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1 GENERAL INFORMATION

General:

FCC ID: P4Q-N513
IC: 2420C-N513

Product Name:

Driving Recorder

Brand Name: MAGELLAN
Model Name: N513M-600
Type: MiVue 658WIFI
Model Difference: N/A

USB port

one provided for Charger and data link

Micro SD Port

Two provided for Data storage

5Vdc from USB Host or 3.7V Li-ion Battery

Power Supply: Adapter: 12vdc to 5Vdc
PRIy: pter: Model: CA-051-00U-09; Supplier: MITAC
Battery: Model: 402035; Supplier: FUJI
IC RSS-Gen:

Product SW/HW version

SW: R0O1/HW: RO2

Radio SW/HW version

SW:v4.1.7/ HW: RO1

PMN (Product Marketing
Name)

MiVue 658WIFI

HVIN (Hardware Version
Identification Number)

RO2

FVIN (Firmware Version
Identification Number)

R01.46.1268.A5W

Test SoftWare Version

48 WiFi Test Tool

RF power setting in
TEST SoftWare

802.11b:14
802.11g:12
802.11n 20:10
802.11n 40:10

International Standards Laboratory

Report Number: ISL-15LR159FCW
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WLAN: 1TX/1IRX

. Frequency Range Average Modulation
Wi-Fi Channels
(MHz) Rated Power Technology
802.11b 2412 - 2462(DTS 11 Channel 1-11 DSSS
' ~2462(DTS) 13 dBm
802.11 2412 - 2462(DTS 11 Channel 1-11 DSSS, OFDM
-9 ~2462(DTS) 11 dBm '
HT20 Channel 1-11
11
2412 — 2462(DTS) 9 dBm
802.11n OFDM
HT40 Channel 3-9
2422 -2452(DTS)| ! 9 dBm

Power Tolerance: +/-1dBm
CCK, DQPSK, DBPSK for DSSS

256QAM.64QAM. 16QAM, QPSK, BPSK for OFDM
802.11b/g: 14M3G1D

Type of Emission: | 802.11n HT20: 18M4D1D

802.11n HT40: 36M5D1D

Linear Polarization Antenna

WiFi 2.4G Antenna 1 : -0.93 dBi

Modulation type:

Antenna
Designation: According to KDB662911 D01 SM-MIMO signals could be considered
uncorrelated for purposes of directional gain computation.

Directional gain = GANT

GPS
Receiver Frequency: L1 Band, 1575.42MHz
Frequency Conversion | 3 se64MHz and 32.768kHz
oscillator:
Antenna Designation: Patch Antenna

The EUT is compliance with IEEE 802.11 b/g/n Standard.

Remark: The above DUT's information was declared by manufacturer. Please refer to the specifi-
cations or user's manual for more detailed description.

International Standards Laboratory Report Number: ISL-15LR159FCW
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1.1

1.2

1.3

1.4

1.5
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Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: _P40Q-N513 filing to comply with Sec-
tion 15.247 of the FCC Part 15, Subpart C Rules and IC: 2420C-N513 filing to comply with
Industry Canada RSS-247 issue 1: 2015.

Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4: 2014, ANSI C63.10: 2013 and RSS-Gen issue 4: 2014. Radiated testing was performed
at an antenna to EUT distance 3 meters.

KDB Document: 558074 D01 DTS Meas Guidance v03r02

Test Facility

The measurement facilities used to collect the 3m Radiated Emission and AC power line
conducted data are located on the address of International Standards Laboratory <Lung-Tan
LAB> No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist., Tao Yuan City 325, Taiwan which
are constructed and calibrated to meet the FCC requirements in documents ANSI C63.4:
2014. FCC Registration Number is: 872200; Designation Number is: TW1036, Canada Reg-
istration Number: 4067B-3.

Special Accessories

Not available for this EUT intended for grant.

Equipment Modifications

Not available for this EUT intended for grant.

International Standards Laboratory Report Number: ISL-15LR159FCW
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2 SYSTEM TEST CONFIGURATION

2.1

2.2

2.3

EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

EUT Exercise
The EUT (Transmitter) was operated in the engineering mode to fix the Tx frequency that was
for the purpose of the measurements.

Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to the
requirements in Section 5 and 7 of ANSI C63.4: 2014 and RSS-Gen issue 4: 2014.
Con-ducted emissions from the EUT measured in the frequency range between 0.15 MHz
and 30MHz using CISPR 16-1-1 Quasi-Peak and Average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m/1.5m(Frequency above 1GHz) above
ground plane. The turn table shall rotate 360 degrees to determine the position of
maxi-mum emission level. EUT is set 3m away from the receiving antenna which varied
from 1m to 4m to find out the highest emission. And also, each emission was to be max-
imized by changing the polarization of receiving antenna both horizontal and vertical. In
order to find out the max. emission, the relative positions of this hand-held transmit-
ter(EUT) was rotated through three orthogonal axes according to the requirements in Sec-
tion 6 and 11 of ANSI C63.10: 2013.

International Standards Laboratory Report Number: ISL-15LR159FCW
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2.4 Configuration of Tested System

Fig. 2-1 Configuration

Radiated
EUT Adaptor (EUT) Power Supply
Conduction:
EUT NB

Table 2-1 Equipment Used in Tested System

Model/
Item| Equipment | Mfr/Brand Series No. Data Cable | power Cord
Type No.
1 |Power Supply ABM 8185d N\A Non-shield Non-shield
3 NB Dell P19G 6LCQCT1 Non-Shield No- Shielding

International Standards Laboratory Report Number: ISL-15LR159FCW
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3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
815.207(a) . . .
RSS-Gen §8.8 AC Power Line Conducted Emission| ~ Compliant
815.247(b) (3),(4) _
RSS-247 issue 1,85.4(4) Peak Output Power/ EIRP Compliant
815.247(a)(2)
RSS-247 issue 1, 85.2(1) 6dB & 99% Power Bandwidth Compliant
RSS-Gen 86.6
815.247(d) 100 KHz Bandwidth Of Compliant
RSS-247 issue 1, §5.5 Frequency Band Edges
815.247(d) : . .
RSS-247 issue 1, §5.5 Spurious Emission Compliant
815.247(e) : :
RSS-247 issue 1, §5.2(2) Peak Power Density Compliant
815.203 _ _
Antenna Requirement Compliant
RSS-GEN 8.3

4 DESCRIPTION OF TEST MODES

The EUT has been tested under engineering operating condition.
Test program used to control the EUT for staying in continuous transmitting mode is pro-
grammed.

802.11 b mode: Channel low (2412MHz) mid (2437MHz) high (2462MHz) with 1Mbps lowest
data rate are chosen for full testing.

802.11 g mode: Channel low (2412MHz) mid (2437MHz) high (2462MHz) with 6Mbps
lowest data rate are chosen for full testing.

802.11 n _20MHz: Channel low (2412MHz) mid (2437MHz) high (2462MHz) with 6.5Mbps
lowest data rate are chosen for full testing.

802.11 n _40MHz: Channel low (2422MHz) mid (2437MHz) high (2452MHz) with
13.5Mbps lowest data rate are chosen for full testing.

The worst case 802.11g mode was reported for Radiated Emission.

International Standards Laboratory Report Number: ISL-15LR159FCW
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5 CONDUCTED EMISSION TEST

5.1 Standard Applicable:

FCC ID: P4Q-N513
IC: 2420C-N513

According to 815.207 and RSS-Gen §7.2.4, frequency range within 150KHz to 30MHz shall not
exceed the Limit table as below.

Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 t0 46
0.50to 5 56 46
5t030 60 50

Note

1.The lower limit shall apply at the transition frequencies

2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

5.2 Measurement Equipment Used:

AC Power Line Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Conduction 04-3 | WOKEN CFD 300-NL Conduction 04 | 07/24/2014 | 07/23/2015
Cable -3
EMI Receiver 17| Rohde & ESCI 7 100887 09/03/2014 | 09/02/2015
Schwarz
LISN 18 ROHDE & ENV216 101424 02/11/2015 | 02/10/2016
SCHWARZ
LISN 19 ROHDE & ENV216 101425  |93/12/2015 03/11/2016
SCHWARZ

5.3 EUT Setup:

1. The conducted emission tests were performed in the test site, using the setup in accordance

with the ANSI C63.4: 2014.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the

rear of the table.

3. The LISN was connected with 120Vac/60Hz power source.

International Standards Laboratory

Report Number: ISL-15LR159FCW
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5.4 Measurement Procedure:
1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all frequency measured were complete.

5.5 Measurement Result:

The initial step in collecting conducted data is a spectrum analyzer peak scan of the measurement

range. Significant peaks are then marked as shown on the following data page, and these signals
are then quasi-peaked.

Note: Refer to next page for measurement data and plots.

International Standards Laboratory Report Number: ISL-15LR159FCW
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode:

Operation Mode [Test Date:  [2014/10/22

Test By:

Lake

Addraas Mo 120, Lons 180,2nn Ha Tousn Hain Ho Rood, Lung-Tan Halsng,
Too Yunn Conty, Talwan A.O.C.
Tel 03-40T1718

Conducted Emission Measurement oparator:  Saul Huang
Dae: 201410022 Temparniure: B/
inao My Humldity: 54 05
LB —
1] e
a0
£
-
(1] :1‘ "'-—.._\_\_h_‘_\_ |
s | l ;: -
an |r|... {-1h IlI. ? :1;
0 \/ S I Qr f 3
f
| W \WW NWMWWWMWWWW
10 |
0.a |
0.150 0.5 [MHz] 5 30.000
Site: Conduction 04 Phase: Lt
Limit: Conduction{QP)
Frequency Correct Factor QP QP QP AVG AVG AVG
No Emission Limit Margin Emission Limit Margin Note
(MHz) (dB) (dBuv) (dBuVv) (dB) (dBuV) (dBuV) (dB)
1 0.194 9.60 52.76 | 63.86 | -11.10 | 39.08 | 53.86] -14.78
2 0.262 9.60 44.48 61.37 | -16.89 29.83 51.37] -21.54
3 0.326 9.60 38.36 59.55 | -21.19 22.73 49.55| -26.82
a 0.390 9.61 35.25 58.06 | -22.81 19.87 48.06| -28.19
5 0.446 9.61 33.15 56.95 | -23.80 17.89 46.95| -29.06
6 4.102 9.73 21.40 56.00 | -34.60 7.37 46.00| -38.63

International Standards Laboratory

Report Number: ISL-15LR159FCW
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asp

Tae Yuan Conty, Talwan R.O.C.

