REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F

DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.19. 802.11a MODE IN THE 5.8 GHz BAND

9.19.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.19.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5745 20.70
Mid 5785 20.70
High 5825 20.70
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
26 dB BANDWIDTH
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

BANDWIDTH HIGH CH
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC ~ FCC ID: ZNFVS980
9.19.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 16.677
Mid 5785 16.602
High 5825 16.658
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

9.19.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

DATE: JULY 19, 2013
FCC ID: ZNFVS980

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5745 11.5
Mid 5785 11.3
High 5825 11.4
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.19.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

DATE: JULY 19, 2013
FCC ID: ZNFVS980

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 20.7 16.6 -1.00
Mid 5785 20.7 16.6 -1.00
High 5825 20.7 16.6 -1.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@Bm) | (dBm) | (dBm)
Low 5745 30.00 29.20 35.20 29.20 | 17.00 | 17.00 17.00
Mid 5785 30.00 29.20 35.20 29.20 | 17.00 | 17.00 17.00
High 5825 30.00 29.20 35.20 29.20 | 17.00 | 17.00 17.00

Duty Cycle CF (dB)| 0.21 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 11.23 11.44 29.20 -17.77
Mid 5785 11.03 11.24 29.20 -17.97
High 5825 11.45 11.66 29.20 -17.54
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 0.11 0.32 17.00 -16.69
Mid 5785 -0.12 0.09 17.00 -16.91
High 5825 0.41 0.62 17.00 -16.38
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
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DATE: JULY 19, 2013
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DATE: JULY 19, 2013

REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

"
5 Frequency

etier e . z Avg Type RM5

q Sl T Whde —e= Trig Fres Run AvgiHoid: 100100

I Gl aw Atten 20 48

e i E B3 on Ead Auto Tune

Ref Offaet 11 4B
Ref 20.00 dBm

Center Freqy
5 825000000 GHzJ

Start l'reqll

£ 510000000 Gz

Stop Freq]
5 40000000 GHa}

Center 5.82500 GHz = : S "~ Span 30.00 MHz pp—
VB 3.0 MHZ* _Sweep 1.00 ms (1001 Pts)| 3505000 e

e ————————— — lg Man
5526 00 GHz RATEABm  Ean Fows A
552401 GHx 0407 dBm
FreqOffset
0 Mz

Page 216 of 405
FORM NO: CCSUP4701J

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.19.4. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel [Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5785 9.810 -0.12 0.22 9.71 13 | -3.29

Peak Excursion
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" enter Freq

Bef ?0 dBm #Atten 20 dB 9.81 dBm £ 7RE00000 GHz
#Peak |
P

Start Freq

5.77000000 GHz

Stop Freq

£.80000000 GHz
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Center 5.785 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.20. 802.11n HT20 MODE IN THE 5.8 GHz BAND

9.20.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.20.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5745 21.1
Mid 5785 21.1
High 5825 21.2
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

26 dB BANDWIDTH

DATE: JULY 19, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

BANDWIDTH HIGH CH

DATE: JULY 19, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC ~ FCC ID: ZNFVS980
9.20.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.907
Mid 5785 17.925
High 5825 17.795
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

9.20.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

DATE: JULY 19, 2013
FCC ID: ZNFVS980

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5745 10.5
Mid 5785 10.4
High 5825 10.3
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.20.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

DATE: JULY 19, 2013
FCC ID: ZNFVS980

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 21.1 17.9 -1.00
Mid 5785 21.1 17.9 -1.00
High 5825 21.1 17.9 -1.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@Bm)| (dBm) | (dBm)
Low 5745 30.00 29.53 35.53 29.53 ([ 17.00 | 17.00 17.00
Mid 5785 30.00 29.53 35.53 29.53 ([ 17.00 | 17.00 17.00
High 5825 30.00 29.53 35.53 29.53 | 17.00 | 17.00 17.00
Duty Cycle CF (dB)| 0.21 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 9.91 10.12 29.53 -19.41
Mid 5785 9.98 10.19 29.53 -19.34
High 5825 10.49 10.70 29.53 -18.83
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -1.39 -1.18 17.00 -18.18
Mid 5785 -1.54 -1.33 17.00 -18.33
High 5825 -0.84 -0.63 17.00 -17.63
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

OUTPUT POWER AND PPSD, Chain 0
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.21. 802.11n HT40 MODE IN THE 5.8 GHz BAND
9.21.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.21.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5755 40.3
High 5795 40.2
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

26 dB BANDWIDTH

DATE: JULY 19, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.21.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5755 36.255
High 5795 36.593
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REPORT NO: 13U15118-2F

DATE: JULY 19, 2013

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

9.21.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

DATE: JULY 19, 2013
FCC ID: ZNFVS980

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5755 10.4
Mid 5795 10.1
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.21.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

RESULTS

Bandwidth and Antenna Gain

DATE: JULY 19, 2013
FCC ID: ZNFVS980

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5755 40.2 36.3 -1.00
High 5795 40.2 36.3 -1.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@Bm)| (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00
High 5795 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00
Duty Cycle CF (dB)| 0.21 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 9.60 9.81 30.00 -20.20
High 5795 9.71 9.92 30.00 -20.09
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 -4.51 -4.30 17.00 -21.30
High 5795 -4.44 -4.23 17.00 -21.23
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

OUTPUT POWER AND PPSD, Chain 0

DATE: JULY 19, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.21. 802.11ac HT20 MODE IN THE 5.8 GHz BAND

9.21.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.21.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5745 21.2
Mid 5785 21.1
High 5825 21.0
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

26 dB BANDWIDTH

DATE: JULY 19, 2013
FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

BANDWIDTH HIGH CH
e Agilent 22:35:52 Jul 3, 2013

R T |FregiChannel

DATE: JULY 19, 2013
FCC ID: ZNFVS980

#Peak

dBm
#PAvy

V1 s2
S3 FC

Ref 14.9 dBm

#Atten 20 dB

A Mkrl 21.04 MHz

Center Freq

0.47 dB ‘ 582500000 GHz
Start Freq
581250000 GHz
Stop Freq
583750000 GHz

Auto

CF Step
il 2.50000000 MHz

Ilan)

AR
off):
FTun
Swp

On

Center 5.825 00 GHz
#Res BW 220 kHz

VBW 680 kHz

Freq Offset
0.00000000 Hz

Signal Track

Span 25 MHz ‘

#Sweep 100 ms (601 pts)

Off
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC ~ FCC ID: ZNFVS980
9.21.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.774
Mid 5785 17.852
High 5825 17.931
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

99% BANDWIDTH

DATE: JULY 19, 2013
FCC ID: ZNFVS980

BANDWIDTH LOW CH

.;,‘.‘ req 5. 7 Cor:nrr‘qq‘vé 742000000 Gz ﬂz;: suvuuo:. 1 Frequency
~e- Trig FresRun ‘
W Galnd ow Potee 15 dB Radio Device: BTS
s |
Ref Offsat 12 6B
5 _Ref 20.00 dBm |
0
Center Freqy
5 745000000 GH2}
CF Step
3000000 Mz}
Center 5.745 GHz Span 30 MMz, F‘m Man
[#Res BW 430 kM2 SVBW 1.5 MMz Sweep 1ms — -
Occupied Bandwidth Total Power 10.7 dBm Freq Offset
0
17.774 MHz i
Transmit Freq Error 42.195 kHz OBW Power 99.00 %
x dB Bandwidth 20.19 MMz x dB -26.00 dB

BANDWIDTH MID CH

anter Freq 5. z

U Gabalow

Ref OfFsat 12 ¢B
Ref 20.00 dBm

cornwrrvoq-snsmcmo o]
~»- Trig FreeRun
fhsten 12 dB

722 PN M 29, 11D

Radto St Nene

Racko Device: BTS ‘
- —r

Frequency

Center Freq)
5 785000000 GH2}

|

Center 5.785 GHz
[#Res BW 430 kM2

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.852 MHz

80.981 kHz
19.24 MMz

Span 30 Wz;nev“
Sweep 1 ms —

SVEBW 1.5 MMz

CF Step
3002000 Mz}
Nan

Total Power 10.6 dBm

99.00 %
-26.00 dB

OBW Power
x dB

Freq Offset
Oz
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

BANDWIDTH HIGH CH

L ] D AL N M 29, 3119
entor Freq 5. 7 Camer Fraq: 5 125000000 Gz Radto S1t Nene Frequency
- o= Trig Free Run ‘
U Galal o fhsten: 18 dB Racko Device: BTS

|

Center Freq)
5 825000000 GHZ

Ref Offsat 12 cB
Ref 20.00 dBm

[
|
|

CF Step
: 3002000 Mz}
Center 5825 GHz Span 30 MMz, F‘n Man
[#Res BW 430 kM2 SVEBW 1.5 MMz Sweep 1ms b— -

Occupied Bandwidth Total Power 10.1 dBm FreqOffset
17.931 MHz !

Transmit Freq Error 6.214 kHz OBW Power 99.00 %
x dB Bandwidth 20.41 MMz x dB -26.00 dB
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

9.21.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

DATE: JULY 19, 2013
FCC ID: ZNFVS980

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5745 9.8
Mid 5785 9.7
High 5825 9.5
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.21.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

RESULTS

Bandwidth and Antenna Gain

DATE: JULY 19, 2013
FCC ID: ZNFVS980

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 21.0 17.8 -1.00
Mid 5785 21.0 17.8 -1.00
High 5825 21.0 17.8 -1.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@Bm) | (dBm) | (dBm)
Low 5745 30.00 29.50 35.50 29.50 | 17.00 | 17.00 17.00
Mid 5785 30.00 29.50 35.50 29.50 | 17.00 | 17.00 17.00
High 5825 30.00 29.50 35.50 29.50 | 17.00 | 17.00 17.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 9.01 9.22 29.50 -20.28
Mid 5785 9.21 9.42 29.50 -20.08
High 5825 9.21 9.42 29.50 -20.08
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -2.27 -2.06 17.00 -19.06
Mid 5785 -2.28 -2.07 17.00 -19.07
High 5825 -2.28 -2.07 17.00 -19.07
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

[ 2 ALOT XN MR LD |
el - Frequency
Avg Type: RMS r
SIRSETTeq O: y‘z.;;;,—?:. Trig Frea Run AvgiHod: 10100 "
I Garclaw Atten 20 4B 3
ki 53 E A oh Eud Auto Tune!
Ref Offset 11 4B . |
53 Ref 20.00 dBm
9
/ Center Freqy
(Ve 5 745000000 GNE1
Start I'reqll
£ 730000000 GH i
Stop Freqy
5 760000000 GH}
Center 5.74500 GHz ) - " 8pan 30.00 MHz CF Step
#Ros BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.00 ms (1001 pts), 31003000 MH )
[ UG ER 3 - o T T A T A Eff Nan
574500 GHz ABBABm  Ean Fowe 2121 M ] A
2 N f 574653 GHx 2272 dBm
2 FreqOffset
& 0 Mz
s
7
8
]
"0
1
12 |
o 6 sl Chaaracte

OUTPUT POWER AND PPSD, Chain 0 MID CH

- 5 Frequency
ant G Avg Type: RMS5
% Treq y..?.m‘“.: Trig Frese Run AvgiHoid: 00100

I Gorclaw Atten 20 4B
. . T ——_t T JBE 0D MY Auto Tune:

Ref Offset 11 4B
Ref 20.00 dBm

Center Freqy
5785000000 ﬁH.1

Start FreqL

& 770000000 GH )

Stop Freqy
5 BODCOO0C0 GHzj

Center 5.78500 GHz - T " Span 30,00 MHz CF Step
_Sweep 1.00 ms (1001 pts)| 3005000 MHz

e —————————— ]IE w‘"j

785 00 GHz A58 dBm © 21.08 Mz
TO7 62 GHx 2279 dBm
Freq Offset

(WP
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

51247 PN LB, S0 |
macel

Avg Type ﬁﬂi

DATE: JULY 19, 2013
FCC ID: ZNFVS980

Frequency

ant 5
% Freq ;..g‘;\';, o= Trig FresRun AvgiHoid: 00100
Atten 20 4B

W Cmrclaw

Ref Offset 11 4B

Auto Tune:

Ref 20.00 dBm

Center Freqy
5 825000000 0:‘H.1

Start IreqL

& 510000000 GHr}

5 B40000000 GHzj

Stop Freqy

" Span 20.00 MHz
JOVDRDO M -

Center 5.82500 GHz N 7 = '
Sweep 1.90 s {1001 pte)

CF Step
3002000 Mz}
Nan

5525 00 GHz 43266 dBm  Eane Fow 2104 Mz
5531 38 G -1 843 dBm

Freq Offset

0N
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.22. 802.11ac HT40 MODE IN THE 5.8 GHz BAND

9.22.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.22.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5755 40.2
High 5795 40.4
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

26 dB BANDWIDTH

DATE: JULY 19, 2013
FCC ID: ZNFVS980

BANDWIDTH LOW CH
- Agilent 22:39:31 Jul3,2013

R T |FrquChanneI |

Ref 14.9 dBm #Atten 20 dB

#Feak

4 Mkrl 4017 MHz Conter E
. enter Fraq
05898 Ml & 72500000 GHz

Start Frag
573000000 GHz
Stop Freq
5.75000000 GHz

dBm

#PAvg

CF Step
£.00000000 hHz
Auto hdan|

V1 S2

S3 FC
AA

off):

FTun
Swp

Center 5.755 00 GHz
#Res BW 390 kHz

Span 50 MHz

VBW 1.2 MHz #Sweep 100 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

BANDWIDTH MID CH
e Agilent 22.41.25 Jul3,2013

R T

Freg/Channel

Ref 14.9 dBm

A Mkrl 4042 MHz

#Atten 20 dB -0.45 dB

#Feak

Center Freq
579500000 GHz
Start Frag
577000000 GHz
Stop Freq
5.82000000 GHz

dBm

#PAvg

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
off}:

FTun

Swp

Center 5.795 00 GHz
#Res BW 390 kHz

Span 50 MHz

VBW 1.2 MHz #Sweep 100 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5755 36.099
High 5795 36.593
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REPORT NO: 13U15118-2F

DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
99% BANDWIDTH

BANDWIDTH LOW CH

entor Freq 5.

