 21.5 dB Mkr1 2.464 471 GHz

'%fr_ss.'r:.., Ref 10.00 dBm -17.384 dBm

Center 2.46200 GHz Span 24 47 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.60 s (1001 pts)
Mt @muus
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Power Density @ 802.11n (HT20) Mode Ch 1

Agllent Spectrum Analyzer
L L [T

0)_Chain0_ch1_2412MHz)

r Density_141200112TWN-00
C 03:37:14 PMDec 23, 2014

( #Avg Type: RMS TRACE 3
enter Freq 2.412000000 GHz T, o Trig:FreeRun nv;fHeT::'mo aclias s
: > p
IF Gain:L ow Atten: 6 dB e
Ref Offset 21.5 dB Mkr1 2.405 745 GHz
'%fr_SE.'r:w Ref 10.00 dBm -17.751 dBm

Center 241200 GHz Span 25.96 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.75 s (1001 pts)
Mt @muus

Power Density @ 802.11n (HT20) Mode Ch 6

Agilent Spectrum Analyzer r Density_141200112TWN-00 5 0)_Chain0_ché_2437MHz)

L F C
#Avg Type: RMS
i TR I8 e o Trig:Free Run AvglHold: 110
PHO: Wide o0
IF Gain:L ow Arten: 5 dB

Ref Offset 215 dB
'%fr_SE.'r:w Ref 10.00 dBm

Center 2.43700 GHz Span 26.45 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.81s (1001 pts)
Mt @muus
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03:44:51 PMDec 23, 2014
#Avg Type: RMS TRACE[] 315 6
Vi —  Trig:Free Run AvglHeld: 110 TYPE[M iabepabed,
PHO: Wide (
IFGuin:Ilu; ™7 Atten:6 dB cer|P

Ref Offset 215 dB
10 dBfdv Ref 10.00 dBm

Center 246200 GHz Span 2541 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.70 s (1001 pts)
MSG %m;ws
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6. Emissions In Non-Restricted Frequency Bands

6.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure 1008 hPa
Requirement 15.247(d)

Channel number 1-6-11

6.2 Limit for emissions in non-restricted frequency bands

The peak output power measured in any 100 kHz bandwidth outside of the authorized
frequency band shall be attenuated by at least 20 dB relative to the maximum in-band
peak PSD level in 100 kHz

6.3 Measuring instruments setting

Reference level measurement

Spectrum analyzer settings
Spectrum Analyzer function Setting
Detector Peak
RBW =100 kHz
VBW =3 x RBW
Sweep Auto couple
Trace Max hold
Span =1.5 time 6dB bandwidth
Attenuation Auto
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Emission level measurement

Spectrum analyzer settings
Spectrum Analyzer function Setting
Detector Peak
RBW =100 kHz
VBW =3 x RBW
Sweep Auto couple
Trace Max hold
Attenuation Auto

6.4 Test procedure

1. The procedure was used in antenna-port conducted and connected to the spectrum
analyzer.

2. Set instrument center frequency to center frequency

3. Use the parameter configured in clause 6.3 to measure

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

6.5 Test diagram

Attenuator

ECE -~
DC block
OHS — EUT Power supply

O G

Power meter
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6.6 Test results

Conducted Spurious @ 802.11b mode Ch 1

Agilent Spectrum Analyz o 00113 11b_Chaind_Ch 1_2412MHz)
P . 03:11:07 PM Dec 2
enter Freq 2.412000000 GHz #Avg Type: AMS TRACE
PO Wide o Trig:Free Run AvgHeld: 661100 TYPE[M AhiAs,
IFGain:Lmw Atten: 20 dB oet|P
Ref Offset 215 dB Mkr1 2.411 508 0¢

_'%;ss.'m Ref 30.00 dBm 1.975 ¢

Center 2412000 GHz Span 10.12 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
M5t @smus

Conducted Spurious @ 802.11b mode Ch 1 (30M-26G)

Agilent Spectrum Analyz:

y_141200112TWN-001 (802.11n[HT20)_Chain0_ch11_2462MHz)

L
) 8hvg Type: RIS
arker 1 2.414046000000 GHz o ThgFreeRun Rv;l‘Ho\Ir::: s
IF Gain:L ow Arten: 10 dB
Ref Offset 215 dB
10 derdiv  Ref 20.00 dBm
Log T T
O
Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 2.48 s (40001 pts)
|wm--_—-n-m—_.
Sl N f 24140 GHz 0.380 dBm
2 N f 48241 GHz -49.107 dBm
3
4
5
€
7
g
9
10
1
12
M5t @smus
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Conducted Spurious @ 802.11b mode Ch 6

