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Conducted Output Power Measurements (802.11ac Mode: 5510~5710)

802.11ac Mode Measured
Frequency Channel Rate (Mbps) Plc\)n;zf(l:jrsgn) Du;)alc(t:gfle Powe:_(dBm) (Iai;:‘i:)
[MHZz] No. Duty Cycle
Factor
13.5 9.14 0.471 9.61 23.98
27 8.64 0.806 9.45 23.98
40.5 8.27 1.121 9.39 23.98
54 7.97 1.393 9.36 23.98
5510 102 81 7.66 1.843 9.51 23.98
108 7.22 2.329 9.55 23.98
121.5 7.10 2.290 9.39 23.98
135 7.00 2.482 9.48 23.98
162 6.70 2.700 9.40 23.98
180 6.69 2,771 9.46 23.98
13.5 9.43 0.471 9.90 23.98
27 8.97 0.806 9.77 23.98
40.5 8.50 1.121 9.62 23.98
54 8.40 1.393 9.80 23.98
5550 10 81 7.95 1.843 9.80 23.98
108 7.64 2.329 9.97 23.98
121.5 7.33 2.290 9.62 23.98
135 7.29 2.482 9.77 23.98
162 714 2.700 9.84 23.98
180 6.86 2,771 9.63 23.98
13.5 8.30 0.471 8.77 23.98
27 8.21 0.806 9.01 23.98
40.5 7.89 1.121 9.01 23.98
54 7.38 1.393 8.77 23.98
5710 142 81 6.88 1.843 8.73 23.98
108 6.62 2.329 8.95 23.98
121.5 6.70 2.290 8.99 23.98
135 6.50 2.482 8.98 23.98
162 6.30 2.700 9.00 23.98
180 5.95 2,771 8.72 23.98
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80 MHz BW

Conducted Output Power Measurements (802.11ac Mode: 5210)

802.11ac Mode Measured
Frequency Channel Rate (Mbps) Pzn;:f(l:;s:‘n) Dul:tchgfle Powe:(dBm) (Iaig::)
[MHZz] No. Duty Cycle
Factor
29.3 8.65 0.865 9.52 16.99
58.5 7.92 1.469 9.39 16.99
87.8 7.53 1.919 9.45 16.99
117 7.23 2.242 9.47 16.99
175.5 6.65 2,771 9.42 16.99
5210 42
234 6.30 3.100 9.40 16.99
263.3 6.10 3.297 9.40 16.99
292.5 6.06 3.405 9.47 16.99
351 5.80 3.705 9.50 16.99
390 5.65 3.843 9.49 16.99
Conducted Output Power Measurements (802.11ac Mode: 5290)
802.11ac Mode Plglzzf(the; :
Measured Duty Cycle Limit
Fre[zlc\JntIJ-lezr]lcy Ch;g.nel iR () Power(dBm) Fthgr Duty-;:ycle (dBm)
Factor
29.3 8.47 0.865 9.34 23.98
58.5 7.82 1.469 9.29 23.98
87.8 7.42 1.919 9.34 23.98
117 7.07 2.242 9.32 23.98
175.5 6.56 2,771 9.33 23.98
5290 58
234 6.28 3.100 9.38 23.98
263.3 6.12 3.297 9.42 23.98
292.5 6.00 3.405 9.41 23.98
351 5.73 3.705 9.43 23.98
390 5.51 3.843 9.35 23.98
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Conducted Output Power Measurements (802.11ac Mode: 5530~5690)

1. In order to simplify the report, attached plots were only the highest conducted power

channel and data rate.

802.11ac Mode Measured
Frequency Channel Rate (Mbps) Plc\)n;zf(l:jrsgn) Du;)alc(t:gfle Powe:_(dBm) (Iaié"ni:)
[MHZz] No. Duty Cycle
Factor
29.3 8.93 0.865 9.79 23.98
58.5 8.40 1.469 9.87 23.98
87.8 7.82 1.919 9.74 23.98
117 7.60 2.242 9.84 23.98
5530 106 175.5 7.04 2.771 9.81 23.98
234 6.72 3.100 9.82 23.98
263.3 6.43 3.297 9.73 23.98
292.5 6.44 3.405 9.84 23.98
351 6.11 3.705 9.82 23.98
390 5.94 3.843 9.79 23.98
29.3 8.06 0.865 8.93 23.98
58.5 7.47 1.469 8.94 23.98
87.8 7.05 1.919 8.97 23.98
117 6.75 2.242 8.99 23.98
175.5 6.22 2.771 8.99 23.98
5690 138
234 5.90 3.100 9.00 23.98
263.3 5.65 3.297 8.95 23.98
2925 5.58 3.405 8.98 23.98
351 5.25 3.705 8.95 23.98
390 5.06 3.843 8.90 23.98
Note :

2. We applied the 15.407 for Ch.144, 142 and 138 in 802.11ac according to KDB 644545 D01
v01r01.
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40 MHz BW
RESULT PLOTS (5190 MHz ~5230 MHz)
Conducted Output Power (802.11n-CH 38) 40.5 Mbps
Agilent Spectrum Anatyner - Channel Power

RL g PP
Center Freq 5.190000000 GHz Center Fraq: 5.130000000 GHz Radia Std: None
= Trig: Free Run Aurg|Hold: 1004100

BAman: 20 4B

Frequency

v
FIFGainclew Radie Davice: BTS

Ref Offset 203 dB
Ref 20,00 dBm

Span 72.51 MHz

Center 5.19 GHz
#VBW 3 MHz Sweep 1ms

#Res BW 1 MHz

Channel Power Power Spectral Density

9.66 dBm 7 36.26 Mk -65.94 dBm Mz

STATUS

RESULT PLOTS (5270 MHz ~5310 MHz)
Conducted Output Power (802.11n-CH 54) 81 Mbps

I M & 0000 AN D B0 20020
Ganter Freq: 5.I70000000 GHz Radio Std: Mens
e Trig: Fres Run Awg|Hald: 1001100
#Atzan; 20 4B

Frequency

'IFGllmlm. Radie Davice: BTS

Ref Offset 20.4 dB
Ref 20.00 dBm

Span 72.48 MHz

Center 5.27 GHz
#VBW 3 MHz Sweep 1ms

#Res BW 1 MHz

Power Spectral Density

Channel Power

9.17 dBm 7 36.24 Mk -66.43 dBm /Hz

STATUS
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RESULT PLOTS (5510 MHz ~5670 MHz)

Conducted Output

Agilen! Spectrum Lnalyner - Channel Power

B RL G
Center Freq 5510000000 GHz

FIFGainclew

Ref Offset 20.4 dB
Ref 20.00 dBm

Center 5.51 GHz
#Res BW 1 MHz

Channel Power

8.86 dBm 736.25 Mk

Garntar Freg: 5510000000 GHz
= Trig: Fres Run
BAman: 20 4B

Power (802.11n-CH 102) 81 Mbps

031204 P O 10, 2130 -
Radia Std: Mens requency

Awg|Hald: 1001100
Radio Daviea; BTS

Span 72.5 MHz

#VBW 3 MHz Sweep 1ms

Power Spectral Density

-66.73 dBm Hz

STATUS

RESULT PLOTS (5190 ~ 5230 MHz)

Conducted Output Power (802.11ac-CH 38) 81 Mbps

Agilen! Spectrum Lnalyner - Channel Power

B RL G
Center Freq 5190000000 GHz

FIFGainclew

Ref Offset 203 dB
Ref 20,00 dBm

Center 5.19 GHz
#Res BW 1 MHz

Channel Power

7.95 dBm 7 36.2 MH:

= Trig: Fres Run

G 1 30 P O 100, 0T

Radio Std: Mene Frequency

Ganter Freq: 5. 150000000 GHz
Awg|Hald: 1001100

BAman: 20 4B Radis Davics: BTS

i TS |

Span 72.41 MHz

#VBW 3 MHz Sweep 1ms

Power Spectral Density

-67.63 dBm /Hz

STATUS
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RESULT PLOTS (5270 ~ 5310 MHz)
Conducted Output Power (802.11ac-CH 54) 13.5 Mbps

Agilent Spectrum Analyrer - Chanse| Power
R 2 G250 Pz 101, 20110

Gantar Fraq: 5270000000 GHz Radio Std: Nane
Trig: Fras Run Avg|Hald: 100100

EAften: 70 48

Cener Freq 5.270000000 GHz

FIFGain:Lew

e
Radio Davice: BTS

Ref Offset 20.4 dB
Ref 20,00 dBm

Center Freq
5270000000 GHz

Span 72.56 MHz

Center 5.27 GHz
#VBW 3 MHz Sweep 1ms

#Res BW 1 MHz

Channel Power Power Spectral Density

9.76 dBm 1 36.28 Mk -65.84 dBm iz

STATUS

RESULT PLOTS (5510 ~ 5710 MHz)
Conducted Output Power (802.11ac-CH 110) 108 Mbps

Agilen! Spectrum Lnalyner - Channel Power
2 G- P e 103, 1

8 AL ; S B

Center Freq 5.550000000 GHz Gariber Freq: 5550000000 GHz Radio Std: Mens
e Trig: Fraa Run Awvg|Hald: 1001100

#IF Gain:l sw BAfzen: 20 4B

Frequency

Radis Davics: BTS

Ref Offset 20.4 dB
Ref 20.00 dBm

Span 72.61 MHz

Center 5.55 GHz
#VBW 3 MHz Sweep 1ms

#Res BW 1 MHz

Power Spectral Density

Channel Power

7.64 dBm 736.31 Mk -67.96 dBm /Hz

STATUS
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RESULT PLOTS (5210 MHz)
Conducted Output Power (802.11ac-CH 42) 29.3 Mbps

Agilent Spectrum Analyrer - Chanse| Power
R 2 =2 e Pz 101, 20110

E‘.,gner' Freq 5.210000000 GHz GmmF:.tq: 6210000000 GHz Radio Sud: None
= Trig: Fres Run Avg|Hold: 100100

EAften: 70 48

l'IrGuIn:lrn'. i Radie Device: BTS
Rl Offsot 20.3 dB
Ref 20.00 dBm
Center Freq
5210000000 GHz

e e

._.__
B T

Span 151.4 MHz

Center 5.21 GHz
#VBW 3 MHz Sweep 1ms

#Res BW 1 MHz

Power Spectral Density

Channel Power

8.65 dBm r75.72 Mk -70.14 dBm =z

STATUS

RESULT PLOTS (5290 MHz)
Conducted Output Power (802.11ac-CH 58) 351 Mbps

Agilen! Spectrum Lnalyner - Channel Power
2 XY P e 103, 0L

8 AL ; S B
Canter Freq 5.290000000 GHz Gariber Freq: 5230000000 GHz Radio Std: Mens
> Trig: Fraa Run Awvg|Hald: 1001100

BAman: 20 4B

Frequency

Radis Davics: BTS

v
FIFGainclew

Ref Offset 20.4 dB
Ref 20.00 dBm

Center Freq
5.290000000 GHz

Span 131.5 MHz

Center 5.29 GHz
#VBW 3 MHz Sweep 1ms

#Res BW 1 MHz

Channel Power Power Spectral Density

573 dBm 77575 Mk -73.06 dBm /Hz

STATUS
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RESULT PLOTS (5530 MHz ~ 5690 MHz)

Conducted Output Power (802.11ac-CH 106) 58.5Mbps

Agilen! Spectrum Lnalyner - Channel Power
g RL G I M Ly O 100 P D 100, 0T
Canter Freq 5.530000000 GHz Gariber Freq: 5530000000 GHz Radio Std: Mens
wee Trig: Fras Run Aurg[Habd: 1001100
#IF Gainclow #Aften; 20 4B Radie Davice: BTS

Frequency

Ref Offset 20.4 dB
Ref 20,00 dBm

CF Step
Center 5.53 GHz Span 151.4 MHz 16.136814 :::
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms et

FreqOfset

Channel Power Power Spectral Density e
2

8.40 dBm 7 75.68 Mk -70.39 dBm Mz

STATUS
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8.4 POWER SPECTRAL DENSITY

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

while the EUT is operating in transmission mode at the appropriate frequencies. The maximum
permissible peak power spectral density is 4 dBm/ MHz in the 5.15 GHz — 5.25 GHz band and 11
dBm/ MHz in the 5.25 GHz — 5.35 GHz and 5.47 GHz — 5.725 GHz bands

TEST CONFIGURATION

EUT Spectrum Analyzer

Coax cable

TEST PROCEDURE
We tested according to Method in KDB 789033(issued 04/08/2013).