3 Caraee Praq: § 782056008 Gits Fado s Nene | Freauency
~e- Trig FreeRun
U Gl ow fhste: 18 dB Racko Davice: BYS
e |
Ref Offsat 12 6B
) d _Ref 20.00 dBm __ — . .
0 T
t t Center Freq)
| 5 TH5000000 GH2]
| | 1 !
CF Step
12 DO000 Mz}
Center 5.755 GHz Span 120 MHZ |a a0 Nan
[#Res BW 430 kM2 SVBW 1.5 MMz Sweep 1ms L— -
Occupled Bandwidth Total Power 10.6 dBm FreqOffset
0
36.099 MHz _
Transmit Freq Error 108.27 kHz OBW Power 99.00 %
x dB Bandwidth 37.84 MMz x dB -26.00 dB
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REPORT NO: 13U15118-2F

DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

FCC ID: ZNFVS980

BANDWIDTH HIGH CH

"L & N T AT TN M 20 311D
anter Freq 5. 7 Cammer Fraq: 5 795000000 Gz Rado 51t Nene Frequency
o= Trig FresRun
o Galal ow Pt 15 dB

Racko Device: BTS ‘
- ——
Ref OfFsat 12 ¢B

Center Freqy
5 795000000 GH2]

Ref 2000 dBm__

CF Step
! 12 DOS0O0 MM =}
Center 5.795 GHz

Span 120 MHZ la,s Mar
[#Res BW 430 kM SVEW 1.5 MMz Sweep 1ms -
Occupied Bandwidth Total Power 10.8 dBm FreqOffset

36.263 MHz ] e

Transmit Freq Error 105.63 kHz OBW Power 99.00 %
x dB Bandwidth 37.43 MMz x dB

-26.00 dB
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

9.22.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

DATE: JULY 19, 2013
FCC ID: ZNFVS980

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5755 9.7
Mid 5795 9.3
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.22.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

DATE: JULY 19, 2013
FCC ID: ZNFVS980

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5755 40.2 36.1 -1.00
High 5795 40.2 36.1 -1.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@Bm)| (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00
High 5795 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00
Duty Cycle CF (dB)| 0.21 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 8.88 9.09 30.00 -20.91
High 5795 8.86 9.07 30.00 -20.93
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 -5.27 -5.06 17.00 -22.06
High 5795 -5.32 -5.11 17.00 -22.11
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DATE: JULY 19, 2013

REPORT NO: 13U15118-2F
FCC ID: ZNFVS980

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
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Amten 20 4B

Ref Offset 11 4B
Ref 20.00 dBm

Center Freqy
5 795000000 GMT

Start Freqll

5 764500000 G2

Stop Freg]
5 825500000 GH}

Center 5.79500 GHz Span 61,00 MHz CF Step

EVBRLG MRt _Swaep 1.00ms (1001 pis)| 6402000 iz

= = ———————— ]Eﬁ wan

795 000 Gz 2178 dBm  Ean Fove
01 344 Gz 4315 dBm

FreqOffset

[HLLFe

) ) sl Characte
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.23. 802.11ac HT80 MODE IN THE 5.8 GHz BAND

9.23.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.23.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5775 83.7
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REPORT NO: 13U15118-2F

DATE: JULY 19, 2013

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

26 dB BANDWIDTH

BANDWIDTH LOW CH
- Agilent 225001 Jul 3,2013

R T |FrquChanneI |

Ref 14.9 dBm #Atten 20 dB

#Feak

& Mkl B3.67 MHz Center F
enter Freq
0.27 dB 577500000 GHz
Start Frag
572500000 GHz
Stop Freq
I 5.82500000 GHz

dBm

#PAvg

CF Step
10.0000000 hHz
Auto hdan|

M1 S2
S3 FC

AA

off):
FTun

Swp

Center 5.775 00 GHz
#Res BW 820 kHz VBW 2.4 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.23.1. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5775 75.901
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

99% BANDWIDTH

DATE: JULY 19, 2013
FCC ID: ZNFVS980

BANDWIDTH LOW CH

entor Freq 5.

7 Camer rr‘cq‘;- TTE000000 Gz aa;:s:;vu:: & Frequency
= Trig Free Run
U Gl ow Potee 15 dB Radio Device: BTS
b J
Ref OfFsat 12 6B
) & _Ref 20.00 dBm |
0
Center Freq)
5 TT5000000 GH2
CF Step
20 005000 MM
Center 5.775 GHz Span 200 MHZ |a a0 Nan
qResM 1.2 MHz SVBW 2.4 MMz Sweep 1ms L— -
Occupled Bandwidth Total Power 11.0 dBm FreqOffset
[
75.901 MHz i
Transmit Freq Error 116,43 kHz OBW Power 99.00 %
x dB Bandwidth 81.07 MMz x dB -26.00 dB
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.23.2. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel [Frequency] Power
(MHz) (dBm)
Low 5775 9.9
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.23.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

DATE: JULY 19, 2013

FCC ID: ZNFVS980

Page 264 of 405

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5775 83.7 75.9 -1.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@Bm)| (dBm) | (dBm)
Low 5775 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00
Duty Cycle CF (dB)| 0.21 |Inc|uded in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5775 8.96 9.17 30.00 -20.83
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5775 -8.09 -7.88 17.00 -24.88
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

OUTPUT POWER AND PPSD, Chain 0

DATE: JULY 19, 2013
FCC ID: ZNFVS980

OUTPUT POWER AND PPSD, Chain 0 LOW CH

"t J 45N LK 1
..... - Frequency
Avg Type: RMS £
SIRErTreq 5. Wg Tad o= Trig FresRun AvgiH o 100100 A
WGl aw Atten 20 4B 3
—— kel 8775 0 GF ] Auto Tune
Ref Offset 11 4B . Y
Ref 20.00 dBm
Center Freqy
o 5 775000000 GH2}
Start I'reqk
8 725000000 GH
Stop Freqy
5 A25000000 GHz
Center 5.77500 GHz R " 8pan 100,0 MHz cF step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)|| 10 noso00 Mie
———r—— — — EE" Man.
57750 GHz AA540 dBm  Fan Fowe 367 MHz { g
2 N f 57832 GHz 4091 dBm
2 FreqOffset
& 0 Mz
13
7
8
2
"0
11
12 |
o 6 sl Chaaracte
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

9.23.4. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel [Frequency| PK Level PSD DCCF | Peak Excursion [Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB)| (dB)
Mid 5775 1.670 -0.12 0.22 1.57 13 | -11.43

Peak Excursion

- Agilent 19:01:50 Jul 5, 2013 R T [|Freg/Channel

Mkr1 5.786 466 GHz Corter F
2 enter Fre

E;LE: dBm #Atten 20 dB 1.67 dBm & 77E00000 Gqu
Log
10 Start Freq
dB/ ) 571200000 GHz
Offst
11
dB ‘ Stop Freq

5.83800000 GHz

CF Step
. 12 G000000 hHz
#PAvg Auto Mar|

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.775 000 GHz Span 126 MHz ‘
#Res BW 1 MHz #ZWBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

TRANSMITTER ABOVE 1 GHz
TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

10.
10.1.

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

DATE: JULY 19, 2013
FCC ID: ZNFVS980

A Agllent 14:55:02 Jun 4, 2013 R T |Freg/Channel
Mkr1 5.067 50 GHz Center F
enter Freq

Ref 114.1 dBpY #Atten 0 dB 52.56 dBuv_If - = Gha

#FPeak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

17.1

dB Stop Freq

DI 515000000 GHz

74.0

dByv CF Step
15.0000000 MHz

#PA\fg . Auto M_a

W

S1ov2 Freq Offset

=3 FC 0.00000000 Hz

=(f): )

FTun Signal Track

Swip on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pis)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 14:57:32 Jun 4, 2013

R T

Freg/Channel

Ref

Log
10
dB/

173
dB

Dl
54.0

51
53

=)

Swip

#FPeak

Offst

dBpy
#P Ay

FTun

114.3 dBpv

#Atten 0 dB

Mkr1 5.148 25 GHz
44.65 dBpv

Center Freq
507500000 GHz

Start Freq
500000000 GHz

Stop Freq
515000000 GHz

CF Step

150000000 hHz
Auto hdan|

2
FC

AL

I Fraq Offset
0.00000000 Hz

Signal Track
off

Cn

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 10 kHz

Stop 5.150 00 GHz
Sweep 11.72 ms (1001 pts)

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agllent 144502 Jun 4, 2013 R T |Freg/Channel

Mkr1 5.149 50 GHz Center E

enter Freq

Ref 114.1 dBpY #Atten 0 dB 3430 4BV - 57200000 GHz
#Peak

Start Freq

5.00000000 GHz

Stop Freq

515000000 GHz

CF Step
160000000 hHz
HlAuto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
50 Agilent 14:5126 Jun 4, 2013 R T [Freq/Channel |

Mkr1 5.149 10 GHz Certer E

enter Freq

Ref 114.3 dBpY #Atten 0 dB 1695 4BV _f - 57200000 GHz
#Peak

Start Freq

5.00000000 GHz

Stop Freq

515000000 GHz

CF Step
160000000 hHz
At hdan|

dl  Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#HRes BW 1 MHz #VBW 10 kHz Sweep 11.73 ms (1001 pts)

Page 269 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

AUTHORIZED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 11:31:13 Jun &, 2013

R T |FrquChanneI |

Ref 114.2 dBpv #Atten 0 dB

Mkr1 5.380 25 GHz

51.75 dBuv Center Freq

#Feak
Log

5.40500000 GHz

10
dB/

Offst
17.3

Start Frag
535000000 GHz

dB

DI
74.0
dBuv

Stop Freq
546000000 GHz

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track

On Off

Start 5.350 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (1001 pts)

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

- Agilent 14:34:20 Jun 4, 2013

R T

Freg/Channel

Ref 114.2 dBpv #Atten 0 dB

Mkr1 5.413 43 GHz
51.87 dByv

#Feak
Log

Center Freq
£.40500000 GHz

10
dB/

Start Frag
535000000 GHz

Offst
17.3

dB

DI
74.0
dBuv

Stop Freq
546000000 GHz

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
On Off

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (1001 pts)

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL AND VERTCAL PLOT LOW CHANNEL

amioe

UL FREMONT

- - .'3{‘;‘5"‘;’;‘
| i i

"

7: . 3 i .
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA LOW CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11a 5180 ch 36
Test By:Danny Vu

Horizontal 1000 - 7600MHz

Test Meter T119 Ant T34 E-Fields ) E-Fields

Marker ) Preamp/ | T159 BRF | DC Corr |dB(uVolts Margin

Frequency| Reading | Detector | Factor [dBuV/m]

(MHz) (dBuv) [dB/m] Cable [dB] [dB] /meter) Av (dB) peak
Loss [dB] &

2962.519 | 40.17 32.9 -28.6 44.47 53.97 -9.5 74 -29.53 114 Horz
5182.309 37.05 34.2 -24.7 . 47.45 53.97 -6.52 74 -26.55 200 Horz
6125.637 34 35.3 -24 . 45.4 53.97 -8.57 74 -28.6 114 Horz
Vertical 1000 - 7600MHz

Margin | Height .
[dBuV/m] (dB) [em] Polarity

Test Meter T119 Ant T34 E-Fields . E-Fields
Marker ) Preamp/ | T159 BRF | DC Corr |dB(uVolts Margin
No. Frequency| Reading | Detector | Factor Cable [dB] (48] Jmeter) [dBuV/m] - (dB) [dBuV/m]
’ (MHz) | (dBuv) [dB/m] Avg - Peak
Loss [dB]

3450.675 | 39.23 32.9 -27.3 44.83 53.97 -9.14 74 -29.17 Vert
5179.01 40.12 34.2 -24.7 . 50.52 53.97 -3.45 74 -23.48 Vert

6719.34 35.85 35.6 -23.4 . 48.15 53.97 -5.82 74 -25.85 Vert
Horizontal 7600 - 18000MHz

Margin

Polari
(dB) olarity

T34
Test Met T119 Ant E-Field E-Field
Marker es eter "\ preamp/| T159 BRF | DC Corr |dB(uVolts| - 'c > | Margin elds

No. Frequency| Reading | Detector | Factor Cable [dB] [dB] Jmeter) [dBuV/m] 4 (dB) [dBuV/m]

: MH dBuv dB A - Peak
(MHz) | (dBuV) [dB/m] Loss [dB] vg eal

**7 10365.017| 34.87 37.3 -20.9 0.2 51.47 53.97 -2.5 74 -22.53
**g8 15432.484| 33.26 40.2 -16.4 0.2 57.26 53.97 3.29 74 -16.74
Vertical 7600 - 18000MHz

Margin

(dB) Polarity

T34
Test Met T119 Ant E-Field E-Field
Marker ©s cter " Preamp/ | TI59 BRF | DC Corr |dB(uVolts relas elds

Margin
(dB) [dBuV/m]

Avg - Peak

Margin | Height

Frequency| Reading | Detector | Factor [dBuV/m] - (dB) [eml]

No. (MHz) (dBuv) [dB/m] Cable [dB] [dB] /meter)
Loss [dB]

9| 10339.03 32.53 37.2 -20.9 0.1 48.93 53.97 -5.04 74 -25.07 201 Vert

10| 15598.801| 31.74 40.4 -16.6 0.4 55.94 53.97 1.97 74 -18.06 99 Vert
Horizontal 10000 - 18000MHz

Polarity

T34

Test Meter T119 Ant E-Fields ) E-Fields

Marker . Preamp/ | T159 BRF | DC Corr |dB(uVolts Margin

Frequency| Reading | Detector | Factor [dBuV/m]

No. (MHz) (dBuv) [dB/m] Cable [dB] [dB] /meter) Av (dB) peak
Loss [dB] &

11 10359.82 | 28.09 37.3 -20.9 0.1 44.59 53.97 -9.38 74 -29.41 201 Horz
12 15825.087( 23.08 40.4 -16.4 0.4 47.48 53.97 -6.49 74 -26.52 100 Horz
Vertical 10000 - 18000MHz

Margin | Height .
dBuV, Polarit
[dBuV/m] (dB) fem] olarity

T34
Test Met: T119 Ant E-Field: E-Field
Marker es © .er " Preamp/ | T159 BRF | DC Corr |dB(uVolts telds Margin telds
No. Frequency| Reading | Detector | Factor Cable [dB] [d8] Jmeter) [dBuV/m] (dB) [dBuV/m]
: (MHz) | (dBuv) [dB/m] Avg - Peak

Margin | Height .

