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8.3 POWER SPECTRAL DENSITY (802.11b/g/n)
Test Requirements and limit, §15.247(e)

The peak power spectral density is measured with a spectrum analyzer connected to the antenna

terminal while the EUT is operating in transmission mode at the appropriate frequencies.

Minimum Standard — 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.

@ TEST CONFIGURATION

o
3
5

Coax cable

= TEST PROCEDURE
We tested according to Procedure 10.2 in KDB 558074, issued 04/09/2013

The spectrum analyzer is set to :
Set analyzer center frequency to DTS channel center frequency.
Span = 1.5 times the DTS channel bandwidth
RBW =3 kHz = RBW = 100 kHz.
VBW = 3x RBW.
Sweep = auto couple
Detector = peak
Trace Mode = max hold

Allow trace to fully stabilize.

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

If measured value exceeds limit, reduce REW (no less than 3 kHz) and repeat.

@ Sample Calculation
PSD = Reading Value + ATT loss + Cable loss(1 ea)
=-5dBm +10 dB + 0.8 dB = 5.8 dBm
MNote -

1. Spectrum reading values are not plot data. The PSD results in plot is already including the actual values of

loss for the attenuator and cable combination

2 Spectrum offset = Attenuator loss + Cable loss

3 We apply to the offset in the 2.4 GHz range that was rounded off to the closest tenth dB. Actual value of

loss for the attenuator and cable combination is below table.

So, 101 dBE is offset. And the offset gap in the 2 4 GHz range do not affect the power spectral density final

result

FCC PT.15.247
TEST REPORT

FCC CERTIFICATION REPORT

www hect.co kr

Test Report No.
HCTR1305FR04-1

Date of Issue:
May 15, 2013

EUT Type:
GSMMWCDMA P hone with Bluetooth3 .0, WIFIBO2.11 bigin

FCCID:
INFEAG7F

Page 112 of16B




HCT

HCT O, LD
Band Frequency(MHz) | Loss(dB)
2412 1011
24 GHz 2437 10.10
2462 1012

(Actual value of loss for the attenuator and cable combination)

@ TEST RESULTS

Conducted Power Density Measurements

Test Result
Frequency | Channel Mod
ode imi i
(MHz) No. PSD Limit Pass/Fail
(dBm) (dBm)
2412 1 -12.277 8 Pass
2437 6 802.11b -9.632 8 Pass
2462 11 =-11.946 8 Pass
2412 -17.718 8 Pass
2437 6 802.11g -16.644 8 Pass
2462 11 -16.821 8 Pass
2412 802.11n -19.262 8 Pass
2437 6 (20 MHz -18.23 8 Pass
2462 1 BW) -18.364 8 Pass
2422 802.11n =23.002 8 Pass
2437 (40 MHz -22.147 8 Pass
2452 B -22.580 8 Pass
iggf;l‘;:['fg FCC CERTIFICATION REPORT www het co kr
Test Report No. Date of Issue: EUT Type: FCCID:
HCTR1305FR04-1 May 15,2013 GSMMCDMA P hone with Blueteoth3.0, WIFIBO2 .11 bigin INFE4G7F

Page 11 3 of168




HCT
HET OO, LTD

@ RESULT PLOTS

Power Spectral Density (802.11b-CH 1)
S, 54

ALEEH LT
#iwg Type: PwriRMS)
5 e THg Free Run AvgHold: 11
mﬂu?& #aren: 20 dB

Rel Offset 10,1 4B
Ref 20.00 dBm

Center 2412000 GHz “Span 14.14 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.50 s {20001 pts)

TTATLE

M

Power Spectral Density (802.11b-CH 6)

Mllent Spectium Analvzer - Swept 54
Lt - S0 g ALEHELTE
Trig: Free R :.M’T'mrm 24
r = g Free Run vglHold:
mﬂ.ﬁ“&ﬁ fAnten: 20 dB

Fef Offset 10.1 dE
Ref 20.00 dEm

|
|
|
I
|I®
|

Center 2437000 GHz ) B B B - " Span 14.05 MHz
#Res BIW 3.0 kHz #VBW 9.1 kHz Sweep 1.49 s {20001 pts)
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Power Spectral Density (302.11b-CH 11)