FCC ID: P4Q-N513
IC: 2420C-N513

Address:No.120,Lane 180,5an Ho Tsuen Hoin Ho Road,Lung-Tan Halang,

Tel 034071718
Conducted Emission Measurement operaior:  Saul Huang
Date: 201410022 Tempermure: 28T
mnan  dE Humidity: 54 %
[ —
q0 AV
0
n
bl
i "--________hh__‘_
50 ﬁ 3
ff 1],
'] l . B = =
(%l Wl 4 |.1 -, ~:;;
A T I at)
L U
10
0.0
0.150 05 [MHz) 5 30.000
Site: Conduction 04 Phase: N
Limit: Conduction(QP)
Frequency Correct Factor QP QP QP AVG AVG AVG
No. Emission Limit Margin Emission Limit Margin Note
(MHz) (dB) (dBuv) (dBuv) (dB) (dBuv) (dBuv) (dB)}
1 0.154 9.62 39.72 | 65.78 | -26.06 | 15.36 | 55.78| -40.42
2 0.194 9.62 52.26 | 63.86 | -11.60 37.82 | 53.86] -16.04
3 0.258 9.62 43.09 | 61.50 | -18.41 29.68 | 51.50] -21.82
4 0.326 9.61 37.14 | 59.55 | -22.41 22.32 | 49.55] -27.23
5 1.678 9.68 29.65 | 56.00 | -26.35 17.23 | 46.00| -28.77
6 4.134 9.75 24.37 ] 56.00 | -31.63 | 12.59 | 46.00] -33.41

International Standards Laboratory

Report Number: ISL-15LR159FCW
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6 PEAK OUTPUT POWER/ERIP MEASUREMENT

6.1 Standard Applicable:
According to 815.247(b)(3),(4)(b)

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the one Watt
limit can be based on a measurement of the maximum conducted output power. Maximum Conduct-
ed Output Power is defined as the total transmit power delivered to all antennas and antenna elements
averaged across all symbols in the signaling alphabet when the transmitter is operating at its maxi-
mum power control level. Power must be summed across all antennas and antenna elements. The av-
erage must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation meth-
ods), the maximum conducted output power is the highest total transmit power occurring in any
mode.

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

(c) Operation with directional antenna gains greater than 6 dBi.

(1) Fixed point-to-point operation:

(i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed, point-to-point
operations may employ transmitting antennas with directional gain greater than 6 dBi provided the

maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that
the directional gain of the antenna exceeds 6 dBi.

(i) Systems operating in the 5725-5850 MHz band that are used exclusively for fixed, point-to-point
operations may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted output power.

According to RSS-247 issue 1,85.4

(4) For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and
2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. Except as pro-
vided in Section 5.4(5), the e.i.r.p. shall not exceed 4 W.

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is the total transmit pow-
er delivered to all antennas and antenna elements, averaged across all symbols in the signalling al-
phabet when the transmitter is operating at its maximum power control level. Power must be summed
across all antennas and antenna elements. The average must not include any time intervals during
which the transmitter is off or transmitting at a reduced power level. If multiple modes of operation
are implemented, the maximum conducted output power is the highest total transmit power occurring
in any mode.

International Standards Laboratory Report Number: ISL-15LR159FCW
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6.2 Measurement Equipment Used:

-17 of 83-

FCC ID: P4Q-N513
IC: 2420C-N513

Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Power Meter 05 Anritsu ML2495A 1116010 | 05/08/2015 | 05/07/2016
Power Sensor 05 Anritsu MAZ2411B 34NKF50 05/08/2015 | 05/07/2016
Power Sensor 06 DARE RPR3006W | 11090 | 4073172014 | 1013012015
Power Sensor 07 DARE RPR3006W | 1109305 | 4073172014 | 1013012015
Temperature Chamber KSON THS-B4H100 2287 03/17/2015 | 03/16/2016
DC Power supply ABM 8185D N/A 07/16/2014 | 07/15/2015
AC Power supply EXTECH CFC105W NA 12/27/2014 | 12/26/2015
Attenuator Woken Watt-65m3502| 11051601 NA NA
Splitter MCLI PS4-199 12465 12/27/2013 | 12/26/2015
Spectrum analyzer Agilent N9030A | MY51360021 | 05/02/2015 | 05/01/2016
6.3 Test Set-up:
EUT Attenuator Power Meter

6.4 Measurement Procedure:
1. Place the EUT on the table and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to

the power meter

3. Record the max. reading.

4. Repeat above procedures until all frequency measured were complete.

International Standards Laboratory
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6.5 Measurement Result:
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802.11b
Cable loss = 0 Output Power Limit
CH Detector (dBm)
PK AV
(dBm) (dBm)
Low 16.3 13.85
Mid 16.81 13.94 30.00
High 16.25 13.8
802.11g
Cable loss = 0 Output Power Limit
CH Detector (dBm)
PK AV
(dBm) (dBm)
Low 21.40 11.60
Mid 21.66 11.82 30.00
High 21.61 11.59
802.11N HT20
Cable loss =0 Output Power Limit
CH Detector (dBm)
PK AV
(dBm) (dBm)
Low 19.91 9.51
Mid 19.06 9.77 30.00
High 18.67 9.43
802.11N HT40
Cable loss = 0 Output Power Limit
CH Detector (dBm)
PK AV
(dBm) (dBm)
Low 18.84 9.15
Mid 18.88 9.12 30.00
High 18.5 8.85

International Standards Laboratory
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7 6dB Bandwidth & 99% Bandwidth

7.1 Standard Applicable:

According to 815.247(a)(2), Systems using digital modulation techniques 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 500kHz.

According to RSS-247 issue 1, §5.2
(1) The minimum 6 dB bandwidth shall be 500 kHz.

7.2 Measurement Equipment Used:
Refer to section 6.2 for details.

7.3 Test Set-up:
Refer to section 6.3 for details.

7.4 Measurement Procedure:
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW=100KHz, VBW = 3*RBW, Span= cover the complete power
envelope of the signal of the UUT Sweep=auto

Mark the peak frequency and —6dB (upper and lower) frequency.
5. Repeat above procedures until all frequency measured were complete.
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7.5 Measurement Result:

802.11b
Frequency |6dB Bandwidth|99% Bandwidth| Bandwidth Result
(MHz) (MH2) (MH2) (KHz)
Low 10.14 14.28 > 500 PASS
Mid 10.14 14.34 > 500 PASS
High 10.14 14.22 > 500 PASS
802.11g
Frequency |6dB Bandwidth|99% Bandwidth| Bandwidth Result
(MHz) (MH2) (MH2) (KHz)
Low 16.68 16.98 > 500 PASS
Mid 16.68 17.22 > 500 PASS
High 16.68 171 >500 PASS
802.11n_20M
Frequency |6dB Bandwidth|99% Bandwidth| Bandwidth Result
(MHz) (MH2) (MH2) (KHz)
Low 17.94 18.06 > 500 PASS
Mid 17.824 18.42 > 500 PASS
High 17.82 18.3 >500 PASS
802.11n_40M
Frequency |6dB Bandwidth|99% Bandwidth| Bandwidth Result
(MHz) (MHz) (MHz) (KHz)
Low 36.6 36.5 > 500 PASS
Mid 36.6 36.5 > 500 PASS
High 36.6 36.5 > 500 PASS

Note: Refer to next page for plots.
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802.11b
6dB Band Width Test Data CH-Low

@ *RBW 100 kHz Delta 1 [T1 1]
*VBW 300 kHz -0.35 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 10.140000000 MHz
10 Offket O.% dB Marker| 1 [T1 ]I
2 -3le69 dBm
Lo pad K p 2|. 406960000 GH
T L~ ama heana~ | T
_— D1 —-3.64 dBm i/ \[/ . Markey| 2 [T1
I‘) / l -K \,‘ 2136 dBm
A U 4 faqoca o

S i
i VL
J L e

o h v

~—60

~—70:

~—80

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 14.0CT.2014 09:58:33

6dB Band Width Test Data CH-Mid

@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -0.39 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 10.140000000 MHz
10 offfet O-.% dB Marker| 1 [T1 ]I
2 —3| 21 dem
lo 4 A M | T Ad_y . 2|l 431960000 GH
D1 -3.3 dBm 'le [/ vl.. Markesx! 2 FT1
I\) / i .‘ \‘L 2|70 dBm
-10 /J\f'f U v, ‘\,L«{-_ﬁa 754 H= v
-—20

~—30

i ] A\
\

——60

~—70

~—80

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 14.0CT.2014 10:01:11
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6dB Band Width Test Data CH-High

<§§> *RBW 100 kHz Delta 1 [T1 1]
*VBW 300 kHz 0.35 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 10.140000000 MHz
10 offket O.% dB Marker| 1 [T1 JI
2 -3/ 33 dBm
lo 4 A A MY | M A 4 2|. 456960000 cH
D1 -3.06 dBm A M [/ Ay Maat 2 Fra
1 P!
[\J / 1‘ \,L 2l 94 dBm
| _10 A A o 4cac i

T N

~-—30

i \
271 FIRSAES

~—60:

—=—70

~—80

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 14.0CT.2014 10:03:15

802.11g
6dB Band Width Test Data CH-Low

<§§> *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 3.19 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 16 .680000000 MHz
10 offfet O-.% dB Marker| 1 [T1 ]I
-12| 64 dBm
Lo 2403660000 GH

2 T2 1

arker
1 P MMM [-’\/‘W
J g M O
[MAXH| D1 -9 S5{dRm

; v =1

—=—20

o | A
A )

?Aav ANahkyaoB

~—50

——60

~—70

-80

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 14.0CT.2014 10:05:51
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6dB Band Width Test Data CH-Mid

<§§> *RBW 100 kHz Delta 1 [T1 1]
*VBW 300 kHz 3.04 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 16 .680000000 MHz
10 offket O.% dB Marker| 1 [T1 JI
-11l66 dBm
Lo o 2| 428683000 GH
OWUTTFE VR ANV W Ly -l IR |
-3l 19 dBm
MAXH D1 -9, 1091dBm
o \m = LvL
l-20

o | ] A
o B

~—50

~—60:

70

~—80

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 14.0CT.2014 10:09:23

6dB Band Width Test Data CH-High

@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 2.88 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 16 680000000 MHz
10 Offket O.% dB Marker| 1 [T1 ]I
—12[ 22 dBm
Lo 2453660000 GH

Marker| 2 [T1 ]I
1 Pl MMM MR manARAdw]
[’M«W M fwu/w‘*« VW _3las dem
D1 -9 4s31dBm.

