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SUMMARY

The equipment complies with the requirements agogrb the following standard(s)
or specification:

47CFR Part 15 (2014): Radio Frequency Devices

ANSI C63.10 (2013): American National Standard of Procedures for Coamgie
Testing of Unlicensed Wireless Devices
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Description of Test Facility
Name: Intertek Testing Service Limited Shanghai
Address: Building No0.86, 1198 Qinzhou Road(Nor8hanghai 200233, P.R.
China

FCC Registration Number: 236597
IC Assigned Code: 2402B-1

Name of contact: Jonny Jing
Tel: 86 21 61278271
Fax: 86 21 54262353
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1 GENERAL INFORMATION

1.1 Description of Client

Applicant

Name of contact :
Tel
Fax
Email

Manufacturer :

Haier Telecom (Qingdao) Co., Ltd.
Nol. Haier Road , Hi-tech Zone, Qingdao, 26610In&h

James Shi
+86-532-88936513
+86-532-88939585

shi_jian@haier.com
Haier Telecom (Qingdao) Co., Ltd.

Nol. Haier Road , Hi-tech Zone, Qingdao, 26610In&h

1.2 Identification of the EUT

Product Name :
Type/model :
Hardware version :
Software version :
IMEI
FCCID
Sample received dat :

Date of test :

FCC ID: SG71507L51

Mobile Phone

L51

MP

HL-L51-H01-S01
867747020003024
SG71507L51

June 20, 2015

June 20, 2015 ~ Aug 10, 2015

TTRF15.247_V1
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1.3 Technical Specification

Tx: 824.20 - 848.80
[] GSM/GPRS/EDGE 850 Intervals 0.2
Rx: 869.20 - 893.80
Tx: 1850.20 - 1909.80
] GSM/GPRS/EDGE 1900 Intervals 0.2
Rx: 1930.20 - 1989.80
WCDMA/HSDPA/HSUPA/ Tx: 826.40 - 846.60MHz
: Intervals 0.2 ' ' '
[ HSPA+ (Dgg"(’)”"”k Only) Rx: 871.40 - 891.60MHz
WCDMA/HSDPA/HSUPA/ Tx: 1852.40 - 1907.60MHz
: Intervals 0.2 ' ' '
L] HsPas ([ig‘(’)"g"”k Only) Rx: 1932.40 - 1987.60MHz
] LTE 2 Bandwidth Tx: 1850.7 MHz - 1909.3
1.4/3/5/10/15/20|  Rx:1930.7 MHz - 1989.3
3 T4 Bandwidth Tx: 1710.7 MHz - 1754.3
1.4/3/5/10/15/20) Rx:2110.7 MHz - 2154.3
3 e 7 Bandwidth Tx: 2502.5 MHz -2567.5
5/10/15/20 Rx:2622.5MHz - 2687.5
3 e 17 Bandwidth Tx: 706.5 MHz - 713.5
5/10 Rx:736.5 MHz - 743.5
X WLAN 802.11b / g /n20 / /
[] Bluetooth V4.0 LE / EDR / /

Antenna : Internal, un-detachable
main, 1.82dBi max;
Diversity, 1.62dBi max;
Wi-Fi & Bluetooth, 1.85dBi max;
aGPS, 1.51dBi max;

Rating : Normal voltage, 4.2V,
Extreme low voltage, 3.7V;
Extreme high voltage, 5V;
AC/DC adapter, 100-240V, 50/60Hz input, 5V DC
output

FCC ID: SG71507L51
TTRF15.247_V1
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2 TEST SPECIFICATIONS
2.1 Standardsor specification

47CFR Part 15 (2014)
ANSI C63.10 (2013)
KDB 558074 (VO3R03)

2.2 Mode of operation during the test

While testing transmitting mode of EUT, the intdrmepdulation and continuously
transmission was applied.

2.3 Test softwarelist

Conducted ESxS-K1 R&S V2.1.0
emission

Radiated ES-K1 R&S V171
emission

24 Test peripheralslist

1 PC HP ProBook 6450h /

Xingjin S24G0zZ-
480A050-04

Huntkey
HKA08054015-6A

2 POE Adapter Non-Shielded, 1.8m

3 Adapter Non-Shielded, 1.8m

FCC ID: SG71507L51
TTRF15.247_V1
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25 Instrument list
Equipment Type Manu. Internall Cal. Date Due date
no.
Test Receiver ESCS 30 R&S EC 2107 2014-10-22015-10-20
Test Receiver ESIB 26 R&S EC 3045 2014-10r20015-10-19
Test Receiver ESCI 7 R&S EC4501 2014-1223015-12-24
Semi-anechoig - Albatross EC 3048 | 2015-5-11] 2016-5-10
chamber project
High Pass | WHKX 1.0/15G- | Wainwright | EC4297-1 2015-1-8 2016-1-7
Filter 10SS
High Pass | WHKX 2.8/18G- | Wainwright | EC4297-2 2015-1-8 2016-1-7
Filter 12SS
High Pass | WHKX 7.0/1.8G-| Wainwright | EC4297-3 2015-1-8 2016-1-7
Filter 8SS
Band Reject WRCGV Wainwright | EC4297-4/ 2015-1-8 2016-1-7
Filter 2400/2483-
2390/2493-
35/10SS
RF cable SUCOFLEX 104 HUBER+SUH / 2015-2-13| 2016-2-12
NER
Bilog Antenna CBL 6112D TESEQ EC 4206 2015-4-27 2016-4-26
Horn antenna HF 906 R&S EC 3040 2015-4-272016-4-26
Pre-amplifier Pre-amp 18 R&S EC 3222  2015-4-202016-4-19
Spectrum E7402A Agilent EC2254| 2014-08-162015-08-15
analyzer
Climate SETH-Z-102U ESPEC EC4315 2015-4-9 2016-4-
Chamber
PXA Signal N9030A Agilent EC5338 | 2015-5-1% 2016-4-14
Analyzer

FCC ID: SG71507L51

TTRF15.

247 V1
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26 Test Summary

Thisreport appliesto tested sample only. Thetest results have been compar ed
directly with the limits, and the measurement uncertainty isrecorded. This
report shall not be reproduced in part without written approval of Intertek
Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE RESULT
Minimum 6dB Bandwidth &

Occupied bandwidth 15.247(2)(2) Pass

Maximum peak output power 15.247(b) Pass

Power spectrum density 15.247(e) Pass

Radiated emission 15.205 & 15.209 Pass
Emission outside the frequengy 15.247(d) Pass

band
Power line conducted emission 15.207 Pass
99% Bandwidth / NA

Notes: 1: NA =Not Applicable

FCC ID: SG71507L51
TTRF15.247_V1
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3 Minimum 6dB Bandwidth

Test result: Pass

3.1 Limit

For systems using digital modulation techniques ey operate in the 902 - 928
MHz, 2400 - 2483.5 MHz and 5725 - 5850 MHz bankds,minimum 6 dB bandwidth
shall be at least 500 kHz.