(dB) [em] Polarity
Loss [dB]
13 10355.822| 25.06 37.2 -20.9 0.1 41.46 53.97 -12.51 74 -32.54 201 Vert
14 15849.075| 22.72 40.4 -16.4 0.3 47.02 53.97 -6.95 74 -26.98 99 Vert

Horizontal 7600 - 18000MHz

T34
Test T119 Ant E-Field E-Field
es Meter |Detector " Preamp/ | T193 HPF | DC Corr |dB(uVolt [dBl:\eI/ns]] Margin [dBul\j/r:]

Frequency ) Factor
(MHz) Reading | (dBuV) [dB/m] Lo(;zl:;;esl [dB] [dB] |s/meter) - Ave (dB) Peak

10361.27 24.07 RMS 37.3 -20.9 0.2 0.2 40.87 53.97 -13.1 74 -33.13 102 387
15428.64 22.62 RMS 40.2 -16.4 0.2 0.2 46.82 53.97 -7.15 74 -27.18 48 387
Vertical 7600 - 18000MHz

Margin | Azimuth | Height

Polarit
(dB) | [Degs] | [emp | OV

Test T119 Ant 34 E-Fields . E-Fields
Meter |Detector Preamp/ | T193 HPF | DC Corr |dB(uVolt Margin

Frequency Readin (dBuv) Factor Cable [dB] [dB] |s/meter) [dBuv/m] (dB) [dBuv/m]
(MHz) g (aB/m) | el - Avg Peak

15603.59 22.77 RMS 40.4 -16.6 0.4 0.2 47.17 53.97 -6.8 74 -26.83 189 388 Vert

Margin | Azimuth | Height

Polarit
(@8) | [Degs] | f[em] | oY

* Fundamental Frequencies
** In Restricted Band
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL PLOT MID CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA MID CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11a 5200 ch 40
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34

Test Met: T119 Ant E-Field E-Field

Marker es e-er " Preamp/ | T159 BRF | DC Corr |dB(uVolts/ relds telcs .

Frequency | Reading | Detector | Factor Cable [dB] [dB] meter) [dBuV/m] - [dBuV/m] - Polarity
B B,

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

2662.369 40.7 32.6 -29.1 44.2 53.97 74 Horz
5205.397 36 34.3 -24.7 A 46.5 53.97 74 Horz
7108.546 35.31 35.6 -23.1 A 47.91 53.97 74 Horz
Vertical 1000 - 7600MHz

T34
Test Meter T119 Ant E-Fields ) E-Fields

Marker Frequency | Reading | Detector | Factor Preamp/| T159 BRF | DC Corr |dB(uVolts/ [dBuV/m] Margin [dBuV/m]
quency 8 Cable | [dB] | [dB] | meter) (dB)

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

3467.166 | 40.63 PK 33 -27.3 0 46.33 53.97 -7.64 74 -27.67 100 Vert
4443.478 | 37.76 PK 33.8 -25.7 0.1 45.96 53.97 -8.01 74 -28.04 100 Vert
5203.748 | 40.08 PK 34.3 -24.7 0.9 50.58 53.97 -3.39 74 -23.42 201 Vert
Horizontal 7600 - 18000MHz
Marker No.|Test FrequdMeter RedDetector [T119 Ant HT34 Prean|T193 HPF [DC Corr [d/dB(uVolts/{E-Fields [dBMargin (dB)E-Fields [dfMargin (d{Height [crPolarity

**x7 9455.472 34.97 PK 36.5 -21.8 0.3 0 49.97 53.97 -4 74 -24.03 201 Horz

**8 10396.202 | 37.32 PK 37.3 -20.8 0.3 0 54.12 53.97 0.15 74 -19.88 99 Horz
Vertical 7600 - 18000MHz

Margin

(dB) Polarity

T34
Test Meter T119 Ant E-Fields ) E-Fields
Marker Frequency | Reading | Detector | Factor Preamp/| T159 BRF | DC Corr |dB(uVolts/ [dBuV/m] Margin [dBuV/m]

No. q Y s Cable [dB] [dB] meter) (dB)

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

*Erg 10713.243| 32.82 37.9 -20.3 0.4 50.82 53.97 -3.15 74 -23.18 100 Vert
**¥*10 | 15073.863| 33.94 39.8 -16.3 0.7 58.14 53.97 4.17 74 -15.86 100 Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) fem] Polarity

T34
Test Met: T119 Ant E-Field E-Field
Marker es e.er " Preamp/ | T159 BRF | DC Corr (dB(uVolts/ telds Margin telds
No. Frequency | Reading | Detector | Factor Cable [dB] [dB] meter) [dBuV/m] - (dB) [dBuV/m] -
: MH BuV B A Peak
(MHz) | (dBuV) [dB/m] | {dB] vg eal

11 10403.798 | 27.72 37.4 -20.7 0.2 44.62 53.97 -9.35 74 -29.38 99 Horz
Vertical 10000 - 18000MHz

Margin | Height

(dB) fem] Polarity

T34
Marker Test Meter T119 Ant Preamp/| T159 BRF | DC Corr |dB(uVolts/ E-Fields Margin E-Fields
P [dBuV/m] - 8 [dBuV/m] -

F Readi Detect Fact:
No. | reduencyjReading Betector| Factor | e o | [dB] | [dB] | meter) (dB)
Avg Peak

Loss [dB]

12 10399.8 25.14 PK 37.3 -20.7 0.2 41.94 53.97 -12.03 74 -32.06 201 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) fem] Polarity

(MHz) | (dBuv) [dB/m]

T34
Meter T119 Ant E-Fields E-Fields
Test ) Detector Preamp/ | T193 HPF | DC Corr |dB(uVolt ! Margin !
Frequency Reading (dBuv) Factor | Cable [dB] [dB] |s/meter) [dBuV/m] 1 (dB) [dBuV/m]+
MH. dB/m A Peak
(MHz) [dB/m] Loss [dB] Ve

9464.06 23.27 RMS 36.5 -21.8 0.3 0.2 38.47 53.97 -15.5 74 -35.53 289 Horz
Vertical 7600 - 18000MHz

Margin | Azimuth

Polari
(dB) [Degs] olarity

T34
Test Meter T119 Ant E-Fields ) E-Fields
Preamp/|T193 HPF | DC Corr |dB(uVolt [dBuV/m] Margin [dBuV/m]
Cable [dB] [dB] |s/meter) (dB)
Avg Peak
Loss [dB]

10715.14 2221 RMS 37.9 -20.3 0.5 0.2 40.51 53.97 -13.46 74 -33.49 306 Vert

Margin | Azimuth

Polarit
(dB) | [Degs] olanty

Frequency| Reading [Detector| Factor
(MHz) (dBuv) [dB/m]

* Fundamental Frequencies
** Not in Restricted Band
*** |In Restricted Band
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL PLOT HIGH CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA HIGH CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11a 5240 ch 48
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34
Test Meter T119 Ant E-Fields E-Fields
Marker ) Preamp/ | T159 BRF | DC Corr | dB(uVolt
Frequency | Reading | Detector | Factor

(MHz) (dBuv) [dB/m]

[dBuV/m] - "’:Z'Bg)i" [dBuV/m] -

Avg Peak

Margin | Height

(dB) [cml] Polarity

Cable [dB] [dB] |s/meter)
Loss [dB]
4707.346 35.88 34.1 -25.4 0.1 44.68 53.97 -9.29 74 -29.32 99 Horz
5238.381 35.11 34.3 -24.7 0.9 45.61 53.97 -8.36 74 -28.39 99 Horz
3081.259 38.48 33 -28.3 0 43.18 53.97 -10.79 74 -30.82 99 Horz
Vertical 1000 - 7600MHz

Marker Test Meter T119 Ant Preamp/ | T159 BRF | DC Corr |dB(uVolt E-Fields Margin E-Fields
Frequency | Reading | Detector | Factor P [dBuV/m] - B [dBuV/m] -
(MHz) (dBuV) [dB/m] Cable [dB] [dB] |s/meter) Av (dB) Peak
Loss [dB] g

3493.553 39.46 33 -27.2 45.26 53.97 -8.71 74 -28.74 201 Vert
5248.276 36.73 34.3 -24.7 . 47.23 53.97 -6.74 74 -26.77 201 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) [cml] Polarity

Test Meter T119 Ant 34 E-Fields . E-Fields

Marker Frequency | Reading | Detector | Factor Preamp/ | T159 BRF | DC Corr | dB(uVolt [dBuV/m] Margin

No. (:\"IHZ) v ( dBuV)g a/my | 2P | [6B] | d8] |s/meten) |0 (dB) oo
Loss [dB] &

*6 10484.558 35.14 37.5 -20.6 0.2 52.24 53.97 -1.73 74 -21.76
Vertical 7600 - 18000MHz

Margin )
[dBuV/m] - (dB) Polarity

Test Meter T119 Ant E-Fields ) E-Fields

Marker X Preamp/ | T159 BRF | DC Corr | dB(uVolt Margin

Frequency | Reading | Detector | Factor [dBuV/m] {

No. (MHz) (dBuV) [dB/m] Cable [dB] [dB] |s/meter) Av (dB) peak
Loss [dB] €

*7 10479.36 32.68 37.5 -20.6 0.2 49.78 53.97 -4.19 74 -24.22 201
Horizontal 10000 - 18000MHz

Margin | Height .
[dBuV/m] (dB) em] Polarity

Test Meter T119 Ant E-Fields ) E-Fields

Marker R Preamp/ | T159 BRF | DC Corr |dB(uVolt Margin

Frequency | Reading | Detector | Factor [dBuV/m]

No. (MHz) (dBuV) [dB/m] Cable [dB] [dB] |s/meter) Av (dB) Peak
Loss [dB] 8

8 10483.758 25.87 37.5 -20.6 0.2 42.97 53.97 -11 74 -31.03 201 Horz
Vertical 10000 - 18000MHz

Margin | Height .
[dBuV/m] (dB) [em] Polarity

Marker Test Meter T119 Ant Preamp/ | T159 BRF | DC Corr |dB(uVolt E-Fields Margin E-Fields
Frequency | Reading | Detector | Factor P [dBuV/m] - B [dBuV/m] -
No. (MHz) (dBuV) [dB/m] Cable [dB] [dB] |s/meter) Av (dB) Peak
Loss [dB] 8

10483.758 | 23.72 37.5 -20.6 0.2 40.82 53.97 -13.15 74 -33.18 Vert

Margin

(dB) Polarity

* Not in Restricted Band

10.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

LOW CHANNEL RESTRICTED, PEAK, HORIZ

DATE: JULY 19, 2013
FCC ID: ZNFVS980

e Agilent 15:05:25 Jun 4, 2013 F T |Freg/Channel
Mkr1 5.138 50 GHz Center F
enter Freq

Ref 114.1 dBpY #Atten 0 dB 53.08 dBpYv' £ 07E00000 G

#Feak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

17.1

dB Stop Freq

DI 515000000 GHz

74.0

dByv CF Step
15.0000000 MHz

#PAvg 1 Auto Man

S1ov2 Freq Offset

53 FC 0.00000000 Hz

=(f): )

FTun Signal Track

Swip On off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 18:08:37 Jun 4, 2013

R T

|FrequhanneI |

Ref 114.3 dBpv

#Atten 0 dB

Mkr1 5.144 D0 GHz
44.89 dBpY

#Peak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
160000000 hHz
At hdan|

Swp

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 10 kHz

Stop 5.130 00 GHz
Sweep 11.72 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agllent 151247 Jun 4, 2013 R T |Freg/Channel

Mkr1 5.150 00 GHz Center E

enter Freq

Ref 114.1 dBpY #Atten 0 dB 3997 4BV - B7200000 GHz
#Peak

Start Freq

5.00000000 GHz

Stop Freq

515000000 GHz

CF Step
160000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz HYBW 3 MHz Sweep 1 ms (1001 pts)

1

LOW CHANNEL RESTRICTED, AVERAGE, VERT
#¢ Agilent 151821 Jun 4, 2013 R T [Freq/Channel |

Mkr1 5.148 75 GHz Certer E

enter Freq

Ref 114.3 dBpY #Atten 0 dB NS BV - 7200000 GHz
#Peak

Start Freq

5.00000000 GHz

Stop Freq

515000000 GHz

CF Step
160000000 hHz
At hdan|

| Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #VBW 10 kHz Sweep 11.72 ms (1001 pts)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK,

e Agilent 15:29:36 Jun 4, 2013

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HORIZ
R T |FrquChanneI |

Ref 114.2 dBpv #Atten 0 dB

Mkr1 5.454 13 GHz

52 67 dBuv Center Freq

5.40500000 GHz

#Feak
Log

10
dB/

Offst
17.3

Start Frag
535000000 GHz

dB

DI
74.0
dBuv

Stop Freq
546000000 GHz

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

1
Freq Offset
000000000 Hz

=(f):
FTun

Signal Track
On Off

Swip

Start 5.350 00 GHz

Stop 5.460 00 GHz

#Res BW 1 MHz

#YBW 3 MHz

Sweep 1 ms (1001 pts)

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 15:22:51 Jun 4, 2013

R T

Freg/Channel

Ref 114.2 dBpv

#Atten 0 dB

Mkr1 5.363 02 GHz
52.25 dByv

#Feak
Log

10
dB/

Offst
17.3

dB

DI
74.0
dBuv

#P Ay

Center Freq
540500000 GHz
Start Frag
535000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 hHz
Auto hdan|

21 w2
23 FC

=(f):
FTun

Swip

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL AND VERTICAL PLOT LOW CHANNEL

amioe

UL FREMONT

o

LD
“

y gush

i L S
iseg,'”h'uvk«"»‘*‘* n

Har
=

AR i g

'-,"awa‘i’.'!