=10

/ \l 1

e M
o ™

Han,

~—60

~—70

80

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 14.0CT.2014 10:11:33

International Standards Laboratory Report Number: ISL-15LR159FCW



-24 of 83- FCC ID: P4Q-N513
IC: 2420C-N513

802.11n_20M
6dB Band Width Test Data CH-Low

@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 1.00 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 17 940000000 MHz
10 Offket O.% dB Marker| 1 [T1 ]I
-13| 74 dBm
Lo 2403060000 GH
P Marker| 2 [T1 ]I
A MVMWM -5118 dBm
=10 DT =TT I8 aBm i LVL
3
| 20 ’/J\{\" \\‘L\A
| 30 /»/ \\1\
——40: Wi 4
308
~-50
l-60
l-70
—80
Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 14.0CT.2014 10:14:04
® *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 0.37 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 17 824000000 MHz
10 Offket O.% dB Marker| 1 [T1 ]
-10f61 dBm
Lo 2| 428120000 GH

= Marker| 2 [T1 |

INAMAILY rNWW"'ﬁ/\A/\"\M"V 1 —4193 dBm
==10 DI =10 p3 dBm 4243200 = LvL

+-20 f I

| N,
ot ™

~-—50

~—60

—-—70:

——80:

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 14.0CT.2014 10:19:16
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6dB Band Width Test Data CH-High

®

*RBW 100 kHz

FCC ID: P4Q-N513
IC: 2420C-N513

Delta 1 [T1 ]

*VBW 300 kHz 0.04 dB
Ref 10.5 dBm *Att 20 dB SWT 5 ms 17 .820000000 MHz
10 Offket O.% dB Marker| 1 [T1 ]I
-10[ 66 dBm
Lo 2453120000 GH
b
Marker| 2 [T1 ]I
1 P
QU S A PRV PR —4} 98 dBm
F=10 T —J_u.%:»i\ﬁ;\:\x === = LvL
L 50 /Jrrfr \‘\.ltL
| 30 N//, \M\\
| 40— ] he
‘“hwu“vh 308
=-50
| -60
70
~—-80
Center 2.462 GHz 3 MHz/ Span 30 MHz
Date: 14.0CT.2014 10:21:13

802.11n_40M

6dB Band Width Test Data CH-Low

®

*RBW 100 kHz

Delta 1 [T1 ]

*VBW 300 kHz -1.46 dB
Ref 10.5 dBm *Att 20 dB SWT 10 ms 36 .600000000 MHZz
10 Offket O.% dB Marker| 1 [T1 ]
-15|21 dBm
Lo 2. 403760000 GH
S Marker| 2 [T1 ]
2 -9l 25 dBm
o A T ) B DU Sodbon
3 RIS v—”"‘ S e LvL
D1 —15725 dBm \ t
20 j
| -30 // \\
L—40
60
l-70
--80
Center 2.422 GHz 6 MHz/ Span 60 MHz
Date: 14.0CT.2014 10:31:45
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6dB Band Width Test Data CH-Mid

@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz -1.09 dB
Ref 10.5 dBm *Att 20 dB SWT 10 ms 36 .600000000 MHz
10 Offket O.% dB Marker| 1 [T1 ]I
-15/50 dBm
Lo 2|. 418760000 GH
Marker| 2 [T1 ]I
- E
MAXH 2 —-gl o2 dem
VAXH I A b AUS P 4303 ..
JAVRUALA S sen MEP My S aam = = H= LvL
Y | haY
D1 —14192 dBm- \ *
~-—20 \
~-—30

/
/ \
e A

~—70:

~—80

Center 2.437 GHz 6 MHz/ Span 60 MHz

Date: 14.0CT.2014 10:33:38

6dB Band Width Test Data CH-High

® *RBW 100 kHz Marker 1 [T1 1]
*VBW 300 kHz -16.77 dBm
Ref 10.5 dBm *Att 20 dB SWT 10 ms 2.470360000 GHz
10 Offket O.% dB Marker| 2 [T1 ]
-9l 08 dBm
" 2|. 455480000 GH
Delta L [T1 ]
2 ol96 dB
l_10 A A 10X A o coccob
AT A A «.,1 (wv b~~~y = LVL
D1 —15%08 dBm .F
l-20 \

/ \
S \
M M

AV

~—60

—-—70:

——80:

Center 2.452 GHz 6 MHz/ Span 60 MHz

Date: 14.0CT.2014 11:19:16
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802.11b
99% Band Width Test Data CH-Low

@ - AEW 100 kHr Marker 1 [T1 3
-« WEW 300 kH=z =_E5 4Bm
Rar 11 4ABm - AT T 20 4B SWT = ma 2 _ 41120000 SH=
T B D BEW Isf=zsogo00 o0 W=H = |
Temp 1| [Ti OB¥]
IJJM MJLJ‘J-‘I\J.J,* -2l 2z zex|EN

v lIIL 3 2l soss=zofoo =
‘;jr‘l /H ‘\ L‘{:—.ﬁ: z| tT2 oBg:
4 —slss am]
p}fr W oL k{:..’.;szuu]uu CH=
I 1
{ ] fﬂ)“u“

il

99% Band Width Test Data CH-Mid

/ - REW 100 kH=x Mazkex 1 [T 1
- WTEW 300 XxHx 5_.52 d4dBm
Raif 11 4Bm - AT T 20 4B SWT = ma 2 _ 438020000 &H=
B BW Li|I3J0000 L5124

T = o0 ®H=z
JLIJL-LLA Taemp 1| [T1 OBYW]
L .lU]«rvlLrllulLJLJuL‘J]. LL‘.\’] 5 —=z| as a=x|IER

\ 2lszsssoboo cE=
\\ L\‘ig-ﬂ: 2| 1T2 oBy]l

fl —glzs aBm

2 LA g oo SH=x

18
ks
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99% Band Width Test Data CH-High
@ A v S o P

Rar 11 4ABm - ATT 20 4B awWTI = ma 2 .4=2933S0000 SH=

T1D TTE=ET = ¥E 1 BN Lalc20000p00 HH=
Tamp 1 [T1I OBW)]

. Al fafatyp, B e =

[ =

Zlemsasopo0 cH=

\‘\ I\t;z‘?ip 2| T2 oB¥W]

- r})“ i i i{{Z_-’-ESU;:]:: i: o
| —-z0 }J.rl
uﬁthf\ A \‘u'u. s
| -a0 r.f \JJ /‘-U

[
i
—~
C
|

Canter 2 _.452 &GH=x 3 MH=x S Span 30 MH=x
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802.11g
99% Band Width Test Data CH-Low

/ - RBW 100 xkH=x Markers 1 [(T1 1
- TEW 300 XxHx 0_.34 4Bm

Rar 11 4ABm - AT T 20 4B SWT = ma 2 _41T7Ts40000 SH=
T 1o T EE T T B BEW =|lso0000pog HH= |
Tamp 1| [T1 oBY]
- - —g|lzs zex|ER
LAk Trcae )| Pt AT 2zlsozassoboo cE=
L _ox] z Tampl| 2| T2 oBY]
| 1 L —23ls= JaBEm

LWL
/ ‘ﬁ.-’.zue-’.u]uu CH=

Wi %u_n%

Centa= 2 ._.412 CH= 3 MH= /S Span 30 MH=

99% Band Width Test Data CH-Mid

/ - REW 100 kH=x Mazkex 1 [(T1 1
- WTEW 300 XxHx 0.28 d4Bm

Raif 11 4Bm - AT T 20 4B SWT = ma 2 _ 433880000 &H=

T1D TrE=ET I B BW LT |ZZ0000p00 HHo

Taemp 1| [T1 OBYW]

—2of 20 a=x|ER

LBV 2lsze=sso0boo cE:
5 Tampl 2| T2 oBy:

—1 4]l %8 4Bm

’|' ’1%_-’--’-!“.‘60]00 SH= el
e

HH

Centa= 2 ._.437 CH= 3 MH= S Span 30 MH=
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99% Band Width Test Data CH-High
@ A v S ¢ P

Raf 11 4Bm -ATt 20 aB SWT = ma 2 .457880000 SH=
B TrTpET I gB BW I7fI00000p00 HH=

| Temp 1| T2 oBR]
il . —212]|z8 o==x|EHR

Ak Lt N zleax=3acsopo00 cH=
Taemp| z| (T2 oBYy]
1= - —213| 43 aBm

“‘PJ} \ii;;ulsaumu -
e el PR

[

Canter 2 _.452 &GH=x 3 MH=x S Span 30 MH=x
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802.11n_20M
99% Band Width Test Data CH-Low

/ - RBW 100 xkH=x Markers 1 [(T1 1
- TEW 300 XxHx —0.12 4dBm

Ref 11 4ABm = Attt 20 4B SWT = ma 2 408450000 CH=
1o TTrREET T ¥E EW S|fo=0000po0 HHr |
Tamp 1| [T1 OBYW]

—&| 19 4Bm ﬂ

lsoaosopon =HEH=
Taemp [T1 OBW]
=

| 1 —11l25 amm]

'PJ‘ 2‘6‘:‘;20]00 CH=
| -Z20 £ [ |

]
:
|

Centa= 2 ._.412 CH= 3 MH= /S Span 30 MH=

99% Band Width Test Data CH-Mid
P

« ARBW 100 kH=x Maoarkex= 1 [(Tra1 ]
-« WWEW 300 kH=x o. 38 aBm
Rarl 11 4aBm - AT T 20 4aB SWI = ma 2 _44032s0000 SH=x
1D T == I B BEWw 18| oo0o0op 00 BMH=
€ Tamp 1| [T CEBE¥FI
- | —22]|3s zex|ER
F WP L [saz7s320boo =m=
p_=x| Tamp [T1 oBg:
3
| 11 1= —13| 78 aBm]_ .
2%{:5u1uu SH=
| -z0 lj-
M
| =0
| —ano
.
| -s0
| -0
| -ED
Cente=s 2.437 GH=z 3 MH= Span 20 MH=
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99% Band Width Test Data CH-High