3.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

3.3 Test Procedureand test setup

The minimum 6dB bandwidth per FGT5.247(a)(2) is measured using the Spectrum

Analyzer according to DTS test procedure of “KDB6%8 D01 DTS Meas Guidance
v03r03” for compliance to FCC 47CFR 15.247 requeats(clause 8.2).

FCC ID: SG71507L51
TTRF15.247_V1
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3.4 Test Protocol

Temperature: 26
Relative Humidity: 55 %

Modulation Frequency Minimum 6dB Bandwidth(MHz) Limits
(MHz) Port 0 Port 1 (MHz)

2412 9.04 / >05

802.11b 2437 8.20 / >0.5
2462 8.78 / >05

2412 16.42 / >0.5

802.119 2437 16.62 / >05
2462 16.56 / >05

2412 17.68 / >0.5

802.11n20 2437 17.82 / >05
2462 17.80 / >0.5

FCC ID: SG71507L51
TTRF15.247_V1
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=2 =
Meas Setup

802.11b, 2412MHz
ﬁ Keysight Spectrum Analyzer - Swept SA

X RF | 500 DC | | SENSE:INT| ALIGN AUTO [11:00:22 AM Jul 15, 2
N dB -6.00 dB Avg Type: Log-Pwr

PNO: Wide L, 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Avg/Hold Num

Ref Offset 1.5 dB Mkr1 2.412 00 GHz e

Ref 30.00 dBm 3.645 dBm

Avg Type
Log-Pwr (Video) »
uto Man

Limits»

N dB Points
5.00 dB
Off

||9

PhNoise Opt
Wide-offset >
Man

|

=
=g
(=]

ADC Dither
Medium @
Man

|

[
=
[=]

More
10of2

Center 2.41200 GHz Span 20.00 MHz
Res BW 180 kHz VBW 1.8 MHz Sweep 1.000 ms (1001 pts)

MSG ISTATUS

802.11b, 2437MHz
;_’_.l(eyil'_g—l.'ﬁpadmm Ana\y_z ept SA

=& ]
W I RF DC | SENSE ALIG

oc | ‘ = — i —— Peak Search
Marker 1 2.4 000000 GHz _ Avg Type: Lo o[ SERSEEE
PNO: Wide Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 2.436 88 GHz NextPeak
Ref 30.00 dBm 36 88 GHz

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

Center 2.43700 GHz Span 20.00 MHz
Res BW 180 kHz VBW 1.8 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

FCC ID: SG71507L51
TTRF15.247_V1
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n Key;lght Spectrum Ana\yzer Swept SA

_ SENSEINT]

Avg Type Lol Pwr
Avg|Hold:>100/100

Marker 12. 461740000000 GHz [

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 40 dB

Ref Offset 1.5 dB
Ref 30.00 dBm

Center 2.46200 GHz
Res BW 180 kHz

MSG

VEW 1.8 MHz

STATUS

Sweep 1

.000 ms (1001 pts) ;

Mkr1 2.461 74 GHz

2.432 dBm

Span 20.00 MHz

el & =]

= Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

802.11g, 2412MHz

u Keysight SpECtrum Ana\yzer Swept SA

SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
Avg|Held:>100/100

Marker 2A 1 420000000 MHz
PNO: Wide )
IFGain:Low

Trig: Free Run
Atten: 40 dB

Ref Offset 1.5 dB
Ref 30.00 dBm

[11:16:49 AM Jul 15, 2015

FUNCTION WIDTH

MKR MODE TRC| SCL. FUNCTION

G N [1]f] 2 .416 00 GHz 0. 83I dBm| |
2 mnnrm_mmm

=2 =

Select Marker

[ 5]
v

Normal

=]
o
=
[

Fixed>

(o]

=

Properties»

More

FCC ID: SG71507L51

TTRF15.247_V1
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802.11g, 2437MHz
i Keysight Spectrum Analyzer - Swept SA

X RF | 500 bDC | | SENSE:INT] ALIGN AUTO  [11:19:05 AM Jul 15, 2015
Marker 2 A 16. Avg Type: Log-Pwr
[ Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

= =
Marker

Select Marker’

Ref Offset 1.5 dB
Ref 30.00 dBm

- =
> (=) =
2 o | r
v = 2

Off

MKR, MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE = |

B N [1]f] 2.443 84 GHz -1.088 dBm | ———————

PA A3 [1]fl(A)  16.62 MHz|[(A -0.096 dB

3 Properties»

5 F

6 e |

7

g More
10 10f2
11 | I I R R B I
: - e

802.11g, 2462MHz

=2 =

ﬁ Keysight Spectrum Analyzer - Swept SA
| | 500  DC

124 RF 2 | | SENSE:INT| ALIGN AUTO |11 :21:01 AMJ
Marker 2 A 16. 00000 MHz ) Avg Type: Log-Pwr TRACE
PNO: Wide L, 1rig: FreeRun Avg|Hold:>100/100 T
IFGain:Low Atten: 40 dB Select Marker
»
Ref Offset 1.5 dB =
Ref 30.00 dBm |
Normal
e
Delta
[
Fixedl>
it
Off
MKR| MODE TRC| SCL. 5% Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE |
Gl N [ 17 2.454 40 GHz -1.638 dBm  E———————
2 mﬁgm_rﬁmm A 0787 dB
3 245370 GHz .
[ Properic
5 [ I I =
4 s ——
7 =_
s I ] More
o [ I I
10 | I I 10f2
L L [ | -
, -
MSG ISTATUS

FCC ID: SG71507L51
TTRF15.247_V1
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802.11n20, 2412MHz

u Keysight Spectrum Analyzer - Swept SA | = ” = ‘\_‘
-] Ly [ SENSE:INT] ALIGN AUTO _ [11:22:36 AMJul 15, 2015
PNO: Wide (L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB Select Marker

Ref Offset 1.5 dB
Ref 30.00 dBm

- =
> (=) =
2 o | r
7 = [ v

Ooff

MKR MODE TRC| SCL. FUNCTION FUNCTION WIDTH FUNCTION VALUE = ||

[

2 403'24 GHz ;