The spectrum analyzer is set to :

1.

= © 0N O Ok DN

Set span to encompass the entire emission bandwidth(EBW) of the signal.
RBW = 1 MHz.

VBW = 3 MHz.

Number of points in sweep = 2*span/RBW.

Sweep time = auto.

Detector = RMS(i.e., power averaging), if available. Otherwise, use sample detector mode.

Do not use sweep triggering. Allow the sweep to “free run”.
Trace average at least 100 traces in power averaging(RMS) mode

Use the peak search function on the spectrum analyzer to find the peak of the spectrum.

spectrum.

Sample Calculation
PSD = Reading Value + ATT loss + Cable loss(1 ea) + Duty Cycle Factor
Output Power =-5dBm + 10 dB + 0.8 dB + 0.21 dB = 16.01 dBm

Note :

. If Method SA-2 was used, add 10 log(1/x), where x is the duty cycle, to the peak of the

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 5.2 GHz, 5.3 GHz and 5.6 GHz range that was rounded off to the closest

tenth dB. Actual value of loss for the attenuator and cable combination is below table.
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Band Frequency(MHz) | Loss(dB)
5180 20.30
5190 20.29

UNII 1 5200 20.28
5230 20.29
5240 20.34
5260 20.37
5270 20.38

UNII 2 5300 20.40
5310 20.39
5320 20.39
5500 20.35
5510 20.36
5550 20.41

UNII 2e

5580 20.43
5670 20.43
5700 20.30

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

Conducted Power Density Measurements

Test Result
Measured | Duty Cycle Measured Limit | Pass/Fail
Frequency | Channel Mode Power Factor DenZiot\;/v(?j:Bm) (dBm)
(MHz) No. Density (dB) +
(dBm) Duty Cycle
Factor
5180 36 0.257 0.232254 0.489 4 Pass
5200 40 802.11a -0.468 0.778134 0.310 4 Pass
5240 48 -0.734 1.370087 0.636 4 Pass
5260 52 0.451 0.232254 0.683 11 Pass
5300 60 802.11a -0.178 0.599979 0.422 11 Pass
5320 64 0.160 0.232254 0.392 11 Pass
5500 100 -0.452 1.370087 0.918 11 Pass
5580 116 802.11a -0.497 0.778134 0.281 11 Pass
5720 144 -1.424 1.471276 0.047 11 Pass
Conducted Power Density Measurements
Test Result
Measured | Duty Cycle Measured Limit | Pass/Fail
Frequency | Channel Mode Power Factor DenZﬁ\)’/V(Z%m) (dBm)
(MHz) No. Density (dB) +
(dBm) Duty Cycle
Factor

5180 36 802.11n -2.192 1.387395 -0.805 Pass
5200 40 20MHz -1.981 1.098313 -0.883 Pass
5240 48 BW -2.301 1.518903 -0.782 Pass
5260 52 802.11n -1.049 0.444191 -0.605 11 Pass
5300 60 20MHz -1.180 0.231826 -0.948 1" Pass
5320 64 BW -1.243 0.231826 -1.011 11 Pass
5500 100 802.11n -1.557 0.622354 -0.935 11 Pass
5580 116 20MHz -2.443 1.630875 -0.812 1" Pass
5720 144 BW -2.627 1.630875 -0.996 1" Pass
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Conducted Power Density Measurements
Test Result
Measured Duty Mgasured Limit | Pass/Fail
F Ch I ower
requency anne Mode Power Cycle Density(dBm) | (dBm)
(MHz) No. Density Factor +
(dBm) (dB) Duty Cycle
Factor
5190 38 802.11n -4.831 1.13253 -3.698 Pass
5230 46 40MHz BW -4.435 | 0.812402 -3.623 Pass
5270 54 802.11n -4.367 | 1.852346 -2.515 1 Pass
5310 62 40MHz BW -5.139 2.340832 -2.798 11 Pass
5510 102 -4.798 | 1.852346 -2.946 11 Pass
5550 110 40MHz BW -5.222 1.852346 -3.370 11
5710 142 -5.484 2.507249 -2.977 11 Pass
Conducted Power Density Measurements
Test Result
Measured | Duty Cycle Mgasured Limit | Pass/Fail
F Ch I ower
requency anne Mode Power Factor DenS|ty(dBm) (dBm)
(MHz) No. Density (dB) +
(dBm) Duty Cycle
Factor
- - Pass
5180 36 802.11ac 2.428 0.427107 2.001 4
5200 40 20MHz -2.152 0.800254 -1.352 4 Pass
5240 48 BW -3.185 1.353208 -1.832 4 Pass
- - Pass
5260 52 802.11ac 2.310 0.626662 1.683 11
5300 60 20MHz -2.120 0.230653 -1.889 11 Pass
5320 64 BW -3.093 1.775365 -1.318 11 Pass
- - Pass
5500 100 802.11ac 2.386 0.626662 1.759 11
5580 116 20MHz -2.681 0.800254 -1.881 11 Pass
5720 144 BW -3.685 1.582585 22102 11 Pass
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Conducted Power Density Measurements
Test Result
Measured | Duty Cycle Mgasured Limit | Pass/Fail
F Channel ower
requency anne Mode Power Factor Density(dBm) (dBm)
(MHz) No. Density (dB) +
(dBm) Duty Cycle
Factor
5190 38 802.11ac -6.248 1.843495 -4.405 4 Pass
40MHz
5230 46 BW -7.048 2.699958 -4.348 4 Pass
5270 54 802.11ac -4.494 0.471384 -4.023 11 Pass
40MHz P
5310 62 BW -6.372 2.329142 -4.043 11 ass
- - Pass
5510 102 802 11ac 5.107 0.471384 4.636 11
5550 110 40MHz -6.279 2.329142 -3.950 11 Pass
5710 142 BW -5.750 0.806411 -4.944 11 Pass
Conducted Power Density Measurements
Test Result
Measured Duty Mgasured Limit
ower
Frequency | Channel Mode Power Cycle Density(dBm) (dBm)
(MHz) No. Density Factor + Pass/Fail
(dBm) (dB) Duty Cycle
Factor
802.11ac Pass
5210 42 80MHz BW -8.582 0.865463 -7.717 4
802.11ac Pass
5290 58 80MHz BW -10.491 3.704514 -6.786 11
802.11ac Pass
5530 106 80MHz BW -8.498 1.468689 -7.029 11
802.11ac
5690 138 80MHz BW | -10.545 | 3.099848 -7.445 11 Pass
Note :

1. In order to simplify the report, attached plots were only the highest PSD channel.
2. We applied the 15.407 for Ch.144, 142 and 138 in 802.11ac according to KDB 644545 D01 v01r01.
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RESULT PLOTS
20 MHz BW

Power Spectral Density (802.11a-CH 48)
Agilenl Specirem Anakyrer - Swapl 54
m Rl Fa Py 1000055 MM Coo: 10, 201
Center Freq 5.240000000 GHz #Aug Type: RMS I-

e fawt re- Trig: FresRun RrgHold: 1001100
A e

W {ain:L ow Rinen: 20 4B

Rel OfTeet 20.3 o8
Rel 20.00 dBm

Center 5.24000 GHz ' Span 30.16 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Power Spectral Density (802.11a-CH 52)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5260000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

W {ain:L ow Rinen: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

¢

i | e R A i,

Center 5.26000 GHz ' Span 30.76 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN
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Power Spectral Density (802.11a-CH 100)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.500000000 GHz Blvg Type: RMS

e fawt re- Trig: FresRun RrgHold: 1001100
WG ain:Low Rhimen: 20 B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 550000 GHz
#Res BW 1.0 MHz

Span 30.46 MHz
#VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Agilenl Specirem Anakyrer - Swapl 54

Power Spectral Density (802.11n-CH 48)

10a] AM D PO, 20

m Rl Fa Py I
Center Freq 5. 240000000 GHz FAug Type: RMS sy

e Trig: Fraa Run Aueg|Hold: 1001100
W {ain:L ow Rinen: 20 4B

Rl Ofeet 20.3 9B
Rel 20.00 dBm

Center 5.24000 GHz
#Res BW 1.0 MHz

» 1
g P A |t b

Span 30.98 MHz
#VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN
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Power Spectral Density (802.11n-CH 52)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5 260000000 GHz Bhvg Type: RMS

PHO: Fast =e== 1rEQ: Frae Run Avg|Hald: 100100
\F Gosin: L ow Fhpien: 20 48

Ref OMzel 204 dB
Ref 20.00 dBm

Center Freq

Cenier 5.26000 GHz . Span 30.79 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Power Spectral Density (802.11n-CH 100)

Agilenl Specirem Anakyrer - Swapl 54

F. St - 1 =2 .'.')."'!.-H. B0, 20

Center Freq 5.500000000 GHz Blurg Type: RMS RACE -
PHO: Fasg == 1705 Fres Run Avg|Hald: 10041100 T

WG Lo Bhiten: 20 48 BET

Rl Offaet 204 B MEkri 5.4

Rel 20.00 dBm ?

Center 550000 GHz ' Span 30.98 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Agilenl Specirem Anakyrer - Swapl 54
i AL
Center Freq 5.200000000 GHz

Center 5.20000 GHz
#Res BW 1.0 MHz
STATLS

st L Poinls changed, all races cheand

Power Spectral Density (802.11ac-CH 40)

FRvg Type: RMS
Trig: Frea Run Auwg|Hald: 1001100

PHIE: Fast =i
BAiven: 20 4B

Wz ain:Low

Rl Ofeet 20.3 9B
Rel 20.00 dBm

1

B e T e T

Span 30.82 MHz

#VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

Power Spectral Density (802.11ac-CH 64)

Agilenl Specirem Anakyrer - Swapl 54
i AL
Center Freq 5.320000000 GHz

PHIO: Fast ==
Wz ain:Low

e Typa: RMS

Trig: Frea Run Auwg|Hald: 1001100

BAiven: 20 4B

Rel OfTeet 204 0
Rel 20.00 dBm

Span 31.40 MHz
Sweep 1.07 ms (1000 pts)

Center 532000 GHz
#Res BW 1.0 MHz
STATLS

st L Poinls changed, all races cheand

#VBW 3.0 MHz*

FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Power Spectral Density (802.11ac-CH 100)

Agilenl Specirem Anakyrer - Swapl 54

L RL I
Center Freq 5.500000000 GHz Blvg Type: RMS
Trig: Fréa Run Ag|Hald: 1000100

PHIO: Fast ==
W {ain:L ow Bhitan: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Span 31.14 MHz

Center 5.50000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand

STATUS

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT

Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:

HCTR1312FR34 December 24, 2013 RFID ZNFD956
Page of 165




HCT

HCTCDOD
40 MHz BW

Power Spectral Density (802.11n-CH 46)

Agilenl Specirem Anakyrer - Swapl 54

AL P py 12:5
Center Freq 5.230000000 GHz Blvg Type: RMS

THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100
WG Lo Baen: 20 48

Rl Ofeet 20.3 9B
Rel 20.00 dBm

PN E—— S A

Center 5.23000 GHz ' Span 58.78 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Power Spectral Density (802.11n-CH 54)

Agilenl Specirem Anakyrer - Swapl 54
m Rl Fa Py 12:3H=3% A E:
Center Freq 5.270000000 GHz FAug Type: RMS e

N Fagt re= Trig:FresRun Awg|Hald: 1004100 f
W {ain:L ow Rinen: 20 4B

Rel OfTeet 204 0
Rel 20.00 dBm

1d.|1—.--|_l-.i¥"|-ﬂg..r"'"-|ﬁ—..- _—

]

Center 5.27000 GHz ' Span 59.32 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

uss L Points changed, all traces cheared T
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 | RFID ZNFD956
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Power Spectral Density (802.11n-CH 102

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.510000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

W {ain:L ow Rinen: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

RPN - - - a
A iy | gy g e ey

Center 5.51000 GHz ' Span 59.58 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Power Spectral Density (802.11ac-CH 46)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.230000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

W {ain:L ow Rinen: 20 4B

Rl Ofeet 20.3 9B
Rel 20.00 dBm

Center 5.23000 GHz ' Span 59.48 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Power Spectral Density (802.11ac-CH 54)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5270000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

WG ain:Low BAiten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

R

Center 5.27000 GHz ' Span 509.64 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Power Spectral Density (802.11ac-CH 110)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.550000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

W {ain:L ow Rinen: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

e e i SRS

i

Center 555000 GHz ' Span 59.52 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

R i. Panrils :.Ilum_pm:l all races chaand LT |
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 | RFID ZNFD956
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HCTCOLOD
80 MHz BW

Power Spectral Density (802.11ac-CH 42)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5210000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

WG ain:Low BAiten: 20 4B

Rl Ofeet 20.3 9B
Rel 20.00 dBm

1

- B i

Center 5.21000 GHz ' Span 1234 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Power Spectral Density (802.11ac-CH 58)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.290000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

W {ain:L ow Rinen: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.20000 GHz ' Span 123.2 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

R i. Panrils :.Ilum_pm:l all races chaand LT |
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 | RFID ZNFD956
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Power Spectral Density (802.11ac-CH 106)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.530000000 GHz Blvg Type: RMS

e fawt re- Trig: FresRun RrgHold: 1001100
WG ain:Low Rhimen: 20 B

Rl Ofeet 20,4 98
Rel 20.00 dBm

-
(et e

Center 553000 GHz ' Span 122.5 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Power Spectral Density (802.11ac-CH 138)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.690000000 GHz Blvg Type: RMS
THO: Fast ~e= 172 Fras Run Aorg|Hobd: 100100

WG ain:Low BAiten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.69000 GHz ' Span 122.7 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.07 ms (1000 pts)

uss L Points changed, all traces cheared T
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 | RFID ZNFD956
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HCT

HCTCDOD
8.5 PEAK EXCURSION RATIO

The spectrum analyzer was connected to the antenna terminal while the EUT was operating in
the continuous transmission mode at the appropriate center frequencies. The largest permissible
difference between the modulation envelope(measured using a peak hold function) and the
maximum conducted output power 13 dB/MHz.