ALDOHELTT D956122 &M Ao 26, 2003
g Type: Pwr| TRALE F"qmnw
s ~ Trig: Frea Run Avg[Hald: 111 TYFE
PHO: Fast —=
|FGainLow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Center 2.462000 GHz
#Res BW 3.0 kHz #VBIW 9.1 kHz

(EICe] ETATS

Agtllenl Spectyume Andbyzer
o 3 SR AL EEMIZE TN AT
Trig: Free R 1“"535‘ :gﬂ B
PHO: Fagl —— g: Free Run wafHald: 1
IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

Center 241200 GHz Span 24.65 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.62 5 (20001 pts)

(L1Er] STA i =
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Power Spectral Density (802.11g-CH 6)

rigtahin o
PHO: Fast —5— g: Free Run g Hold:
|FGainow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Center 243700 GHz _
#Res BW 3.0 kHz #VBIW 9.1 kHz

(EICe] ETATS

Agtllenl Spectyume Andbyzer
o 3 SR AL EEMIZE TN ALIONALTTO
Trig: Free R 1“"535‘ :n o
PHO: Fagl —— g: Free Run wafHald: 1
IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

Center 246200 GHz } ~ Span 24.58 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.62 s (20001 pts)
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Power Spectral Density (802.11n-CH 1) _ 20 MHz BW

Apilent bpectium
'

ALDOHELTT
g Type:
E " Trig: Fres Run Avg|Hald: 11
PHO: Fast —=
|FGainLow #Arten: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Center 241200 GHz _
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.81 s (20001 pts)

(EICe] ETATS

Power Spectral Density (802.11n-CH 6) _ 20 MHz BW

Agtllenl Spectyume Andbyzer
i ] 5RO AL EENZE TN ALTTHAITD - 10D
Trig: Free R 1“"535‘ :n o
PHO: Fagl —— g: Free Run wafHald: 1
IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

Center 243700 GHz Span 26.48 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.81 s (20001 pts)
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Power Spectral Density (802.11n-CH11) _ 20 MHz BW

Apilent Spectium Aoalyzer  Swept b
| j SO 4G E ALDZULELTD . 1L0:3008 M A 25, 2013
g Type: Pwr| FALE F"qmnw
s ~ Trig: Frea Run AvgHald: 11
PHO: Fast —=
|FGainLow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Center 2.46200 GHz _ Span 26.48 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.81 s (20001 pts)

(EICe] ETATS

Power Spectral Density (802.11n-CH 3)_ 40 MHz BW

Agtllenl Spectyum Analyzer - Swepl SA

SEMEETNT ALIOHALTO
Trig: Free R 1“"54“{5“,?""“"'9’

PHO: Fagl —— g: Free Run wafHald: 1

IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

Center 242200 GHz } ~ Span 52.82 MHz
#fees BW 3.0 kHz SVBW 9.1 kHz Swveep 5.50 s (20001 pts)
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Power Spectral Density (802.11n-CH 6) _ 40 MHz BW

Apilent bpectium
'

SENGETNT ALDOHELTT
g Type:
s " Trig: Fres Run Avg|Hald: 11
PHO: Fast —=
|FGainLow #Arten: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Center 243700 GHz _
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 5.60 s (20001 pts)

(EICe] ETATS

Power Spectral Density (802.11n-CH9) _ 40 MHz BW

Agtllenl Spectyume Andbyzer
o 3 SR AL EEMIZE TN ALIONALTTO
Trig: Free R 1“"535‘ :n o
PHO: Fagl —— g: Free Run wafHald: 1
IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

Center 245200 GHz } ~ Span 52.82 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 5.60 s (20001 pts)
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8.4 OUT OF BAND EMISSIONS AT THE BAND EDGE/ CONDUCTED SPURIOUS EMISSIONS
Test Requirements and limit, §15.247(d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in § 15.205(a), must also comply with the radiated emission limits specified in §
15.209(a) (see § 15.205(c)).