Agllent Spectrum Analyz:

nducted Spuriows_141200112TW 11b_Chaind_ché_2437MHz)

L 03:14:23 PM Dec 2
#Avg Type: RMS TRACE
" Trig: Free Run AvglHeld: 581100 e
IF'l!‘ain:I:w =~ Atten: 20 dB oet|P

Ref Offset 215 dB Mkr1 2.437 4‘!44(0 GHz
9 %;}E.‘tw Ref 30.00 dBm 2.299 dBm
Center 2437000 GHz Span 10.08 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MG %SINUS

Conducted Spurious @ 802.11b mode Ch 6 (30M-26G)

lent Spectrum Analyzy 1In{HT20)_Chain0_ch11_2462MHz)

04:25:39 PMDec 23, 2014
#Avg Type: RMS TRACE &
n Trig: Free Run Avg|Held= 10010 TYPE (M AR
Il‘:’gaum“l":w - Atten: 10 dB cer|P
Mkr1 2.439 4 GHz
Raf Offgst 215 dB
10 dBidiv__Ref 20.00 dBm 0.635 dBm
Log
A
‘\) O
Start 30 MHz ‘Stop 26.00 GHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)
[rerfmocelTRctsad L L FUNCTION L FUNCTION wIDTHL FUKCTIONVALLE ]
M f 24394 GHz 0.635 dBm
Z N f 18823 GHz A7 524 dBm
3 N F 48741 GHz 18.187 dBm
4
]
]
7
8
9
10
1"
12
==
msc g status
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Conducted Spurious @ 802.11b mode Ch 11

Agllent Spectrum Analyz:

nducted Spuriows_141200112TW 11b_Chain_ch11_2462MHz)

L 031735 PM Dec 2
Center Freq 2.462000000 GHz | _ #Avg Type: RMS TRACE
enfer Fre SN o FHO: Wide Trig: Free Run .Rv;l‘Ho\Ir::.ﬂﬂw TYPE[M ks
IFGain:Lmw Atten: 20 dB oet|P
Mkr1 2.461 486 1 GHz

Ref Offset 215 dB c
1 %;}E.‘tw Ref 30.00 dBm 1.984 dBm
Center 2462000 GHz Span 12.06 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MG %SIFIUS

Conducted Spurious @ 802.11b mode Ch 11 (30M-26G)

Agllent Spectrum Analyzer - Power Density_141200112TWN-001 (802.11n(HT20)_Chain0_ch11_2462MHz)

L 05:05:38 PMDec 23, 2014
#Avg Type: RMS TRACE &
n Trig: Free Run Avg|Held= 10010 TYPE (M AR
Il‘:’gaum“l":w - Atten: 10 dB cer|P
Mkr1 2.464 0 GHz
Raf Offgst 215 dB "
10 dBidiv__Ref 20.00 dBm 1.580 dBm
Log
C ¥
W/
‘Start 30 MHz Stop 26.00 GHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)
[rerfmoceltRctsad L FUNCTION L FUNCTION wIDTHL FUKCTIONVALLE ]
M f 24840 GHz 1.380 dBm
Z N f 45240 GHz -49 996 dBm
3
4
]
]
7
8
9
10
1"
12
==
msc g status
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Conducted Spurious @ 802.11g mode Ch 1

Agllent Spectrum Analyz:

Ref Offset 215 dB
Ref 20.00 dBm

10 dBidiv
Log

nducted Spuriows_141200112TW

PHI
IFGa:

Trig: Free Run

: Wid:
in:lu; - Atten: 10 dB

11g_Chain0_ch1_2412MHz)

#Avg Type: RMS

AvglHold:> 1001100 TYPE[M it

03:21:07 PMDec 2.
TRACE

cet|P

Mkr1 2.414 497 6 GHz
-1.420 dBm

Center 2.412000 GHz
#Res BW 100 kHz

MG

#VBW 300 kHz

Iy srarus

Span 16.36 MHz
Sweep 2.67 ms (40001 pts)

Conducted Spurious @ 802.11g mode Ch 1 (30M-26G)