I Fropertics>
1 I
1 —

:
MSG ISTATUS

802.11n20, 2437MHz

i Keysight Spectrum Analyzer - Swept SA

0
i 2 5
[ S

X RF |50 DC | | SENSE:INT| ALIGN AUTO |11127:32AMJu|15, 2015 Mark
Marker 2 A 17.820000000 MHz Avg Type: Log-Pwr TRA 4 arser
PNO: Wide (. 1rig: FreeRun Avg|Hold:>100/100
G
IFGain:Low Atten: 40 dB Select Marker’
Ref Offset 15 dB e

Ref 30.00 dBm S|

Normal

T

Delta

e

Fixed!>

R

Off

MKR, MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE A | ——

1 IMAERER 2 445 28 GHz -0 ms dBm I ]

7 A3 [ 1] f [(A] 17.82 MHz[(A -0.028 dB I
__ I .

3 2428 10 GHz 6172 dBm Properties»
5 I B I -

6 I B NN |

7 I I I

g I B 1 More

10 I B I 10f2
1 ___;;__; -

' - e

FCC ID: SG71507L51
TTRF15.247_V1
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802.11n20, 2462MHz

BE Keysight Spectrum Analyzer - Swept SA
Sicllcl = i
(

RE 500 DC
Marker 2 A 17.800000000 MHz

PNO: Wide )
IFGain:Low

Ref Offset 1.5 dB
Ref 30.00 dBm

[ SENSE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

[11:28:43 AM)

Trig: Free Run
Atten: 40 dB

VBEW 1.8 MHz

MKR MODE TRC| SCL.

=

FUNCTION

FUNCTION WIDTH

Y
(l N [1]f] 2454 52 GHz] -1.593 dBm
Pl A3 [ 1] f (A 17.80 MHz|(A -0.007 dB
| F | -

- R il R Properties»

5 [ I I I =

[N I O I |

7 I .

g N =__ s
10 [N I I
11 I il

FCC ID: SG71507L51

TTRF15.247_V1
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4 Maximum Conducted Output power

Testresult: Pass

41 Test limit

[_] For frequency hopping systems operating in thé22483.5 MHz band
employing at least 75 non-overlapping hopping cletsyrand all frequency hopping
systems in the 5725-5850 MHz band: 1 watt

[_] For all other frequency hopping systems in the022883.5 MHz band: 0.125
watts

<] For systems using digital modulation in the 908-88Hz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

If the transmitting antenna of directional gainajex than 6dBi is used, the power
shall be reduced by the amount in dB that the tiaeal gain of the antenna exceeds
6dBi. If there have a beam forming type, the ligtibuld be the minimum of 30dBm
and 30+ (6 —antenna gain-beam forming gain).

4.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

FCC ID: SG71507L51
TTRF15.247_V1
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4.3 Test procedureand test setup

The EUT was tested according to DTS test procediut€DB558074 DO1 DTS
Meas Guidance v03r03” for compliance to FCC 47CBRA47 requirements (clause
9.2.2.4).

a) Measure the duty cycle, x, of the transmittépotisignal as described in 6.0.
b) Set span to at least 1.5 times the OBW.

c) Set RBW = 1-5% of the OBW, not to exceed 1 MHz.

d) Set VBW> 3 x RBW.

e) Number of points in sweep2 span / RBW. (This gives bin-to-bin spacing
RBW!/2, so that narrowband signals are not lost betwfrequency bins.)

f) Sweep time = auto.

g) Detector = RMSi(e., power averaging), if available. Otherwise, usese
detector mode.

h) Do not use sweep triggering. Allow the sweeffree run”.

i) Trace average at least 100 traces in power giuegd.e., RMS) mode; however,

the number of traces to be averaged shall be iseteabove 100 as needed such that
the average accurately represents the true avexagehe on and off periods of the
transmitter.

J) Compute power by integrating the spectrum actibeOBW of the signal using the
instrument’s band power measurement function wéhdolimits set equal to the
OBW band edges. If the instrument does not hawend power function, sum the
spectrum levels (in power units) at intervals edadahe RBW extending across the
entire OBW of the spectrum.

k) Add 10 log (1/x), where x is the duty cycle the measured power in order to
compute the average power during the actual tresssom times (because the
measurement represents an average over both tedarff times of the
transmission). For example, add 10 log (1/0.25)dB6f the duty cycle is 25 %.

FCC ID: SG71507L51
TTRF15.247_V1
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Reading (dBm) | PUY | o | |
Frequency cycle Limit Margin
Test Mode Power
(MHz) Port 0 Port 1 | factor (dBm) (dB)
(dB) (dBm)
2412 10.37 / 0 10.37 30.00 19.63
802.11b 2437 10.06 / 0 10.06 30.00 19.94
2462 8.98 / 0 8.98 30.00 21.02
2412 8.02 / 0.58 8.60 30.00 21.40
802.11g 2437 8.06 / 0.58 8.64 30.00 21.36
2462 7.16 / 0.58 7.74 30.00 22.26
2412 8.00 / 0.61 8.61 30.00 21.39
802.11n20 2437 8.07 / 0.61 8.68 30.00 21.32
2462 7.28 / 0.61 7.89 30.00 22.11
Note:
Reading port x (mW) = 10 " (reading port x (dBm}1@uty cycle factor
(dB)/10);
x=0, 1.

Total Power (mW) = reading port 0 (mW)+reading dofmW)
Total power (dBm) = 10 * log (Total power(mW))

FCC ID: SG71507L51

TTRF15.247_V1
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5 Power spectrum density

Test result: Pass

51 Test limit

For digitally modulated systems, the power specteaisity conducted from the
intentional radiator to the antenna shall not eatgr than 8dBm in any 3 kHz band
during any time interval of continuous transmission

If the transmitting antenna of directional gainajex than 6dBi is used, the power
shall be reduced by the amount in dB that the tioeal gain of the antenna exceeds
6dBi. If there have a beam forming type, the lighibuld be the minimum of
8dBm/MHz and 8+ (6 —antenna gain-beam forming gain)

5.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

FCC ID: SG71507L51
TTRF15.247_V1
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5.3 Test procedure and test setup

The power output per FCC 815.247(e) was testedrdicgpto DTS test procedure of
“KDB558074 D01 DTS Meas Guidance v03r03” (clausebl@or compliance to FCC
47CFR 15.247 requirements.