TEST CONFIGURATION

EUT Spectrum Analyzer

Coax cable

TEST PROCEDURE
We tested according to KDB 789033(issued 04/08/2013).

The spectrum analyzer is set to :

. Span = Set the span to view the entire emission bandwidth.
. RBW =1 MHz
. VBW 2 3 MHz

. Detector Mode = Peak

. Trace Mode = Max hold

. Allow the sweeps to continue until the trace stabilizes.

. Use the peak search function to find the peak of the spectrum.
. Use the procedure to measure the PPSD

© 00 N O O A W N -

. Compute the ratio of the maximum of the peak-max-hold spectrum to the PPSD.

Note :

1. 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 5.2 GHz, 5.3 GHz and 5.6 GHz range that was rounded off to the closest
tenth dB. Actual value of loss for the attenuator and cable combination is below table.

4. We applied the 15.407 for Ch.144, 142 and 138 in 802.11ac according to KDB 644545 D01 v01r01.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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HCTOOL D

Band Frequency(MHz) | Loss(dB)
5180 20.30
5190 20.29

UNII 1 5200 20.28
5230 20.29
5240 20.34
5260 20.37
5270 20.38

UNII 2 5300 20.40
5310 20.39
5320 20.39
5500 20.35
5510 20.36
5550 20.41

UNII 2e

5580 20.43
5670 20.43
5700 20.30

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

FCC PT.15.247
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCTR1312FR34

Date of Issue:
December 24, 2013 RFID

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and

FCC ID:
ZNFD956
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HCTCDOD
RESULT PLOTS

20 MHz BW

Peak Excursion Ratio (802.11a-CH 36

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5180000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 518000 GHz . Span 30.49 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11a-CH 40)

Agilen! Specirum Analyrer - Swepl S8

_Cumsr Freq 5 200000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 5.20000 GHz . Span 30.29 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11a-CH 48)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5240000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 5.24000 GHz . Span 30.16 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11a-CH 52

Agilenl Specirem Anakyrer - Swapl 54

— T B

Center Freq 5. 260000000 GHz Fhvg Type: RMS
PH: Fam = 170G Fres Rum

W Gain:Low BAtten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.26000 GHz ' Span 30.76 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11a-CH 60)

Agilenl Specirem Anakyrer - Swapl 54

- T B

Center Freq 5.300000000 GHz g Typa: RMS
PHO: Fasg === 17 Frea Run
W Gain:Low Bhiten: 20 48

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.30000 GHz ' Span 30.73 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Peak Excursion Ratio (802.11a-CH 64)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.320000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

|
\
|
I
:
:
|
|

Cenier 5.32000 GHz . Span 30.53 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956

Page of 165




Peak Excursion Ratio (802.11a-CH 100

Agilenl Specirem Anakyrer - Swapl 54

- T B

Center Freq 5.500000000 GHz g Typa: RMS
PHO: Fasg === 17 Frea Run
W Gain:Low Bhiten: 20 48

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 550000 GHz ' Span 30.46 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Peak Excursion Ratio (802.11a-CH 116)

Agilen! Specirum Analyrer - Swepl S8

_Cumsr Freq 5.580000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

Cenier 5.58000 GHz . Span J0.77 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11a-CH 144)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.720000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

Cenier 5.72000 GHz . Span 30.95 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11n-CH 36)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5180000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 518000 GHz . Span 31.09 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11n-CH 40)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5 200000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 5.20000 GHz . Span 31.27 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11n-CH 48)

Agilenl Specirem Anakyrer - Swapl 54

— T B

Center Freq 5. 240000000 GHz Fhvg Type: RMS
PH: Fam = 170G Fres Rum
WG ain:Low Bhiten: 20 48

Rl Ofeet 20.3 9B
Rel 20.00 dBm

Center 5.24000 GHz ' Span 30.98 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956

Page of 165




Peak Excursion Ratio (802.11n-CH 52

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5 260000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

|
1
|
|
|
|

Cenier 5.26000 GHz . Span 30.79 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L S ng Hamkwarne Siaisucs STAMS

Peak Excursion Ratio (802.11n-CH 60)

Agilan! Specirmm Lnafyrer - Swapt 34
F. - e - 1 drp b = ).ﬂ'!.-lu. B0, 20
Center Freq 5.300000000 GHz Blurg Type: RMS RACE -
PHO: Fasg == 1705 Fres Run o
WG Lo Bhiten: 20 48 BET
Rl Offast 204 B AMEr] -3
Rel 20.00 dBm

Center 5.30000 GHz ' Span 30.85 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11n-CH 64)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.320000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

Cenier 5.32000 GHz . Span 31.21 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11n-CH 100

Agilenl Specirem Anakyrer - Swapl 54

- T B

Center Freq 5.500000000 GHz g Typa: RMS
PHO: Fasg === 17 Frea Run
W Gain:Low Bhiten: 20 48

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 550000 GHz ' Span 30.98 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11n-CH 116)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.580000000 GHz Bhwg Type: RMS
= Trig: Frea Run

PHIO: Fast =+
W Gain:Low RAiten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 558000 GHz ' Span 31.02 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Peak Excursion Ratio (802.11n-CH 144)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5720000000 GHz Bhwg Type: RMS
= Trig: Frea Run

PHIO: Fast =+
W Gain:Low RAiten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.72000 GHz ' Span 30.94 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

R i. Panrils :.Ilum_pm:l all races chaand LT |
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 | RFID ZNFD956
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Peak Excursion Ratio (802.11ac-CH 36

Agilenl Specirem Anakyrer - Swapl 54

~ - I B
Center Freq 5. 180000000 GHz g Typa: RMS
PH: Fam = 170G Fres Rum

W {ain:L ow Rinen: 20 4B

Rl Ofeet 20.3 9B
Rel 20.00 dBm

Center 5.18000 GHz ' Span 31.15 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

STATUS

st L Poinls changed, all races cheand

Peak Excursion Ratio (802.11ac-CH 40)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5 200000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 5.20000 GHz . Span 30.82 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956

Page of 165



Peak Excursion Ratio (802.11ac-CH 48)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5240000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 5.24000 GHz . Span 3J0.86 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11ac-CH 52)

Agilenl Specirem Anakyrer - Swapl 54

- T B

Center Freq 5. 260000000 GHz g Typa: RMS
PHO: Fasg === 17 Frea Run
W Gain:Low Bhiten: 20 48

Rel OfTeet 204 0
Rel 20.00 dBm

Center 5.26000 GHz ' Span 30.96 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

R i. Panrils \'.||il|'lljl.'lj all races chaand LT |
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11ac-CH 60)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.300000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

|
|
I
|
|
|
|
|

Cenier 5.30000 GHz . Span 31.07 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11ac-CH 64)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.320000000 GHz Bhwg Type: RMS
= Trig: Frea Run

PHIO: Fast =+
W {ain:L ow Bhitan: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 532000 GHz ' Span 31.40 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11ac-CH 100)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.500000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

el Osel 20.4 dB
Ref 20.00 dBm

|
|
I
|
i
|
|

Cenier 5.50000 GHz . Span 31.14 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11ac-CH 116)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.580000000 GHz Bhwg Type: RMS
= Trig: Frea Run

PHIO: Fast =+
W Gain:Low RAiten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 558000 GHz ' Span 31.07 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11ac-CH 144)

Agilen! Specirum Analyrer - Swepl S8

_Cﬁmer Freq 5.720000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

Cenier 5.72000 GHz Span 30.82 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

ust - LiPoints changed. ol traces chearad R
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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HCTCDOD
40 MHz BW

Peak Excursion Ratio (802.11n-CH 38)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.190000000 GHz BAvg Type: RMS
PHO: Fasy =+ 1700 Fras Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Cenier 5.19000 GHz . Span 59.26 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11n-CH 46)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5 230000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 20.3 dB
Ref 20.00 dBm

Center Freq

Cenier 5.23000 GHz . Span 58.78 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinits changed. o iraces cheaned NTATLS.
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11n-CH 54)

Agilenl Specirem Anakyrer - Swapl 54

— T B

Center Freq 5. 270000000 GHz Fhvg Type: RMS
PH: Fam = 170G Fres Rum

W Gain:Low BAtten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.27000 GHz ' Span 59.32 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Peak Excursion Ratio (802.11n-CH 62)

Agilen! Specirum Analyrer - Swepl S8
'_... RL 12T 0T A Dt 108, SIS
Center Freq 5.310000000 GHz BAvg Type: RMS Ly

PO Fast == TH: Fras Run
IF G L oy BAnen: 20 48

Ref OMzel 204 dB
Ref 20.00 dBm

Cenier 5.31000 GHz . Span 59.29 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st LI Ppinis |:h.|~|g|."J ol irmces chapnod STAns
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11n-CH 102)

Agilenl Specirem Anakyrer - Swapl 54

— T B
Center Freq 5.510000000 GHz Fhvg Type: RMS
PH: Fam = 170G Fres Rum
W Gain:Low BAtten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.51000 GHz ' Span 59.58 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand TR

Peak Excursion Ratio (802.11n-CH 110)

Agilenl Specirem Anakyrer - Swapl 54

— T B
Center Freq 5.550000000 GHz Fhvg Type: RMS
PH: Fam = 170G Fres Rum
W Gain:Low BAtten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 555000 GHz ' Span 59.67 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

R i. ﬁbgu'lhum Complelng LT |
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 | RFID ZNFD956
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Peak Excursion Ratio (802.11n-CH 142

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.710000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

Cenier 5.71000 GHz . Span 59.14 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11ac-CH 38

Agilenl Specirem Anakyrer - Swapl 54

- RL I B
Center Freq 5190000000 GHz Bhwg Type: RMS
PN Fast = 1000 Frae Run
WG ainil ow Bhiten: 20 48
Rl Offast 20.3 0B AMEr] -£
Rel 20.00 dBm

Center 5.19000 GHz ' Span 59.26 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956

Page of 165




Peak Excursion Ratio (802.11ac-CH 46)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5.230000000 GHz Bhwg Type: RMS
= Trig: Frea Run

PHIO: Fast =+
W Gain:Low RAiten: 20 4B

Rl Ofeet 20.3 9B
Rel 20.00 dBm

Center 5.23000 GHz ' Span 59.48 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Peak Excursion Ratio (802.11ac-CH 54)

Agilenl Specirem Anakyrer - Swapl 54

L RL I v
Center Freq 5270000000 GHz Bhwg Type: RMS
= Trig: Frea Run

PHIO: Fast =+
W Gain:Low RAiten: 20 4B

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 5.27000 GHz ' Span 509.64 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

R i. Panrils :.Ilum_pm:l all races chaand LT |
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 | RFID ZNFD956
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Peak Excursion Ratio (802.11ac-CH 62

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.310000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

|
\
|
|
|
|
|
|

Cenier 5.31000 GHz . Span 59.60 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