Page 280 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA LOW CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11n HT20 5180 ch 36
Test By:Danny Vu

Horizontal 1000 - 7600MHz

Test Meter T119 Ant T34 E-Fields ) E-Fields
Marker Frequency| Reading | Detector | Factor Preamp/ | T159 BRF | DC Corr |dB(uVolts [dBuV/m] Margin [dBuV/m]
No. quency & Cable | [dB] [dB] | /meter) (dB)

MH; dBuV; dB, A Peak
(MHz) | (dBuv) (aB/m) | el ve ea

1 3170.315 40.38 32.9 -28.2 0.1 45.18 53.97 -8.79 74 -28.82 Horz
2 5182.309 37.4 34.2 -24.7 0.9 47.8 53.97 -6.17 74 -26.2 Horz
Vertical 1000 - 7600MHz

Margin

(dB) Polarity

T34

Test Meter T119 Ant E-Fields ) E-Fields

Marker Frequency| Reading | Detector | Factor Preamp/ | T159 BRF | DC Corr |dB(uVolts [dBuV/m] Margin {dBuV/m]
No. 9 v & Cable [dB] [dB] /meter) (dB)

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

3 3770.615 | 38.74 33.2 -26.6 45.34 53.97 -8.63 74 -28.66 201
*4 5188.906 | 39.37 34.3 -24.7 . 49.87 53.97 -4.1 74 -24.13 99
Horizontal 7600 - 18000MHz

Margin | Height

Polarit:
(dB) [cml] olarity

Marker Test Meter T119 Ant Pr:::'\ /| T159 BRF | DC Corr |dB(uVolts E-Fields |\ rgin | EFields
No Frequency| Reading | Detector | Factor Cablep [dB] [dB] Jmeter) [dBuVv/m] (d:) [dBuV/m] {
: (MHz) | (dBuv) [dB/m] Loss [dB] Avg Peak

**5 11711.144| 32.9 PK 38.7 -19.2 0.4 52.8 53.97 -1.17 74 -21.2 100 Horz
Vertical 7600 - 18000MHz

Margin | Height

(dB) [em] Polarity

T34
Test Met: T119 Ant E-Fiel E-Field
Marker es e.er 9 An Preamp/ [ T159 BRF | DC Corr |dB(uVolts ields Margin telds
No. Frequency| Reading | Detector | Factor Cable [dB] [dB] Jmeter) [dBuVv/m] (dB)

’ (MHz) | (dBuv) [dB/m] Avg Peak
Loss [dB]

**6 11726.737| 32.36 38.7 -19.2 0.5 52.36 53.97 -1.61 74 -21.64
Horizontal 10000 - 18000MHz

Margi
[dBuV/m] 4 (:r:)m Polarity

T34

Test Met: T119 Ant E-Fiel E-Field

Marker es e.er 9 An Preamp/ | T159 BRF | DC Corr |dB(uVolts ields Margin telds
No. Frequency| Reading | Detector | Factor Cable [dB] [dB] Jmeter) [dBuVv/m] (dB)

) (MHz) | (dBuv) [dB/m] Loss [dE] Avg Peak

7 10363.818 | 26.09 37.3 -20.9 0.2 42.69 53.97 -11.28 74 -31.31 100
Vertical 10000 - 18000MHz

Margin | Height .
B 4
[dBuV/m] (dB) fem] Polarity

T34
T M T119 Al E-Fiel E-Fiel
Marker est et.er 9 Ant Preamp/ [ T159 BRF | DC Corr |dB(uVolts ields Margin ields
No. Frequency| Reading | Detector | Factor Cable [dB] [dB] Jmeter) [dBuVv/m] (dB)
) (MHz) | (dBuv) [dB/m] Loss [dE] Avg Peak

8 10363.818 | 23.63 373 -20.9 0.2 40.23 53.97 -13.74 74 -33.77 201
Horizontal 7600 - 18000MHz

Margin | Height .
B 4
[dBuV/m] (dB) fem] Polarity

T34

Test Meter T119 Ant E-Fields E-Fields
Preamp/ [ T193 HPF | DC Corr |dB(uVolt Margin

Frequency | Reading |Detector| Factor v/ {u [dBuV/m] (ng; [dBuV/m] {

(MHz) | (dbuv) [dB/m] Loi:ﬁfm [dB] | [dB] |s/meter) ™, 0 Peak

Margin | Azimuth
(dB) [Degs]

Polarity
11715.61 22.13 RMS 38.7 -19.2 0.5 0.2 42.33 53.97 -11.64 74 -31.67 209 Horz

11727.08 22.19 RMS 38.7 -19.2 0.5 0.2 42.39 53.97 -11.58 74 -31.61 177 Horz

* Fundamental Frequency
** In Restricted Band

HARMONICS AND SPURIOUS EMISSIONS
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL PLOT MID CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA MID CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11n HT20 5200 ch 40
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34
Test Meter T119 Ant E-Fields ) E-Fields

Marker Erequency| Reading | Detector | Factor Preamp/ | T159 BRF | DC Corr |dB(uVolts [dBuV/m] Margin {dBuV/m]
quency 8 Cable | [dB] [dB] | /meter) (dB)

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

3467.166 | 38.61 33 -27.3 44.31 53.97 -9.66 74 -29.69 100 Horz
5205.397 | 35.28 34.3 -24.7 . 45.78 53.97 -8.19 74 -28.22 100 Horz
Vertical 1000 - 7600MH:

Margin | Height

(dB) [m] Polarity

T34
Test Meter T119 Ant E-Fields E-Fields
Marker ) Preamp/ | T159 BRF | DC Corr |dB(uVolts

Frequency| Reading | Detector | Factor

(MHz) | (dBuv) [dB/m]

Margin

Margin
[dBuV/m] (dB)

dBuV/m] 4
Cable [dB] [dB] /meter) (dB) [ /m]
Avg Peak
Loss [dB]
3 3463.868 40.66 33 -27.3 46.36 53.97 -7.61 74 -27.64
*4 5195.502 38.79 -24.7 A 49.29 53.97 -4.68 74 -24.71
Horizontal 7600 - 18000MHz

Polarit
No. v

T34
T M T119 Al E-Fiel E-Fiel
Marker est et.er 9 Ant Preamp/ | T159 BRF | DC Corr |dB(uVolts ields Margin ields
No Frequency| Reading |Detector | Factor Cable [dB] [dB] Jmeter) [dBuV/m] (dB)
: (MHz) | (dBuv) [dB/m] Avg Peak
Loss [dB]

**5 10406.597 | 34.01 PK 37.4 -20.7 0.2 50.91 53.97 -3.06 74 -23.09 Horz
Vertical 7600 - 18000MHz

Margin .
B ]
[dBuVv/m] (dB) Polarity

T34
Test Meter T119 Ant E-Fields ) E-Fields
Marker Frequency| Reading | Detector | Factor Preamp/ | T159 BRF | DC Corr |dB(uVolts [dBuV/m] Margin {dBuV/m]

No. 9 v g Cable [dB] [dB] /meter) (dB)

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

**6 10401.399 | 33.19 373 -20.7 0.2 49.99 53.97 -3.98 74 -24.01 99 Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) [em] Polarity

T34
Test Met T119 Ant E-Field E-Field
Marker es < 'er " Preamp/ [ T159 BRF | DC Corr |dB(uVolts telds Margin telds
No. Frequency| Reading |Detector | Factor Cable [dB] [dB] Jmeter) [dBuV/m] (dB)
’ (MHz) | (dBuv) [dB/m] Avg Peak
Loss [dB]

7 10395.802 | 25.93 37.3 -20.8 0.3 42.73 53.97 -11.24 74 -31.27 201
Vertical 10000 - 18000MHz

Margin | Height 3
[dBuV/m] 4 (dB) [em] Polarity

T34

Test Meter T119 Ant E-Fields ) E-Fields

Marker Erequency| Reading | Detector | Factor Preamp/ | T159 BRF | DC Corr |dB(uVolts [dBuV/m] Margin {dBuV/m]
No. 9 v 8 Cable [dB] [dB] /meter) (dB)

(MHz) (dBuVv) [dB/m] Loss [dB] Avg Peak

8 10399.8 23.57 37.3 -20.7 0.2 40.37 53.97 -13.6 74 -33.63 201 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) [em] Polarity

T34
Test Met T119 Ant E-Field E-Field
es erer " | preamp/| T193 HPF | DC Corr |dB(uVolt| - o> | Margin lelcs
Frequency| Reading |Detector | Factor Cable [dB] (8] |s/meter) [dBuVv/m] (dB) [dBuV/m] 4
(MHz) (dBuv) [dB/m] Avg Peak

Margin | Azimuth | Height Polarity
(dB) [Degs] [em]
Loss [dB]
10401.26 23.1 RMS 37.3 -20.7 0.2 0.2 40.1 53.97 -13.87 74 -33.9 14 388

10403.13 23.09 RMS 37.4 -20.7 0.2 0.2 40.19 53.97 -13.78 74 -33.81 51 388

* Fundamental Frequency
**In Restricted Band

HARMONICS AND SPURIOUS EMISSIONS
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL PLOT HIGH CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA HIGH CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11n HT20 5240 ch 48
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34
Test Meter T119 Ant E-Fields E-Fields
Marker Preamp/ | T159 BRF | DC Corr |dB(uVolts Margin
Frequency| Reading | Detector | Factor e/ ( [dBuV/m] B

(MHz) (dBuV) [dB/m] Cable [dB] [dB] /meter) Avg (dB) peak

[dBuV/m] N::':)'" Polarity
Loss [dB]
4070.765 37.2 33.5 -26.2 0.1 44.6 53.97 -9.37 74 -29.4
4806.297 | 36.66 341 | 252 | ol 4566 | 5397 | -831 74 28.34
6884.258 | 35.18 356 | 232 0 4758 | 5397 | -6.39 74 26.42

Vertical 1000 - 7600MH

T34
Test Meter T119 Ant E-Fields E-Fields
Marker Preamp/ | T159 BRF | DC Corr |dB(uVolts Margin
Frequency| Reading | Detector | Factor e/ ( [dBuV/m] B

(MHz) (dBuV) [dB/m] Cable [dB] [dB] /meter) Avg (dB) peak

Margin | Height .
[dBuV/m] (dB) [em] Polarity
Loss [dB]
3493.553 40.32 33 -27.2 46.12 53.97 -7.85 74 -27.88 201
5244.978 36.18 34.3 -24.7 . 46.68 53.97 -7.29 74 -27.32 201
6669.865 35.3 35.6 -23.4 . 47.6 53.97 -6.37 74 -26.4 100

Horizontal 7600 - 18000MHz

T34
Test Meter T119 Ant E-Fields E-Fields
Marker Preamp/ [ T159 BRF | DC Corr |dB(uVolts Margin

Margin | Height
Frequency| Reading | Detector | Factor [dBuV/m] Bl &

[dBuV/m] (dB) [em] Polarity

No. (MHz2) (dBuV) [dB/m] Cable [dB] [dB] /meter) (dB)

A Peak
Loss [dB] Ve ea

*7 10713.243 333 37.9 -20.3 0.4 51.3 53.97 -2.67 74 -22.7 99
Vertical 7600 - 18000MHz

T34
Test Meter T119 Ant E-Fields . E-Fields
Marker ) Preamp/ | T159 BRF | DC Corr |dB(uVolts Margin
Frequency| Reading | Detector | Factor [dBuV/m] [dBuV/m] 4
No. (MHz) (dBuv) [dB/m] Cable [dB] [dB] /meter) Av (dB) peak
Loss [dB] s
*8 10744.428 | 31.99 37.9 -20.2 0.3 49.99 53.97 -3.98 74 -24.01 Vert

Horizontal 10000 - 18000MHz

Margin

(dB) Polarity

T34

T M T119 Al E-Fiel E-Fiel

Marker est et.er 9 Ant Preamp/ [ T159 BRF | DC Corr |dB(uVolts ields Margin ields

No. Frequency| Reading | Detector | Factor Cable [dB] [dB] Jmeter) [dBuV/m] (dB)

) (MHz) | (dBuv) [dB/m] Avg Peak
Loss [dB]

9 10483.758 | 26.09 37.5 -20.6 0.2 43.19 53.97 -10.78 74 -30.81 99
Vertical 10000 - 18000MHz

Margin | Height .
dBuV/m] 4 Polarit:
[dBuV/m] (dB) fem] olarity

Test Meter T119 Ant T34 E-Fields . E-Fields
Marker ) Preamp/ | T159 BRF | DC Corr |dB(uVolts Margin
Frequency| Reading | Detector | Factor [dBuV/m] [dBuV/m] -
No. (MHz) (dBuv) [dB/m] Cable [dB] [dB] /meter) Av (dB) peak
Loss [dB] 8
10 10487.756 | 23.16 37.5 -20.6 0.2 40.26 53.97 -13.71 74 -33.74 Vert

Horizontal 7600 - 18000MHz

Margin

(dB) Polarity

T34
Test Meter T119 Ant E-Field E-Fiel

es e.e 9 Preamp/ | T193 HPF | DC Corr |dB(uVolt elas Margin elds Margin | Azimuth | Height .

Frequency| Reading |Detector| Factor [dBuV/m] [dBuV/m] Polarity

Cable [dB] [dB] s/meter) (dB) (dB) [Degs] [em]

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

10708.62 22.1 RMS 37.9 -20.3 0.4 0.2 40.3 53.97 -13.67 74 -33.7 158 388
Vertical 7600 - 18000MHz

Test Meter T119 Ant T34 E-Fields ) E-Fields
) Preamp/ | T193 HPF | DC Corr |dB(uVolt Margin
Frequency| Reading |Detector| Factor [dBuV/m] [dBuVv/m]
(MHz) (dBuv) [dB/m] Cable [dB] [dB] |s/meter) Av (dB) peak
Loss [dB] &

10735.92 22.18 37.9 -20.3 0.5 0.2 40.48 53.97 -13.49 74 -33.52 295 Vert

Margin | Azimuth

Polarit
(dB) | [Degs] olanty

*In Restricted Band

10.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

DATE: JULY 19, 2013
FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 16:02:30 Jun 4, 2013

R T

Freg/Channel

Mkr1 5.139 25 GHz Center F
enter Freq

Ref 114.1 dBpY #Atten 0 dB 53.83 dBpv' £ 07E00000 G
#Feak
Log
10 Start Freq
dB/ 500000000 GHz
Offst
17.1
dB Stop Freg
DI 515000000 GHz
74.0
dByv CF Step

15.0000000 MHz
#P Ay 1 Auto lan

'+

S1ov2 Freq Offset
=3 FC 0.00000000 Hz
=(f): )
FTun Signal Track
Swip on O
Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 16:07:54 Jun 4, 2013

R T |FregiChannel

Ref 114.1 dBpv

#Atten 0 dB

#Feak
Log

Mkr1 5.148 00 GHz Contor E
enter Freq
16.27 4BV < 5700000 GHz

10
dB/

Offst
17.1

Start Freq
500000000 GHz

dB
]l

Stop Freq
515000000 GHz

54.0
dBv

CF Step

#P Ay

150000000 hHz
Auto hdan|

51 w2
53 FC

AA,
=)

ol Freg Offset
- 0.00000000 Hz

FTun

Signal Track
On Oif

Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 10 kHz

Stop 5.150 00 GHz ‘
Sweep 11.72 ms (1001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, PEAK, VERT
A Agilent 15:48:32 Jun 4, 2013 R T |Freg/Channel

Mkr1 5.148 00 GHz Corter F
enter Freq

Ref 114.1 dBpY/ #htten 0 dB 38.99 4BV ¢ 57200000 GHz
#Peak
Log
10 Start Freq
dB/ 500000000 GHz
Offst
17.1
A Stop Freq
" 515000000 GHz
74.0
Y CF Step

af|| 15.0000000 kHz
#P Ay Auto Iar

S1ov2 Freq Offset
53 FC 0.00000000 Hz
F%n Signal Track
Swip on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pis)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 15:56:15 Jun 4, 2013 R T |FregiChannel

Miet 5975 Gre |
enter Freq
Ref 114.1 dByv #Atten 0 dB 50.41 dBy
#Peak . = BY Il 5.07500000 GH:z

Log
10 Start Freqg
dB/ 500000000 GHz
Offst

17.1
dB Stop Freg

DI 5.15000000 GHz

54.0
dByv CF Step

15.0000000 MHz

#P Ay Auta Iilan)

1

S1ov2 Freq Offset
53 FC 0.00000000 Hz
AA

a
=) .
FTun Signal Track
Swip on O
Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #VBW 10 kHz Sweep 11.72 ms (1001 pts)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

AUTHORIZED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 168:26:27 Jun 4, 2013