This procedure is applicable when the EUT cannotcbafigured to transmit
continuously i(e., duty cycle < 98%), and when sweep triggering@igyating cannot
be used to measure only when the EUT is transmittrits maximum power control
level, and when the transmission duty cycle is tams|.e., duty cycle variations are
less than + 2 percent):

a) Measure the duty cycle (x) of the transmittepatisignal as described in 6.0.

b) Set instrument center frequency to DTS chaneeler frequency.

c) Set span to at least 1.5 times the OBW.

d) Set RBW to: 3 kHx RBW < 100 kHz..

e) Set VBW>3 x RBW.

f) Detector = power averaging (RMS) or sample dere@gvhen RMS not available).
g) Ensure that the number of measurement poirtteeisweep> 2 x span/RBW.

h) Sweep time = auto couple.

i) Do not use sweep triggering. Allow sweep to &mein”.

J) Employ trace averaging (RMS) mode over a mininafrd00 traces.

k) Use the peak marker function to determine thgimam amplitude level.

[) Add 10 log (1/x), where x is the duty cycle maasl in step (a, to the measured
PSD to compute the average PSD during the actuadrmission time.

m) If resultant value exceeds the limit, then redR8BW (no less than 3 kHz) and
repeat (note that this may require zooming in @emission of interest and reducing
the span in order to meet the minimum measuren@nt pequirement as the RBW is
reduced).

FCC ID: SG71507L51
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Temperature: 26
Relative Humidity: 55 %
Reading Duty
Test Mode Frequency| (dBm/3kHz) cycle | Total PSD Limit Margin
(MH2z) factor | (dBm/3kHz) | (dBm/3kHz) | (dB)
Port0 | Portl (dB)
2412 -6.20 / 0 -6.20 8.00 14.20
802.11b 2437 -6.90 / 0 -6.90 8.00 14.90
2462 -8.50 / 0 -8.50 8.00 16.50
2412 -11.00 / 0.58 -10.42 8.00 18.42
802.11g 2437 -12.00 / 0.58 -11.42 8.00 19.42
2462 -12.70 / 0.58 -12.12 8.00 20.12
2412 -11.80 / 0.61 -11.19 8.00 19.19
802.11n20 2437 -12.60 / 0.61 -11.99 8.00 19.99
2462 -12.90 / 0.61 -12.29 8.00 20.29
Note 1:

PSD port x (mW) =10 ” (PSD port x (dBm)/10+ duygle factor (dB)/10);

x=0, 1.

Total PSD (mW) = PSD port 0 (mW) + PSD port 1 (mW)
Total PSD (dBm) = 10 * log (Total PSD (mW))

FCC ID: SG71507L51

TTRF15.247_V1



Intertek

Test report no. 150801628SHA-003
Page 23 of 50

802.11b, 2412MHz

| SENSE:INT] [ ALIGN AUTO

Avg Type: RMS
PNO: Wide L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

i Keysight Spectrum Analyzer - Swept SA

Ref Offset 1.5 dB
Ref 20.00 dBm

Clear Write

Trace Average

Max Hold

Min Hold

View Blank ~
Trace On

#VBW 300 kHz*

802.11b, 2437MHz

FCC ID: SG71507L51
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ﬁ Keysight Spectrum Analyzer - Swept SA

(7] R 50 D

Marker 1 2.436220000000 GHz [

SENSE:INT] [
Avg Type:
Avg|Hold:>100/100

PNO: Wide L, Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

#VBW 300 kHz*

Sweep 1.467 ms (1001 pts)

[N
Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr-»CF

Mkr—RefLvi

More
10f2

STATUS

802.11b, 2462MHz

Spectrum Analyzer - Swept SA

[ &F DC | ‘
arker 1 2.462690000000 GHz

[ SENSE:INT] [ A

Avg Typef_i?MS ___
Avg|Hold:>100/100

PNO: Wide Ly Trig: Free Run

IFGain:Low Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

Sweep 1.467 ms (1001 pts)

#VBW 300 kHZ*

= =
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

STATUS

FCC ID: SG71507L51
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119, 2412MHz

i Keysight Spectrum Analyzer - Swept SA

PNO: Wide ()
IFGain:Low

7] I AF [ DC | ] —
Marker 1 2.417010000000 GHz

[ SENSE:INT]

Avg T e:
Avg|Hold:>100/100

Trig: Free Run
Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

Center 2.41200 GHz
#Res BW 100 kHz

#VBW 300 kHZ*

Mkr1 2.417 01 GHz
-10.973 dBm

Span 30.00 MHz
Sweep 1.467 ms (1001 pts)

= =
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

MSG

STATUS

802.

i Keysight Spectrum Analyzes pt SA

119, 2437MHz

PNO: Wide ()
IFGain:Low

7] | RF DC [ ] ]
Marker 1 2.442610000000 GHz

[ SENGEING]

Avg TypéthS
Trig: Free Run Avg|Hold:>100/100

Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

#VBW 300 kHZ*

Mkr1 2.442 61 GHz
-12.028 dBm

Span 30.00 MHz
Sweep 1.467 ms (1001 pts)

= =
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

10f2

MSG

STATUS

FCC ID: SG71507L51
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802.11g, 2462MHz

ﬁ Keysight Spectrum Analyzer - Swept SA

[ SENSEINT] [ AIGNAUTO  [12:03:48 PMJul15,2015
Avg Type: RMS

Avg|Hold:>100/100

|2 | RF [s00 DC | ] —

Marker 1 2.455760000000 GHz )
PNO: Wide L, Trig: Free Run
IFGain:Low Atten: 30 dB

cer PR

Mkr1 2.455 76 GHz
-12.705 dBm

Ref Offset 1.5 dB
Ref 20.00 dBm

Span 30.00 MHz
Sweep 1.467 ms (1001 pts)

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz*

[N
Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr-»CF

Mkr—RefLvi

More
10f2

MSG STATUS

802.11n20, 2412MHz

i Keysight Spectrum Analyzes pt SA

[ c [ SENSENT]

Marker 1 2417640000000 GHz [

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 30 dB

Avg Typéf_i?MS
Avg|Hold:>100/100

Mkr1 2.417 64 GHz
-11.848 dBm

I
]
-

Ref Offset 1.5 dB
Ref 20.00 dBm

Span 30.00 MHz
Sweep 1.467 ms (1001 pts)

Center 2.41200 GHz
#Res BW 100 kHz

#VBW 300 kHZ*

= =
Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2

MSG STATUS
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802.11n20, 2437MHz

! Key;lghtSpEdmmAna\yzer Swept SA == || 2P| [
|son  pC | | | SENSE:INT] | ALTGN AUTO |12:04:50 PMIu

Marker 1 2.443870000000 GHz Avg Type: RMS | FesksSearch

PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 2.443 87 GHZ NextPeak
Ref 20.00 dBm 12646 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

Center 2.43700 GHz T Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Swep 1 46? ms (1001 pts)|

MSG STATUS

802.11n20, 2462MHz

FCC ID: SG71507L51
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i Keysight Spectrum Analyzer - Swept SA