Peak Excursion Ratio (802.11ac-CH 102)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.510000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

|
\
|
|
|
|
|
|

Cenier 5.51000 GHz . Span 59.50 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st LI Ppinis I‘.h.l'lgl.“J ol irmces chapnod STAns
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11ac-CH 110)

Agilenl Specirem Anakyrer - Swapl 54

- T B

Center Freq 5.550000000 GHz g Typa: RMS
PHO: Fasg === 17 Frea Run
W Gain:Low Bhiten: 20 48

Rl Ofeet 20,4 98
Rel 20.00 dBm

Center 555000 GHz ' Span 59.52 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand TR

Peak Excursion Ratio (802.11ac-CH 142

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.710000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Ref OMzel 204 dB
Ref 20.00 dBm

Cenier 5.71000 GHz . Span 59.50 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st LI Ppinis I‘.h.l'lgl.“J ol irmces chapnod STAns
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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80 MHz BW
Peak Excursion Ratio (802.11ac-CH 42)

Agilenl Specirem Anakyrer - Swapl 54

i L I B
Center Freq 5210000000 GHz Bhwg Type: RMS
PHO: Famt == 1700 Frea Run
WG ainil ow Bhiten: 20 48
Rel Offset 20.3 0B AMEF]
Rel 20.00 dBm

Center 5.21000 GHz ' Span 1234 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinls changed, all races cheand LTRMIN

Peak Excursion Ratio (802.11ac-CH 58)

Agilen! Specirum Analyrer - Swepl S8
D O30 10 PN L
Center Freq 5290000000 GHz BAvg Type: RMS Ly
PO Fast == 17EQ: Fras Fun '_-'

IF G L oy BAnen: 20 48

Refl OMzel 204 dB
Ref 20.00 dBm

Cenier 5.29000 GHz . Span 123.2 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st LI Ppinis I‘.h.l'lgl.“J ol irmces chapnod STAns
FCC PT.15.247
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Peak Excursion Ratio (802.11ac-CH 106)

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5.530000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Ref OMzel 204 dB
Ref 20.00 dBm

Cenier 5.53000 GHz . Span 122.5 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

ust L/ Alignment Comploted it

Peak Excursion Ratio (802.11ac-CH 138

Agilen! Specirum Analyrer - Swepl S8

_Camsr Freq 5690000000 GHz BAvg Type: RMS
PHO: Fast =e== 1rEQ: Frae Run
IF Goin: L ow BAnen: 20 43

Refl OMzel 204 dB
Ref 20.00 dBm

Cenier 5.60000 GHz . Span 122.7 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.07 ms (1000 pts)

st L Poinis chianged, ol ireces chaaned STAMS

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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([ mpaaMa) ]
8.6 FREQUENCY STABILITY.

The EUT was placed inside an environmental chamber as the temperature in the chamber was
varied between -30 and 50 . The temperature was incremented by 10 intervals and the unit
was allowed to stabilize at each temperature before each measurement. The center frequency of
the transmitting channel was evaluated at each temperature and the frequency deviation from the
channel’s center frequency was recorded.

20 MHz BW
OPERATING BAND: UNII Band 1
OPERATING FREQUENCY: 5,180,000,000 Hz
CHANNEL: 36
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5180 003.98 3.98
100% -30 5179 993.85 -6.15
100% -20 5179 995.33 -4.67
100% -10 5179 992.89 -7.11
100% 3.80 0 5179 997.69 -2.31
100% +10 5180 001.23 1.23
100% +30 5180 004.56 4.56
100% +40 5179 999.64 -0.36
100% +50 5179 995.44 -4.56
115% 4.37 +20 5180 006.33 6.33
Batt. Endpoint 3.50 +20 5180 004.56 4.56
Note:

Based on the results of the frequency stability test shown above the frequency deviation results measured
are very small. As such it is determined that the channels at the band edge would remain in-band when the
maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Note:

OPERATING BAND:
OPERATING FREQUENCY:

UNII Band 2

5,260,000,000 Hz

CHANNEL: 52
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5260 006.46 6.46
100% -30 5259 994.88 -5.12
100% -20 5259 993.88 -6.12
100% -10 5259 995.06 -4.94
100% 3.80 0 5259 998.33 -1.67
100% +10 5260 000.88 0.88
100% +30 5260 003.10 31
100% +40 5259 997.22 -2.78
100% +50 5259 995.31 -4.69
115% 4.37 +20 5260 004.21 4.21
Batt. Endpoint 3.50 +20 5260 005.89 5.89

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Note:

OPERATING BAND: UNII Band 3
OPERATING FREQUENCY: 5,500,000,000 Hz
CHANNEL: 100
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5500 001.46 1.46
100% -30 5499 998.36 -1.64
100% -20 5499 994.36 -5.64
100% -10 5499 995.87 -4.13
100% 3.80 0 5499 997.67 -2.33
100% +10 5500 000.87 0.87
100% +30 5500 002.11 2.1
100% +40 5499 996.83 -3.17
100% +50 5499 996.01 -3.99
115% 4.37 +20 5500 003.67 3.67
Batt. Endpoint 3.50 +20 5500 004.58 4.58

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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40 MHz BW

OPERATING BAND: UNII Band 1
OPERATING FREQUENCY: 5,190,000,000 Hz
CHANNEL: 38
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5190 001.65 1.65
100% -30 5189 997.44 -2.56
100% -20 5189 995.79 -4.21
100% -10 5189 996.67 -3.33
100% 3.80 0 5189 998.46 -1.54
100% +10 5190 002.34 2.34
100% +30 5190 001.89 1.89
100% +40 5189 996.86 -3.14
100% +50 5189 996.32 -3.68
115% 4.37 +20 5190 004.12 412
Batt. Endpoint 3.50 +20 5190 004.38 4.38

Note:

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Note:

OPERATING BAND: UNII Band 2
OPERATING FREQUENCY: 5,270,000,000 Hz
CHANNEL: 54
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5270 002.13 213
100% -30 5269 997.36 -2.64
100% -20 5269 996.43 -3.57
100% -10 5269 995.03 -4.97
100% 3.80 0 5 269 997.66 -2.34
100% +10 5270 004.18 4.18
100% +30 5270 003.54 3.54
100% +40 5269 997.22 -2.78
100% +50 5269 996.36 -3.64
115% 4.37 +20 5270 005.56 5.56
Batt. Endpoint 3.50 +20 5270 002.45 2.45

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.

FCC PT.15.247

FCC CERTIFICATION REPORT

www.hct.co.kr

TEST REPORT
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Note:

OPERATING BAND: UNII Band 3
OPERATING FREQUENCY: 5,5610,000,000 Hz
CHANNEL: 102
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5510 002.45 2.45
100% -30 5510 001.34 1.34
100% -20 5509 997.36 -2.64
100% -10 5509 996.41 -3.59
100% 3.80 0 5509 997.52 -2.48
100% +10 5510 006.31 6.31
100% +30 5510 008.15 8.15
100% +40 5510 003.49 3.49
100% +50 5510 002.61 2.61
115% 4.37 +20 5510 007.21 7.21
Batt. Endpoint 3.50 +20 5510 005.64 5.64

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.
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80 MHz BW

OPERATING BAND: UNII Band 1
OPERATING FREQUENCY: 5,210,000,000 Hz
CHANNEL: 42
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5210 006.45 6.45
100% -30 5209 998.66 -1.34
100% -20 5209 997.55 -2.45
100% -10 5209 995.84 -4.16
100% 3.80 0 5209 999.85 -0.15
100% +10 5210 002.54 2.54
100% +30 5209 996.86 -3.14
100% +40 5209 994.88 -5.12
100% +50 5210 002.86 2.86
115% 4.37 +20 5210003.12 3.12
Batt. Endpoint 3.50 +20 5210 003.45 3.45

Note:

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.
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Note:

OPERATING BAND:
OPERATING FREQUENCY:

UNII Band 2

5,290,000,000 Hz

CHANNEL: 52
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5290 002.31 2.31
100% -30 5289 997.78 -2.22
100% -20 5289 993.85 -6.15
100% -10 5289 996.79 -3.21
100% 3.80 0 5289 999.11 -0.89
100% +10 5290 002.51 2.51
100% +30 5290 003.94 3.94
100% +40 5290 001.09 1.09
100% +50 5290 002.37 2.37
115% 4.37 +20 5290 006.84 6.84
Batt. Endpoint 3.50 +20 5290 003.65 3.65

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.
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Note:

OPERATING BAND: UNII Band 3
OPERATING FREQUENCY: 5,530,000,000 Hz
CHANNEL: 100
REFERENCE VOLTAGE: 3.8 VDC
Voltage Power Temp. Frequency Frequency
(%) (VDC) () (kHz) Error (kHz)
100% +20(Ref) 5530 001.36 1.36
100% -30 5529 996.36 -3.64
100% -20 5529 997.42 -2.58
100% -10 5529 996.81 -3.19
100% 3.80 0 5530 000.54 0.54
100% +10 5530 002.39 2.39
100% +30 5530 004.54 4.54
100% +40 5530 003.84 3.84
100% +50 5530 002.15 215
115% 4.37 +20 5530 003.18 3.18
Batt. Endpoint 3.50 +20 5530 005.87 5.87

Based on the results of the frequency stability test shown above the frequency deviation results measured

are very small. As such it is determined that the channels at the band edge would remain in-band when the

maximum measured frequency error noted during the frequency stability tests is applied. Therefore the

device is determined to remain operating in band over the temperature and voltage range as tested.
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8.7 RADIATED MEASUREMENT.

8.7.1 RADIATED SPURIOUS EMISSIONS.
Test Requirements and limit, §15.205, §15.209, §15.407

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)

0.009 — 0.490 2400/F (kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

§15.407, KDB 789033

All harmonics that do not lie in a restricted band are subject to a peak limit of -27 dBm/MHz. At a distance of

3 meters the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2 dB to

the EIRP limit of -27 dBm/MHz to obtain the limit for out of band spurious emissions of 68.2 dBuV/m.
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Test Configuration

Below 30 MHz
RX Antenna
EUT
__f_-l l T
g0cm i s "i 1m
]

Metal Full Soldered Ground Plane

Spectrum Analyzer

! Receiver oo

30 MHz -1 GHz

RX Antenna

ant. feed
point
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Metal Full Soldered Ground Plane
Spectrum Analyzer

Receiver >~ [
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Above 1 GHz
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TEST PROCEDURE USED
ANSI C63.4(2003)
Method H)5) in KDB 789033, issued 04/08/2013 (Peak)

Method H)6)d) in KDB 789033, issued 04/08/2013 (Average)

. Spectrum setting:

- Peak.

. RBW =1 MHz
. VBW = 3 MHz

. Detector = Peak

. Trace mode = max hold

. Allow sweeps to continue until the trace stabilizes.

1
2
3
4. Sweep Time = auto
5
6
7

. Note that if the transmission is not continuous, the time required for the trace to stabilize will increase by

a factor of approximately 1/x, where x is the duty cycle.

- Average ( Method VB :Averaging using reduced video bandwidth)
1. RBW = 1 MHz
2. VBW

2.1. If the EUT is configured to transmit with duty cycle = 98 percent, set VBW < RBW/100(i.e., 10 kHz)
but not less than 10 Hz.

2.2. If the EUT duty cycle is < 98 percent, set VBW = 1/T, where T is the minimum transmission

duration.

3. The analyzer is set to linear detector mode.

4. Detector = Peak.
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5. Sweep time = auto.

6. Trace mode = max hold.

7. Allow max hold to run for at least 50 traces if the transmitted signal is continuous or has at least 98

percent duty cycle. For lower duty cycles, increase the minimym number of traces by a factor of 1/x,

where x is the duty cycle.

Note :

1. We used the case 2 for 802.11a/n_20/n_40/ac_20/ac_40/ac_80 to perform the average filed strength

measurements for RSE and radiated band edge test.

2. The actual setting value of VBW for 802.11a/n_20/n_40/ac_20/ac_40/ac_80.
3. We applied the 15.407 for Ch.144, 142 and 138 in 802.11ac according to KDB 644545 D01 v01r01.