Limit : 20 dBc
= TEST CONFIGURATION

TTTT
L L

5
ar

Coax cable

= TEST PROCEDURE
The transmitter output is connected to the spectrum analyzer. (Procedure 11.0 in KDE 558074, issued
04/08/2013)
RBW = 100 kHz(Upon 1 GHz = 1 MHz)
VBW = 3 x RBW(Upon 1 GHz = 3 MHz).
Set span to encompass the spectrum to be examined
Detectar = Peak
Trace Mode = max hold
Sweep time = auto couple
Ensure that the number of measurement points = Span/RBEW
Allow trace to fully stabilize.

lUse peak marker function to determine the maximum amplitude level.

Measurements are made over the 30 MHz to 10" harmonic range with the transmitter set to the

lowest, middle, and highest channels.

Note

1. The band edge results in plot is already including the actual values of loss for the attenuator and cable
combination.

2 Spectrum offset = Attenuator loss + Cable loss

3 We apply to the offsetin the 2 4 GHz range that was rounded off to the closest tenth dB. Actual value of
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loss for the attenuator and cable combination is below table.

So, 101 dBE is offset. And the offset gap in the 2 4 GHz range do not affect the band edge final result

Band Frequency(MHz) | Loss(dB)
2412 1011

24 GHz 2437 10.10
2482 10.12

(Actual value of loss for the attenuator and cable combination)

4 |n case of conducted spurious emissions test, please check factors blow table.

= FACTORS FOR FREQUENCY

Freq(MHz) Factor{dB)
30 1037
100 10.16
200 10.15
300 10.14
400 1018
500 10.19
600 1020
700 10.30
800 10.25
ao0 10.28
1000 10.29
2000 1017

2412 1051
2437 1010
2452 1012
3000 10.26
4000 10.3]
5000 9.85
6000 10.20
7000 1060
8000 10.53
3000 1023
10000 1041
11000 10.65
12000 11.19
13000 1097
14000 11.42
15000 12.01
16000 11.77
17000 1078
18000 10.76
13000 11.156
20000 10.75
21000 1082
22000 1082
23000 11.26
24000 11.08
25000 11.18
26000 10.90

Mote - 1. ™ is fundamental frequency range.

2. Factor= Cable loss + Attenuator loss
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@ RESULT PLOTS
BandEdge (802.11b-CH1)

AMllBn Spectrunt Aoalyze
L | BF EE: J ALESNOLTD
#twg Type: PurRMS)
F ew- THg FresRun AvglHald: 111
|FN¢,£.-F o Airten: 20 dB

Rel Offset 10,1 4B
Ref 20.00 dBm

“h by

|
Farg s AR Tt Pt i |

|
|
|
|
|
|

Center 240000 GHz ~Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.20 ms {1001 pts)

M TTATLE

BandEdge (802.11b-CH11)

gl
= " - SEBEIN AT
Trig: Fres R :.M%TT:‘ e )
F - g Fres KA g jHold:
mﬂ..r.?w* dieven: 20 dB

Fef Offset 10.1 dE
Ref 20.00 dEm

Center 248350 GHz ) B B B - ~ Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms {1001 pts)
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BandEdge (802.11g-CH1)

SENGETNT ALDOHELTT 10021115 &M Ap 25, 2003 E
#fwg Type: Pwr(RMS) TRACE requUency
3 ~ Trig: Frea Run AvglHald: 111 TYFE
PHO: Fast —=
|FGainLow #Arten: 20 dB

Afdkr
Ref Offcet 10.1 48 AMkr1 14

Ref 20.00 dBm

f,_.,.u,fr...l._-mtwfw"*'

Center 2.40000 GHz _
#Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts)

(EICe] ETATS

BandEdge (802.11g-CH11)

Agtllenl Spectyum Analyzer - Swepl SA
o ] 5 ¥ EE J ALIONALTTO
Trig:F R :M:-IT]II;‘:H o
PHO: Fasl —=— g: Free Run wafHald: 1
IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

X
HI DRt iy

e et Mg, A PN TR T LA

|
|
|
|
|
‘i
|

Center 248350 GHz } " Span 50.00 MHz
#fes BW 100 kHz #VBW 300 kHz Sweep 4.80 ms {1001 pts)

M STATUS
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Band Edge (802.11n-CH1) _ 20 MHz BW