R T |FrquChanneI |

Ref 114.2 dBpv #Atten 0 dB

Mkr1 5.420 40 GHz

51.65 dBuv Center Freq

#Feak
Log

5.40500000 GHz

10
dB/

Offst
17.2

Start Frag
535000000 GHz

dB

DI
74.0
dBuv

Stop Freq
546000000 GHz

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
Off

On

Start 5.350 00 GHz

Stop 5.460 00 GHz

#Res BW 1 MHz

#YBW 3 MHz

Sweep 1 ms (1001 pts)

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 16:33:09 Jun 4, 2013

R T

Freg/Channel

Ref 114.2 dBpv #Atten 0 dB

Mkr1 5.377 92 GHz
44.27 dBpv

#Feak
Log

Center Freq
£.40500000 GHz

10
dB/

Start Frag
535000000 GHz

Offst
17.2

dB
DI

Stop Freq
546000000 GHz

54.0
dBv

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

AA,
=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
On Off

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 kHz

Sweep 8.6 ms (1001 ps)

Stop 5.460 00 GHz

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL AND VERTCAL PLOT LOW CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA LOW CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11n HT40 5190 ch 38
Test By:Danny Vu

Horizontal 1000 - 7600MHz

Test Meter T119 Ant E-Fields . E-Fields
Marker K Preamp/ | T159 BRF | dB(uVolt Margin
Frequency | Reading | Detector | Factor Cable [dB] s/meter) [dBuV/m] 4 (dB) [dBuV/m] 4
(MHz) (dBuV) [dB/m] Avg Peak

Loss [dB]
4496.252 37.53 33.9 -25.6 0.1 45.93 53.97 -8.04 74 -28.07 100 Horz
5185.607 35.21 34.3 -24.7 0.9 45.71 53.97 -8.26 74 -28.29 201 Horz
Vertical 1000 - 7600MHz

Margin | Height

(dB) [cm] Polarity

T34
Test Meter T119 Ant E-Fields E-Fields
Marker ) Preamp/ | T159 BRF | dB(uVolt

Frequency | Reading | Detector | Factor

(MHz) | (dBuv) [dB/m]

Margin

[dBuV/m] - Margin o

Cable [dB] [s/meter) Avg (dB) [dB:e\;/km] 1
Loss [dB]
3460.57 39.6 33 -27.3 45.3 53.97 -8.67 74 -28.7 Vert
5192.204 37.28 34.3 -24.7 X 47.78 53.97 -6.19 74 -26.22 Vert
Horizontal 7600 - 18000MHz

Polarity

T34
Test Met T119 Ant E-Field E-Field
Marker es e.er n Preamp/ | T159 BRF | dB(uVolt lelcs Margin telds
No. Frequency | Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] - (dB) [dBuV/m] -
: (MHz) (dBuVv) [dB/m] Avg Peak
Loss [dB]

*5 10391.004 [ 33.19 373 -20.8 0.3 49.99 53.97 -3.98 74 -24.01 Horz
Vertical 7600 - 18000MHz

Margin

(dB) Polarity

T34

Marker Test Meter T119 Ant Preamp/ | T159 BRF | dB(uVolt E-Fields Margin E-Fields

Frequency | Reading | Detector | Factor P [dBuV/m] 4 g [dBuV/m] 4

No. (MHz) (dBuV) [dB/m] Cable [dB] [s/meter) Av (dB) peak
Loss [dB] e

*6 10458.571 [ 32.91 37.4 -20.6 0.2 49.91 53.97 -4.06 74 -24.09 99 Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) [eml] Polarity

Test Meter T119 Ant E-Fields . E-Fields
Marker . Preamp/ | T159 BRF | dB(uVolt Margin

No Frequency | Reading | Detector | Factor Cable [dB] s/meter) [dBuV/m] 4 (dB) [dBuV/m] 4
) (MHz) (dBuv) [dB/m] Avg Peak

Margin | Height Polarity
(dB) [em]
Loss [dB]
7 10391.804 | 25.03 37.3 -20.8 0.3 41.83 53.97 -12.14 74 -32.17 100 Horz

Vertical 10000 - 18000MHz

T34
Test Met T119 Ant E-Field E-Field
Marker es e.er n Preamp/ | T159 BRF | dB(uVolt telds Margin telds
No. Frequency | Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] - (dB) [dBuV/m] -
: (MHz) (dBuVv) [dB/m] Avg Peak
Loss [dB]

10327.836 | 23.42 37.2 -21 0.2 39.82 53.97 -14.15 74 -34.18 201 Vert

Margin | Height

(dB) [em] Polarity

* Not in Restricted Band
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL PLOT HIGH CHANNEL

UL FREMONT Im Choambe
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTCAL DATA HIGH CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11n HT40 5230 ch 46
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34
Test Meter T119 Ant E-Fields E-Fields
Marker . Preamp/ | T159 BRF | dB(uVolt Margin
Frequency | Reading | Detector | Factor [dBuV/m] [dBuV/m] 4
Cable [dB] [s/meter) (dB)
(MHz) (dBuVv) [dB/m] Avg Peak

Loss [dB]
3536.432 38.65 33 -27.1 44.55 53.97 -9.42 74 -29.45 103 Horz
5838.681 35.15 35 -24.3 . 45.95 53.97 -8.02 74 -28.05 103 Horz
6834.783 35.34 -23.3 47.64 53.97 -6.33 74 -26.36 103 Horz
Vertical 1000 - 7600MHz

Margin | Height

Polarit
(dB) [cm] olarity

T34
Test Met T119 Ant E-Field E-Field
Marker es e.er " Preamp/ | T159 BRF | dB(uVolt elds Margin telds

Frequency | Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] (dB) [dBuV/m] 4

(MHz) (dBuv) [dB/m] Avg Peak

Loss [dB]
3483.658 40.18 33 -27.2 45.98 53.97 -7.99 74 -28.02 201 Vert
5228.486 36.04 34.3 -24.7 X 46.54 53.97 -7.43 74 -27.46 201
5469.265 35.75 34.8 -24.5 . 46.95 53.97 -7.02 74 -27.05 Vert
Horizontal 7600 - 18000MHz

Margin | Height

Polarit
(dB) [cm] olarity

T34

Marker Test Meter T119 Ant Preamp/ | T150 BRF | dB(uVolt E-Fields Margin E-Fields

Frequency | Reading | Detector | Factor P [dBuV/m] g [dBuV/m]

No. (MHz) (dBuV) [dB/m] Cable [dB] [s/meter) Av (dB) peak
Loss [dB] s

*7 10463.768 | 32.65 37.5 -20.6 0.2 49.75 53.97 -4.22 74 -24.25 Horz
Vertical 7600 - 18000MHz

Margin

(dB) Polarity

T34

Marker Test Meter T119 Ant Preamp/ | T159 BRF | dB(uVolt E-Fields Margin E-Fields
No Frequency | Reading | Detector | Factor Cablep [dB] s/meter) [dBuV/m] (ng) [dBuV/m]

' (MHz) | (dBuv) [dB/m] Avg Peak

Loss [dB]
*8 10427.386 | 33.17 37.4 -20.7 0.2 50.07 53.97 -3.9 74 -23.93 Vert
Horizontal 10000 - 18000MHz

Margin

Polari
(dB) olarity

T34

Test Meter T119 Ant E-Fields ) E-Fields R A

Marker ) Preamp/ | T159 BRF | dB(uVolt Margin Margin | Height .

Frequency | Reading | Detector | Factor [dBuV/m] [dBuV/m] Polarity

No. (dB) [em]
Avg Peak

Cable [dB] [s/meter) (dB)
Loss [dB]
9 10467.766 | 24.21 37.5 -20.6 0.2 41.31 53.97 -12.66 74 -32.69 201 Horz
Vertical 10000 - 18000MHz

(MHz) | (dBuv) [dB/m]

T34
Test Meter T119 Ant E-Fields ) E-Fields
Marker ) Preamp/ | T159 BRF | dB(uVolt Margin

No Frequency | Reading | Detector | Factor Cable [dB] s/meter) [dBuV/m] (dB) [dBuV/m]
' (MHz) | (dBuv) [dB/m] Avg Peak

Loss [dB]
10 10455.772| 23.38 37.4 -20.6 0.2 40.38 53.97 -13.59 74 -33.62 201 Vert

Margin | Height

Polari
(dB) [em] olarity

* Not in Restricted Band
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

10.4. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL BANDEDGE, PEAK, HORIZ
- Agilent 09:45:10 Jun &, 2013 R T |FregiChannel

Mkr1 5.002 75 GHz Centor E

enter Freq
Ref 114.4 dBpY #Atten 0 dB .33 dBuY - 57200000 GHz
#Peak
Log
10 Start Freq
dB/ £.00000000 GHz
Offst
174
s Stop Freq
. 515000000 GHz

74.0
dByv CF Step

15.0000000 tHz
#F'A\rg Auto M_a

51 vz Freq Cffset
53 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL BANDEDGE, PEAK, VERT
- Agilent 09:36:29 Jun &, 2013 R T |FregiChannel

Mkr1 5.120 00 GHz Centor E

enter Freq
Ref 114.4 dBpY #Atten 0 dB 205 dBuY | - 57200000 GHz
#Peak
Log
10 Start Freq
dB/ £.00000000 GHz
Offst
174
s Stop Freq
. 515000000 GHz

74.0
dByv CF Step

15.0000000 tHz
#F'A\rg Auto M_a

51 vz Freq Cffset
53 FC 0.00000000 Hz

;Qun Signal Track
Swp on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

RESTRICTED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 09:52:35 Jun &, 2013

R T |FrquChanneI |

Ref 114.5 dBpv #Atten 0 dB

Mkr1 5.375 48 GHz

52 58 dBuv Center Freq

#Feak
Log

5.40500000 GHz

10
dB/

Offst
17.5

Start Frag
535000000 GHz

dB
DI

Stop Freq
546000000 GHz

74.0
dBuv

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track

On Off

Start 5.350 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (1001 pts)

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

@ Agilent 09:53:57 Jun 5, 2013

R T

Freg/Channel

Ref 114.5 dBpv #Atten 0 dB

Mkr1 5.360 45 GHz
44.26 dBpv

#Feak
Log

Center Freq
£.40500000 GHz

10
dB/

Start Frag
535000000 GHz

Offst
17.5

dB
DI

Stop Freq
546000000 GHz

54.0
dBv

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
On Off

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 kHz

Sweep 8.6 ms (1001 ps)

Stop 5.460 00 GHz

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HIGH CHANNEL RESTRICTED, PEAK, VERT
# Agilent 09:57:32 Jun 5, 2013 R T |Freg/Channel

Mkr1 5.353 85 GHz Center E

enter Freq

Ref 114.5 dBpY #Atten 0 dB 3202 4B - 40200000 GHz
#Peak

Start Freq

535000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 09:58:55 Jun &, 2013 F T |Freg/Channel

Mkr1 5.367 78 GHz Certer E

enter Freq

Ref 114.5 dBpY #Atten 0 dB 4449 4BV _f - J0e00n0o GHz
#Peak

Start Freq

535000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#HRes BW 1 MHz #VBW 10 kHz Sweep 8.6 ms (1001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL AND VERTICAL PLOT LOW CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL LOW DATA

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11a 5260 ch 52
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34
Test Met T119 Ant E-Field E-Field
Marker es e.er " Preamp/ | T159 BRF | dB(uVolt telds Margin telds

Frequency | Reading | Detector | Factor [dBuV/m] { [dBuV/m] -

(MHz) | (dBuv) [d/m] | €20' | [dBl |s/meter) T, (dB) Peak

Loss [dB] &

3724.438 38.4 33.2 -26.7 44.9 53.97 -9.07 74 -29.1 Horz

4377.511 37.68 33.7 -25.9 . 45.58 53.97 -8.39 74 -28.42 Horz

5264.768 34.95 34.3 -24.6 A 45.55 53.97 -8.42 74 -28.45 Horz

Vertical 1000 - 7600MHz

Margin

(dB) Polarity

T34
Test Met T119 Ant E-Field E-Field
Marker es e'er " Preamp/ | T159 BRF | dB(uVolt telds Margin telcs

Frequency | Reading | Detector | Factor [dBuV/m] - [dBuV/m] -

(MHz) (dBuV) [dB/m] Cable [dB] |s/meter) Av (dB) Peak

Loss [dB] &

3506.747 39.45 33 -27.2 45.25 53.97 -8.72 74 -28.75 201 Vert

5261.469 36.69 34.3 -24.6 X 47.29 53.97 -6.68 74 -26.71 201 Vert

6643.478 35.5 35.6 -23.4 47.7 53.97 -6.27 74 -26.3 201 Vert

Horizontal 7600 - 18000MHz

Margin | Height

(dB) [cm] Polarity

T
Test Meter T119 Ant 34 E-Fields ) E-Fields
Marker . Preamp/ | T159 BRF | dB(uVolt Margin
Frequency | Reading | Detector | Factor [dBuV/m] - [dBuV/m] -
No. (MHz) (dBuV) [dB/m] Cable [dB] [s/meter) Av (dB) Peak
Loss [dB] g

*7 10520.94 34.75 37.5 -20.5 0.3 52.05 53.97 -1.92 74 -21.95 201 Horz
Vertical 7600 - 18000MHz

Margin | Height

Polari
(dB) [em] olarity

T34
Test Met T119 Ant E-Field E-Field
Marker es e'er " Preamp/ | T159 BRF | dB(uVolt telds Margin telcs
Frequency | Reading | Detector | Factor [dBuV/m] - [dBuV/m] -
No. (MHz) (dBuV) [dB/m] Cable [dB] |s/meter) Av (dB) Peak
Loss [dB] &

*8 10520.94 31.78 37.5 -20.5 0.3 49.08 53.97 -4.89 74 -24.92 201 Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) [cm] Polarity

T34
Test Meter T119 Ant E-Fields ) E-Fields
Marker ) Preamp/ | T159 BRF | dB(uVolt Margin
No Frequency | Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] { (dB) [dBuV/m] -
: MH dBuV. dB A Peak
(MHz) | (dBuV) [dB/m] Loss [dB] vg ea

9 10519.74 26.79 37.5 -20.5 0.3 44.09 53.97 -9.88 74 -29.91 201 Horz
Vertical 10000 - 18000MHz

Margin | Height

(dB) [cm] Polarity

T
Marker Test Meter T119 Ant Pre::1 /| 7159 BRF | dB(uVolt E-Fields Margin E-Fields
Frequency | Reading | Detector | Factor P [dBuV/m] - g [dBuV/m] -
No. Cable [dB] [s/meter) (dB)
(MHz) (dBuv) [dB/m] Avg Peak
Loss [dB]

10 10519.74 25.01 37.5 -20.5 0.3 42.31 53.97 -11.66 74 -31.69 201 Vert

Margin | Height

Polarit
(dB) [cm] olarity

* Not In Restricted Band

Page 297 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT MID CHANNEL

2
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT MID CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11a 5300 ch 60
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34
Test Meter T119 Ant E-Fields . E-Fields
Marker | Preamp/ | T159 BRF | dB(uVolt Margin