The actual
setting
Worst Data rate Ton Tiotal Duty Cycle VBW(1/T)
Mode value of
(Mbps) (ms) (ms) (%) (Hz) S
(Hz)
a 6 2.057 2170 94.79 486 1000
n_20 6.5 1.915 2.020 94.80 522 1000
n_40 13.5 0.942 1.044 90.23 1062 3000
ac_20 6.5 1.925 2.030 94.83 519 1000
ac_40 13.5 0.942 1.050 89.71 1062 3000
ac_80 29.3 0.458 0.559 81.93 2183 3000
_I:_E(S:TP;IQSOZ;; FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
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TEST RESULTS
9 kHz — 30MHz
Operation Mode: Normal Mode
Frequency | Reading | Ant. factor | Cable loss | Ant. POL Total Limit Margin
dB dB /m dB (H/V) dB /m dB /m dB

No Critical peaks found

Notes:

1. Measuring frequencies from 9 kHz to the 30MHz.
2. The reading of emissions are attenuated more than 20 dB below the permissible

limits or the field strength is too small to be measured.
3. Distance extrapolation factor = 40 log (specific distance / test distance) (dB)
4. Limit line = specific Limits (dBuV) + Distance extrapolation factor
5. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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TEST RESULTS
Below 1 GHz
Operation Mode: Normal Mode

Frequency | Reading | Ant. factor | Cable loss | Ant. POL Total Limit Margin
dB dB /m dB (H/V) dB /m dB /m dB
No Critical peaks found
Notes:

1. Measuring frequencies from 30 MHz to the 1 GHz.

2. Radiated emissions measured in frequency range from 30 MHz to 1000 MHz were made

with an instrument using Quasi peak detector mode.
3. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Above 1 GHz

Band : UNII 1

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5180 MHz

Channel No. 36 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10360 40.34 9.33 \Y, 49.67 68.20 18.53 PK
15540 45.06 14.61 \Y, 59.67 73.98 14.31 PK
15540 31.51 14.61 \% 46.12 53.98 7.86 AV
10360 40.28 9.33 H 49.61 68.20 18.59 PK
15540 45.29 14.61 H 59.90 73.98 14.08 PK
15540 31.34 14.61 H 45.95 53.98 8.03 AV

Band : UNII 1

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5200 MHz

Channel No. 40 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHZ] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10400 40.32 10.13 Vv 50.45 68.20 17.75 PK
15600 44.70 14.60 \Y, 59.30 73.98 14.68 PK
15600 31.51 14.60 \Y, 46.11 53.98 7.87 AV
10400 40.06 10.13 H 50.19 68.20 18.01 PK
15600 44.98 14.60 H 59.58 73.98 14.40 PK
15600 31.62 14.60 H 46.22 53.98 7.76 AV

FCC PT.15.247
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Band : UNII 1

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5240 MHz

Channel No. 48 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10480 39.65 10.20 \Y, 49.85 68.20 18.35 PK
15720 46.62 13.47 \Y, 60.09 73.98 13.89 PK
15720 32.62 13.47 \% 46.09 53.98 7.89 AV
10480 40.34 10.20 H 50.54 68.20 17.66 PK
15720 46.41 13.47 H 59.88 73.98 14.10 PK
15720 32.86 13.47 H 46.33 53.98 7.65 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an

instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.

4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11a. Worst case is 6 Mbps in 802.11a.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna
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Band : UNII 1

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5180 MHz

Channel No. 36 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10360 41.28 9.33 \Y, 50.61 68.20 17.59 PK
15540 46.88 14.61 \Y, 61.49 73.98 12.49 PK
15540 32.37 14.61 \% 46.98 53.98 7.00 AV
10360 40.59 9.33 H 49.92 68.20 18.28 PK
15540 45.26 14.61 H 59.87 73.98 14.11 PK
15540 32.45 14.61 H 47.06 53.98 6.92 AV

Band : UNII 1

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5200 MHz

Channel No. 40 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10400 40.47 10.13 Vv 50.60 68.20 17.60 PK
15600 44 .98 14.60 \Y, 59.58 73.98 14.40 PK
15600 31.62 14.60 \Y, 46.22 53.98 7.76 AV
10400 40.01 10.13 H 50.14 68.20 18.06 PK
15600 44.39 14.60 H 58.99 73.98 14.99 PK
15600 31.47 14.60 H 46.07 53.98 7.9 AV
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Band : UNII 1

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5240 MHz

Channel No. 48 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10480 39.94 10.20 \Y, 50.14 68.20 18.06 PK
15720 46.44 13.47 \Y, 59.91 73.98 14.07 PK
15720 32.70 13.47 \% 46.17 53.98 7.81 AV
10480 40.28 10.20 H 50.48 68.20 17.72 PK
15720 46.52 13.47 H 59.99 73.98 13.99 PK
15720 32.91 13.47 H 46.38 53.98 7.60 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11n_20 MHz BW. Worst case is 6.5 Mbps in 802.11n_20 MHz
BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 1

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5180 MHz

Channel No. 36 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10360 41.22 9.33 \Y, 50.55 68.20 17.65 PK
15540 46.85 14.61 \Y, 61.46 73.98 12.52 PK
15540 32.36 14.61 \% 46.97 53.98 7.01 AV
10360 40.50 9.33 H 49.83 68.20 18.37 PK
15540 45.23 14.61 H 59.84 73.98 14.14 PK
15540 32.41 14.61 H 47.02 53.98 6.96 AV

Band : UNII 1

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5200 MHz

Channel No. 40 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10400 40.39 10.13 \Y 50.52 68.20 17.68 PK
15600 44 .96 14.60 \Y, 59.56 73.98 14.42 PK
15600 31.60 14.60 \Y, 46.20 53.98 7.78 AV
10400 39.96 10.13 H 50.09 68.20 18.11 PK
15600 44.38 14.60 H 58.98 73.98 15.00 PK
15600 31.44 14.60 H 46.04 53.98 7.94 AV

FCC PT.15.247
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCTR1312FR34

Date of Issue:
December 24, 2013

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and

RFID

FCC ID:
ZNFD956

Page of 165




HCT

HCTCOLOD

Band : UNII 1

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5240 MHz

Channel No. 48 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10480 39.90 10.20 \Y, 50.10 68.20 18.10 PK
15720 46.40 13.47 \Y, 59.87 73.98 14.11 PK
15720 32.68 13.47 \% 46.15 53.98 7.83 AV
10480 40.23 10.20 H 50.43 68.20 17.77 PK
15720 46.48 13.47 H 59.95 73.98 14.03 PK
15720 32.88 13.47 H 46.35 53.98 7.63 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11ac_20 MHz BW. Worst case is 6.5 Mbps in 802.11ac_20
MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 1

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5190 MHz

Channel No. 38 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10380 41.21 9.70 \Y, 50.91 68.20 17.29 PK
15570 46.75 14.62 \Y, 61.37 73.98 12.61 PK
15570 32.33 14.62 \% 46.95 53.98 7.03 AV
10380 40.46 9.70 H 50.16 68.20 18.04 PK
15570 45.19 14.62 H 59.81 73.98 14.17 PK
15570 32.38 14.62 H 47.00 53.98 6.98 AV

Band : UNII 1

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5230 MHz

Channel No. 46 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10460 40.05 10.26 Vv 50.31 68.20 17.89 PK
15690 46.35 14.33 \Y, 60.68 73.98 13.30 PK
15690 32.59 14.33 \Y, 46.92 53.98 7.06 AV
10460 40.11 10.26 H 50.37 68.20 17.83 PK
15690 46.42 14.33 H 60.75 73.98 13.23 PK
15690 32.84 14.33 H 4717 53.98 6.81 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an

instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.
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4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain

5. We have done all data rate in 802.11n_40 MHz BW. Worst case is 13.5 Mbps in 802.11n_40

MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 1

Operation Mode: 802.11ac_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5190 MHz

Channel No. 38 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10380 41.19 9.70 \Y, 50.89 68.20 17.31 PK
15570 46.64 14.62 \Y, 61.26 73.98 12.72 PK
15570 32.39 14.62 \% 47.01 53.98 6.97 AV
10380 40.64 9.70 H 50.34 68.20 17.86 PK
15570 45.26 14.62 H 59.88 73.98 14.10 PK
15570 32.33 14.62 H 46.95 53.98 7.03 AV

Band : UNII 1

Operation Mode: 802.11ac_40 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5230 MHz

Channel No. 46 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10460 40.29 10.26 Vv 50.55 68.20 17.65 PK
15690 46.55 14.33 \Y, 60.88 73.98 13.10 PK
15690 32.61 14.33 \Y, 46.94 53.98 7.04 AV
10460 40.08 10.26 H 50.34 68.20 17.86 PK
15690 46.31 14.33 H 60.64 73.98 13.34 PK
15690 32.74 14.33 H 47.07 53.98 6.91 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an

instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.
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4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain

5. We have done all data rate in 802.11ac_40 MHz BW. Worst case is 13.5 Mbps in 802.11ac_40

MHz BW.

6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna
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Band : UNII 1

Operation Mode: 802.11ac_80 MHz BW

Transfer Rate: 29.3 Mbps

Operating Frequency 5210 MHz

Channel No. 42 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10420 41.23 10.43 \Y, 51.66 68.20 16.54 PK
15630 46.51 14.15 \Y, 60.66 73.98 13.32 PK
15630 32.41 14.15 \% 46.56 53.98 7.42 AV
10420 40.81 10.43 H 51.24 68.20 16.96 PK
15630 45.33 14.15 H 59.48 73.98 14.50 PK
15630 32.36 14.15 H 46.51 53.98 7.47 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11ac_80 MHz BW. Worst case is 29.3 Mbps in 802.11ac_80
MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5260 MHz

Channel No. 52 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10520 41.43 10.38 \Y, 51.81 68.20 16.39 PK
15780 46.79 14.38 \Y, 61.17 73.98 12.81 PK
15780 32.40 14.38 \% 46.78 53.98 7.20 AV
10520 40.66 10.38 H 51.04 68.20 17.16 PK
15780 45.46 14.38 H 59.84 73.98 14.14 PK
15780 32.54 14.38 H 46.92 53.98 7.06 AV

Band : UNII 2

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5300 MHz

Channel No. 60 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10600 39.80 10.39 \Y 50.19 73.98 23.79 PK
10600 26.29 10.39 \Y, 36.68 53.98 17.30 AV
15900 44 .22 14.00 \Y, 58.22 73.98 15.76 PK
15900 31.06 14.00 \% 45.06 53.98 8.92 AV
10600 39.42 10.39 H 49.81 73.98 2417 PK
10600 26.20 10.39 H 36.59 53.98 17.39 AV
15900 44.34 14.00 H 58.34 73.98 15.64 PK
15900 31.21 14.00 H 45.21 53.98 8.77 AV
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Band : UNII 2

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10640 39.58 10.50 \Y, 50.08 73.98 23.90 PK
10640 26.22 10.50 \Y, 36.72 53.98 17.26 AV
15960 43.88 14.27 \% 58.15 73.98 15.83 PK
15960 30.66 14.27 V 44.93 53.98 9.05 AV
10640 39.02 10.50 H 49.52 73.98 24 .46 PK
10640 26.17 10.50 H 36.67 53.98 17.31 AV
15960 44 17 14.27 H 58.44 73.98 15.54 PK
15960 30.79 14.27 H 45.06 53.98 8.92 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an

instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.