Al i-p-e-.uum,hﬂy.eul- Swept 54
Lo | BF 5 W

Re I ALTCHALTO
Hhwg Type: Pwr[RM
§ =" Trig: Fres Run AvgfHold: 11

PHO: Fast —

|FGainiiow HAnten: 20 dB

A !’IEI ir

Ref Offset 10.1 dB AMkr1
Ref 20,00 dBm

| o b e st
it T

Center 240000 GHz ~Span 50,00 MHz
#Res BW 100 kHz Sweep 4.80 ms (1001 pts)

MG TTATLE

#VBW 300 kHz

Band Edge (802.11n-CH11) _ 20 MHz BW

Agilent Spectrunt Aoalyzer  Swigt SA
T - 5 W SLESHTTC
#twg Type: PurRMS)
AvglHald: 111

A0 ERO7 AW Ape 25,
o

" A
THFE

Fraquency

i ew- THg FresRun
by L
mﬂu?& Airten: 20 dB

Rel Offset 10,1 4B
Ref 20.00 dBm

e 1 b
AN e b e

Center 248350 GHz ~Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.20 ms {1001 pts)

M TTATLE
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Band Edge (802.11n-CH3)_40 MHz BW

T ! ALTCHALTO
Hhwg Type: Pwr[RM
¥ =" Trig: Fres Run AvglHold: 11
PHO: Fast —
|FGainiiow HAnten: 20 dB

Al i-p-e-.uum,hﬂy.eul- Swept 54
Lo | BF 5 W

Refl Offset 10.1 dBE
Ref 20,00 dBEm

L#d.-'.—"-,l'.f.-l."'"‘5"'"1‘1“'-"‘"::”'}".";" ol

|
|
|
|
|
|
|

Center 240000 GHz
#Res BW 100 kHz

MG TTATLE

~Span 50.00 MHz

#VBW 300 kHz

Sweep 4.80 ms (1001 pts)

Band Edge (802.11n-CH9) _40 MHz BW

Agilent Spectrunt Adadyzer  Swisgpl 54
= - . e ALEENLITD
#iwg Type: PwriRMS)
5 e THg Free Run AvgHold: 11
mﬂu?& #aren: 20 dB

Rel Offset 10,1 4B
Ref 20.00 dBm

L) |
Wi L1, -J.‘L' Wy j'.-'a'rw. -

Alerndfy il :I'ﬂl'lqﬂ it U.T‘.'. ’

i 1
P el e

Center 248350 GHz ~Span 50.00 MHz

#Res BW 100 kHz #/BW 300 kHz

M TTATLE

Sweep 4.80 ms {1001 pts)
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30 MHz ~ 1 GHz

Conducted Spurious Emission (802.11b-CH1)
S, 54

ALESHALTE  |O5<6:400PM Ao 25,2015
#twg Type: PurRMS) TRALE
. ew- THg FresRun AvglHald: 111 £
by L
PN Al T bitan+20 4B

Rel Offset 10,1 4B
Ref 20.00 dBm

Start 30.0 MHz “Stop 1.0000 GHz
#Res BW 1.0 MHz #BW 3.0 MHz

M TTATLE

Sweep 1.33 ms {20001 pts)

Fraquency

Conducted Spurious Emission (802.11b-CH6)

gl

mgraitun b
F - g Fres KA g jHold:

I:‘gﬂn’?:‘w—. AhArten: 20 4B

Fef Offset 10.1 dE
Ref 20.00 dEm

Start 30.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz

Stop 1.0000 GHz
Sweep 1.33 ms (20001 pts)

|
I
|I®
|
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Conducted Spurious Emission (802.11b-CH11)

Apilent Spectium Aoalyzer  Swept b
— LIS £ ALEALATT
T
PHO: Fast —— g: Free Run g Hold:
|FGainow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Start 30.0 MHz_ Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

(EICe] ETATS

Conducted Spurious Emission (802.11g-CH1)

Agtllenl Spectyum Analyzer - Swepl SA

o B AT EERISE INT ALIONALTD 054504 PM D25, 2013

Wit Type: Par(AMS) TRACE Fraquency

T Trig: Free Run AvgHold: 11
PHO: Fasl —»— THg 8

IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

Start 30.0 MHz } “Stop 1.0000 GHz
#fes BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

M STATUS
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Conducted Spurious Emission (802.11g-CH6)