Avg Typa: Log-Pwr

10:07:01 AM Dec 25, 2014
TRACE [

n Trig: Free Run AvgHeld: 10/100 TYPE[M AhAAAA
Il‘:’gaum“l":w - Atten: 10 dB cer|P
Mkr1 2.409 5 GHz|
Raf Offgst 215 dB
10 dBidiv__Ref 21.50 dBm 4.160 dBm
Log

‘Start 30 MHz Stop 26.00 GHz

|#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)

i WODE] TRl SO | FUNCTION L FUNCTINWIDTH] FURCTIONVALUE ]

M f 24095 GHz 4160 dBm
2
3
4
]
]
7
8
9
10
1"
12
msc g status
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Conducted Spurious @ 802.11g mode Ch 6

Agilent Spectrum Analyz: nducted Spurious_141200112TW 11g_Chain0_che_2437MHz)
#Avg Type: RMS
HO: Wide Trig: Free Run AvglHeld:> 100100 e
IFGain:Lmw Atten: 10 dB oet|P

Ref Offset 21.6 dB Mkr1 2.435 f,_f_: ‘3 ’(_‘.HZ
9 %;}E.‘tw Ref 20.00 dBm -1.230 dBm
Center 2437000 GHz Span 16.34 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MG %SIFIUS

Conducted Spurious @ 802.11g mode Ch 6 (30M-26G)

lent Spectrum Analyz:

10:04:45AM Dec 25, 2014
Avg Typa: Log-Pwr TRACE 3
n Trig: Free Run Avg|Held: 371100 TYPE M AR
Il‘:’gaum“l":w - Atten: 10 dB cer|P
Mkr1 2.439 4 GHz
Raf Offgst 215 dB e
10 deidiv Ref 21.50 dBm 3.824 dBm
Log
‘Start 30 MHz Stop 26.00 GHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)
qreslacel TRl sal kL L FUNCHON L AUNETORWIDTHL FURCTIONVALUE ]
M f 24394 GHz -3.824 dBm
Z N f £99.3 MHz -40.195 dBm
3
4
]
]
7
8
9
10
1"
12
==
msc g status
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Conducted Spurious @ 802.11g mode Ch 11

Agllent Spectrum Analyz:

nducted Spurious_141200112TW 11g_Chain0_ch11_2462MHz)

L
Center Freq 2.462000000 GHz | _ #Avg Type: RMS TRACE
enter Fre S FHO: Wide 50 Trig: Free Run .Rv;l‘Ho‘lr:::1W1U e
IFGain:Lmw Atten: 10 dB oet|P

Ref Offset 215 dB Mkr1 2.458 230 5 GHz
9 %;}E.‘tw Ref 20.00 dBm -1.218 dBm
Center 2462000 GHz Span 16.31 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
MG %SINUS

Conducted Spurious @ 802.11g mode Ch 11 (30M-26G)

Agllent Spectrum Analyzer - Power Density_141200112TWN-001 (8

1In{HT20)_Chain0_ch11_2462MHz)

L 2.9 04:58:55 PMDec 23, 2014
A #avg Typs: RMS L NEERETS
e e PNO: Fast 0 Trig:Free Run .Rv;l‘Ho‘lr:::W.Hn TYPE MW,
IFGain:Low Atten: 10 dB cer|P
Mkr1 2.455 6 GHz|
Raf Offgst 215 dB -
10 dBidiv__Ref 20.00 dBm 4.120 dBm
Log
Q
‘Start 30 MHz Stop 26.00 GHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)
[rerfmocelTRelsad L FUNCTION L FUNCTION wIDTHL FUKCTIONVALLE ]
M f 24858 GHz -4.120 dBm
Z N f 9026 MHz 50711 dBm
3
4
]
]
7
8
9
10
1"
12
==
msc g status
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Conducted Spurious @ 802.11n HT20 mode Ch 1

Agllent Spectrum Analyzer - Conducted Spurlous_141200112TWH- 00

n{HT20)_Chain0_ch1_2412MHz)

L 03:34:40 P Dec 23, 2014
) #4vg Type: RMS TRACE[, 555 6
enter Freq 2.412000000 GHz Trig: Free Run .Rv;l‘Ho‘lr:::1W1U TYPE (M AR
Gain Atten: 10 4B cerl?