[N

I DC |

[ SENSE:INT]

1 ALTGN AUTO  |12:05:00 PMIul 15,2015

PNO: Wide L, Trig: Free Run
IFGain:Low Atten: 30 dB

Peak Search

Avg Type: RMS
Avg|Hold:>100/100

Ref Offset 1.5 dB
Ref 20.00 dBm

L]

-

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz*

I

Mkr1 2.454 50 GHz NextPeak

-12.902 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr-»CF

Mkr—RefLvi

PPE— 1of2
Span 30.00 MHz °

Sweep 1.467 ms (1001 pts)|

MSG

STATUS

FCC ID: SG71507L51
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6 Emission outside the frequency band

Test result: Pass

6.1 Test limit

In any 100 kHz bandwidth outside the frequency hanshich the spread spectrum
intentional radiator is operating, the radio fregeyepower that is produced by the
intentional radiator shall be at least 30 dB betbat in the 100 kHz bandwidth within
the band that contains the highest level of thee@power.

6.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

6.3 Test procedureand test setup

The Emission outside the frequency Band per RC15.247(d) is measured using the
Spectrum Analyzer with the resolutions bandwidthes 00kHz, the video

bandwidth set at 300kHz, and the SPAN>>RBW.

The EUT was tested according to DTS test procediii€DB558074 DO1 DTS

Meas Guidance v03r03” (clause 11.0) for compliaiodeCC 47CFR 15.247
requirements.

If maximum conducted (average) output power wasl ticelemonstrate compliance
as described in 9.2, then the peak power in anykHxObandwidth outside of the
authorized frequency band shall be attenuated aat 30 dB relative to the
maximum in-band peak PSD level in 100 kke.{30 dBc).

FCC ID: SG71507L51
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Reference level measurement
Establish a reference level by using the followimgcedure:

a) Set instrument center frequency to DTS chaneer frequency.
b) Set the span to 1.5 times thé TS bandwidth.

c) Set the RBW = 100 kHz.

d) Set the VBW> 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine th&imam PSD level.

Note that the channel found to contain the maxinfa8D level can be used to
establish the reference level.

Emission level measur ement

a) Set the center frequency and span to encompggehcy range to be measured.
b) Set the RBW =100 kHz.

c) Set the VBW> 3 x RBW.

d) Detector = peak.

e) Ensure that the number of measurement paistgn/RBW

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine th&imam amplitude level.

Ensure that the amplitude of all unwanted emissiontside of the authorized

frequency band (excluding restricted frequency bamde attenuated by at least the
minimum requirements specified in 11.1 a) or 11)1 Report the three highest

emissions relative to the limit.

FCC ID: SG71507L51
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Temperature: 26
Relative Humidity: 55 %
Frequency Results
Test Mode (MHz) Port 0 Port 1
2412 >30dBc /
802.11b 2437 >30dBc /
2462 >30dBc /
2412 >30dBc /
802.11g 2437 >30dBc /
2462 >30dBc /
2412 >30dBc >30dBc
802.11n20 2437 >30dBc >30dBc
2462 >30dBc >30dBc
2422 >30dBc >30dBc
802.11n40 2437 >30dBc >30dBc
2452 >30dBc >30dBc

FCC ID: SG71507L51

TTRF15.247_V1



Intertek
Test report no. 150801628SHA-003
Page 32 of 50

802.11b, 2412MHz
i Keysight Spectrum Analyzer - Swept SA

( RF DC [ SENSE:INT] [ ALIGN AUTO  [12:28:05 PMJ
Avg Type: Log-Pwr
Fast (5 T1rig: FreeRun Avg|Held:>100/100

o[-

Marker 3 1.880971799295 GHz
IEgain:Low ™ Atten: 30dB

Marker Table
MKr3 1.881 0 GHz
Ref 50.00 dBm -42.073 dBm

#VBW 300 kHz Sweep 82.66 ms (40h00 pts

X e FUNCTION FUNCTION 'WIDTH FUNCTION VALUE =~
I
2 I
3 I
4 ] I
5 ] B
6 ] I
7 ] I
8 ] I
9 ] ]
10 ] |
11 I I -
3

FCC ID: SG71507L51
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ﬁ Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| ALIGN AUTO |l2:19:03 PMIu
Avg Type: Log-Pwr

|2 |
. 87605 GHz )
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB Select Marker
>
Ref Offset 15 dB Mkr3 2.397 504 2 GHz 3
Ref 20.00 dBm B AALLEL —
Normal
e
Delta
|
Fixed[>
i
off
MKR| MODE TRC| SCL. 5% Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE |
1 IMEENESE 2.412 997 8 GHz 2222dBm| | I
2 mga 2.400 000 0 GHz 50109dBm| | I
&l N | 2.397 6504 2 GH 46.000dBm| | ] ;
‘ : i — E— Ll 20t
5 ] I -
6 ] N |
7 ] ]
o — — Mo
10 ] ] 10f2
a1 1 [ | B

=
w
(5]
[£]
B
=
@

[N
Peak Search

802.11b, 2437MHz
E l(eysight Spectrum Analyzer -_Sv./vept Sﬁ_\

2] ! \ [ Sens

Marker 1 2.437213455336 GHz .

PNO: Fast L, 1rig: FreeRun

Avg Type':i_og-F'wriw  TRA

Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
B et T Mkr1 2.437 2 GHz
Ref 20.00 dBm 1.960 dBm —
Next Pk Right
P
Next Pk Left
P
Marker Delta
P
Mkr—CF
MKR MODE TRC| SCL x Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
SN 1] f|  24372GHz|  1960dBm| I —
2 4,926 6 GHz 54,885 dBm ]
: ]
a T R
5 I
6 I
7 ]
: ]
10 I R 10f2
<11 | ) Y A -

=
wm
[l
G
5
[l
%]
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802.11b, 2462MHz

i Keysight Spectrum Analyzer - Swept SA ==
1: RFE |50 DC | | SENSE:INT| ALIGN AUTO [02:48:52 PMIul 15, 2015 Mark
Avg Type: Log-Pwr ZIEET

[Marker 2 5.645290332258 GHz )
y Trig: Free Run Avg|Hold:>100/100

PNO: Fast
IFGain:Low Atten: 30 dB

Select Marker’