FCC ID: P4Q-N513
IC: 2420C-N513

ik - AEW 100 kHr Marker 1 [T1 3
-« WEW 300 kH=z O.1=% ABm
Rer 11 aBm «ATT 20 aB SWT = ma Z_4S=3S0000 =H=
T 1o TTrREET T ¥E EW SfIooooopon HHr |
s Temp 1| [Ti oBY]
. - —22|s2 «=x|EN
it oy e g L | s=ze8o0poo0 =H=
2 o= Taemp [T1 OB
4= ] ] B
| 1o —11| 7% aBm]
'M.)J zlle721m0ho0 ===
| -z0 b Mol
AT o,
| -=o
| -an
Aoca
| -=o
| -=0
| e

Centa= 2 ._452 SH= 3 MH= /S
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802.11n_40M
99% Band Width Test Data CH-Low

/ - RBW 100 xkH=x Markers 1 [(T1 1
- TEW 300 XxHx —3_.78 d4dBm

Rar 11 4ABm - AT T 20 4B SWT = ma 2 _438s00000 SH=
T 1o T EE T T B EW Se[E00000p00 HH= |
Tamp 1| [T1 OBW]
o -sles zex|ER
—_ 2la4g3soopo0 cH=
1 ex] i T2
LU TR T PSSR S bt A B AN T By
) [t
| 10 —Flas amm]
) |I|‘;| 2_-’--’-03&0]00 SH=
| =0 y
[ "--M
|20
aocem
| -s0
| -s0
| -e0
Caentar 2 _422 CH=x = MH=x / Span =0 MH=
/ « REW 100 xH=x Markeax 1 [TL 3]
-« WWEW 300 kH= —3_97 aBm
Rar 11 4ABm - AT T 20 4B SWT = ma 2 _ 41700000 SH=
1o T p= T I B BW Js|lx00000pg00 MH=
Tamp 1 Ti OBYW
o -=|lss amx|ENR

T3 £l 418800000 SH=Co

Fu\.__ WF—.H“&\M“#LN"}*_. ~ ET WW"‘-’M*‘ A T _-EE"-':
| -10 w [— 7l 73 aBml o

HH

Cantaes 2.437 CH= = BMH= /S Span =0 MH=x
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99% Band Width Test Data CH-High

/ - RBW 100 xkH=x Markers 1 [(T1 1
- TEW 300 XxHx —3._49 4dBm

Ref 11 4ABm = Attt 20 4B SWT = ma 2 _4S4500000 GH=
T 1o TTrREET T ¥E EW I=fEZoo0000pfo0 HHr |
Tamp 1| [T1 OBy
o e -=|s2 zex|ER
T1 v Z2|l®=2=2800boo0 ===
T2
x| ESPHE el VKR BN FPRSPYETRNY PR SIpeT] S i
| 10 —7l 39 amm]
) ILIII z.;?uaﬁu]uu S=H=
| =0 I o
|20
aocem
| -s0
| -s0
| -e0
Cente= 2 ._4%2 GH= = MH= S Span =0 MH=

International Standards Laboratory Report Number: ISL-15LR159FCW



-35 of 83- FCC ID: P4Q-N513
IC: 2420C-N513

LR B
g e

8 100KHz BANDWIDTH OF BAND EDGES MEASUREMENT

8.1 Standard Applicable:

According to §15.247(c), in any 100 KHz bandwidth outside the frequency bands in which the
spread spectrum intentional radiator in operating, the radio frequency power that is produced by
the intentional radiator shall be at least 20dB below that in the 100KHz bandwidth within the
band that contains the highest level of the desired power, In addition, radiated emissions which
fall in the restricted bands, as defined in 815.205(a), must also comply with the radiated emission
limits specified in15.209(a).

According to RSS-247 issue 1, 85.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digi-tally
modulated device is operating, the RF power that is produced shall be at least 20 dB be-low that
in the 100 kHz bandwidth within the band that contains the highest level of the de-sired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter demon-
strates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of root-mean-square averaging over a time interval, as
permitted under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenua-
tion below the general field strength limits specified in RSS-Gen is not required.
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8.2 Measurement Equipment Used:
8.2.1 Conducted Emission at antenna port:
Refer to section 6.2 for details.

8.2.2 Radiated emission:

-36 of 83-

FCC ID: P4Q-N513

IC: 2420C-N513

Chamber 14(966)
EQUIPMENT MFR MODEL SERIAL LAST |[CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer
P Y Agilent N9010A | MY49060537 | 07/29/2014 | 07/28/2015
21(26.5GHz)
Spectrum Analyzer
P Y Agilent E4443A | MY48250315 | 05/21/2015 | 05/20/2016
20(6.5GHz)
Spectrum Analyzer
22(43GHz) R&S FSU43 100143 05/07/2015 | 05/06/2016
Loop Antenna9K-30M A.H.SYSTEM SAS-564 294 05/11/2015 | 05/10/2017
Horn antennal-18G ETS 3117 00066665 | 11/27/2014 | 11/26/2015
Horn antenna26-40G(05) Com-power AH-640 100A 01/21/2015 | 01/20/2017
Horn antennal8-26G(04) Com-power AH-826 081001 05/15/2015 | 05/14/2017
Preamplifier9-1000M HP 8447D NA 03/12/2015 | 03/11/2016
AFS44-001018
Preamplifierl-18G MITEQ 1329256 | 07/30/2014 | 07/29/2015
00-25-10P-44
Preamplifierl-26G EM EM01M26G NA 03/11/2015 | 03/10/2016
Preamplifier26-40G MITEQ | 02000400021 giu01 | 0510812015 | 0510772017
7-5A
Cable1-18G HUBER SUHNER | Sucoflex 106 NA 12/02/2014 | 12/01/2015
Cable UP to 1G HUBER SUHNER RG 214/U NA 10/17/2014 | 10/16/2015
SUCOFLEX 27963/2&3742
1GHz~40GHz cable HUBER SUHNER | Sucoflex 102 1/2 10/03/2013 | 10/02/2015
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8.3 Test SET-UP:
8.3.1 Conducted Emission at antenna port:
Refer to section 6.3 for details.

8.3.2 Radiated emission:
(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

| — ] {
‘«— 3M —»

Turntable 1mto 4m
\|evr]
Spectrum 0.8m
Analyzer L
'*' —
Coaxial Cab;e

Ground Plane \

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable 3m —>

EUT |
Test
I |:| Receiver

e
Ground Plane Coaxial Cable
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8.4 Measurement Procedure:

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = operating frequency.

4. Set the spectrum analyzer as RBW, VBW=100KHz, Span=25MHz, Sweep = auto
5. Mark Peak, 2.390GHz and 2.4835GHz and record the max. level.

6. Repeat above procedures until all frequency measured were complete.

8.5 Field Strength Calculation:

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equa-
tion with a sample calculation is as follows:

FS=RA+AF+CL - AG

Where  FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

8.6 Measurement Result:

Note: Refer to next page spectrum analyzer data chart and tabular data sheets.
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Radiated Emission: 802.11 b mode

Operation Mode TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412 MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuVv dB dBuV/m | dBuV/m dB V/H
1 | 233150 | 15.21 31.30 46.51 54.00 -7.49 | Average | VERTICAL
2 | 2331.50 | 28.70 31.30 60.00 74.00 -14.00 Peak VERTICAL
3 | 2390.00 | 15.77 31.40 47.17 54.00 -6.83 | Average | VERTICAL
4 | 2390.00 | 26.99 31.40 58.39 74.00 -15.61 Peak VERTICAL
5 | 2400.00 | 18.09 31.79 49.88 60.65 -10.77 | Average | VERTICAL
6 | 2400.00 | 31.18 31.79 62.97 80.65 -17.68 Peak VERTICAL
7 |2411.92 | 68.83 31.82 | 100.65 F -- Peak VERTICAL
1 | 2314.03 | 15.43 31.27 46.70 54.00 -7.30 | Average | HORIZONTAL
2 | 2314.03 28.34 31.27 59.61 74.00 -14.39 Peak | HORIZONTAL
3 | 2390.00 | 15.58 31.40 46.98 54.00 -7.02 | Average | HORIZONTAL
4 | 2390.00 27.91 31.40 59.31 74.00 -14.69 Peak | HORIZONTAL
5 | 2400.00 | 16.57 31.79 48.36 55.84 -7.48 | Average | HORIZONTAL
6 | 2400.00 | 29.68 31.79 61.47 75.84 -14.37 Peak | HORIZONTAL
7 | 2412.03 64.02 31.82 95.84 F -- Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

2

cy

Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency

International Standards Laboratory

Report Number: ISL-15LR159FCW




LR B
g e

-40 of 83-

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode TX CH High Test Date  2014/10/22
Fundamental Frequency 2462 MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuVv dB dBuV/m | dBuV/m dB V/H
1 | 248350 | 15.42 31.56 46.98 54.00 -7.02 | Average | VERTICAL
2 | 2483.50 27.01 31.56 58.57 74.00 -15.43 Peak VERTICAL
3 1249458 | 15.40 31.58 46.98 54.00 -7.02 | Average | VERTICAL
4 | 249458 | 28.70 31.58 60.28 74.00 -13.72 Peak VERTICAL
1 | 2483.50 16.47 31.56 48.03 54.00 -5.97 | Average | HORIZONTAL
2 | 2483.50 | 27.06 31.56 58.62 74.00 -15.38 Peak | HORIZONTAL
3 | 2495.25 16.32 31.58 47.90 54.00 -6.10 | Average | HORIZONTAL
4 | 2495.25 | 28.53 31.58 60.11 74.00 -13.89 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ™ in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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Radiated Emission: 802.11 g mode