4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11a. Worst case is 6 Mbps in 802.11a.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5260 MHz

Channel No. 52 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10520 41.62 10.38 \Y, 52.00 68.20 16.20 PK
15780 46.77 14.38 \Y, 61.15 73.98 12.83 PK
15780 32.61 14.38 \% 46.99 53.98 6.99 AV
10520 40.51 10.38 H 50.89 68.20 17.31 PK
15780 4552 14.38 H 59.90 73.98 14.08 PK
15780 32.61 14.38 H 46.99 53.98 6.99 AV

Band : UNII 2

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5300 MHz

Channel No. 60 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10600 39.67 10.39 \Y 50.06 73.98 23.92 PK
10600 26.31 10.39 \Y, 36.70 53.98 17.28 AV
15900 44 .32 14.00 \Y, 58.32 73.98 15.66 PK
15900 31.09 14.00 \% 45.09 53.98 8.89 AV
10600 39.55 10.39 H 49.94 73.98 24.04 PK
10600 26.01 10.39 H 36.40 53.98 17.58 AV
15900 44 .45 14.00 H 58.45 73.98 15.53 PK
15900 31.12 14.00 H 45.12 53.98 8.86 AV
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Band : UNII 2

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10640 39.85 10.50 \Y, 50.35 73.98 23.63 PK
10640 26.11 10.50 \Y, 36.61 53.98 17.37 AV
15960 43.69 14.27 \% 57.96 73.98 16.02 PK
15960 30.18 14.27 \% 44 .45 53.98 9.53 AV
10640 39.20 10.50 H 49.70 73.98 24 .28 PK
10640 26.08 10.50 H 36.58 53.98 17.40 AV
15960 44.71 14.27 H 58.98 73.98 15.00 PK
15960 30.97 14.27 H 45.24 53.98 8.74 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11n_20 MHz BW. Worst case is 6.5 Mbps in 802.11n_20 MHz
BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956

Page of 165




HCT

HCTCOLOD

Band : UNII 2

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5260 MHz

Channel No. 52 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10520 41.61 10.38 \Y, 51.99 68.20 16.21 PK
15780 46.74 14.38 \Y, 61.12 73.98 12.86 PK
15780 32.59 14.38 \% 46.97 53.98 7.01 AV
10520 40.50 10.38 H 50.88 68.20 17.32 PK
15780 45.48 14.38 H 59.86 73.98 14.12 PK
15780 32.58 14.38 H 46.96 53.98 7.02 AV

Band : UNII 2

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5300 MHz

Channel No. 60 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10600 39.78 10.39 \Y 50.17 73.98 23.81 PK
10600 26.33 10.39 \Y, 36.72 53.98 17.26 AV
15900 44.29 14.00 \Y, 58.29 73.98 15.69 PK
15900 31.08 14.00 \% 45.08 53.98 8.90 AV
10600 39.59 10.39 H 49.98 73.98 24.00 PK
10600 26.04 10.39 H 36.43 53.98 17.55 AV
15900 44.39 14.00 H 58.39 73.98 15.59 PK
15900 31.10 14.00 H 45.10 53.98 8.88 AV
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Band : UNII 2

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10640 39.81 10.50 \Y, 50.31 73.98 23.67 PK
10640 26.08 10.50 \Y, 36.58 53.98 17.40 AV
15960 43.52 14.27 \% 57.79 73.98 16.19 PK
15960 30.15 14.27 \% 44.42 53.98 9.56 AV
10640 39.22 10.50 H 49.72 73.98 24.26 PK
10640 26.01 10.50 H 36.51 53.98 17.47 AV
15960 44 .67 14.27 H 58.94 73.98 15.04 PK
15960 30.94 14.27 H 45.21 53.98 8.77 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11ac_20 MHz BW. Worst case is 6.5 Mbps in 802.11ac_20
MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5270 MHz

Channel No. 54 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10540 41.15 10.55 \Y, 51.70 68.20 16.50 PK
15810 46.70 14.26 \Y, 60.96 73.98 13.02 PK
15810 32.54 14.26 \% 46.80 53.98 7.18 AV
10540 40.42 10.55 H 50.97 68.20 17.23 PK
15810 45.41 14.26 H 59.67 73.98 14.31 PK
15810 32.53 14.26 H 46.79 53.98 7.19 AV

Band : UNII 2

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5310 MHz

Channel No. 62 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10620 39.88 10.25 \Y 50.13 73.98 23.85 PK
10620 26.03 10.25 \Y, 36.28 53.98 17.70 AV
15930 44.68 13.62 \Y, 58.30 73.98 15.68 PK
15930 30.56 13.62 \% 44.18 53.98 9.80 AV
10620 39.31 10.25 H 49.56 73.98 2442 PK
10620 25.94 10.25 H 36.19 53.98 17.79 AV
15930 45.02 13.62 H 58.64 73.98 15.34 PK
15930 30.98 13.62 H 44.60 53.98 9.38 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an
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instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.

4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain

5. We have done all data rate in 802.11n_40 MHz BW. Worst case is 13.5 Mbps in 802.11n_40
MHz BW.

6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2

Operation Mode: 802.11ac_40 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5270 MHz

Channel No. 54 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10540 41.36 10.55 \Y, 51.91 68.20 16.29 PK
15810 46.12 14.26 \Y, 60.38 73.98 13.60 PK
15810 32.60 14.26 \% 46.86 53.98 712 AV
10540 40.94 10.55 H 51.49 68.20 16.71 PK
15810 45.99 14.26 H 60.25 73.98 13.73 PK
15810 32.61 14.26 H 46.87 53.98 7.1 AV

Band : UNII 2

Operation Mode: 802.11ac_40 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5310 MHz

Channel No. 62 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
10620 40.01 10.25 Vv 50.26 73.98 23.72 PK
10620 26.00 10.25 \Y, 36.25 53.98 17.73 AV
15930 45.01 13.62 \Y, 58.63 73.98 15.35 PK
15930 30.69 13.62 \% 44 .31 53.98 9.67 AV
10620 39.66 10.25 H 49.91 73.98 24.07 PK
10620 25.93 10.25 H 36.18 53.98 17.80 AV
15930 45.22 13.62 H 58.84 73.98 15.14 PK
15930 30.84 13.62 H 44 .46 53.98 9.52 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an
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instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.

4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain

5. We have done all data rate in 802.11ac_40 MHz BW. Worst case is 13.5 Mbps in 802.11ac_40
MHz BW.

6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2

Operation Mode: 802.11ac_80 MHz BW

Transfer Rate: 29.3 Mbps

Operating Frequency 5290 MHz

Channel No. 58 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
10580 41.45 10.42 \Y, 51.87 68.20 16.33 PK
15870 46.35 13.96 \Y, 60.31 73.98 13.67 PK
15870 32.77 13.96 \% 46.73 53.98 7.25 AV
10580 41.22 10.42 H 51.64 68.20 16.56 PK
15870 46.03 13.96 H 59.99 73.98 13.99 PK
15870 32.51 13.96 H 46.47 53.98 7.51 AV

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11ac_80 MHz BW. Worst case is 13.5 Mbps in 802.11ac_80
MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2e

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5500 MHz

Channel No. 100 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11000 39.27 11.28 \Y, 50.55 73.98 23.43 PK
11000 25.52 11.28 \Y, 36.80 53.98 17.18 AV
16500 45.67 14.19 \% 59.86 68.20 8.34 PK
11000 39.45 11.28 H 50.73 73.98 23.25 PK
11000 25.41 11.28 H 36.69 53.98 17.29 AV
16500 46.06 14.19 H 60.25 68.20 7.95 PK

Band : UNII 2e

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5580 MHz

Channel No. 116 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
11160 39.20 11.10 Vv 50.30 73.98 23.68 PK
11160 25.26 11.10 \Y, 36.36 53.98 17.62 AV
16740 46.02 15.70 \Y, 61.72 68.20 6.48 PK
11160 38.34 11.10 H 49.44 73.98 24.54 PK
11160 25.31 11.10 H 36.41 53.98 17.57 AV
16740 45.04 15.70 H 60.74 68.20 7.46 PK
E(s:TPrIEchs; FCC CERTIFICATION REPORT w
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Band : UNII 2e

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5720 MHz

Channel No. 144 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11400 37.94 10.97 \Y, 48.91 73.98 25.07 PK
11400 2497 10.97 \Y, 35.94 53.98 18.04 AV
17100 45.70 17.82 \% 63.52 68.20 4.68 PK
11400 38.60 10.97 H 49.57 73.98 24 .41 PK
11400 25.24 10.97 H 36.21 53.98 17.77 AV
17100 45.11 17.82 H 62.93 68.20 5.27 PK

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an

instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.

4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11a. Worst case is 6 Mbps in 802.11a.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2e

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5500 MHz

Channel No. 100 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11000 39.72 11.28 \Y, 51.00 73.98 22.98 PK
11000 25.47 11.28 \Y, 36.75 53.98 17.23 AV
16500 45.66 14.19 \% 59.85 68.20 8.35 PK
11000 39.64 11.28 H 50.92 73.98 23.06 PK
11000 2519 11.28 H 36.47 53.98 17.51 AV
16500 46.84 14.19 H 61.03 68.20 717 PK

Band : UNII 2e

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5580 MHz

Channel No. 116 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
11160 39.33 11.10 Vv 50.43 73.98 23.55 PK
11160 25.18 11.10 \Y, 36.28 53.98 17.70 AV
16740 46.20 15.70 \Y, 61.90 68.20 6.30 PK
11160 38.14 11.10 H 49.24 73.98 24.74 PK
11160 25.33 11.10 H 36.43 53.98 17.55 AV
16740 45.40 15.70 H 61.10 68.20 710 PK
-I:_g(S:TP;I;:OZ'g FCC CERTIFICATION REPORT w
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Band : UNII 2e

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5720 MHz

Channel No. 144 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11400 37.99 10.97 \Y, 48.96 73.98 25.02 PK
11400 24.79 10.97 \Y, 35.76 53.98 18.22 AV
17100 45.68 17.82 \% 63.50 68.20 4.70 PK
11400 38.16 10.97 H 49.13 73.98 24 .85 PK
11400 25.42 10.97 H 36.39 53.98 17.59 AV
17100 45.32 17.82 H 63.14 68.20 5.06 PK

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11n_20 MHz BW. Worst case is 6.5 Mbps in 802.11n_20 MHz
BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
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Page of 165




HCT

HCTCOLOD

Band : UNII 2e

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5500 MHz

Channel No. 100 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11000 39.64 11.28 \Y, 50.92 73.98 23.06 PK
11000 25.44 11.28 \Y, 36.72 53.98 17.26 AV
16500 45.79 14.19 \% 59.98 68.20 8.22 PK
11000 39.48 11.28 H 50.76 73.98 23.22 PK
11000 25.18 11.28 H 36.46 53.98 17.52 AV
16500 46.80 14.19 H 60.99 68.20 7.21 PK

Band : UNII 2e

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5580 MHz

Channel No. 116 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
11160 39.36 11.10 Vv 50.46 73.98 23.52 PK
11160 2519 11.10 \Y, 36.29 53.98 17.69 AV
16740 46.21 15.70 \Y, 61.91 68.20 6.29 PK
11160 39.02 11.10 H 50.12 73.98 23.86 PK
11160 25.31 11.10 H 36.41 53.98 17.57 AV
16740 45.98 15.70 H 61.68 68.20 6.52 PK
-'l:-gg-rp;;:ozs; FCC CERTIFICATION REPORT w

Test Report No.
HCTR1312FR34

Date of Issue:
December 24, 2013

EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and

RFID

FCC ID:
ZNFD956

Page of 165




HCT

HCTCOLOD

Band : UNII 2e

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5720 MHz

Channel No. 144 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11400 37.96 10.97 \Y, 48.93 73.98 25.05 PK
11400 24.89 10.97 \Y, 35.86 53.98 18.12 AV
17100 45.61 17.82 \% 63.43 68.20 4.77 PK
11400 38.12 10.97 H 49.09 73.98 24 .89 PK
11400 25.40 10.97 H 36.37 53.98 17.61 AV
17100 45.31 17.82 H 63.13 68.20 5.07 PK

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11ac_20 MHz BW. Worst case is 6.5 Mbps in 802.11ac_20
MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
7. We applied the 15.407 for Ch.144 in 802.11ac according to KDB 644545 D01 v01r01.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
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Band : UNII 2e

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5510 MHz

Channel No. 102 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11020 39.68 11.28 \Y, 50.96 73.98 23.02 PK
11020 25.39 11.28 \Y, 36.67 53.98 17.31 AV
16530 45.69 14.83 \% 60.52 68.20 7.68 PK
11020 39.56 11.28 H 50.84 73.98 23.14 PK
11020 25.09 11.28 H 36.37 53.98 17.61 AV
16530 46.77 14.83 H 61.60 68.20 6.60 PK

Band : UNII 2e

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5590 MHz

Channel No. 118 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
11180 39.41 11.12 Vv 50.53 73.98 23.45 PK
11180 25.24 11.12 \Y, 36.36 53.98 17.62 AV
16770 46.11 16.52 \Y, 62.63 68.20 5.57 PK
11180 39.61 11.12 H 50.73 73.98 23.25 PK
11180 25.33 11.12 H 36.45 53.98 17.53 AV
16770 46.03 16.52 H 62.55 68.20 5.65 PK
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Band : UNII 2e

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5710 MHz

Channel No. 142 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11340 38.84 10.86 \Y, 49.70 73.98 24.28 PK
11340 2497 10.86 \Y, 35.83 53.98 18.15 AV
17010 45.77 18.15 \% 63.92 68.20 4.28 PK
11340 39.01 10.86 H 49.87 73.98 2411 PK
11340 25.33 10.86 H 36.19 53.98 17.79 AV
17010 45.33 18.15 H 63.48 68.20 4.72 PK