Frequency [ Reading | Detector | Factor [dBuV/m] 4 [dBuV/m] -
No. Cable [dB] |s/meter) (dB)
(MHz) (dBuv) [dB/m] Avg Peak

Margin | Height Polarity
(dB) [em]
Loss [dB]
1 3839.88 38.2 33.2 -26.5 44.9 53.97 -9.07 74 -29.1 201 Horz
2 5301.049 35.49 34.4 -24.6 . 46.19 53.97 -7.78 74 -27.81 99 Horz

Vertical 1000 - 7600MHz

T34
Test Met: T119 Ant E-Field E-Field
Marker es e.er " Preamp/ | T159 BRF | dB(uVolt telds Margin telds

No Frequency [ Reading | Detector | Factor [dBuV/m] - (dB) [dBuV/m] -

(MHz) (dBuv) [dB/m] Lo(;asb[I:B] [dB] |s/meter) Avg Peak

3 3533.133 40.19 33 -27.1 46.09 53.97 -7.88 74 -27.91
4 5301.049 36.19 34.4 -24.6 . 46.89 53.97 -7.08 74 -27.11
Horizontal 7600 - 18000MHz

Margin

(dB) Polarity

T34
Test Met T119 Ant E-Field E-Field
Marker es e.er " Preamp/ | T159 BRF | dB(uVolt lelds Margin telcs
Frequency | Reading | Detector | Factor [dBuV/m] - [dBuV/m] -
No. (MHz2) (dBuV) [dB/m] Cable [dB] [s/meter) Av (dB) peak
Loss [dB] &

5 7672.764 35.56 35.8 -22.7 0.6 49.26 53.97 -4.71 74 -24.74 201 Horz
*6 10604.098 [ 33.74 37.7 -20.3 0.4 51.54 53.97 -2.43 74 -22.46 201 Horz
Vertical 7600 - 18000MHz

Margin | Height

(dB) [em] Polarity

T34

Test Met T119 Ant E-Field E-Field

Marker es e.er " Preamp/ | T159 BRF | dB(uVolt telds Margin telds

No Frequency | Reading | Detector | Factor Cable [dB] |s/meten) [dBuV/m] - (dB) [dBuV/m] -

! (MHz) (dBuv) [dB/m] Avg Peak
Loss [dB]

7 7667.566 | 34.23 35.8 -22.7 0.6 47.93 53.97 -6.04 74 -26.07 201 Vert
8 10593.703 [ 32.14 37.7 -20.3 0.3 49.84 53.97 -4.13 74 -24.16 201 Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) [em] Polarity

T34

Marker Test Meter T119 Ant Preamp/ | T159 BRF | dB(uVolt E-Fields Margin E-Fields

No Frequency | Reading | Detector | Factor Cablep [dB] |s/meter) [dBuV/m] - (ng) [dBuV/m] -

’ (MHz) (dBuv) [dB/m] Avg Peak
Loss [dB]

9 10599.7 25.89 37.7 -20.3 0.3 43.59 53.97 -10.38 74 -30.41 Horz
Vertical 10000 - 18000MHz

Margin

(dB) Polarity

T34
Test Met T119 Ant E-Field E-Field
Marker es e.er " Preamp/ | T159 BRF | dB(uVolt lelds Margin telcs
Frequency | Reading | Detector | Factor [dBuV/m] - [dBuV/m] -
No. (MHz2) (dBuV) [dB/m] Cable [dB] [s/meter) Av (dB) peak
Loss [dB] &

10 10595.702 [ 23.78 37.7 -20.3 0.3 41.48 53.97 -12.49 74 -32.52 201 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) [em] Polarity

T34
Test Meter T119 Ant E-Fields E-Fields

i Preamp/ | T193 HPF | dB(uVolt Margin
Frequenc| Reading |Detector | Factor [dBuV/m [dBuV/m
]- Peak

v(MHz) | (dBuv) [dB/m] Lo‘;‘:b[':B] [dB] |s/meten)| ", e | (B)

10600.44 22.32 37.7 -20.3 0.3 40.02 53.97 -13.95 74 -33.98 116 388 Horz

Margin | Azimuth | Height

(dB) [Degs] [cm] Polarity

* In Restricted Band

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT HIGH CHANNEL

L : i i
1 | & F WY
4 h.\.;-“'..‘V‘.nfv%‘fv‘.‘“w'm:’“.'"»m“""” v %,i’#mi

Page 300 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA HIGH CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:VS980

Config / Other:Tx WLAN 11a 5320 ch 64
Test By:Danny Vu

Horizontal 1000 - 7600MHz

T34
Test Met T119 Ant E-Field E-Field
Marker es © .er " Preamp/ | T159 BRF | dB(uVolt telds Margin telas
Frequency| Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] - (dB) [dBuV/m]

(MHz) (dBuv) [dB/m] Avg Peak

Margin | Height Polarity
(dB) [em]

Loss [dB]
5089.955 36.22 34.2 -24.9 0.9 46.42 53.97 -7.55 74 -27.58 201 Horz
5324.138 36.06 34.5 -24.6 0.9 46.86 53.97 -7.11 74 -27.14 201 Horz
6963.418 35.39 35.6 -23.2 0 47.79 53.97 -6.18 74 -26.21 201 Horz

Vertical 1000 - 7600MHz

T34

Test Met: T119 Ant E-Field E-Field

Marker es e.er " Preamp/ | T159 BRF | dB(uVolt telds Margin telds

Frequency| Reading | Detector | Factor [dBuV/m] - [dBuV/m]

No. (MHz) (dBuv) [dB/m] Cable [dB] [s/meter) Av (dB) Peak
Loss [dB] &

4 3546.327 39.3 33 -27.1 45.2 53.97 -8.77 74 -28.8 201 Vert
5 5317.541 36.6 34.4 -24.6 . 47.3 53.97 -6.67 74 -26.7 201 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) [cm] Polarity

T34
Test Meter T119 Ant 3 E-Fields R E-Fields
Marker X Preamp/ | T159 BRF | dB(uVolt Margin

No Frequency| Reading |Detector | Factor Cable [dB] |s/meter) [dBuV/m] 4 (dB) [dBuV/m]
: (MHz) | (dBuv) [dB/m] Avg Peak

Loss [dB]
7 10635.282 33.14 37.8 -20.3 0.2 50.84 53.97 -3.13 74 -23.16 Horz
Vertical 7600 - 18000MHz

Margin

(dB) Polarity

T34
Test Meter T119 Ant 3 E-Fields E-Fields
Marker | Preamp/ | T159 BRF | dB(uVolt
Frequency| Reading | Detector | Factor [dBuV/m] -

Margin
(dB)

Margin
(dB) [dBuV/m]

Avg Peak

Polari

No. Cable [dB] |s/meter) olarity
Loss [dB]
8 10645.677 | 32.45 37.8 -20.3 0.1 50.05 53.97 -3.92 74 -23.95 Vert

Horizontal 10000 - 18000MHz

(MHz) | (dBuV) [dB/m]

T34
Test Meter T119 Ant 3 E-Fields . E-Fields
Marker | Preamp/ | T159 BRF | dB(uVolt Margin
No Frequency| Reading |Detector | Factor Cable [dB] |s/meter) [dBuV/m] - (dB) [dBuV/m]
: (MHz) | (dBuv) [dB/m] Avg Peak
Loss [dB]

9 10639.68 | 26.18 37.8 -20.3 0.1 43.78 53.97 -10.19 74 -30.22 Horz
Vertical 10000 - 18000MHz

Margin

(dB) Polarity

T34

Test Met T119 Ant E-Field E-Field

Marker es e.er n Preamp/ | T159 BRF | dB(uVolt letds Margin telds

No Frequency| Reading | Detector | Factor Cable [dB] |s/meter) [dBuV/m] - (dB) [dBuV/m]

’ (MHz) | (dBuv) [dB/m] Avg Peak
Loss [dB]

10 10643.678 | 24.06 37.8 -20.3 0.1 41.66 53.97 -12.31 74 -32.34 Vert
Horizontal 7600 - 18000MHz

Margin

(dB) Polarity

T34
T M T119 A E-Fiel E-Fiel

est ete.r 9 Ant Preamp/ |T193 HPF |dB(uVolt ields Margin ields Azimuth
Frequenc|Reading |Detector |Factor Cable [dB] s/meter) [dBuV/m (dB) [dBuV/m [Degs]

v(MHz) |(dBuv) [dB/m] 1-Avg 1- Peak &

Loss [dB]

10639.86| 22.46 AD1 37.8 -20.3 0.1 40.06 53.97 -13.91 74 126 Horz
Vertical 7600 - 18000MHz

Polarity

T34
Test Met: T119 Ant E-Field E-Field
es © e.r n Preamp/ (T193 HPF (dB(uVolt telds Margin lelds Azimuth
Frequenc|Reading |Detector |Factor Cable [dB] s/meter) [dBuV/m (dB) [dBuV/m [Degs]
v(MHz) |(dBuv) [dB/m] 1-Avg 1- Peak &

Polarity

Loss [dB]
10650.69 |  22.45 37.8 -20.3 0.1 40.05 53.97 -13.92 74 162 Vert

PK - Peak detector
Av - Average detector
AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

10.5.

AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL BANDEDGE, PEAK, HORIZ
- Agilent 10:09:47 Jun &, 2013

R T

DATE: JULY 19, 2013
FCC ID: ZNFVS980

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

Freg/Channel

Log
10
dB/

174
dB

DI
74.0

31
53

#(f):

Swp

Ref 114.4 dBpv
#Peak

Offst

dBpv
#P Ay

FTun

#Atten 0 dB

Mkr1 5.110 00 GHz
52.31 dBpv

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man

2
FC

Start 5.000 00 GHz
#Res BW 1 MHz

#WBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL BANDEDGE, PEAK, VERT
- Agilent 10:04:48 Jun &, 2013

R T

Freg/Channel

Log
10
dB/

174
dB

DI
74.0

#(f):

Swp

Ref 114.4 dBpv
#Peak

Offst

dBpv
#P Ay

31 W2
33 FC

FTun

#Atten 0 dB

Mkr1 5.019 00 GHz
51.88 dBpv

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man

Start 5.000 00 GHz
#Res BW 1 MHz

#WBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

RESTRICTED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 10:20:14 Jun &, 2013

R T |FrquChanneI |

Ref 114.5 dBpv #Atten 0 dB

Mkr1 5.364 85 GHz

5233 dBuv Center Freq

#Feak
Log

5.40500000 GHz

10
dB/

Offst
17.5

Start Frag
535000000 GHz

dB
DI

Stop Freq
546000000 GHz

74.0
dBuv

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track

On Off

Start 5.350 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (1001 pts)

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 10:21:58 Jun 5, 2013

R T

Freg/Channel

Ref 114.5 dBpv #Atten 0 dB

Mkr1 5.356 60 GHz
44.05 dBpv

#Feak
Log

Center Freq
£.40500000 GHz

10
dB/

Start Frag
535000000 GHz

Offst
17.5

dB
DI

Stop Freq
546000000 GHz

54.0
dBv

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
On Off

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 kHz

Sweep 8.6 ms (1001 pts)

Stop 5.460 00 GHz

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 10:25:34 Jun 5, 2013 R T |Freg/Channel

Mkr1 5.351 65 GHz Center E

enter Freq
Ref 114.5 dBpY #Atten 0 dB 3230 4B ¢ 40200000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
175
A Stop Freq
" £ 46000000 GHz

oy CF Step
11.0000000 MHz

#PA\"Q . M M_a

L

S1ov2 Freq Offset

53 FC 0.00000000 Hz

F%n Signal Track

Swip on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
@ Agilent 10:28:48 Jun 5, 2013 R T |Freg/Channel

Mkr1 5.367 97 GHz Center E

enter Freq
Ref 114.5 dBpY #Atten 0 dB 4493 BV _f ¢ 40200000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
175
A Stop Freq
" £ 46000000 GHz

54.0
dByv CF Step

11.0000000 tHz
#P Ay Auta Iilan)

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
On Oif

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #VBW 10 kHz Sweep 8.6 ms (1001 pis)

Swip

Page 304 of 405
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

UL FREMONT amke

HORIZONTAL AND VERTICAL PLOT LOW CHANNEL

=
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA LOW CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx_WLAN 11n_HT20_5260 Ch 52
Test By:John Nguyen

T34

Marker Test Meter T119 Ant Preamp/ |T159 BRF |dB{uVolts E-Fields E-Fields
Frequency |Reading |Detector |Factor P [dBuV/m] [dBuV/m]

No. Cable [dB] /meter)

Avg Peak

(MHz) (dBuv) [dB/m] Loss [dB]

Height

Polarit
fem] Y

Horizontal 1000 - 7600MHz
3048.276 | 39.94 33 -28.4 53.97
4420.39 37.74 -25.8 . 53.97
6659.97 34.43 -23.4 . 53.97
Vertical 1000 - 7600MHz
3084.558 | 38.65 -28.3 53.97
4377.511 | 37.23 -25.9 . 53.97
6692.954 | 35.04 -23.4 . 53.97

T34
Test Meter T119 Ant E-Fields E-Fields
Marker ) Preamp/ [T159 BRF |dB(uVolts

Frequency [Reading |Detector |Factor [dBuV/m] [dBuV/m]
No. Cable [dB] /meter)
Avg Peak

(MHz)  |(dBuv) [dB/m] |, o5 (aB]

Height

Polarit
[cm] Y

Horizontal 7600 - 18000MHz
7 7937.831 33.7 35.8 -22.5 . 53.97
8 9491.854 33.86 36.6 -21.8 . 53.97
Vertical 7600 - 18000MHz
9 7943.028 33.71 35.8 -22.5 . 53.97
10 9543.828 | 33.16 36.6 -21.8 . 53.97

T34
Test Meter T119 Ant E-Fields E-Fields
Marker ) Preamp/ (T159 BRF |dB(uVolts

Frequency [Reading |Detector |Factor [dBuV/m] [dBuV/m]
No. Cable [dB] /meter)
Avg Peak

(MHz)  [(dBuv) [dB/m] || es [dB]

Height

Polarit
[cm] Y

Horizontal 10000 - 18000MHz
11 11947.026 | 22.38 39 -18.9 . 53.97
12 13610.195| 22.68 -16.1 53.97
Vertical 10000 - 18000MHz
13 11887.056 | 21.79 -19 . 53.97
14 13658.171 | 22.56 X 53.97

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT MID CHANNEL

UL FREMONT Im Chambe
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA MID CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx_WLAN 11n_HT20_5300 Ch 60
Test By:John Nguyen