Operation Mode TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412 MHz Test By Lake
Temperature 25 Humidity 60 %
. . Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuv dB dBuV/m | dBuV/m dB V/H
1 | 2347.30 | 15.36 31.33 46.69 54.00 -7.31 | Average | VERTICAL
2 | 2347.30 29.15 31.33 60.48 74.00 -13.52 Peak VERTICAL
3 | 2390.00 | 15.19 31.40 46.59 54.00 -7.41 | Average | VERTICAL
4 | 2390.00 27.29 31.40 58.69 74.00 -15.31 Peak VERTICAL
5 | 2400.00 | 30.27 31.79 59.05 59.25 -0.20 | Average | VERTICAL
6 | 2400.00 43.03 31.79 74.82 79.25 -4.43 Peak VERTICAL
7 | 2405.20 | 67.44 31.81 99.25 F -- Peak VERTICAL
1 | 2352.67 | 15.36 31.33 46.69 54.00 -7.31 | Average | HORIZONTAL
2 | 2352.67 | 29.24 31.33 60.57 74.00 -13.43 Peak | HORIZONTAL
3 | 2390.00 | 15.58 31.40 46.98 54.00 -7.02 | Average | HORIZONTAL
4 | 2390.00 | 27.82 31.40 59.22 74.00 -14.78 Peak | HORIZONTAL
5 | 2400.00 | 25.09 31.79 53.98 54.95 -0.97 | Average | HORIZONTAL
6 | 2400.00 | 38.00 31.79 69.79 74.95 -5.16 Peak | HORIZONTAL
7 | 2406.43 63.14 31.81 94.95 F -- Peak HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

2

cy

Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency

International Standards Laboratory
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FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode TX CH High Test Date  2014/10/22
Fundamental Frequency 2462 MHz Test By Lake
Temperature 25 Humidity 60 %
. L Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 248350 | 15.66 31.56 47.22 54.00 -6.78 | Average | VERTICAL
2 | 2483.50 | 28.05 31.56 59.61 74.00 -14.39 Peak VERTICAL
3 | 2483.63 | 15.56 31.56 47.12 54.00 -6.88 | Average | VERTICAL
4 | 2483.63 | 28.97 31.56 60.53 74.00 -13.47 Peak VERTICAL
1 | 248350 | 15.39 31.56 46.95 54.00 -7.05 | Average | HORIZONTAL
2 | 248350 | 27.11 31.56 58.67 74.00 -15.33 Peak | HORIZONTAL
3 | 2486.08 | 15.36 31.56 46.92 54.00 -7.08 | Average | HORIZONTAL
4 | 2486.08 | 29.29 31.56 60.85 74.00 -13.15 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency

International Standards Laboratory
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Radiated Emission: 802.11 n_20M mode

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412 MHz Test By Lake
Temperature 25 Humidity 60 %
. . Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuv dB dBuV/m | dBuV/m dB V/H
1 | 234091 | 15.02 31.31 46.33 54.00 -7.67 | Average | VERTICAL
2 | 2340.91 | 29.22 31.31 60.53 74.00 -13.47 Peak VERTICAL
3 | 2390.00 | 15.00 31.40 46.40 54.00 -7.60 | Average | VERTICAL
4 | 2390.00 27.25 31.40 58.65 74.00 -15.35 Peak VERTICAL
5 | 2400.00 | 20.18 31.79 51.97 58.05 -6.08 | Average | VERTICAL
6 | 2400.00 40.18 31.79 71.97 78.05 -6.08 Peak VERTICAL
7 | 2409.12 | 66.23 31.82 98.05 F -- Peak VERTICAL
1 | 2345.39 | 14.98 31.33 46.31 54.00 -7.69 | Average | HORIZONTAL
2 | 2345.39 | 29.04 31.33 60.37 74.00 -13.63 Peak | HORIZONTAL
3 | 2390.00 | 14.97 31.40 46.37 54.00 -7.63 | Average | HORIZONTAL
4 | 2390.00 27.05 31.40 58.45 74.00 -15.55 Peak HORIZONTAL
5 | 2400.00 | 15.94 31.79 47.73 54.76 -7.03 | Average | HORIZONTAL
6 | 2400.00 35.94 31.79 67.73 74.76 -7.03 Peak HORIZONTAL
7 | 2406.99 62.95 31.81 94.76 F -- Peak HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

2

cy

Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency

International Standards Laboratory
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FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode TX CH High Test Date  2014/10/22
Fundamental Frequency 2462 MHz Test By Lake
Temperature 25 Humidity 60 %
. L Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 248350 | 15.33 31.56 46.89 54.00 -7.11 | Average | VERTICAL
2 | 248350 | 26.84 31.56 58.40 74.00 -15.60 Peak VERTICAL
3 | 248752 | 15.40 31.56 46.96 54.00 -7.04 | Average | VERTICAL
4 | 2487.52 29.02 31.56 60.58 74.00 -13.42 Peak VERTICAL
1 | 2483.50 15.31 31.56 46.87 54.00 -7.13 | Average | HORIZONTAL
2 | 248350 | 26.75 31.56 58.31 74.00 -15.69 Peak | HORIZONTAL
3 | 2484.93 15.32 31.56 46.88 54.00 -7.12 | Average | HORIZONTAL
4 | 2484.93 | 28.43 31.56 59.99 74.00 -14.01 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ™ in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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Radiated Emission: 802.11 n_40M mode

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412 MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 235712 | 15.11 31.35 46.46 54.00 -7.54 | Average | VERTICAL
2 | 2357.12 | 29.00 31.35 60.35 74.00 -13.65 Peak VERTICAL
3 | 2390.00 | 15.02 31.40 46.42 54.00 -7.58 | Average | VERTICAL
4 | 2390.00 | 26.82 31.40 58.22 74.00 -15.78 Peak VERTICAL
5 | 2400.00 | 15.33 31.79 47.12 53.56 -6.88 | Average | VERTICAL
6 | 2400.00 | 30.35 31.79 62.14 73.56 -11.86 Peak VERTICAL
7 1241230 | 61.74 31.82 93.56 F -- Peak VERTICAL
1 | 2388.28 | 15.82 31.39 47.21 54.00 -6.79 | Average | HORIZONTAL
2 | 2388.28 | 29.24 31.39 60.63 74.00 -13.37 Peak | HORIZONTAL
3 | 2390.00 | 15.05 31.40 46.45 54.00 -7.55 | Average | HORIZONTAL
4 | 2390.00 | 27.16 31.40 58.56 74.00 -15.44 Peak | HORIZONTAL
5 | 2400.00 | 15.06 31.79 46.85 48.74 -7.15 | Average | HORIZONTAL
6 | 2400.00 | 28.67 31.79 60.46 68.74 -13.54 Peak | HORIZONTAL
7 | 2406.62 | 56.93 31.81 88.74 F -- Peak | HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

2

cy
Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency

International Standards Laboratory
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FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode TX CH High Test Date  2014/10/22
Fundamental Frequency 2452 MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB dBuV/m | dBuV/m dB V/H
1 | 248350 | 15.41 31.56 46.97 54.00 -7.03 | Average | VERTICAL
2 | 2483.50 27.30 31.56 58.86 74.00 -15.14 Peak VERTICAL
3 | 248450 | 15.59 31.56 47.15 54.00 -6.85 | Average | VERTICAL
4 | 248450 | 28.78 31.56 60.34 74.00 -13.66 Peak VERTICAL
1 | 248350 | 15.38 31.56 46.94 54.00 -7.06 | Average | HORIZONTAL
2 | 248350 | 26.94 31.56 58.50 74.00 -15.50 Peak | HORIZONTAL
3 | 2486.94 15.26 31.56 46.82 54.00 -7.18 | Average | HORIZONTAL
4 | 2486.94 | 29.10 31.56 60.66 74.00 -13.34 Peak | HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ™ in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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9 SPURIOUS RADIATED EMISSION TEST

9.1 Standard Applicable
According to 815.247(c), all other emissions outside these bands shall not exceed the general ra-
diated emission limits specified in 815.209(a). And according to 815.33(a)(1), for an intentional
radiator operates below 10GHz, the frequency range of measurements: to the tenth harmonic of
the highest fundamental frequency or to 40GHz, whichever is lower.

According to RSS-247 issue 1, 85.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digi-tally
modulated device is operating, the RF power that is produced shall be at least 20 dB be-low that
in the 100 kHz bandwidth within the band that contains the highest level of the de-sired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter demon-
strates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of root-mean-square averaging over a time interval, as
permitted under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenua-
tion below the general field strength limits specified in RSS-Gen is not required.

9.2 Measurement Equipment Used:

9.2.1 Conducted Emission at antenna port:
Refer to section 6.2 for details.

9.2.2 Radiated emission:
Refer to section 7.2 for details.

9.3 Test SET-UP:

9.3.1 Conducted Emission at antenna port:
Refer to section 6.3 for details.

9.3.2 Radiated emission:
Refer to section 7.3 for details.
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9.4 Measurement Procedure:
1. The EUT was placed on a turn table which is 0.8m above ground plane.

2. The turn table shall rotate 360 degrees to determine the position of maximum emission
level.

3. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out
the highest emissions.

4. When measurement procedures for electric field radiated emissions above 1 GHz the EUT
measurement is to be made “while keeping the antenna in the ‘cone of radiation” from that
area and pointed at the area both in azimuth and elevation, with polarization oriented for
maximum response.” is still within the 3dB illumination BW of the measurement antenna.

5. Maximum procedure was performed on the six highest emissions to ensure EUT compli-
ance.

6. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

7. Repeat above procedures until all frequency measured were complete.

9.5 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equa-
tion with a sample calculation is as follows:

FS=RA+AF+CL - AG

Where  FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

9.6 Measurement Result:
Note: Refer to next page spectrum analyzer data chart and tabular data sheets.
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Radiated Spurious Emission Measurement Result (below 1GHz)

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode 802.11b TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuV dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 43.95 | -16.15 | 27.80 4350 | -15.70 | Peak VERTICAL
2 | 29772 | 46.72 | -11.16 | 35.56 46.00 | -10.44 Peak VERTICAL
3 | 35204 | 42.06 | -10.19 | 31.87 46.00 | -14.13 Peak VERTICAL
4 | 41509 | 3794 | -895 | 28.99 46.00 | -17.01 Peak VERTICAL
S | 44225 | 3589 | -839 | 27.50 46.00 | -18.50 Peak VERTICAL
6 | 62267 | 2824 | -538 | 22.86 46.00 | -23.14 Peak VERTICAL
1 | 189.08 | 42.43 | -14.46 | 27.97 4350 | -15.53 Peak | HORIZONTAL
2 | 24340 | 41.98 | -13.12 | 28.86 46.00 | -17.14 Peak | HORIZONTAL
3 | 35204 | 4545 | -10.19 | 35.26 46.00 | -10.74 | Peak | HORIZONTAL
4 | 38793 | 3892 | -949 | 2943 46.00 | -16.57 Peak | HORIZONTAL
S | 514.03 | 3656 | -7.46 | 29.10 46.00 | -16.90 Peak | HORIZONTAL
6 | 57223 | 3860 | -6.38 | 32.22 46.00 | -13.78 Peak | HORIZONTAL
Remark:
1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2
3

International Standards Laboratory

Measuring frequencies from the lowest internal frequency to the 1GHz.

Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode 802.11b TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuV dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 44.06 | -16.15 | 27.91 4350 | -15.59 Peak VERTICAL
2 | 29772 | 46.85 | -11.16 | 35.69 46.00 | -10.31 | Peak VERTICAL
3 | 35204 | 4271 | -10.19 | 3252 46.00 | -13.48 Peak VERTICAL
4 | 41509 | 39.80 | -895 | 30.85 46.00 | -15.15 Peak VERTICAL
S | 44225 | 3555 | -839 | 27.16 46.00 | -18.84 Peak VERTICAL
6 | 62267 | 28.04 | -538 | 22.66 46.00 | -23.34 Peak VERTICAL
1 | 189.08 | 4246 | -14.46 | 28.00 4350 | -1550 | Peak | HORIZONTAL
2 | 24340 | 4202 | -13.12 | 28.90 46.00 | -17.10 Peak | HORIZONTAL
3 | 352.04 | 4542 | -10.19 | 35.23 46.00 | -10.77 Peak | HORIZONTAL
4 | 38793 | 39.79 | -9.49 | 30.30 46.00 | -15.70 Peak | HORIZONTAL
S | 514.03 | 37.79 | -7.46 | 30.33 46.00 | -15.67 Peak | HORIZONTAL
6 | 57223 | 3875 | -6.38 | 32.37 46.00 | -13.63 Peak | HORIZONTAL
Remark:
1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2
3

International Standards Laboratory

Measuring frequencies from the lowest internal frequency to the 1GHz.

Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11b TX CH High Test Date  2014/10/22
Fundamental Frequency 2462MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\r/r?irt Remark Pol
MHz dBuv dB dBuV/m | dBuV/m dB V/H
1 | 106.63 | 46.05 | -16.15 | 29.90 4350 | -13.60 Peak VERTICAL
2 | 189.08 | 36.41 | -14.46 | 21.95 4350 | -21.55 Peak VERTICAL
3 | 24340 | 36.96 | -13.12 | 23.84 46.00 | -22.16 Peak VERTICAL
4 | 29772 | 47.33 | -11.16 | 36.17 46.00 -9.83 Peak VERTICAL
S | 41509 | 3896 | -8.95 | 30.01 46.00 | -15.99 Peak VERTICAL
6 | 62267 | 29.16 | -538 | 23.78 46.00 | -22.22 Peak VERTICAL
1 | 189.08 | 42.04 | -14.46 | 27.58 4350 | -15.92 Peak | HORIZONTAL
2 | 24340 | 4225 | -13.12 | 29.13 46.00 | -16.87 Peak | HORIZONTAL
3 | 352.04 | 44.82 | -10.19 | 34.63 46.00 | -11.37 Peak | HORIZONTAL
4 | 41509 | 36.83 | -8.95 | 27.88 46.00 | -18.12 | Peak | HORIZONTAL
S | 57223 | 3868 | -6.38 | 3230 46.00 | -13.70 | Peak | HORIZONTAL
6 | 62267 | 3195 | -538 | 26.57 46.00 | -19.43 | Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (below 1GHz)

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode 802.11g TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412MHz Test By Lake
Temperature 25 Humidity 60 %
No Freq Reading | Factor Level Limit I?i\r/r?irt Remark Pol
MHz dBuv dB dBuV/m | dBuV/m dB V/H
1 | 106.63 | 41.89 | -16.15 | 25.74 4350 | -17.76 Peak VERTICAL
2 | 189.08 | 36.32 | -14.46 | 21.86 4350 | -21.64 Peak VERTICAL
3 | 243.40 | 37.03 | -13.12 | 23.91 46.00 | -22.09 Peak VERTICAL
4 | 29772 | 4731 | -11.16 | 36.15 46.00 -9.85 Peak VERTICAL
S | 352.04 | 4281 | -10.19 | 32.62 46.00 | -13.38 Peak VERTICAL
6 | 622.67 | 29.42 -5.38 | 24.04 46.00 | -21.96 Peak VERTICAL
1 | 189.08 | 4227 | -14.46 | 27.81 4350 | -15.69 Peak | HORIZONTAL
2 | 24340 | 4214 | -13.12 | 29.02 46.00 | -16.98 Peak | HORIZONTAL
3 | 352.04 | 4521 | -10.19 | 35.02 46.00 | -10.98 | Peak | HORIZONTAL
4 | 387.93 | 39.77 | -9.49 | 30.28 46.00 | -15.72 Peak | HORIZONTAL
5 | 514.03 | 3647 | -7.46 | 29.01 46.00 | -16.99 | Peak | HORIZONTAL
6 | 57223 | 38.01 | -6.38 | 31.63 46.00 | -14.37 Peak | HORIZONTAL
Remark:

International Standards Laboratory

No further spurious emissions detected from the lowest internal frequency and 30MHz.
Measuring frequencies from the lowest internal frequency to the 1GHz.

Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

Measurement result within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11g TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 4245 | -16.15 | 26.30 4350 | -17.20 Peak VERTICAL
2 | 24340 | 36.68 | -13.12 | 23.56 46.00 | -22.44 | Peak VERTICAL
3 | 297.72 | 47.67 | -11.16 | 36.51 46.00 -9.49 Peak VERTICAL
4 | 35204 | 4214 | -10.19 | 31.95 46.00 | -14.05 Peak VERTICAL
S | 41509 | 3794 | -895 | 28.99 46.00 | -17.01 Peak VERTICAL
6 | 621.70 | 2950 | -539 | 24.11 46.00 | -21.89 Peak VERTICAL
1 | 189.08 | 4271 | -14.46 | 28.25 4350 | -15.25 Peak | HORIZONTAL
2 | 24340 | 4236 | -13.12 | 29.24 46.00 | -16.76 Peak | HORIZONTAL
3 | 297.72 | 39.13 | -11.16 | 27.97 46.00 | -18.03 | Peak | HORIZONTAL
4 | 35204 | 4493 | -10.19 | 34.74 46.00 | -11.26 Peak | HORIZONTAL
5 | 514.03 | 36.77 746 | 29.31 46.00 | -16.69 Peak | HORIZONTAL
6 | 57223 | 3841 -6.38 | 32.03 46.00 | -13.97 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11g TX CH High Test Date  2014/10/22
Fundamental Frequency 2462MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 4021 | -16.15 | 24.06 4350 | -19.44 Peak VERTICAL
2 | 24340 | 36.38 | -13.12 | 23.26 46.00 | -22.74 | Peak VERTICAL
3 | 297.72 | 4747 | -11.16 | 36.31 46.00 -9.69 Peak VERTICAL
4 | 35204 | 4156 | -10.19 | 31.37 46.00 | -14.63 Peak VERTICAL
S | 41509 | 3720 | -8.95 | 28.25 46.00 | -17.75 Peak VERTICAL
6 | 62267 | 28.14 | -538 | 22.76 46.00 | -23.24 Peak VERTICAL
1 | 189.08 | 42.33 | -14.46 | 27.87 4350 | -15.63 Peak | HORIZONTAL
2 | 24340 | 4194 | -13.12 | 28.82 46.00 | -17.18 Peak | HORIZONTAL
3 | 352.04 | 44.74 | -10.19 | 34.55 46.00 | -11.45 Peak | HORIZONTAL
4 | 51403 | 37.19 746 | 29.73 46.00 | -16.27 Peak | HORIZONTAL
S | 57223 | 3820 | -6.38 | 31.82 46.00 | -14.18 Peak | HORIZONTAL
6 | 62267 | 3170 | -538 | 26.32 46.00 | -19.68 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11 n_20M TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 43.90 | -16.15 | 27.75 4350 | -15.75 | Peak VERTICAL
2 | 189.08 | 41.36 | -14.46 | 26.90 4350 | -16.60 | Peak VERTICAL
3 | 243.40 | 39.79 | -13.12 | 26.67 46.00 | -19.33 Peak VERTICAL
4 | 29772 | 4760 | -11.16 | 36.44 46.00 -9.56 Peak VERTICAL
S | 41509 | 39.04 | -8.95 | 30.09 46.00 | -15.91 Peak VERTICAL
6 | 622,67 | 29.47 -5.38 | 24.09 46.00 | -21.91 Peak VERTICAL
1 | 189.08 | 4264 | -14.46 | 28.18 4350 | -15.32 Peak | HORIZONTAL
2 | 24340 | 4217 | -13.12 | 29.05 46.00 | -16.95 | Peak | HORIZONTAL
3 | 297.72 | 39.20 | -11.16 | 28.04 46.00 | -17.96 Peak | HORIZONTAL
4 | 35204 | 4506 | -10.19 | 34.87 46.00 | -11.13 Peak | HORIZONTAL
S | 514.03 | 3770 | -7.46 | 30.24 46.00 | -15.76 Peak | HORIZONTAL
6 | 57223 | 37.87 -6.38 | 31.49 46.00 | -14.51 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.