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11n_40 MHz BW. Worst case is 13.5 Mbps in 802.11n_40
MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
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Band : UNII 2e

Operation Mode: 802.11ac_40 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5510 MHz

Channel No. 102 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11020 39.77 11.28 \Y, 51.05 73.98 22.93 PK
11020 25.30 11.28 \Y, 36.58 53.98 17.40 AV
16530 45.99 14.83 \% 60.82 68.20 7.38 PK
11020 39.60 11.28 H 50.88 73.98 23.10 PK
11020 2512 11.28 H 36.40 53.98 17.58 AV
16530 46.54 14.83 H 61.37 68.20 6.83 PK

Band : UNII 2e

Operation Mode: 802.11ac_40 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5590 MHz

Channel No. 118 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
11180 39.51 11.12 Vv 50.63 73.98 23.35 PK
11180 25.30 11.12 \Y, 36.42 53.98 17.56 AV
16770 46.23 16.52 \Y, 62.75 68.20 5.45 PK
11180 39.70 11.12 H 50.82 73.98 23.16 PK
11180 25.41 11.12 H 36.53 53.98 17.45 AV
16770 46.11 16.52 H 62.63 68.20 5.57 PK
-'l:-gg-rp;;:ozs; FCC CERTIFICATION REPORT w
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Band : UNII 2e

Operation Mode: 802.11ac_40 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5710 MHz

Channel No. 142 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11420 39.22 10.73 \Y, 49.95 73.98 24.03 PK
11420 25.01 10.73 \Y, 35.74 53.98 18.24 AV
17130 45.88 18.11 \% 63.99 68.20 4.21 PK
11420 39.63 10.73 H 50.36 73.98 23.62 PK
11420 25.30 10.73 H 36.03 53.98 17.95 AV
17130 45.69 18.11 H 63.80 68.20 4.40 PK

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.
2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if
no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable
limit) and considered that's already beyond the background noise floor.
3. Radiated emissions measured in frequency above 1000MHz were made with an
instrument using Peak detector mode and average detector mode of the emission shown
in Actual FS column.
4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain
5. We have done all data rate in 802.11ac_40 MHz BW. Worst case is 13.5 Mbps in 802.11ac_40
MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
7. We applied the 15.407 for Ch.142 in 802.11ac according to KDB 644545 D01 v01r01.

FCC PT.15.247

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
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Band : UNII 2e

Operation Mode: 802.11ac_80 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5530 MHz

Channel No. 106 Ch

Frequency Reading | AN.+CL-Amp G. ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
11060 39.71 11.48 \Y, 51.19 73.98 22.79 PK
11060 2512 11.48 \Y, 36.60 53.98 17.38 AV
16590 46.35 14.42 \% 60.77 68.20 7.43 PK
11060 39.60 11.48 H 51.08 73.98 22.90 PK
11060 25.15 11.48 H 36.63 53.98 17.35 AV
16590 46.89 14.42 H 61.31 68.20 6.89 PK

Band : UNII 2e

Operation Mode: 802.11ac_80 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5690 MHz

Channel No. 138 Ch

Frequency Reading | AN.+CL-AmpG. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [HV] [dBuV/m] | [dBuV/m] [dB] Detect
11380 39.51 11.05 Vv 50.56 73.98 23.42 PK
11380 25.09 11.05 \Y, 36.14 53.98 17.84 AV
17070 46.03 18.08 \Y, 64.11 68.20 4.09 PK
11380 39.97 11.05 H 51.02 73.98 22.96 PK
11380 25.29 11.05 H 36.34 53.98 17.64 AV
17070 45.96 18.08 H 64.04 68.20 4.16 PK

Notes:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Measurements above show only up to 6 maximum emissions noted, or would be lesser if

no specific emissions from the EUT are recorded (ie: margin > 20 dB from the applicable

limit) and considered that's already beyond the background noise floor.

3. Radiated emissions measured in frequency above 1000MHz were made with an

instrument using Peak detector mode and average detector mode of the emission shown

in Actual FS column.
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4. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain

5. We have done all data rate in 802.11ac_80 MHz BW. Worst case is 13.5 Mbps in 802.11ac_80

MHz BW.
6. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna

7. We applied the 15.407 for Ch.138 in 802.11ac according to KDB 644545 D01 v01r01.

FCC PT.15.247
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8.7.2 RADIATED RESTRICTED BAND EDGE MEASUREMENTS

Test Requirements and limit, §15.247(d) §15.205, §15.209

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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. Attenuation below the general limits specified in Section 15.209(a) is

not required. In addition, radiated emissions which fall in the restricted bands, as defined in Section

15.205(a), must also comply with the radiated emission limits specified in section 15.209(a) (See section

15.205(c)).

Band : UNII 1

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5180 MHz

Channel No. 36 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5150 60.82 -0.51 H 60.31 73.98 13.67 PK
5150 45.66 -0.51 H 45.15 53.98 8.83 AV
5150 60.35 -0.51 V 59.84 73.98 14.14 PK
5150 44.71 -0.51 Vv 44.20 53.98 9.78 AV
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Band : UNII 1
Operation Mode: 802.11 n_20 MHz BW
Transfer Rate: 6.5 Mbps
Operating Frequency 5180 MHz
Channel No. 36 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5150 66.34 -0.51 H 65.83 73.98 8.15 PK
5150 45.25 -0.51 H 44.74 53.98 9.24 AV
5150 66.28 -0.51 V 65.77 73.98 8.21 PK
5150 45.11 -0.51 Vv 44.60 53.98 9.38 AV
Band : UNII 1
Operation Mode: 802.11 ac_20 MHz BW
Transfer Rate: 6.5 Mbps
Operating Frequency 5180 MHz
Channel No. 36 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5150 64.77 -0.51 H 64.26 73.98 9.72 PK
5150 44 .51 -0.51 H 44.00 53.98 9.98 AV
5150 64.71 -0.51 Vv 64.20 73.98 9.78 PK
5150 44 .25 -0.51 V 43.74 53.98 10.24 AV
"I:'g(S:TPI;{rIQFfOZI‘;; FCC CERTIFICATION REPORT w
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956
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Band : UNII 1
Operation Mode: 802.11n_40 MHz BW
Transfer Rate: 13.5 Mbps
Operating Frequency 5190 MHz
Channel No. 38 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5150 68.97 -0.51 H 68.46 73.98 5.52 PK
5150 46.82 -0.51 H 46.31 53.98 7.67 AV
5150 68.92 -0.51 V 68.41 73.98 5.57 PK
5150 46.75 -0.51 Vv 46.24 53.98 7.74 AV
Band : UNII 1
Operation Mode: 802.11 ac_40 MHz BW
Transfer Rate: 13.5 Mbps
Operating Frequency 5190 MHz
Channel No. 38 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5150 65.44 -0.51 H 64.93 73.98 9.05 PK
5150 46.11 -0.51 H 45.60 53.98 8.38 AV
5150 65.32 -0.51 Vv 64.81 73.98 9.17 PK
5150 46.02 -0.51 V 45.51 53.98 8.47 AV
-I:_g(S:TP;I;:OZs; FCC CERTIFICATION REPORT w
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Band : UNII 1

Operation Mode: 802.11 ac_80 MHz BW

Transfer Rate: 29.3 Mbps

Operating Frequency 5210 MHz

Channel No. 42 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5150 69.64 -0.51 H 69.13 73.98 4.85 PK
5150 48.45 -0.51 H 47.94 53.98 6.04 AV
5150 69.51 -0.51 V 69.00 73.98 4.98 PK
5150 48.28 -0.51 Vv 47.77 53.98 6.21 AV

Notes:

1. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain + ATT
2. We have done all data rate in 802.11a/n/ac mode test. . Worst case of EUT is lowest data rate in

802.11a/n/ac

3. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.

FCC PT.15.247
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Band : UNII 2

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5350 55.02 -0.19 H 54.83 73.98 19.15 PK
5350 41.12 -0.19 H 40.93 53.98 13.05 AV
5350 56.46 -0.19 V 56.27 73.98 17.71 PK
5350 42.09 -0.19 Vv 41.90 53.98 12.08 AV

Band : UNII 2

Operation Mode: 802.11 n_20 MHz BW

Transfer Rate: 6 Mbps

Operating Frequency 5320 MHz

Channel No. 64 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5350 57.61 -0.19 H 57.42 73.98 16.56 PK
5350 41.83 -0.19 H 41.64 53.98 12.34 AV
5350 57.66 -0.19 Vv 57.47 73.98 16.51 PK
5350 41.88 -0.19 \Y 41.69 53.98 12.29 AV
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Band : UNII 2

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5320 MHz

Channel No. 62 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5350 59.01 -0.19 H 58.82 73.98 15.16 PK
5350 41.59 -0.19 H 41.40 53.98 12.58 AV
5350 59.09 -0.19 V 58.90 73.98 15.08 PK
5350 41.68 -0.19 Vv 41.49 53.98 12.49 AV

Band : UNII 2

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5310 MHz

Channel No. 62 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5350 57.88 -0.19 H 57.69 73.98 16.29 PK
5350 42.22 -0.19 H 42.03 53.98 11.95 AV
5350 58.02 -0.19 Vv 57.83 73.98 16.15 PK
5350 42.39 -0.19 \Y 42.20 53.98 11.78 AV
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Band : UNII 2

Operation Mode: 802.11 ac_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5310 MHz

Channel No. 62 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5350 57.97 -0.19 H 57.78 73.98 16.20 PK
5350 42.16 -0.19 H 41.97 53.98 12.01 AV
5350 58.06 -0.19 V 57.87 73.98 16.11 PK
5350 42.31 -0.19 Vv 42.12 53.98 11.86 AV

Band : UNII 2

Operation Mode: 802.11 ac_80 MHz BW

Transfer Rate: 29.3 Mbps

Operating Frequency 5290 MHz

Channel No. 58 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5350 61.47 -0.19 H 61.28 73.98 12.70 PK
5350 43.27 -0.19 H 43.08 53.98 10.90 AV
5350 61.57 -0.19 Vv 61.38 73.98 12.60 PK
5350 43.41 -0.19 \Y 43.22 53.98 10.76 AV

Notes:

1. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain + ATT
2. We have done all data rate in 802.11a/n/ac mode test. . Worst case of EUT is lowest data rate in

802.11a/n/ac

3. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
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Band : UNII 2e

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5500 MHz

Channel No. 100 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHz] DBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5460 54.81 0.38 H 55.19 73.98 18.79 PK
5460 40.74 0.38 H 41.12 53.98 12.86 AV
*5470 54.44 0.24 H 54.68 68.20 13.52 PK
5460 54.78 0.38 Vv 55.16 73.98 18.82 PK
5460 40.28 0.38 \Y 40.66 53.98 13.32 AV
*5470 54.29 0.24 Vv 54.53 68.20 13.67 PK

Band : UNII 2e

Operation Mode: 802.11 a

Transfer Rate: 6 Mbps

Operating Frequency 5700 MHz

Channel No. 140 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHZ] DBuV [dB] [H/V] [dBuV/m] [dBuV/m] [dB] Detect
*5725 61.71 1.05 H 62.76 68.20 5.45 PK
*5725 61.35 1.05 \Y 62.40 68.20 5.81 PK
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Band : UNII 2e
Operation Mode: 802.11 n_20 MHz BW
Transfer Rate: 6 Mbps
Operating Frequency 5500 MHz
Channel No. 100 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHz] DBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5460 54.81 0.38 H 55.19 73.98 18.79 PK
5460 40.73 0.38 H 41.11 53.98 12.87 AV
*5470 56.67 0.24 H 56.91 68.20 11.29 PK
5460 54.75 0.38 \Y 55.13 73.98 18.85 PK
5460 40.51 0.38 \Y 40.89 53.98 13.09 AV
*5470 56.59 0.24 Vv 56.83 68.20 11.37 PK
Band : UNII 2e
Operation Mode: 802.11 n_20 MHz BW
Transfer Rate: 6.5 Mbps
Operating Frequency 5700 MHz
Channel No. 140 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHz] DBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
*5725 64.05 1.05 H 65.10 68.20 3.1 PK
*5725 63.72 1.05 V 64.77 68.20 3.44 AV
"I:'g(S:TPI;{rIQFfOZ;.; FCC CERTIFICATION REPORT w
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Band : UNII 2e