Ref Offset 215 dB Mkr1 2.414

1 %;ss.'m Ref 20.00 dBm -
Center 2412000 GHz Span 17.30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)

M5t @smus

Conducted Spurious @ 802.11n HT20 mode Ch 1 (30M-26G)

Agllent Spectrum Analyzer - Swept SA
T RF C 10:09:39 AM
Avg Typa: Log-Pwr TRACE 6
PNO: Fasl 5o Trig-Free Run Avg|Held: 131100 TYPE (MW,
WFGaintow — Atten: 10 dB cer|P
Mkr1 2.409 5 GHz|
Raf Offgst 215 dB -
10 dBidiv__Ref 21.50 dBm 4.630 dBm
Log T T T
Start 30 MHz ‘Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)
Iwm-- L FUNCTION L rUNCTigwinTH] FURCTIONvALe ___}
S N f 24095 GHz 4630 dBm
2
3
4
]
]
7
8
9
10
1"
12
msc g status

Page 34 of 51



Intertek FCC ID: MMURTI2100

Report No.: 141200112TWN-001

Conducted Spurious @ 802.11n HT20 mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_141200712TWH-001 | In{HT20)_Chain(_chb._2437/MHz)

03:28:59 PMDec 23, 2014
#Avg Type: RMS TRACE &
Trig: Free Run AvglHeld:> 100100 TYPE (M AR,
Arten: 10 4B cerl?

Mkr1 2.438

Ref Offset 21.5 dB h
9 %;ss.'m Ref 20.00 dBm dBm

Center 2437000 GHz Span 17.63 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
M5t @smus

Conducted Spurious @ 802.11n HT20 mode Ch 6 (30M-26G)

Agilent Spectrum Analyzel

L 10:10:50 AM Dec 25, 2014
Avg Type: Log-Pwr TRACE
PNO: Fast 0 Trig:Free Run Avg|Held: 81100
IFGain:Lmw Atten: 10 dB
Ref Offset 215 dB
10 derdiv  Ref 21.50 dBm
Log T T
Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts)
|wm--_—-_-mm.
Sl N f 2437 4 GHz 3962 dBm
2
3
4
[
6
7
8
9
10
1
12
W5t @sruus
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Conducted Spurious @ 802.11n HT20 mode Ch 11

Agilent Spectrum Analyzer - Conducted Spurious_141200112TWN-00° IN{HT20)_Chain0_ch11_2462MHz)

L 03:42:17 PMDec 23, 2014
) #4vg Type: RMS TRACE[, 505 6
enter Freq 2.462000000 GHz Trig: Free Run .Rv;l‘Ho‘lr:::1W1U TYPE (M AR
ain: Arten: 10 4B cerl?

Ref Offset 21.5 dB Mkr1 2.464 4Hh 5 GHz
19evaly__Ref 20.00 dBm -0.680 dEBm
Center 2462000 GHz Span 16.94 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
Mt @smus

Conducted Spurious @ 802.11n HT20 mode Ch 11 (30M-26G)

ept SA

Agllent Spectrum Analyzer -

Avg Typa: Log-Pwr
PNO: Fast 0 Trig:Free Run AvglHold: 4100
IFGain:Low Arten: 10 dB

Ref Offset 215 dB
10 derdiv  Ref 21.50 dBm
g E J

¢

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 2.48 s (40001 pts)
Iﬁ———————‘ Lhovelrelsall % ] v FUNCon T RINCTn Witk Funcionvae ]
N f 2457 9 GHz £ 886 dBm
2
3
4
5
6
7
8
9
10
1
12
W5t @sruus
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7. Emissions In Restricted Frequency Bands (Radiated emission

measurements)

7.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure 1008 hPa

_ 15.247(d), 15.205,
Requirement
15.209

7.2 Limit for emission in restricted frequency bands (Radiated emission

measurement)
Frequency Field Strength Measurement distance
(MHz) (microvolts/meter) (meters)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 2400/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.
2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system
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7.3 Measuring instrument setting

Below 1GHz measurement

Receiver settings

Receiver function Setting
Detector QP
RBW 30-1000 MHz; 100-120 kHz
VBW =3 x RBW
Sweep Auto couple
Attenuation Auto
Above 1GHz measurement
Spectrum analyzer settings
Spectrum Analyzer function Setting
Detector Peak
RBW 1MHz
VBW 3MHz for Peak; 10Hz for Average
Sweep Auto couple
Start Frequency 1GHz
Stop Frequency Tenth harmonic
Attenuation Auto
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7.4 Test procedure

1. The EUT was placed on the top of the turntable 0.8 meter above ground. The center of
the receiving antenna mounted on the top of a height-variable antenna tower was
placed 3 meters far away from the turntable.