T34
Marker Test Meter T119 Ant Pre:mp/ T150 BRF |dB(uVolts E-Fields E-Fields

Frequency| Reading |Detector| Factor dBuV/m dBuV/m
No. 9 Y 2 Cable [dB] /meter) [ /m] [ /m]

(MHz) (dBuv) [dB/m] Loss [dB] Avg Peak

Margin | Height

(dB) [em] Polarity

Horizontal 1000 - 7600MHz
3048.276 39.9 33 -28.4 . 53.97
5498.951 35.54 -24.5 . 53.97
7088.756 | 35.98 -23.1 53.97
Vertical 1000 - 7600MHz
3071.364 | 39.64 -28.4 53.97
5367.016 | 34.78 -24.5 . 53.97
7141.529 | 34.02 -23.1 53.97

T34
Test Met T119 Ant E-Field E-Field
es e-er " Preamp/ | T159 BRF |dB(uVolts telds elds Margin | Height .,
Frequency| Reading |Detector| Factor [dBuVv/m] [dBuVv/m] Polarity
No. (MHz) | (dBuV) [dB/m] Cable [dB] /meter) Av peak (dB) [em]

Loss [dB] e

Horizontal 7600 - 18000MHz
7 7823.488 | 34.73 35.8 -22.7 X 53.97
8 9471.064 | 33.42 36.5 -21.8 . 53.97
Vertical 7600 - 18000MHz
9 7813.093 34.9 35.8 -22.7 X . 53.97
10 9543.828 | 33.19 36.6 -21.8 X 53.97

T34

Test Met T119 Ant E-Field E-Field

Marker €s © 'er " Preamp/ | T159 BRF |dB(uVolts telas relds i

Frequency| Reading |Detector| Factor [dBuV/m] [dBuV/m] Polarity

No- 1 (MHz) | (dBuv) [dB/m) | €20le | [dB] | /meter) ", Peak
Loss [dB] 8

Horizontal 10000 - 18000MHz
11 13322.339( 22.16 39.2 -16.7 . 53.97
12 14333.833[ 22.69 39.4 -15.8 . 53.97
Vertical 10000 - 18000MHz
13 13198.401( 22.52 39 -16.8 . 53.97
14 14441.779 23 -15.9 . 53.97

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT HIGH CHANNEL

hombea
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA MID CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n_HT20_5320 ch 64
Test By:John Nguyen

Test Meter 1:::’ T144 T159 BRE C::;citned E-Fields E-Fields
Frequency| Reading | Detector Preamp 8 [dBuV/m] [dBuV/m] Polarity
No- 1" mHz) | (dBuv) Factor | - ain [dB] [dB] |dB(uVolts ", Peak
[dB/m] /meter) 6

Horizontal 1000 - 7600MHz
3209.895 | 40.48 33.5 -36.5 3 42.78 53.97
5137.781 | 37.26 34.1 -35.5 . 43.76 53.97
7540.63 | 36.39 35.4 -35.8 . 44.89 53.97
Vertical 1000 - 7600MHz
3176.912 | 40.17 33.4 -36.6 3 . 42.27 53.97
5258.171 | 37.13 34.3 -35.5 g . 43.93 53.97
7543.928 | 36.63 35.4 -35.8 . 45.13 53.97

Horizontal 7600 - 18000MHz

Test Meter T136 T144 Corrected E-Fields E-Fields
Mark Ant T159BRF | Readi
arker " €ading |1 4Buv/m] [dBuV/m]

) Height
Frequency| Reading | Detector Preamp
Avg Peak

Polari
[em] i

No. Factor ) [dB] |dB(uVolts

(MHz) (dBuVv) [dB/m] Gain [dB] Jmeter)
7 8535.532 | 36.11 35.7 -36 . 0.3 45.61 53.97 74 200 Horz
8 9387.906 | 35.65 36.4 -36.2 0.1 45.95 53.97 74 100 Horz

Vertical 7600 - 18000MHz
9 8545.927 | 36.22 35.7 -36 . 0.2 45.62 53.97 74 100 Vert
10 9491.854 | 34.67 36.6 0.2 45.37 53.97 X 74 100 Vert

Horizontal 10000 - 18000MHz

1
Test | Meter T136 | 114 Corrected| - Lields E-Fields

Marker Ant T159 BRF | Readin
Frequency| Reading | Detector Preamp 'ng [dBuV/m] [dBuV/m] Polarity
Avg Peak

No. Factor ) [dB] |dB(uVolts

(MHz) | (dBuv) [dB/m] Gain [dB] Jmeter)
11 12826.587 24.54 39.1 -34.4 0.4 41.54 53.97 74 Horz
12 14149.925( 25.22 39.3 -33.9 0.6 43.72 53.97 74 Horz

Vertical 10000 - 18000MHz
13 12738.631( 24.34 39.2 -34.5 0.2 41.04 53.97 74 Vert
14 14181.909( 24.98 39.4 -34 0.3 43.18 53.97 74 Vert

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

10.6.

AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL BANDEDGE, PEAK, HORIZ
e Agilent 10:38:06 Jun &, 2013

R T

DATE: JULY 19, 2013
FCC ID: ZNFVS980

TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND

Freg/Channel

Log
10
dB/

17.3
dB

DI
74.0

21
=3

=)

Swip

Ref 114.3 dBp
#Feak

Offst

dBpv
#P Ay

FTun

#Atten 0 dB

Mkr1 5.003 50 GHz
52.22 dBpv

Center Freq
507500000 GHz
Start Frag
500000000 GHz
Stop Freq
5.15000000 GHz

CF Step
150000000 hHz
Auto hdan|

L]
W2
FC

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

LOW CHANNEL BANDEDGE, PEAK, VERT
e Agilent 10:47:58 Jun &, 2013

R T

Freg/Channel

Log
10
dB/

17.3
dB

DI
74.0

=)

Swip

Ref 114.3 dBp
#Feak

Offst

dBpv
#P Ay

21 w2
23 FC

FTun

#Atten 0 dB

Mkr1 5.016 75 GHz
50.96 dByv

Center Freq
507500000 GHz
Start Frag
500000000 GHz
Stop Freq
5.15000000 GHz

CF Step
150000000 hHz
Auto hdan|

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

RESTRICTED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 11:17:16 Jun &, 2013

R T |FrquChanneI |

Ref 114.4 dBpv #Atten 0 dB

Mkr1 5.351 65 GHz

5859 dBuv Center Freq

#Feak
Log

5.40500000 GHz

10
dB/

Offst
174

Start Frag
535000000 GHz

dB

DI

Stop Freq
546000000 GHz

74.0
dBuv

CF Step

1
#P Ay

11.0000000 hHz
Auto hdan|

21 w2
23 FC

=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track

On Off

Start 5.350 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (1001 pts)

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

@ Agilent 11:19:33 Jun 5, 2013

R T

Freg/Channel

Ref 114.4 dBpv #Atten 0 dB

Mkr1 5.350 18 GHz
47.80 dBpv

#Feak
Log

Center Freq
£.40500000 GHz

10
dB/

Start Frag
535000000 GHz

Offst
174

dB
DI

Stop Freq
546000000 GHz

54.0
dBv

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

21
23 FC

AA,
=)

Freq Offset
000000000 Hz

FTun
Swip

Signal Track
On Off

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 kHz

Sweep 8.6 ms (1001 ps)

Stop 5.460 00 GHz

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HIGH CHANNEL RESTRICTED, PEAK, VERT
# Agilent 11:09:53 Jun 5, 2013 R T |Freg/Channel

Mkr1 5.350 92 GHz Center E

enter Freq

Ref 1144 dBpY #Atten 0 dB 33.84 4BV _f - 40200000 GHz
#Peak

Start Freq

535000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 11:11:46 Jun &, 2013 R T [Freg/Channel

Mkr1 5.350 00 GHz Certer E

enter Freq

Ref 1144 dBpY #Atten 0 dB 47.54 4BV _f - 40200000 GHz
#Peak

Start Freq

535000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#HRes BW 1 MHz #VBW 10 kHz Sweep 8.6 ms (1001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

VERTICAL AND HORIZONTRAL PLOT LOW CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL AND HORIZONTRAL DATA LOW CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL AND HORIZONTAL PLOT HIGH CHANNEL

yambe 4

: : F Ll
= Q '...,J ;.\-”“! ! A ™
K™ | 412
’ o

am

a 3
L 2 el . ;_ Wi
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL AND HORIZONTAL DATA HIGH CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n_HT40 5310 ch#62
Test By:John Nguyen

C cted
Test Meter T136 Ant| T144 orre' € E-Fields E-Fields
Marker ) T159 BRF | Reading
No Frequency| Reading | Detector | Factor | Preamp [dB] |dB(uVolts
. u

(MHz) | (dBuVv) [dB/m] |Gain [dB]

Margin | Height

[dBuVv/m] [dBuV/m] (dB) [em]

Avg Peak

Polarity

/meter)

Horizontal 1000 - 7600MHz
3942.129 40.9 A 44.7
5179.01 | 37.64 . 44.24
7524.138 | 36.67 . 45.07
000 - 7600MHz
3975.112 | 39.63 A 43.53
5136.132 | 37.96 . 44.46
7550.525 | 35.38 . . 44.08

Test | Meter TI136Ant| T144 Corrected| o 1ields E-Fields

T159 BRF | Reading
dBuV, dBuV,
[dB] |dB(uvolts|[4BYY/™] [dBuV/m]
Avg Peak

/meter)

Margin | Height

(dB) cm] Polarity

Frequency| Reading | Detector | Factor | Preamp
(MHz) | (dBuVv) [dB/m] |Gain [dB]

Horizontal 7600 - 18000MHz
7 8577.111 | 35.11 . A 44.51
8 9455.472 35.1 A 45.8
Vertical 7600 - 18000MHz
9 8052.174 | 36.13 . . 45.33
10 9465.867 | 33.63 . 44.33

Corrected
Test Meter T136Ant| T144 . E-Fields E-Fields
Marker ) T159 BRF | Reading
Frequency| Reading | Detector | Factor | Preamp [dBuVv/m] [dBuV/m]
No. ) [dB] [dB(uVolts
(MHz) | (dBuVv) [dB/m] |Gain [dB] Avg Peak
/meter)

Margin | Height

Polarit
(dB) [em] olarity

Horizontal 10000 - 18000MHz
11 12806.597 | 24.07
12 14037.981| 24.94

Vertical 10000 - 18000MHz
13 12766.617| 24.74
14 14125.937| 24.96

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

10.7. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
5 Agilent 13:39:42 Jun 5, 2013 R T Trace |

Mkr1 5.469 8 GHz

Ref 114.9 dBpv #tten 0 dB 52.83 dByv Trace
WP eak Z 3

*

Clear Write

Max Hold

flin Hold

S1 V2 .
S3 FC Wigw

if):
FTun
Swp

Start 5.350 0 GHz Stop 5.470 0 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 13:31:37 Jun &, 2013

R T

DATE: JULY 19, 2013
FCC ID: ZNFVS980

|Fre§fChanneI |

Ref 114.9 dBY

#Atten 0 dB

Mkr1 5.407 57 GHz
44.60 dBpY

#Feak

Center Freq
£.40500000 GHz
Start Freq
535000000 GHz
Stop Freqg
546000000 GHz

CF Step
11.0000000 hHz
Auto hdan

Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#YBW 10 kHz

Stop 5.460 00 GHz
Sweep 8.6 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

- Agilenf 13:34:09 Jun &, 2013

R T

Frag/Channel

Ref 114.9 dBpY

#htten 0 dB

Mkr1 5.352 6 GHz
52.02 dBpY

#Peak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

CF Step
120000000 hHz
At hdan|

51 W2
53 FC

if):

FTun
Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 13:36:35 Jun &, 2013 R T |FregiChannel

Mkr1 5.385 02 GHz

Ref 114.9 dByv #Atten 0 dB 4341 aByy || Center Freg
£.40500000 GHz

Ay
Start Freq
£.35000000 GHz
Stop Freqg
5.46000000 GHz

CF Step
11.0000000 hHz
Auto hdan

Freq Cffset
0.00000000 Hz

Signal Track
On Off

Swp
Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#VBW 10 kHz Sweep 27.16 ms (1001 pts)

#Hes BW 1 MHz

Page 321 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

AUTHORIZED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 13:45:30 Jun &, 2013

R T |FrquChanneI |

Ref20.22 dBm #Atten 0 dB

Mkr1 5.840 62 GHz

42.74 dBm Center Freq

#Peak
Log

5.83750000 GHz

10
dB/

Offst
30.2

Start Frag
582500000 GHz

dB

Stop Freq
5.85000000 GHz

CF Step

#PAvy

250000000 hHz
Auto hdan|

51 V2
53 FC

isijiH

Freq Offset
000000000 Hz

FTun
Swp

Signal Track

On Off

Start 5.825 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 5.850 00 GHz
Sweep 1 ms (1001 pts)

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

@ Agilent 13:48:12 Jun 5, 2013

R T

Freg/Channel

Ref20.22 dBm #Atten 0 dB

Mkr1 5.825 62 GHz
4269 dBm

#Peak
Log

Center Freq
£.83750000 GHz

10
dB/

Start Frag
582500000 GHz

Offst
30.2

dB

Stop Freq
5.85000000 GHz

CF Step

#PAvy

250000000 hHz
Auto hdan|

51 V2
53 FC

j2if):

Freq Offset
000000000 Hz

FTun
Swp

Signal Track
On Off

Start 5.825 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.850 00 GHz
Sweep 1 ms (1001 pts)

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL AND VERTICAL PLOT LOW CHANNEL

vambe 4

ETTHS T

B | AU N
,.*..“M)‘ "

0 g,ﬁq

g : ik s
gl RS A TVRRY A o
A ) "Y‘.'r,‘"l" sk e AP !&",‘;IJ‘ e _‘»&Y\‘a‘ 5 ' A
FATAV N i

e ¥
N

W

Page 323 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA LOW CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980
Mode:Tx WLAN 11a 5500 Ch 100
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Test | Meter T136Ant| T144 Corrected | ¢ cields | E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream T16LBRF | Reading [dBuV/m] Margin [dBuV/m]
duency & P [d8] | dB(uVolts/ (dB)

(MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

3667.266 | 41.23 33.2 -36.2 X 0.1 44.03 54 -9.97 74 -29.97 200
5127.336 | 37.69 34.1 -35.5 0.2 43.49 54 -10.51 74 -30.51 100
Vertical 1000 - 5400MHz

Margin | Height

(dB) fem] Polarity

Corrected
Test Met T136 Ant| Ti144 E-Field: E-Field:

Marker Fre Zsen Rea:iir( Detector Factol: Pream TIGLBRF | Reading [dBuI\j/r:] Margin [dBuI\‘:/r:]
quency g P [dB] | dB(uvolts/ (dB)