International Standards Laboratory Report Number: ISL-15LR159FCW



-56 of 83-

FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11 n_20M TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 40.98 | -16.15 | 24.83 4350 | -18.67 Peak VERTICAL
2 | 189.08 | 36.51 | -14.46 | 22.05 4350 | -21.45 | Peak VERTICAL
3 | 297.72 | 4732 | -11.16 | 36.16 46.00 -9.84 Peak VERTICAL
4 | 35204 | 4223 | -10.19 | 32.04 46.00 | -13.96 Peak VERTICAL
S | 44225 | 3547 -8.39 | 27.08 46.00 | -18.92 Peak VERTICAL
6 | 622,67 | 29.12 -5.38 | 23.74 46.00 | -22.26 Peak VERTICAL
1 | 13573 | 34.07 | -12.96 | 21.11 4350 | -22.39 Peak | HORIZONTAL
2 | 189.08 | 42.44 | -14.46 | 27.98 4350 | -15.52 Peak | HORIZONTAL
3 | 24340 | 4238 | -13.12 | 29.26 46.00 | -16.74 Peak | HORIZONTAL
4 | 35204 | 4511 | -10.19 | 34.92 46.00 | -11.08 Peak | HORIZONTAL
S | 57223 | 3816 | -6.38 | 31.78 46.00 | -14.22 Peak | HORIZONTAL
6 | 621.70 | 3276 | -539 | 27.37 46.00 | -18.63 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11 n_20M TX CH High Test Date  2014/10/22
Fundamental Frequency 2462MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 46.28 | -16.15 | 30.13 4350 | -13.37 Peak VERTICAL
2 | 24340 | 37.13 | -13.12 | 24.01 46.00 | -21.99 Peak VERTICAL
3 | 297.72 | 47.14 | -11.16 | 35.98 46.00 | -10.02 | Peak VERTICAL
4 | 35204 | 4209 | -10.19 | 31.90 46.00 | -14.10 Peak VERTICAL
S | 415.09 | 39.09 -8.95 | 30.14 46.00 | -15.86 Peak VERTICAL
6 | 621.70 | 2866 | -539 | 23.27 46.00 | -22.73 Peak VERTICAL
1 | 189.08 | 4270 | -14.46 | 28.24 4350 | -15.26 Peak | HORIZONTAL
2 | 24340 | 4235 | -13.12 | 29.23 46.00 | -16.77 Peak | HORIZONTAL
3 | 35204 | 4550 | -10.19 | 35.31 46.00 | -10.69 Peak | HORIZONTAL
4 | 38793 | 39.15 | -9.49 | 29.66 46.00 | -16.34 Peak | HORIZONTAL
S | 57223 | 3821 -6.38 | 31.83 46.00 | -14.17 Peak | HORIZONTAL
6 | 62267 | 3198 | -538 | 26.60 46.00 | -19.40 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11 n_40M TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 44.04 | -16.15 | 27.89 4350 | -15.61 Peak VERTICAL
2 | 189.08 | 3575 | -14.46 | 21.29 4350 | -22.21 | Peak VERTICAL
3 | 297.72 | 47.02 | -11.16 | 35.86 46.00 | -10.14 Peak VERTICAL
4 | 35204 | 4185 | -10.19 | 31.66 46.00 | -14.34 Peak VERTICAL
S | 41509 | 3826 | -8.95 | 29.31 46.00 | -16.69 Peak VERTICAL
6 | 621.70 | 29.02 | -539 | 23.63 46.00 | -22.37 Peak VERTICAL
1 | 189.08 | 4242 | -14.46 | 27.96 4350 | -15.54 Peak | HORIZONTAL
2 | 24340 | 4200 | -13.12 | 28.88 46.00 | -17.12 Peak | HORIZONTAL
3 | 33361 | 4052 | -10.51 | 30.01 46.00 | -15.99 Peak | HORIZONTAL
4 | 35204 | 4399 | -10.19 | 33.80 46.00 | -12.20 Peak | HORIZONTAL
S | 51403 | 3655 | -7.46 | 29.09 46.00 | -16.91 Peak | HORIZONTAL
6 | 57223 | 37.44 | -6.38 | 31.06 46.00 | -14.94 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11 n_40M TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 4553 | -16.15 | 29.38 4350 | -14.12 Peak VERTICAL
2 | 24340 | 37.01 | -13.12 | 23.89 46.00 | -22.11 Peak VERTICAL
3 | 297.72 | 4713 | -11.16 | 35.97 46.00 | -10.03 | Peak VERTICAL
4 | 35204 | 4213 | -10.19 | 31.94 46.00 | -14.06 Peak VERTICAL
S | 41509 | 38.82 -8.95 | 29.87 46.00 | -16.13 Peak VERTICAL
6 | 622,67 | 29.37 -5.38 | 23.99 46.00 | -22.01 Peak VERTICAL
1 | 189.08 | 4252 | -14.46 | 28.06 4350 | -15.44 Peak | HORIZONTAL
2 | 24340 | 4232 | -13.12 | 29.20 46.00 | -16.80 | Peak | HORIZONTAL
3 | 352.04 | 4490 | -10.19 | 34.71 46.00 | -11.29 Peak | HORIZONTAL
4 | 51403 | 3650 | -7.46 | 29.04 46.00 | -16.96 Peak | HORIZONTAL
5 | 57223 | 3781 -6.38 | 31.43 46.00 | -14.57 Peak | HORIZONTAL
6 | 62267 | 3287 -5.38 | 27.49 46.00 | -18.51 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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FCC ID: P4Q-N513
IC: 2420C-N513

Radiated Spurious Emission Measurement Result (below 1GHz)

Operation Mode 802.11 n_40M TX CH High Test Date  2014/10/22
Fundamental Frequency 2462MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
No Freq Reading | Factor Level Limit I?i\rllsirt Remark Pol
MHz dBuv dB | dBuV/m | dBuV/m dB V/H
1 | 106.63 | 39.40 | -16.15 | 23.25 4350 | -20.25 | Peak VERTICAL
2 | 189.08 | 35.86 | -14.46 | 21.40 4350 | -22.10 | Peak VERTICAL
3 | 243.40 | 36.83 | -13.12 | 23.71 46.00 | -22.29 Peak VERTICAL
4 | 29772 | 4775 | -11.16 | 36.59 46.00 -9.41 Peak VERTICAL
S | 352,04 | 41.80 | -10.19 | 31.61 46.00 | -14.39 Peak VERTICAL
6 | 41509 | 37.09 -8.95 | 28.14 46.00 | -17.86 Peak VERTICAL
1| 17162 | 3691 | -12.73 | 24.18 4350 | -19.32 Peak | HORIZONTAL
2 | 189.08 | 4213 | -14.46 | 27.67 4350 | -15.83 Peak | HORIZONTAL
3 | 24340 | 4216 | -13.12 | 29.04 46.00 | -16.96 | Peak | HORIZONTAL
4 | 35204 | 4444 | -10.19 | 34.25 46.00 | -11.75 Peak | HORIZONTAL
S | 57223 | 3785 | -6.38 | 31.47 46.00 | -14.53 Peak | HORIZONTAL
6 | 622,67 | 31.99 -5.38 | 26.61 46.00 | -19.39 Peak | HORIZONTAL
Remark:

1 No further spurious emissions detected from the lowest internal frequency and 30MHz.

2 Measuring frequencies from the lowest internal frequency to the 1GHz.

3 Radiated emissions measured in frequency range from 9MHz to 1000MHz were made
with an instrument detector setting 9-90KHz/110-490KHz using PK/AV and other Fre-
quency Band using PK/QP

4 Measurement result within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is too small to be measured.

5 The IF bandwidth of SPA between 9kHz to 30MHz was 10kHz, VBW= 30kHz; between
30MHz to 1GHz was 100KHz, VBW=300KHz.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11b TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412MHz Test By Lake
Temperature 25 Pol Ver.
Humidity 60 %
] - Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m | dBuV/m dB V/H
1 | 3625.00 | 49.51 -6.59 42.92 74.00 -31.08 Peak VERTICAL
2 | 4824.00 43.99 -1.83 42.16 74.00 -31.84 Peak VERTICAL
3 | 7236.00 VERTICAL
4 | 9648.00 --- VERTICAL
5 |12060.00 VERTICAL
1 | 4824.00 | 43.81 -1.83 41.98 74.00 -32.02 Peak | HORIZONTAL
2 | 6495.00 | 45.05 3.50 48.55 74.00 -25.45 Peak | HORIZONTAL
3 | 7236.00 HORIZONTAL
4 | 9648.00 --- HORIZONTAL
5 |12060.00 HORIZONTAL
Remark:

1

2

International Standards Laboratory

Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11b TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] . Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m | dBuVv/m dB V/H
1 | 4874.00 44.50 -1.63 42.87 74.00 -31.13 Peak VERTICAL
2 | 7020.00 45.05 4.90 49.95 74.00 -24.05 Peak VERTICAL
2 | 7311.00 VERTICAL
3 | 9748.00 VERTICAL
4 |12185.00 VERTICAL
1 | 4874.00 44.45 -1.63 42.82 74.00 -31.18 Peak | HORIZONTAL
2 | 7041.00 43.83 4.92 48.75 74.00 -25.25 Peak | HORIZONTAL
3 | 7311.00 HORIZONTAL
4 | 9748.00 HORIZONTAL
5 |12185.00 HORIZONTAL
Remark:

1

2

International Standards Laboratory

Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11b TX CH High Test Date  2014/10/22
Fundamental Frequency 2462MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] L Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m | dBuVv/m dB V/H
1 | 4924.00 44.88 -1.44 43.44 74.00 -30.56 Peak VERTICAL
2 | 7097.00 43.90 4.99 48.89 74.00 -25.11 Peak VERTICAL
3 | 7386.00 VERTICAL
4 | 9848.00 VERTICAL
5 |12310.00 VERTICAL
1 | 4924.00 44,74 -1.44 43.30 74.00 -30.70 Peak | HORIZONTAL
2 | 6999.00 44.68 4.88 49.56 74.00 -24.44 Peak | HORIZONTAL
3 | 7386.00 HORIZONTAL
4 | 9848.00 HORIZONTAL
5 |12310.00 HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ™ in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11g TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] - Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 4824.00 | 44.47 -1.83 42.64 74.00 -31.36 Peak VERTICAL
2 | 7041.00 | 44.83 4.92 49.75 74.00 -24.25 Peak VERTICAL
3 | 7236.00 VERTICAL
4 | 9648.00 VERTICAL
5 |12060.00 VERTICAL
1 | 4824.00 | 45.07 -1.83 43.24 74.00 -30.76 Peak | HORIZONTAL
2 | 6999.00 | 44.00 4.88 48.88 74.00 -25.12 Peak | HORIZONTAL
3 | 7236.00 HORIZONTAL
4 | 9648.00 HORIZONTAL
5 |12060.00 HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

2

cy
Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode 802.11g TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] . Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 4262.00 | 47.04 -3.96 43.08 74.00 -30.92 Peak VERTICAL
2 | 4874.00 | 43.67 -1.63 42.04 74.00 -31.96 Peak VERTICAL
3 | 7311.00 VERTICAL
4 | 9748.00 VERTICAL
5 |12185.00 VERTICAL
1 | 4874.00 | 44.38 -1.63 42.75 74.00 -31.25 Peak | HORIZONTAL
2 | 7006.00 | 44.84 4.89 49.73 74.00 -24.27 Peak | HORIZONTAL
3 | 7311.00 HORIZONTAL
4 | 9748.00 HORIZONTAL
5 |12185.00 HORIZONTAL
Remark:

1

2

International Standards Laboratory

Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

cy
Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11g TX CH High Test Date  2014/10/22
Fundamental Frequency 2462MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] L Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m | dBuVv/m dB V/H
1 | 4924.00 43.93 -1.44 42.49 74.00 -31.51 Peak VERTICAL
2 | 7307.00 43.40 5.23 48.63 74.00 -25.37 Peak VERTICAL
3 | 7386.00 VERTICAL
4 | 9848.00 VERTICAL
5 |12310.00 VERTICAL
1 | 4924.00 44.55 -1.44 43.11 74.00 -30.89 Peak | HORIZONTAL
2 | 6992.00 44.84 4.86 49.70 74.00 -24.30 Peak | HORIZONTAL
3 | 7386.00 HORIZONTAL
4 | 9848.00 HORIZONTAL
5 |12310.00 HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ™ in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.