2. Power on the EUT and all the companion devices. The turntable was rotated by 360
degree to find the position of the maximum emission level.

3. The height of the receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of the both horizontal and
vertical polarization

4. If find the frequencies above the limit or below within 3dB, the antenna tower was scan
(from 1m to 4m) and then the turntable was rotated to find the maximum reading.

5. Set the test-receiver system to peak or CISPR quasi-peak detector with specified
bandwidth under maximum hold mode.

6. For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for peak reading. Then
1MHz RBW and 10Hz VBW for average reading in spectrum analyzer.

7. If the emissions level of the EUT in peak mode was 3dB lower than the average limit
specified then testing will be stopped and peak values of the EUT will be reported.
Otherwise, the emissions which do not have 3dB margin will be measured using the
quasi-peak method for below 1GHz.

8. For testing above 1GHz, The emissions level of the EUT in peak mode was lower than
average limit, then testing will be stopped and peak values of the EUT will be reported,
otherwise, the emission will be measured in average mode again and reported.
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7.5 Test diagram
The signal is maximized through rotation and placement in the three orthogonal axes.

X- axis Y- axis Z- axis

After verifying three axes, we found the maximum electromagnetic field was occurred
at Z-axis configuration. The final test data was executed under this configuration.

7.6 Test configuration
7.6.1 Radiated emission below 1GHz using Bilog Antenna

| Antenna
-

Tower

1.0~4.0 meters
> |

3 meters Receiver
Antenna

A

EUT &
Peripheral —

0.8m

Ground Plane

[ \ ]

L \H RF Test
Receiver
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7.6.2 Radiated emission above 1GHz using Horn Antenna

P
<

3 meter

1:4 meter

EUT &
Peripheral

0.8m

'

Antenna
Tower

Horn or Bilog

T~ Antenna

HPF and Pre-Amp.

Ground Plane

E RF Test

Receiver
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7.7 Test result

7.7.1 Measurement results: frequencies below 1 GHz

The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The
worst case occurred at chain 0: 802.11b Tx channel 11.

EUT : APM 6998 WiFi Module

Worst Case : 802.11b Tx channel 11

Antenna | Freq. Receiver Corr. Reading |Corrected| Limit Margin
Polariz. Factor Level @3m

(V/H) (MHz) | Detector | (dB/m) (dBupV) | (dBuV/m) | (dBpV/m) (dB)

Vertical 61.04 QP 16.01 21.88 37.76 40.00 -2.24
Vertical | 156.10 QP 16.46 23.17 39.58 43.50 -3.92
Vertical | 253.10 QP 15.98 20.44 36.73 46.00 -9.27
Vertical | 423.82 QP 20.52 14.32 34.59 46.00 -11.41

Vertical | 507.24 QP 2217 12.22 34.79 46.00 -11.21
Vertical | 689.60 QP 25.50 7.85 33.57 46.00 -12.43

Horizontal| 253.10 QP 15.98 22.65 38.44 46.00 -7.56
Horizontal| 278.32 QP 16.82 20.78 37.81 46.00 -8.19
Horizontal| 373.38 QP 19.29 16.87 36.49 46.00 -9.51

Horizontal| 423.82 QP 20.52 17.46 37.71 46.00 -8.29
Horizontal| 507.24 QP 2217 14.19 36.92 46.00 -9.08
Horizontal| 798.24 QP 27.28 8.43 35.81 46.00 -10.19

Remark: Corr. Factor = Antenna Factor + Cable Loss
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7.7.2 Measurement results: frequency above 1GHz

EUT : APM 6998 WiFi Module

Mode Freq. [Spectrum| Ant. [Preamp.|Correction|Reading|Corrected| Limit |[Margin
Analyzer | Pol. | Gain Factor Reading | @3 m
(MHz) | Detector | (H/V) | (dB) (dB/m) | (dBpV) |[(dBpV/m)|(dBuV/m)| (dB)