Ref Offset 1.5 dB
Ref 20.00 dBm

- =
> (=) =
2 o | r
v 8 2

#/BW 300 kHz Ooff

MKR MODE TRC| SCL. X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE = ||

l N [1[f] 24616 GHz] 0211dBm| [ [

A N [1[f]  56453GHz|  b6652dBm| [ | |

| 37784GHz| 54388dBm[ [ [ | i

3IIIHE 3.778 4 GHz -54.388 dBm Properties»

gy - r r r r F

g 1 WS

7| N N A

g [ | =__——_ More
g - ¢ ] 10f2
11 | I I I R N R N - e
4 13

MSG ISTATUS

=2 =

ﬁ Keysight Spectrum Analyzer - Swept SA
| | 500  DC | SENSE:INT| ALIGN AUTO [12:20:26 PMIu

7] R [500 |
Marker 3 2.490000000000 GHz Avg Type: Log-Pwr hEs
Avg|Held:>100/100 TY

PNO: Fast L, 1rig: FreeRun
IFGainiLow ___Atten: 30 dB Select Marker
»
Ref Offset 1.5 dB Mkr3 2.490 000 0 GHz 3
Ref 20.00 dBm -61.041 dBmReR——
10.0
000 szl
T
Delta
T
Fixedl>
it
off
MKR| MODE TRC| SCL. 5% Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE |
0 N[ 1]7] 2461499 4 GHz 0679dBm| | [ | FUS——————
2 “Eﬂ 2.483 500 0 GHz 59.470dBm| | I
& N | 2.490 000 0 GHz 61.041dBm[ | I ;
4 | I I Properic
5 | I I I I -
q ] I N
7 =_ I 1
g I ] I I More
9 | I I I I
10 | I I I I 10f2
11 | Y A -
, -
MSG ISTATUS
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802.11g, 2412MHz

ﬁ Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

x RF |500 DC |
Marker 3 2.330000000000 GHz i
PNO: Fast L, 1rig: FreeRun

IFGain:Low —_ Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

i
B
HE

Select Marker.

- =
= =] =
2 o 2 w
v 8 2

Off

MKR| MODE TRC| SCL. 5% Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE |

jl N [1[f] 24195163 GHz| A4805dBm. | | ey |
)l N [1]F] 2.400 000 0 GHz 38937dBm| [ ]

] .
i“HE 2.330 000 0 GHz -50.985 dBm Properties»
4 [ I -

g [ [ [ IS
7 I I I
g | =_ I More
10 | N I 1of2
11 O e S -
: il e
MSG STATUS
Y Keysight Spectrum Analyzer - Swept SA ==
X RF |50 DC | | SENSE:INT| ALIGN AUTO |D3ID3:09 PMJul 15, 2015 Mark
Marker 2 5.010924848121 GHz Avg Type: Log-Pwr TR 4 e
PNO: Fast (. 1rig: FreeRun Avg|Hold:>100/100 T AP
=
IFGain:Low Atten: 30 dB Select Marker’
Ref OFfset 1.5 dB Mkr2 5.010 9 GHz 2
Ref 20.00 dBm -54.761 dBm RN
Normal
ey
Delta
N ———
Bl “ﬂ. Ve A a v A et e L S haussbimll IR FixedD
e NN ccssrsummmsmsm
#VBW 300 kHz Sweep 82.66 ms (40000 pts Off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE = |
(il N [1[f] 24160 GHz| 2330dBm| | | |
PI N [1[f] 50109 GHz] 54761dBm| [ ]

| 37784GHz[ 85070dBm| | [ ] ;
3IIIIZIII 3.778 4 GHz -55.070 dBm Properties»
5 I I -
¢ I L R
7 I
. B

10 I ] 10f2
11 I I O O I N E B - s
4 L3
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802.11g, 2437MHz
B Keysight Spectrum Analyzer - Swept SA

1 RF DC | | | SENSE:INT] [ ALIGN AUTO

] | DC_|
Marker 2 13.665170029251 GHz Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

[03:04:16 PM3

Mkr2 13.665 2 GHz
-52.682 dBm

Ref Offset 1.5 dB
Ref 20.00 dBm

MKR, MODE TRC) SCL X | Y FUNCTION | FUNCTION WIDTH
g N [1]f[] = 24385GHz] 3200dBm| [ 000000 00|
52682dBm| [ 0000 000000000 |

FUNCTION VALUE =~

TN 1 f]  136662GHe|

I N {1 f]  37784GHz|  S4379aBm [ [ |
4 - ]
5 I I -
5 I |
7 I
| ]
o I I
10 [ I
11 - I -
£ 1] 2

= =
Peak Search

NextPeak|

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

=
7]
]

802.11g, 2462MHz
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BN Keysight Spectrum Analyzer - Swept SA |E||i\&|
o | FE | DC | | ] [ T AI ) [03:05:28 PMJul 15,2015 BT
Marker 3 7.169017475437 GHz ) Avg Type: Log-Pwr
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100
IFGain Atten: 30 dB
Next Peak
Ref Offset 1.5 dB
Rel 20,00 dBm L
Next Pk Right
I T D R e
Next Pk Left
]
Marker Delta
[
Mkr—CF
MKR| MODE TRC| SCL X é FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 MEERER 2.468 5 GHz -4.479 dBm I | SSS—
)l N [1[f] 32385 GHz] 53.619 dBm ]
]

ilIll] 7.169 0 GHz £3.753 dBm Mkr—RefLvi

5 I I -

6 I I

7 ] ]

- I S
10 ] ] 10of2
g ! B ;
. D ;

i Keysight Spectrum Analyzer - Swept SA |£”i‘&l
o -

w I oC | [
Marker 1 2.454540463512 GHz _
PNO: Fast L, Trig: Free Run
IFGain:Low Atten: 30 dB
ot it i Mkr1 2.454 540 5 GHz HEs EeRk
Ref 20.00 dBm -3.638 dBm [
T Next Pk Right
I N — b
S B
}— Next Pk Left
| R —
‘ Marker Delta
\
| | . . | , P
'Start 2.45200 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40000 pts Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
N 1] f|  24545405GHz|  -3638dBm| | [ WM
I N [ 1] f]  24835000GHz|  59.309dBm| | [ |
EY N [ 1 f]  24900000GHz| _ 60868dBm| | | | KR et
N I I B I I =
5 I I B I R -
§ [ BN N I R
7 I S R I R
8 I R R I I More
I I B I I
10 I I B I I 102
11 I E S R R - T

MSG STATUS
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802.11n20, 2412MHz

i Keysight Spectrum Analyzer - Swept SA

| RF [

==

Marker 1 2.417007475187 GHz — Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
e e o Mkr1 2.417 007 5 GHz Hexm
Ref 20.00 dBm -1.618 dBm [
Next PK Right
T |
Next Pk Left
P
Marker Delta
P
#VBW 300 kHz Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
N1 f]  24170075GHz|  -1618dBm| | [ WM
I N [ 1] f]  24000000GHz|  39189dBm| | [ |
BY N [ 1 f]  23300028GHz| _ $1128dBm| | | | MR
N I s B I I =
5 I I B I R -
§ [ BN N I R
7 I S R I R
0 I R R I I More
I I B I I
10 I I B I I 10f2
11 | I I ) A R S S - ;