Operation Mode: 802.11 ac_20 MHz BW

Transfer Rate: 6.5 Mbps

Operating Frequency 5500 MHz

Channel No. 100 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHz] DBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5460 54.27 0.38 H 54.65 73.98 19.33 PK
5460 40.54 0.38 H 40.92 53.98 13.06 AV
*5470 54.74 0.24 H 54.98 68.20 13.22 PK
5460 54.16 0.38 Vv 54.54 73.98 19.44 PK
5460 40.28 0.38 \Y 40.66 53.98 13.32 AV
*5470 54.61 0.24 Vv 54.85 68.20 13.35 PK

Band : UNII 2e

Operation Mode: 802.11n_40 MHz BW

Transfer Rate: 13.5 Mbps

Operating Frequency 5510 MHz

Channel No. 102 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHz] dBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
5460 54.06 0.38 H 54.44 73.98 19.54 PK
5460 40.62 0.38 H 41.00 53.98 12.98 AV
*5470 55.11 0.24 H 55.35 68.20 12.85 PK
5460 53.94 0.38 V 54.32 73.98 19.66 PK
5460 40.39 0.38 Vv 40.77 53.98 13.21 AV
*5470 55.02 0.24 Vv 55.26 68.20 12.94 PK
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Band : UNII 2e
Operation Mode: 802.11 n_40 MHz BW
Transfer Rate: 13.5 Mbps
Operating Frequency 5670 MHz
Channel No. 134 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHz] DBuV [dB] [H/V] [dBuV/m] | [dBuV/m] [dB] Detect
*5725 56.23 1.05 H 57.28 68.20 10.93 PK
*5725 56.07 1.05 \Y 57.12 68.20 11.09 AV
Band : UNII 2e
Operation Mode: 802.11 ac_40 MHz BW
Transfer Rate: 13.5 Mbps
Operating Frequency 5510 MHz
Channel No. 102 Ch
Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin
[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5460 54.06 0.38 H 54.44 73.98 19.54 PK
5460 40.63 0.38 H 41.01 53.98 12.97 AV
*5470 55.19 0.24 H 55.43 68.20 12.77 PK
5460 53.89 0.38 Vv 54.27 73.98 19.71 PK
5460 40.55 0.38 \Y 40.93 53.98 13.05 AV
*5470 55.02 0.24 \Y 55.26 68.20 12.94 PK
":'g(S:TPI;{rIQFfC)Zs; FCC CERTIFICATION REPORT w
Test Report No. Date of Issue: EUT Type: Cellular/PCS GSM/GPRS/EDGE/WCDMA and LTE phone with Bluetooth, WLAN and | FCC ID:
HCTR1312FR34 December 24, 2013 RFID ZNFD956

Page of 165




HCT

HCTCOLOD

Band : UNII 2e

Operation Mode: 802.11 ac_80 MHz BW

Transfer Rate: 29.3 Mbps

Operating Frequency 5530 MHz

Channel No. 106 Ch

Frequency Reading | AN.+CL+AMP+ATT. | ANT. POL Total Limit Margin

[MHZz] dBuV [dB] [HV] [dBuV/m] [dBuV/m] [dB] Detect
5460 54.61 0.38 H 54.99 73.98 18.99 PK
5460 41.61 0.38 H 41.99 53.98 11.99 AV
*5470 56.01 0.24 H 56.25 68.20 11.95 PK
5460 54.55 0.38 \Y 54.93 73.98 19.05 PK
5460 41.52 0.38 Vv 41.90 53.98 12.08 AV
*5470 59.79 0.24 Vv 60.03 68.20 8.17 PK

Notes:

1. Total = Reading Value + Antenna Factor + Cable Loss - Amp Gain + ATT
2. We have done all data rate in 802.11a/n/ac mode test. . Worst case of EUT is lowest data rate in

802.11a/n/ac

3. We have done x, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
4. " is radiated band edge test frequency(not restricted band emissions).
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8.8 POWERLINE CONDUCTED EMISSIONS
Test Requirements and limit, §15.207

For an intentional radiator which is designed to be connected to the public utility (AC) power line,

the radio frequency voltage that is conducted back onto the AC power line on any frequency or

frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit

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

limits at specific frequency range is listed as follows:

Limits (dBuV)
Frequency Range (MHz)
Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to0 30 60 50

Compliance with this provision shall be based on the measurement of the radio frequency

voltage between each power line (LINE and NEUTRAL) and ground at the power terminals.

Test Configuration

See test photographs attached in Appendix 1 for the actual connections between EUT and support

equipment.

TEST PROCEDURE

1. The EUT is placed on a wooden table 80 cm above the reference groundplane.

2. The EUT is connected via LISN to a test power supply.

3. The measurement results are obtained as described below:

4. Detectors — Quasi Peak and Average Detector.
5. We are performed the AC Power Line Conducted Emission test for 6 Mbps, Ch.52 and 802.11a
mode in UNII 2. Because 802.11a mode in UNII 2 is worst case.
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RESULT PLOTS
Conducted Emissions (Line 1)

HCT
EMC

EUT:
Manufacturer:

Dparating Condition:

Test Site:
Dperator:

Teat Specification:

Comment :
Start of Teskt:

SCAN TABLE:

Shert Description:

LG-D956

WLAN MODE (UNII)
SHIELD ROOM
J3 LEE

FCC PART15B

2013-12-11 / 3:40:55%F

"FCC CLASS B(H)"

FCC CLASS B(H)

Start Stop Stap Detector Meas. IF Transducer
Frequency Frequency Width Time Bandw.
150.0 kHz 500.0 kHz 4.0 kHz MaxPeak 10.0 ms 9 kHz None
Average
500.0 kHz 5.0 MHz 4.0 kHz MaxPeak 10.0 me 9 kHz Hone
Average
5.0 MHz 30,0 MHz 4.0 kHz MaxPeak 10,0 ms 9 kHz Naone
Average
Lerved jEB& |
BO
| m_--‘_“--‘_‘-l--_l T
ﬂ-—-—_----_'--*__
Bouh ; l £ '_-.-.l"\l"'-"'l‘"{"'r"llr'
a0 b ¥ k' }
' Wﬁ'l. :
9 A ﬁL|.I|’I|'.h|.i'|"h"r'|l
|1U
D1Hn 300k 400k GO0k BOOK 1M M M 4M 5M BM BM 10M 20M  30M
Froquancy [Hz]
| MES FHONE Tih QF
HES THONE fln AV
MES PHONE pre K
HMES PHOHE pre AV
—TH FEC FARTISE OF itage gF Limit
—llH  FOC PARTLISE AN foltage AV Lindt
MEASUREMENT RESULT: "PHDH{_fiH op"
2013-12-11 3:438%
Fraguency Leval Transd Limit Margin Line FE
MHz deEl ds dBEl df
0.378001 32.90 9.8 58 28 e -
0.466001 38.10 9.8 57 18,4 === ---
0.498001 31.10 9.8 56 24.9 === ==
1.000000 35,40 5.8 56 20,6 - ---
1.344000 38.20 5.9 56 17.0 === —
1.852000 34.50 9.9 56 21.5 - === -
18.408000 41.00 10.9 60 19.0 == ——
1B. 604000 41.50 10.9 60 1B.§ === -
18,648000 40.30 10.9 60 19.7 == -
Page 1/2 2013-12-11 3:435 %  HCT EMC LAB
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MEASUREMENT RESULT: "PHONE fin AV"

2013-12-11 3:439.%

Freguench
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Conducted Emissions (Line 2)

HCT

EMC

EUT: LG-D956

Manufacturer: LG

Operating Condition: WLAN MODE (UNII)

Test Sita: SHIELD ROOM

Operator: J5 LEE

Tost Specification: FCC PART15B

Comment : H

Start of Test: 2013-12-11 / 3:36:35%.%

SCAN TABLE: "FCC CLASS B(iN)"

Short Description: FCC CLASS BN)

Start S5top Step Detector Maas. IF Transducer

Frequency Frequency Width TLime Bandw.

150.0 kHz 500.0 XHz 4.0 kHz MaxPFeak 10.0 ma 9 kH=z Nane
Average

500.0 kHz 5.0 MHz 4.0 kHz MaxPeak 10,0 mse 9 kHz Hone
Average

5.0 MHz 0.0 MHz 4.0 kHz MaxPeak 10,0 ms 9 kHz None
Avarage

Leval [4B2 |

40| + 1 I
1 A I
aoff-Hihak ot ”"'. l”
m: ; A L[“I L ﬁ
|II |L’|.|III |lr|1| ,l.
1o
AT 300k 400k 60Ok BOOK 1M M 3M 4M SMOM  BM 10M 20M 30M |
Frequency [Hz]
MES FHONE £in QP
i HER PHOME fis AV
MES TFHONE pre TE
- MES PHOME pire AY
— 1M FCC PANTISE OF Woltage OF Limit
—M FOS PARTIZE AV woltage AW Limll

MEASUREMENT RESULT: "Pﬂmﬁfin ep"
2013-12-11 3:299. %

Freguancy Level Transd Limit Margin Line PE
MHz dafl ds  dB¥l dB
0.394001 31.70 10.0 ;| 26.3 ~== ==
0.426001 32.20 10.0 57 5. ¥ am= e
0.462001 33.90 10.0 57 22.7 === ===
1.308000 38.30 10.1 56 17,7 === ===
1.512000 37.80 10.1 56 18.2 === ===
1.532000 37.50 10.1 56 18.5 === ===
13.032000 34.80 10.9 &0 25,2 ===  ——-
13.304000 34.80 10.9 &0 25.1 -== ===
13.344000 34.50 10.9 60 P8 5 mee ===
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9. LIST OF TEST EQUIPMENT

Calibration Calibration
Manufacturer Model / Equipment Serial No.
Interval Due

Rohde & Schwarz ENV216/ LISN Annual 02/06/2014 100073
Schwarzbeck VULB 9160/ TRILOG Antenna Biennial 12/17/2014 3150
Rohde & Schwarz ESI 40/ EMI TEST RECEIVER Annual 04/16/2014 831564103
Agilent E4440A/ Spectrum Analyzer Annual 04/25/2014 US45303008
Agilent N9020A/ SIGNAL ANALYZER Annual 05/14/2014 MY51110063
HD MA240/ Antenna Position Tower N/A N/A 556
EMCO 1050/ Turn Table N/A N/A 114
HD GmbH HD 100/ Controller N/A N/A 13
HD GmbH KMS 560/ SlideBar N/A N/A 12
Rohde & Schwarz SCU-18/ Signal Conditioning Unit Annual 09/10/2014 10094
CERNEX CBL18265035 / POWER AMP Annual 07/24/2014 22966
CERNEX CBL26405040 / POWER AMP Annual 04/16/2014 19660
Schwarzbeck BBHA 9120D/ Horn Antenna Biennial 07/05/2015 1151
Schwarzbeck BBHA9170 / Horn Antenna(15 GHz ~ 40 GHz) Biennial 10/30/2014 BBHA9170124
Rohde & Schwarz FSP / Spectrum Analyzer Annual 02/08/2014 839117/011
Agilent N1911A /Power Meter Annual 01/22/2014 MY45100523
Agilent N1921A /POWER SENSOR Annual 07/11/2014 MY45241059
Wainwright Instrument WHF3.0/18G-10EF / High Pass Filter Annual 02/08/2014 F6
Wainwright Instrument WHNX6.0/26.5G-6SS / High Pass Filter Annual 04/16/2014 1
Wainwright Instrument WHNX?7.0/18G-8SS / High Pass Filter Annual 04/16/2014 29
Wainwright Instrument \é\iIII;CrDJ24OO/2483.5-2370/2520-60/14SS / Band Reject Annual 03/19/2014 1
Hewlett Packard 11636B/Power Divider Annual 10/22/2014 11377
Agilent 87300B/Directional Coupler Annual 12/18/2014 3116A03621
Hewlett Packard 11667B / Power Splitter Annual 05/29/2014 05001
DIGITAL EP-3010 /DC POWER SUPPLY Annual 10/29/2014 3110117
ITECH IT6720 / DC POWER SUPPLY Annual 11/05/2014 010002156287001199
TESCOM TC-3000C / BLUETOOTH TESTER Annual 04/24/2014 3000C000276
Rohde & Schwarz CBT /BLUETOOTH TESTER Annual 04/25/2014 100422
EMCO 6502.LOOP ANTENNA Biennial 01/11/2014 9009-2536
CERNEX CBLU1183540 / POWER AMP Annual 07/24/2014 21691
Agilent 8493C / Attenuator(10 dB) Annual 07/24/2014 76649
WEINSCHEL 2-3 / Attenuator(3 dB) Annual 10/28/2014 BR0617
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