Apilent Spectium Aoalyzer  Swept b
- ELN £ ALTAETD 10
T
PHO: Fast —— g: Free Run g Hold:
|FGainow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Start 30.0 MHz. Stop 1.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

(EICe] ETATS

Conducted Spurious Emission (802.11g-CH11)

Agtllenl Spectyum Analyzer - Swepl SA
o B AT EERISE INT ALIONALTTO
Trig: Free R 1“"535‘ :n o
PHO: Fagl —— g: Free Run wafHald: 1
IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
Ref 20.00 dEm

Start 30.0 MHz } “Stop 1.0000 GHz
#fes BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

M STATUS
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Conducted Spurious Emission (802.11n-CH1)_20 MHz BW

Apilent Spectium Aoalyzer  Swept b
— LIS £ ALEALATT
T
PHO: Fast —— g: Free Run g Hold:
|FGainow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Start 30.0 MHz_ Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

(EICe] ETATS

Conducted Spurious Emission (802.11n-CHG6) _20 MHz BW

Agtllenl Spectyum Analyzer - Swepl SA

EEPISE TNT ALIOHALTD OXSL20PMADe25, 2013

Hiwg Type: Pwr{RMS) TRACE Fraquency
T Trig: Free Run AvgHald: 11 TVFE

PNO: Fasl —— 9 | ¥

IFGair:Low #Arten: 20 dB CET

Ref Offset 10.1 dB
Ref 20.00 dEm

Start 30.0 MHz } “Stop 1.0000 GHz
#fes BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

M STATUS
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Conducted Spurious Emission (802.11n-CH11) _20 MHz BW

Apilent Spectium Aoalyzer  Swept b
| j SO 4G E ALICH BT
g Type:
s ~ Trig: Frea Run AvgHald: 11
PHO: Fast —=
|FGainLow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Start 30.0 MHz_ Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

(EICe] ETATS

Conducted Spurious Emission (802.11n-CH3)_40 MHz BW

Agtllenl Spectyum Analyzer - Swepl SA

EERISE INT ALIONALTD 0552032 PM Dk 25, 2013

Wit Type: Par(AMS) TRACE Fraquency

T Trig: Free Run AvgHold: 11
PNO: Fasl —— g t:l

IFGainLow #Aezen: 20 dB

Ref Offset 10.1 dB
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HET OO, LTD
Conducted Spurious Emission (802.11n-CH6)_40 MHz BW

Apilent Spectium Aoalyzer  Swept b
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T
PHO: Fast —— g: Free Run g Hold:
|FGainow dAren: 20 dB

Refl Offset 10.1 dB
Ref 20.00 dBm

Start 30.0 MHz_ Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.33 ms {20001 pts)

(EICe] ETATS

Conducted Spurious Emission (802.11n-CH9) _40 MHz BW

Agtllenl Spectyum Analyzer - Swepl SA
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S, 54
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o #Avq Type: Pwr(RMS) pres
i ew- THg FresRun AvglHald: 111 £
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Start 1.000 GHz “Stop 10.000 GHz
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M TTATLE
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Fraquency

Conducted Spurious Emission (802.11b-CH6)
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T 5 W SEEEIN ALTEHSLTT 052724 P A
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|
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HET OO, LTD

Apilent bpectium
'

Conducted Spurious Emission (802.11b-CH11)

ALDHELTT 2607 PHAD 25, 2
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Conducted Spurious Emission (802.11g-CH6)

Apilent bpectium
'

ALDHELTT S 290 P AN 25 2

g Type: Par{RMS) TRECE]

s " Trig: Fres Run AvglHald: 111 TYFE
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|FGainow #Arten: 20 dB CET

ARMEkr] -2
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Ref 20.00 dBm
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Conducted Spurious Emission (802.11g-CH11)
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Start 1.000 GHz
#Res BW 1.0 MHz
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HET OO, LTD

Conducted Spurious Emission (802.11n-CH11) _20 MHz BW

Apilent bpec
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Refl Offset 10.1 dB
Ref 20.00 dBm

Start 1.000 GHz
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HET OO, LTD

Conducted Spurious Emission (802.11n-CH6)_40 MHz BW

Apilent bpectium
'

ALEOH BT

rigtahin o
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|FGainow dAren: 20 dB

Refl Offset 10.1 dB
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