ﬁ Keysight Spectrum Analyzer - Swept

SA
peo |

[+ | AF |

Marker 3 4.82592762319" ™

Avg Typé L og-F'wri

st Ly Trig: Free Run Avg|Hold:>100/100 shiudd
IFG w Atten: 30 dB F
" T T NextPeak
Ref Offset 1.5 dB
Rel 20,00 dBm L
Next Pk Right
e
Next Pk Left
]
Marker Delta
[
Mkr—CF
MKR MODE TRC| SCL x Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IEEEER 24197 GHz -2.092 dBm I SS—
)] N [ 1] 1.899 1 GHz -45.998 dBm ]
I
i 4.8259 GHz 51.783 dBm Mkr—RefLvi
5 I I -
6 I I | e
7 ] I
e e — —
10 I I 10f2
a1 | | | B

[N
Peak Search
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802.11n20, 2437MHz

BE Keysight Spectrum Analyzer - Swept SA | =S e 5

w | RF | 500 DC | | [ SENSE:INT] [ ALIGN AUTO Peak S h
Marker 3 3.730319057976 GHz , Avg Type: Log-Pwr eal Seare
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak|
Ref Offset 15 dB
Ref 20.00 dBm L
Next Pk Right
|
Next PK Left
—
Marker Delta
|
Mkr—CF
MKR| MODE TRC| SCL X é FUNCTION FUNCTION WIDTH FUNCTION VALUE = _
i N [1[f] = 24422 GHz| 2884dBm| | | |
)l N [ 1] ¢ 2.504 1 GHz 36693dBm| | 0000 00|
| 37303GHz| 52214dBm| | [ ]

i 3.730 3 GHz 52211 dBm Mkr—RefLvi

5 I I I R -

6 I I I B |

7 ] @]

g ] [ R More
10 ] I A 1of2
g ! B !
‘ Y

802.11n20, 2462MHz
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[N

ﬁ Keysight Spectrum Analyzer - Swept
[ 0

peo |

IFGain:Low

Ref Offset 1.5 dB
Ref 20.00 dBm

Marker 3 2.591586139653 GHz .

PNO: Fast L, 1rig: FreeRun

[ sens

Atten: 30 dB

Peak Search

Avg|Hold:>100/100

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr-»CF

Sy

FUNCTION VALUE

Mkr—RefLvi

T

More
10f2

»

=
w
(5]

ﬁ Keysight Spectrum Analyzer - Swept SA

=2 =

X RF | 500 DC |

| SENSE:INT|

ALIGN AUTO

Marker 3 2.490000000000 GHz

Avg Type: Log-Pwr
Avg|Held:>100/100

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 30 dB Select Marker
>
Ref Offset 15 dB 3
10 dBidiv  Ref 20.00 dBm T m—
Log S ——
Normal
[
Delta
e
Fixed[>
]
#VBW 300 kHz Off
MKR| MODE TRC| SCL. 5% Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE |
1 IMEERER 2.457 032 9 GHz -3.870 dBm I
2 lIll]a 2.483 500 0 GHz 57.228 dBm I
3 2.490 000 0 GHz 61.170 dBm ] ;
4 ] I Properic
5 I I -
6 I R I |
7 I I
g =_— I More
10 I I I 1 10of2
11 O e S -

=
w
(5]
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7 Radiated Emissionsin restricted frequency bands

Test result: Pass

7.1 Test limit

The radiated emissions which fall in the restridtaedds, as defined i§ 15.205(a),
must also comply with the radiated emission lirstecified in § 15.209(a) showed

as below:
Frequencies Field Strength M easurement Distance
(MH2) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

7.2 Test Configuration

\ Antenna mast

WWAVAVA

VVVVVVVVVVVV

EUT

Turn Table

AAAA

Test receiver
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7.3 Test procedure and test setup

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

Tabletop devices shall be placed on a nonconduptatéprm with nominal top
surface dimensions 1 m by 1.5 m. For emissiongteat or below 1 GHz, the table
height shall be 80 cm above the reference grousgkeplFor emission measurements
above 1 GHz, the table height shall be 1.5 m.

The turntable rotated 360 degrees to determinpdbgion of the maximum emission
level. The EUT was set 3 meters away from the veogiantenna which was
mounted on an antenna mast. The antenna movedugoam between from 1meter
to 4 meters to find out the maximum emission level.

The EUT was tested according to DTS test proceoiukddB558074 D01 DTS
“Meas Guidance v03r03” for compliance to FCC 47CIFR47 requirements.

The radiated emission was measured using the Speétnalyzer with the
resolutions bandwidth set as:

RBW = 300 Hz, VBW =1 kHz (9 kHz~150 kHz);

RBW = 10 kHz, VBW = 30 kHz (150 kHz~30MHz);

RBW = 100 kHz, VBW = 300 kHz (30MHz~1GHz for PK)
RBW = 1MHz, VBW = 3MHz (>1GHz for PK);

RBW = 1MHz, VBW = 10Hz (>1GHz for AV);

Remark:

1. Factor= Antenna Factor + Cable Loss (-Ampljfisremployed)

2. Measured level= Original Receiver Reading + Factor

3. Margin = Limit — Measured level

4. If the PK measured level is lower than AV lintite AV test can be elided.

Example:

Assuming Antenna Factor = 30.20dB/m, Cable Los06dB,

Gain of Preamplifier = 32.00dB, Original Receiverdding = 10dBuV.
Then Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m,;