802.11b, 4824 PK 40.10 0.03 43.07 43.10 74.00 |-30.90
Ch1, 2412MHz | 4824 PK H 40.10 0.03 41.62 41.65 74.00 |-32.35
802.11b, 4874 PK \Y 40.00 0.19 44.09 44.28 74.00 |-29.72
Ch6,2437MHz | 4874 PK H 40.00 0.19 43.29 43.48 74.00 |-30.52
802.11b, 4924 PK \Y 39.91 0.35 44.20 44 .55 74.00 |-29.45
Ch11,2462MHz | 4924 PK H 39.91 0.35 43.30 43.65 74.00 |-30.35
802.11q, 4824 PK Vv 40.10 0.03 41.54 41.57 74.00 |-32.43
Ch1,2412MHz | 4824 PK H 40.10 0.03 39.57 39.60 74.00 |-34.40
802.11q, 4874 PK \Y 40.00 0.19 40.53 40.72 74.00 |-33.28
Ch6,2437MHz | 4874 PK H 40.00 0.19 40.97 41.16 74.00 |-32.84
802.11g, 4924 PK \Y 39.91 0.35 41.28 41.63 74.00 |-32.37
Ch11,2462MHz | 4924 PK H 39.91 0.35 40.07 40.42 74.00 |-33.58
802.11n (HT20),| 4824 PK \Y 40.10 0.03 42.10 42.13 74.00 |-31.87
Ch1,2412MHz | 4824 PK H 40.10 0.03 39.59 39.62 74.00 |-34.38
802.11n (HT20),| 4874 PK \Y 40.00 0.19 41.36 41.55 74.00 |-32.45
Ch6,2437MHz | 4874 PK H 40.00 0.19 39.68 39.87 74.00 |-34.13
802.11n (HT20),| 4924 PK \Y 39.91 0.35 41.69 42.04 74.00 |-31.96
Ch11,2462MHz | 4924 PK H 39.91 0.35 41.43 41.78 74.00 |-32.22

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss -
Pre_Amplifier Gain

Page 43 of 51




Intertek

FCC ID: MMURTI2100
Report No.: 141200112TWN-001

8. Emission On Band Edge

8.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure 1008 hPa

Requirement 15.247(d), 15.205,

8.2 Measuring instrument setting

Spectrum analyzer settings

Spectrum Analyzer function Setting
Detector Peak
RBW 1MHz
VBW 3MHz for Peak; 10Hz for Average
Sweep Auto couple

Restrict bands

2310~2390MHz

2483.5 ~2500MHz

Attenuation

Auto

8.3 Test procedure

The test procedure is the same as clause 7.4
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8.4 Test results

Frequency|Spectrum| Ant. |Correction|Reading|Corrected| Limit |Margin| Restricted
Mode Analyzer | Pol.| Factor Reading | @3 m band
(MHz) | Detector |(H/V)| (dB/m) | (dBuV) |(dBpV/m)|(dBuV/m)| (dB) (MHz)

2388.00 PK H 33.84 33.84 67.68 74 -6.32
2310~2390

802.11b 2390.00 AV H 33.85 14.33 48.18 54 -5.82

' 2486.58 PK H 34.32 38.26 72.58 74 -1.42
2483.5~2500

2483.50 AV H 34.30 14.90 49.20 54 -4.80

2388.32 PK H 33.84 29.16 63.00 74 -11.00
2310~2390

802.11 2390.00 AV H 33.85 14.75 48.60 54 -5.40

9 2484.38 PK H 34.31 38.29 72.60 74 -1.40
2483.5~2500

2483.50 AV H 34.30 16.33 50.63 54 -3.37

2389.52 PK H 33.85 33.44 67.29 74 -6.71
2310~2390

802.11n[ 2390.00 AV H 33.85 14.93 48.78 54 -5.22

HT 20 [ 2485.59 PK H 34.31 36.67 70.98 74 -3.02
2483.5~2500

2483.50 AV H 34.30 16.01 50.31 54 -3.69
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9. AC Power Line Conducted Emission

9.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %
Atmospheric Pressure 1008 hPa
Test Voltage 120V, 60Hz

Requirement 15.207
Date of test Apr. 10, 2015

9.2 Limit for AC power line conducted emission

Freq. Conducted Limit (dBuV)
(MHz) Q.P. Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50
9.3 Measuring instrument setting
Receiver settings
Receiver function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

Page 46 of 51



IntertEk FCC ID: MMURTI2100
Report No.: 141200112TWN-001

9.4 Test procedure

1. Configure the EUT according to ANSI C63.10. The EUT or host of EHT has to be
placed 0.4 meter far from the conducting wall of the shielding room and at least 80
centimeters from any other grounded conducting surface.