International Standards Laboratory Report Number: ISL-15LR159FCW




-67 of 83- FCC ID: P4Q-N513

IC: 2420C-N513

LR B
g e

Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11n_20M TX CH Low Test Date  2014/10/22
Fundamental Frequency 2412MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] - Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 4824.00 | 43.56 -1.83 41.73 74.00 -32.27 Peak VERTICAL
2 | 6796.00 | 44.95 4.32 49.27 74.00 -24.73 Peak VERTICAL
3 | 7236.00 VERTICAL
4 | 9648.00 VERTICAL
5 |12060.00 VERTICAL
1 | 3625.00 | 49.73 -6.59 43.14 74.00 -30.86 Peak | HORIZONTAL
2 | 4824.00 | 44.38 -1.83 42.55 74.00 -31.45 Peak | HORIZONTAL
3 | 7236.00 HORIZONTAL
4 | 9648.00 HORIZONTAL
5 |12060.00 HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

2

International Standards Laboratory

cy
Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode 802.11n_20M TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] . Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m | dBuVv/m dB V/H
1 | 4143.00 48.25 -4.41 43.84 74.00 -30.16 Peak VERTICAL
2 | 4874.00 44.03 -1.63 42.40 74.00 -31.60 Peak VERTICAL
3 | 7311.00 VERTICAL
4 | 9748.00 VERTICAL
5 |12185.00 VERTICAL
1 | 4874.00 44.26 -1.63 42.63 74.00 -31.37 Peak | HORIZONTAL
2 | 6348.00 45.54 2.91 48.45 74.00 -25.55 Peak | HORIZONTAL
3 | 7311.00 HORIZONTAL
4 | 9748.00 HORIZONTAL
5 |12185.00 HORIZONTAL
Remark:

1

2

International Standards Laboratory

Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11n_20M TX CH High Test Date  2014/10/22
Fundamental Frequency 2462MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] L Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m | dBuVv/m dB V/H
1 | 4924.00 44.37 -1.44 42.93 74.00 -31.07 Peak VERTICAL
2 | 7034.00 44.75 4.92 49.67 74.00 -24.33 Peak VERTICAL
3 | 7386.00 VERTICAL
4 | 9848.00 VERTICAL
5 |12310.00 VERTICAL
1 | 4924.00 43.50 -1.44 42.06 74.00 -31.94 Peak | HORIZONTAL
2 | 7055.00 43.66 4,94 48.60 74.00 -25.40 Peak | HORIZONTAL
3 | 7386.00 HORIZONTAL
4 | 9848.00 HORIZONTAL
5 |12310.00 HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ™ in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11n_40M TX CH Low Test Date  2014/10/22
Fundamental Frequency 2422MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] - Over
No Freq Reading | Factor | Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 4844.00 | 43.38 -1.76 41.62 74.00 -32.38 Peak VERTICAL
2 | 7013.00 | 44.35 4.89 49.24 74.00 -24.76 Peak VERTICAL
3 | 7266.00 VERTICAL
4 | 9688.00 VERTICAL
5 |12110.00 VERTICAL
1 | 4844.00 | 43.74 -1.76 41.98 74.00 -32.02 Peak | HORIZONTAL
2 | 7013.00 | 44.40 4.89 49.29 74.00 -24.71 Peak | HORIZONTAL
3 | 7266.00 | 47.48 1.33 48.81 74.00 -25.19 Peak | HORIZONTAL
4 | 9688.00 HORIZONTAL
5 |12110.00 HORIZONTAL
Remark:

1

2

International Standards Laboratory

Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

FCC ID: P4Q-N513
IC: 2420C-N513

Operation Mode 802.11n_40M TX CH Mid Test Date  2014/10/22
Fundamental Frequency 2437MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
] . Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 | 4874.00 | 43.85 -1.63 42.22 74.00 -31.78 Peak VERTICAL
2 | 7027.00 | 44.08 4.91 48.99 74.00 -25.01 Peak VERTICAL
3 | 7311.00 VERTICAL
4 | 9748.00 VERTICAL
5 |12185.00 VERTICAL
1 | 4874.00 | 43.50 -1.63 41.87 74.00 -32.13 Peak | HORIZONTAL
2 | 6992.00 | 44.22 4.86 49.08 74.00 -24.92 Peak | HORIZONTAL
3 | 7311.00 HORIZONTAL
4 | 9748.00 HORIZONTAL
5 |12185.00 HORIZONTAL
Remark:
1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-

2
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cy
Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Operation Mode 802.11n_40M TX CH High Test Date  2014/10/22
Fundamental Frequency 2452MHz Test By Lake
Temperature 25 Pol Ver./Hor
Humidity 60 %
. - Over
No Freq Reading | Factor Level Limit Limit Remark Pol
MHz dBuVv dB dBuV/m | dBuVv/m dB V/H
1 | 4904.00 44.23 -1.51 42.72 74.00 -31.28 Peak VERTICAL
2 | 7013.00 43.82 4.89 48.71 74.00 -25.29 Peak VERTICAL
3 | 7356.00 VERTICAL
4 | 9808.00 VERTICAL
5 |12260.00 VERTICAL
1 | 4904.00 44.80 -1.51 43.29 74.00 -30.71 Peak | HORIZONTAL
2 | 7090.00 43.59 4,98 48.57 74.00 -25.43 Peak | HORIZONTAL
3 | 7356.00 HORIZONTAL
4 | 9808.00 HORIZONTAL
5 |12260.00 HORIZONTAL
Remark:

1 Measuring frequencies from the lowest internal frequency to the 10th of fundamental frequen-
cy

o Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

3 Measurement of data within this frequency range shown “ - ™ in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

4 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

5 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz,
Sweep time= 200 ms.
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10 Peak Power Spectral Density

10.1 Standard Applicable:

10.2

10.3

10.4

According to 815.247(e) 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. This power spectral density shall be deter-
mined in accordance with the provisions of paragraph (b) of this section. The same method of de-
termining the conducted output power shall be used to determine the power spectral density.

According to RSS-247 issue 1, §5.2

(2)The transmitter power spectral density conducted from the transmitter to the antenna shall not
be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
This power spectral density shall be determined in accordance with the provisions of Section
5.4(4), (i.e. the power spectral density shall be determined using the same method as is used to
determine the conducted output power).

Measurement Equipment Used:
Refer to section 6.2 for details.

Test Set-up:
Refer to section 6.3 for details.

Measurement Procedure:
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW =100KHz, VBW = 300KHz, Span =5 to 30% greater than
emission BW, Sweep=Auto

4. Record the max. reading.
5. Repeat above procedures until all frequency measured were complete.
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10.5 Measurement Result:

802.11b Mode
Power Density Maximum Limit
CH Level dBm/3KHz (dBm)
Low -17.04 8
Mid -15.77 8
High -16.88 8

802.11g Mode

Power Density Maximum Limit
CH Level dBm/3KHz (dBm)
Low -17.44 8
Mid -16.98 8
High -14.53 8

802.11N HT20

Power Density Maximum Limit
CH Level dBm/3KHz (dBm)
Low -17.41 8
Mid -17.01 8
High -16.79 8

FCC ID: P4Q-N513
IC: 2420C-N513

802.11N HT40
Power Density Maximum Limit
CH Level dBm/3KHz (dBm)
Low -17.05 8
Mid -16.9 8
High -16.52 8
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802.11b
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-Mid)
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Power Spectral Density Test Plot (CH-High)
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802.11g
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11n_20M
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11n_40M
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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11 ANTENNA REQUIREMENT

111

11.2

Standard Applicable:

According to §15.203, 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. This requirement does not apply to carrier current devices or to devices operated
under the provisions of Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this require-
ment does not apply to intentional radiators that must be professionally installed, such as perime-
ter protection systems and some field disturbance sensors, or to other intentional radiators which,
in accordance with Section 15.31(d), must be measured at the installation site. However, the in-
staller shall be responsible for ensuring that the proper antenna is employed so that the limits in
this Part are not exceeded.

According to RSS-GEN 7.1.2, a transmitter can only be sold or operated with antennas with

which it was certified. A transmitter may be certified with multiple antenna types. An antenna
type comprises antennas having similar in-band and out-of-band radiation patterns. Testing shall
be performed using the highest-gain antenna of each combination of transmitter and antenna type
for which certification is being sought, with the transmitter output power set at the maximum level.
Any antenna of the same type and having equal or lesser gain as an antenna that had been suc-
cessfully tested for certification with the transmitter, will also be considered certified with the
transmitter, and may be used and marketed with the transmitter. The manufacturer shall include
with the application for certification a list of acceptable antenna types to be used with the trans-
mitter.

When a measurement at the antenna connector is used to determine RF output power, the effec-
tive gain of the device's antenna shall be stated, based on measurement or on data from the anten-
na manufacturer. Any antenna gain in excess of 6 dBi (6 dB above isotropic gain) shall be added
to the measured RF output power before using the power limits specified in RSS-210 or RSS-310
for devices of RF output powers of 10 milliwatts or less. For devices of output powers greater
than 10 milliwatts, except devices subject to RSS-210 Annex 8 (Frequency Hopping and Digital
Modulation Systems Operating in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
Bands) or RSS-210 Annex 9 (Local Area Network Devices), the total antenna gain shall be ad

ded to the measured RF output power before using the specified power limits. For devices subject
to RSS-210 Annex 8 or Annex 9, the antenna gain shall not be added.

Antenna Connected Construction:

The directional gins of antenna used for transmitting is -0.93 dBi, and the antenna connector is
designed with fixed type RF connector and no consideration of replacement. Please see EUT
photo and antenna spec. for details.
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