Measured level = 10dBuV + 0.20dB/m = 10.20dBuV/m

Assuming limit = 54dBuV/m,

Measured level = 10.20dBuV/m, then Margin = 54 200= 43.80dBuV/m.
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Temperature: 26
Relative Humidity: 55 %
Mode 802.11b
Freqg | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) (MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
\% 2413.02 37.80 101.00 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2412 \% 482.92 20.20 39.20 46.00 6.80 PK]
\% 2390.00 37.69 52.80 54.00 1.20 PK
\% 3364.72 -7.50 48.00 54.00 6.00 PK
\% 4823.64 -3.50 46.50 54.00 7.50 PK]
\% 2439.02 37.89 100.40 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2437 \% 482.92 20.20 39.20 46.00 6.80 PK
H 3182.36 -8.30 43.60 54.00 10.40 PK
\% 3729.45 -6.30 40.70 54.00 13.30 PK
\% 4865.73 -3.40 46.20 54.00 7.80 PK
\% 2461.98 38.05 99.90 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2462 \% 482.92 20.20 39.20 46.00 6.80 PK]
\% 2483.50 38.15 52.60 54.00 1.40 PK
H 3182.36 -8.30 44.70 54.00 9.30 PK
\% 4921.84 -3.30 46.40 54.00 7.60 PK
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Mode 802.11g
Freg | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) (MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
\% 2413.26 37.71 98.80 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2412 \% 482.92 20.20 39.20 46.00 6.80 PK
\% 2390.00 37.69 51.30 54.00 2.70 PK
\% 3210.42 -8.20 47.40 54.00 6.60 PK
H 4823.64 -3.50 44.50 54.00 9.50 PK
\% 2440.29 37.89 98.60 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2437 \% 482.92 20.20 39.20 46.00 6.80 PK]
H 3182.36 -8.30 43.30 54.00 10.70 PK
\% 3729.45 -6.30 41.60 54.00 12.40 PK
\% 4865.73 -3.40 44.10 54.00 9.90 PK
\% 2463.23 38.05 99.00 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2462 \% 482.92 20.20 39.20 46.00 6.80 PK]
\% 2483.50 38.15 52.90 54.00 1.10 PK
H 3182.36 -8.30 45.10 54.00 8.90 PK
\% 4921.84 -3.30 44.30 54.00 9.70 PK
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Mode 802.11n20
Freq | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) (MH2) Factor Reading (dBuV/m) | (dB)
(dB/m) | (dBuV/m)
\% 2412.98 37.81 94.20 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2412 \% 482.92 20.20 39.20 46.00 6.80 PK]
\Y% 2390.00 37.69 51.20 54.00 2.80 PK
\% 3210.42 -8.20 47.40 54.00 6.60 PK
\% 4823.64 -3.50 43.80 54.00 10.20 PK
H 2440.29 37.89 93.80 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2437 \% 482.92 20.20 39.20 46.00 6.80 PK
H 3182.36 -8.30 42.80 54.00 11.20 PK
\% 3729.45 -6.30 40.50 54.00 13.50 PK
\% 4865.73 -3.40 43.60 54.00 10.40 PK
\% 2462.94 38.05 94.00 / / PK
H 66.93 8.70 38.70 40.00 1.30 PK
H 344.91 16.60 40.30 46.00 5.70 PK
2462 \% 482.92 20.20 39.20 46.00 6.80 PK
\% 2483.50 38.15 50.40 54.00 3.60 PK
\% 3182.36 -8.30 46.10 54.00 7.90 PK
\% 4921.84 -3.30 43.40 54.00 10.60 PK
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8 Power line conducted emission

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

* Decreases with the logarithm of the frequency.

8.2 Test configuration

EUT
\ Peripheral |

i devices i __

" LISN | LISN EMI receiver

X For table top equipment, wooden support is 0.8ight¢able

[ ] For floor standing equipment, wooden support 1srOheight rack.
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8.3 Test procedureand test set up

Measured levels of ac power-line conducted emissiail be the emission voltages
from the voltage probe, where permitted, or actbes0Q LISN port (to which the
EUT is connected), where permitted, terminated ans®Q measuring instrument.
All emission voltage and current measurements $teathade on each current-
carrying conductor at the plug end of the EUT poeard by the use of mating plugs
and receptacles on the LISN, if used. Equipmerit bbaested with power cords that
are normally supplied or recommended by the matwfacand that have electrical
and shielding characteristics that are the santieos® cords normally supplied or
recommended by the manufacturer. For those measuatsmsing a LISN, the 50
measuring port is terminated by a measuring ingnirhaving 52 input impedance.
All other ports are terminated in $bloads.

Tabletop devices shall be placed on a platformoofiinal size 1 m by 1.5 m, raised
80 cm above the reference ground plane. The vediralucting plane or wall of an
RF-shielded (screened) room shall be located 4€dime rear of the EUT. Floor-
standing devices shall be placed either directlyhereference ground-plane or on
insulating material as described in ANSI C63.4. &ther surfaces of tabletop or
floor-standing EUTSs shall be at least 80 cm from atiner grounded conducting
surface, including the case or cases of one or I&MEs.

The bandwidth of the test receiver is set at 9 kHz.
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8.4 Test protocol

Temperature: 26
Relative Humidity: 55 %

dBi —_—— EN22QP EN22AV
80 S _ U ——
70
BU , ........ ...... I T r
' T ’ TR . TR T s
{ LN A RN by ¥
5.3 e ey
; : PR S .
40 _... ..... ..... , ..... u ;
30
20
i brssstmnssrafmndinashardisinheldinenunarmbivisumtsnnslecinm el e ba s nnaslvae i
0
_20 H v ' R ] ' ’ ¥ H H . - ' 1
0.15 10 10.0 30.0
MHz
Frequency| Correct Factor Corrected Reading Limit Margin
(dB) (dBuV) (dBuV) (dB)
QP AV QP AV QP AV
0.15(L) 3.00 50.34 37.14 66.00 56.00 15.66| 18.86
0.82(L) 3.00 44 .24 36.61 56.00 46.00 11.76] 9.39
3.81 (N) 3.00 47.82 40.93 56.00 46.00 8.18 5.07
11.27 (L) 3.00 44.39 32.11 60.00 50.00 15.61| 17.89
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20.11 (N) 3.00 55.07 38.10 60.00 50.00 4.93 11.90

23.68 (L) 3.00 48.19 4293 60.0050.00 | 11.81| 7.07

Remark: 1. Correction Factor (dB) = LISN Factor Y@BCable Loss (dB).
2. Margin (dB) = Limit - Corrected Reading.

9 Occupied Bandwidth

Test Status: NA

9.1 Test limit

None

9.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

9.3 Test procedure and test setup

The trace data points are recovered and are dirathmed in linear power level
terms. The recovered amplitude data points, beggat the lowest frequency, are
placed in a running sum until 0.5% of the totaldached and that frequency recorded.
The process is repeated for the highest frequeataymbints (starting at the highest
frequency, at the right side of the span, and gdmgn in frequency). This frequency
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is then recorded.

The difference between the two recorded frequensitgege 99% occupied bandwidth.

9.4 Test protocol

Temperature : °C
Relative Humidity : %
. Erequenc 99% Bandwidth(MHz)
Modulation ('V?HZ) ’ Port 0 Port 1
2412 / /
802.11b 2437 / /
2462 / /
2412 / /
802.11g 2437 / /
2462 / /
2412 / /
802.11n20 2437 / /
2462 / /
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