2. Connect EUT or host of EUT to the power mains through a line impedance
stabilization network.

3. All the companion devices are connected to the other LISN. The LISN should provide
50Uh/500hms coupling impedance.

4. The frequency range from 150 kHz to 30MHz was searched

5. Set the test-receiver system to peak detector and specified bandwidth with maximum
hold mode.

6. The measurement has to be done between each power line and ground at the power
terminal.

9.5 Test diagram

AC Power ——  LISN Adapter EUT

EMI
Receiver

Note: The EUT was tested while in normal communication mode.
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9.6 Test results

Phase : Line
EUT : APM 6998 WiFi Module
Test Condition : TX mode
Corr. Leveal Lim1t Level Limit Over Limit
Frequency Factor Op Qp Ao Aor {dE}
(MHz) {dE) {dBu¥) {dEu¥) {dBu' {dBu¥) Qp Ao

Remark:
1. Correction Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Over Limit (dB) = Level (dBuV) — Limit (dBuV)

a0

0.15 0.5 1 2 a 10 20 30
Frequency (MHz)
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Phase : Neutral
EUT : APM 6998 WiFi Module
Test Condition : TX mode
Corr. Level Limit Lerel Lim1t Over Limit
Frequency Factor Qp Op Aor Ao {dB}
(MHz) {dEY {dBu¥) {dBu' {dBu¥) (dBu¥) Op Ao

Remark:
1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Over Limit (dB) = Level (dBuV) — Limit (dBuV)

a0

40

pury
L

0.15 0.5 1 2 A 10 20 Jo
Frequency (MHz)
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Appendix A: Test equipment list

Next
Calibration
Equipment Brand Model No. Serial No. o Calibration
ate
Date
ESCI EMI Test
Rohde & Schwarz ESCI 100018 2014/12/02 | 2015/12/01
Receiver
Spectrum
Rohde & Schwarz FSP30 100137 2014/6/16 | 2015/06/15
Analyzer
Spectrum
Rohde & Schwarz FSEK30 100186 2015/1/13 | 2016/01/13
Analyzer
Horn Antenna
(1-18G) Schwarzbeck BBHA 9120 D 9120D-456 2014/08/29 | 2017/08/27
Horn Antenna
SHWARZBECK BBHA 9170 |[BBHA9170159 | 2014/09/16 | 2017/09/14
(14-42G)
Broadband
Schwarzbeck VULB 9168 9168-172 2013/08/08 | 2015/08/07
Antenna
Loop Antenna RolfHeine LA-285 02/10033 2014/3/18 | 2016/03/16
JS4-26004000--
Pre-Amplifier MITEQ 828825 2014/09/15 | 2015/09/14
27-8A
Power Meter Anritsu ML2495A 0844001 2014/11/12 | 2015/11/11
Power Senor Anritsu MA2411B 0738452 2014/11/12 | 2015/11/11
Temperature &
MHU-225LRU
Humidity Test TERCHY 950838 2014/6/12 2015/06/11
(SA)
Chamber
Two-Line
Rohde & Schwarz ESH3-Z5 838979/014 | 2014/10/05 | 2015/10/04
V-Network
Singal Analyzer Agilent N9030A MY51380492 | 2014/09/19 | 2015/09/18
966-2(A)
SUHNER SMA/EX 100 N/A 2014/5/6 2015/5/5
Cable
966-2(B) SMA/
JUNFLON AUG-26-08-002| 2014/5/6 2015/5/5
Cable J12J100880-00
SUCOFLEX
RF Cable SUHNER 102 CB0006 2014/5/6 2015/5/5
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Appendix B: Measurement Uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95

% confidence level using a coverage factor of k=2.

ltem Uncertainty

Vertically polarized radiated disturbances from 30MHz~1GHz in a

. . ) 5.15dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a

. . . 5.23 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a

. . ) 419 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a

. . X 4.3dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~40GHz in a

. . ) 419 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 18 GHz~40GHz in a

. . X 4.3 dB
semi-anechoic chamber at a distance of 3m
Conducted Output power 0.86 dB
Radiated electromagnetic disturbances in the frequency range from 9kHz 292 dB

to 30MHz

Conducted disturbance measurements at a mains port from 9 kHz to 30 MHz
using a 50 Q/50 pyH +5Q artificial mains network (AMN)

2.5dB
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