MH: BuV, B, i B A Peak
(MHz) dBuV) [dB/m] |Gain [dB] meter) vg eal

3667.266 | 41.75 33.2 -36.2 X 0.1 44.55 54 -9.45 74 -29.45 200 Vert
5373.613 39.48 34.4 -35.5 B 1 46.58 54 -7.42 74 -27.42 100 Vert
Horizontal 5400 - 7600MHz

Margin | Height

(dB) fem] Polarity

Test | Meter T136Ant| T144 Corrected | ¢ cields E-Fields
Marker ) T161BRF | Reading Margin

Frequency | Reading( | Detector | Factor | Preamp [dBuV/m] [dBuV/m]

No. A [dB] dB(uVolts/ (dB)

(MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

5 6551.124 36.7 35.5 -35.6 § 0.2 44.9 54 -9.1 74 -29.1 100 Horz
Vertical 5400 - 7600MHz

Margin | Height

(dB) [em] Polarity

Test | Meter T136Ant| T144 Corrected | ¢ cields | E-Fields
Marker ) T161BRF | Reading Margin

No. Frequency | Reading( | Detector | Factor | Preamp [dB] dB(uVolts/ [dBuV/m] (dB) [dBuV/m]

’ (MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

6 7401 37.12 35.4 -35.8 X 0.2 45.72 54 -8.28 74 -28.28 100
Horizontal 7600 - 18000MHz

Margin | Height

Polarit
@) | [em | 0"

Test | Meter T136Ant| T144 | Cable Corrected | o cields E-Fields
Marker ) T161BRF | Reading Margin
Frequency | Reading( | Detector | Factor | Preamp | Factor [dBuV/m]

. [dB] | dB(uVolts/ (dB)
(MHz) dBuV) [dB/m] |Gain [dB]| [dB] meter) Avg Peak

8566.717 | 37.12 35.7 -36 9.5 0.2 46.52 54 -7.48 74 -27.48 Horz
9465.867 37.11 36.5 10.1 0.3 47.81 54 -6.19 74 -26.19 Horz
10796.402 | 35.34 38 10.8 0.1 48.54 54 -5.46 74 -25.46 Horz
Vertical 7600 - 18000MHz

Margin .
[dBuV/m] (dB) Polarity

Corrected

Test Meter T136 Ant| T144 Cable ) E-Fields . E-Fields
Marker ) T161BRF | Reading Margin

Frequency | Reading( | Detector | Factor | Preamp | Factor [dBuV/m] [dBuV/m]

No. A [dB] | dB(uVolts/ (dB)

(MHz) dBuV) [dB/m] |Gain [dB]| [dB] meter) Avg Peak

10 8883.758 36.1 35.8 -36 9.8 0.3 46 54 -8 74 -28
11 9481.459 35.29 36.6 -36.2 10.1 0.4 46.19 54 74
Horizontal 10000 - 18000MHz

Margin

(dB) Polarity

Test | Meter T136Ant| T144 | Ccable Corrected | ¢ cields E-Fields
Marker ) T161BRF | Reading Margin

Frequency | Reading( | Detector | Factor | Preamp | Factor [dBuV/m] [dBuV/m]

No. A [dB] | dB(uVolts/ (dB)

(MHz) dBuV) [dB/m] |Gain [dB]| [dB] meter) Avg Peak

12 12814.593 | 24.74 39.1 -34.4 11.9 0.6 41.94 54 -12.06 74 -32.06 Horz
Vertical 10000 - 18000MHz

Margin

(dB) Polarity

Test Meter T136 Ant| T144 Cable Correcited E-Fields . E-Fields
Marker ) T161BRF | Reading Margin

No. Frequency | Reading( | Detector | Factor | Preamp | Factor [dB] dB(uVolts/ [dBuV/m] (dB) [dBuV/m]
' (MHz) dBuVv) [dB/m] (Gain[dB]| [dB] meter) Avg Peak

13 13894.053 | 25.98 39 -33.8 12.4 0.5 44.08 54 -9.92 74 -29.92 Vert

Margin

Polari
(dB) olarity

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT MID CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA MID CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980
Mode:Tx WLAN 11a 5580 Ch 116
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Test | Meter T136Ant| T144 | Cable Corrected | o ields | E-Fields
Marker T161BRF [ Reading Margin
[dBuV/m]

Margin | Height
No. Frequency | Reading | Detector | Factor | Preamp | Factor [dBuV/m] 8 g
: Avg Peak

(dB) [cml] Polarity

(MH2) | (dBuv) [dB/m] |Gain [aB)| [ap] | [4B1 |dBluvelts (dB)
/meter)

1 3720.04 | 41.85 33.3 -36.2 5.8 44.75 54 -9.25 74 -29.25 200
2 5391.204 | 37.67 34.4 -35.5 7.2 44.77 54 -9.23 74 -29.23 200
Vertical 1000 - 5400MHz

Test | Meter T136Ant| T144 | cable Corrected | ¢ cields | E-Fields
Marker T161BRF [ Reading Margin
[dBuV/m]

Margin | Height
No. Frequency | Reading | Detector | Factor | Preamp | Factor [dBuv/m] 8 g
' Avg Peak

(dB) [cml] Polarity

[dB] |dB(uVolts (dB)
/meter)
3 3720.04 | 43.05 33.3 -36.2 5.8 45.95 54 -8.05 74 -28.05 200
4 5347.226 | 40.34 34.3 -35.5 7.2 47.34 54 -6.66 74 -26.66 100
Horizontal 5400 - 7600MHz

(MHz) (dBuv) [dB/m] |Gain[dB]| [dB]

Test | Meter T136Ant| T144 Corrected | ¢ cields E-Fields
Marker ) T161 BRF | Reading )
Frequency | Reading | Detector | Factor | Preamp [dBuVv/m] [dBuV/m] Polarity

(MHz) | (dBuv) [dB/m] |Gain [dB] [dB] |dB(uVolts | Peak
/meter) ]

5586.907 37.86 34.4 -35.5 K 45.16 54 X 74
5976.112 37.8 35.2 -35.6 . X 45.5 54 3 74

Vertical 5400 - 7600MHz

Marker | Test | Meter T136Ant| T144 1161 BRE C:;';Ci:fd EFields [ | EFields
Frequency | Reading | Detector | Factor | Preamp [dB] dB(uVolss [dBuV/m] (ng) [dBuV/m]

(MHz) (dBuv) [dB/m] |Gain [dB] /meter) Avg Peak

5575.912 | 38.28 34.4 -35.5 . 45.58 54 -8.42 74 -28.42 200 Vert
5884.858 | 36.74 35.1 -35.6 R . 44.74 54 -9.26 74 -29.26 100 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) [eml] Polarity

Test Meter T136 Ant| Ti144 Corrected E-Fields E-Fields
Marker Frequency | Reading | Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. duency N P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] [Gain [dB] /meter) Avg Peak

9 8753.823 [ 37.68 35.8 -36 . 0.2 47.38 54 -6.62 74 -26.62 100 Horz
*10 12812.994 | 36.59 39.1 -34.4 0.6 53.79 54 -0.21 74 -20.21 100 Horz
Vertical 7600 - 18000MHz

Margin | Height

Polarit
(dB) fem] olarity

Test | Meter TI136Ant| T144 | Cable Corrected | o iclds E-Fields
Marker Frequency | Reading | Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency € P (d8] | de(uvolts [ 0 (dB) ool

/meter)
11 8966.917 36.22 35.9 -36.1 9.8 0.3 46.12 54 -7.88 74 -27.88 100 Vert
Horizontal 10000 - 18000MHz

Margin | Height

Polari
(dB) fem] olarity

(MHz) | (dBuVv) [dB/m] |Gain[dB]| [dB]

t
Test | Meter T136Ant| T144 Corrected | ¢ cields | E-Fields
Marker ) T161 BRF | Reading Margin
No Frequency [ Reading | Detector | Factor | Preamp [dBuVv/m]

(MHz) (dBuv) [dB/m] |Gain [dB] [dB] | dB{uVolts Avg (dB) Peak

Margin | Height .
dBuV, Polarit
[dBuV/m] (dB) fem] olarity
/meter)
12 10991.504 | 24.9 37.8 -35.6 0.3 38.3 54 -15.7 74 -35.7 200 Horz

Vertical 10000 - 18000MHz

C ted
Marker | Test | Meter TiS6Ant| T4 | Cable | o oo ::;ci: EFields [ | EFields

No Frequency | Reading | Detector | Factor | Preamp | Factor 8 [dBuV/m] g [dBuV/m]
: Avg Peak

(MHz) | (dBuV) [dB/m] |Gain[dB]| [aB) | [GB1 |dBluvolts (dB)
/meter)

13 11031.484 | 24.62 37.8 -35.6 10.9 0.2 37.92 54 -16.08 74 -36.08 Vert

Margin

(dB) Polarity

* Not in Restricted Band

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT HIGH CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA HIGH CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980
Mode:Tx WLAN 11a 5720 Ch 144
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Corrected . .
Test Meter Ti36Ant| T144 . E-Fields E-Fields
Marker ) T161BRF | Reading .
Frequency | Reading( [ Detector | Factor | Preamp [dBuV/m] 4 [dBuV/m] - Polarity
[dB] |dB(uVolts/ Ave Peak

(MHz) | dBuv) [dB/m] |Gain [dB] meter)

3814.593 | 42.37 33.5 -36.1 3 0.3 45.97 54 74 Horz
5250.475 37.32 34.3 -35.5 . 0.5 43.72 54 74 Horz
Vertical 1000 - 5400MHz

Corrected
Test Meter T136 Ant| T144 orre ) € E-Fields . E-Fields
Marker ) T161BRF | Reading Margin
No. Frequency | Reading( [ Detector | Factor | Preamp [dB] |dB(uVolts/ [dBuV/m] 4 (dB) [dBuV/m] -
’ (MHz) dBuv) [dB/m] (Gain [dB] meter) Avg Peak

3 3814.593 42.9 33.5 -36.1 3 0.3 46.5 54 -7.5 74 -27.5
4 5243.878 40.2 34.2 -35.5 . 0.5 46.5 54 -7.5 74 -27.5
Horizontal 5400 - 7600MHz

Margin

(dB) Polarity

Corrected ) .
Test Meter T136Ant| T144 ) E-Fields ) E-Fields
Marker . T161BRF | Reading Margin
No. Frequency | Reading( [ Detector | Factor | Preamp [d8] |dB(uVolts/ [dBuV/m] 4 (dB) [dBuV/m] -
: (MHz) dBuv) [dB/m] |Gain [dB] meter) Avg Peak

5 6703.948 37.3 35.4 -35.6 . 0.2 45.6 54 -8.4 74 -28.4 200
Vertical 5400 - 7600MHz

Margin | Height

(dB) fem] Polarity

Corrected . .
Test Meter T136Ant| Ti144 ) E-Fields ) E-Fields
Marker ) T161 BRF | Reading Margin
No. Frequency | Reading( | Detector | Factor | Preamp [dB] |dB(uVolts/ [dBuV/m] - (dB) [dBuV/m] -
’ (MHz) dBuv) [dB/m] (Gain [dB] meter) Avg Peak

6| 6774.313 37.13 35.4 -35.6 . 0.2 45.43 54 -8.57 74 -28.57 200
Horizontal 7600 - 18000MHz

Margin | Height

(dB) fem] Polarity

Corrected
Test Meter T136 Ant| T144 orre ) € E-Fields . E-Fields
Marker ) T161BRF | Reading Margin
No. Frequency | Reading( [ Detector | Factor | Preamp [dB] |dB(uVolts/ [dBuV/m] 4 (dB) [dBuV/m] -
’ (MHz) dBuv) [dB/m] (Gain [dB] meter) Avg Peak

7 8826.587 36.61 35.8 -36 . 0.3 46.41 54 -7.59 74 -27.59
8 10676.862 | 34.15 37.9 0.2 47.15 54 -6.85 74 -26.85
Vertical 7600 - 18000MHz

Margin

(dB) Polarity

Corrected . )

Marker Test Meter T136 Ant| T144 T1618RF | Readin E-Fields Margin E-Fields
No. Frequency | Reading( | Detector | Factor | Preamp [dB] dB(uVoIfs/ [dBuV/m] 4 (d:) [dBuV/m] -
’ (MHz) dBuv) [dB/m] |Gain [dB] meter) Avg Peak

9 8831.784 34.75 35.8 -36 . 0.2 44.45 54 -9.55 74 -29.55 100
10 10676.862 | 33.47 37.9 -35.8 0.2 46.47 54 -7.53 74 -27.53 200
Vertical 10000 - 18000MHz

Margin | Height

(dB) fem] Polarity

Test Meter T136Ant| Ti144 Corrected E-Fields E-Fields
Marker . T161BRF | Reading Margin
No. Frequency | Reading( [ Detector | Factor | Preamp [dB] |dB(uVolts/ [dBuV/m] { (dB) [dBuV/m] -
) (MHz) dBuv) [dB/m] |Gain [dB] meter) Avg Peak

11 11439.28 25.77 38.2 -35.6 0.5 39.97 54 -14.03 74 -34.03 100
12 11439.28 25.77 38.2 -35.6 0.5 39.97 54 -14.03 74 -34.03 100

Margin | Height
(dB) [em]

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

10.8.

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent 13:58:55 Jun &, 2013

R T

Freg/Channel

Ref 114.9 dBpv

#Atten 0 dB

Mkr1 5.402 4 GHz
51.92 dBpv

#Feak
Log

10
dB/

Offst
18

dB

Center Freq
541000000 GHz
Start Frag
535000000 GHz
Stop Freq
547000000 GHz

#PAvy

CF Step
120000000 WHz
Auto hdan|

51 V2
53 FC

j2if):

FTun

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent 14:00:53 Jun &, 2013

R T

Freg/Channel

Ref 114.9 dBv

#Atten 0 dB

Mkr1 5.427 47 GHz
44.94 dBpv

#Feak
Log

10
dB/

Offst
18

dB
Dl

54.0
dBuv

#P Ay

Center Freq
540500000 GHz
Start Frag
535000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 hHz
Auto hdan|

31 w2

Swep

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 10 kHz

Stop 5.460 00 GHz
Sweep 8.6 ms (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

DATE: JULY 19, 2013
FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

- Agilent 13:54:11 Jun &, 2013

R T

Freg/Channel

Ref 114.9 dBpY

#htten 0 dB

Mkr1 5.388 2 GHz
51.96 dBpY

#Peak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

CF Step
120000000 hHz
At hdan|

81 V2
53 FC

if):

FTun

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

- Agilent 13:56:17 Jun &, 2013

R T

|FrequhanneI |

Ref 114.9 dBpY

#htten 0 dB

Mkr1 5.431 58 GHz
44.54 dBpY

#Peak

Center Freq
540500000 GHz
Start Freq
535000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 hHz
At hdan|

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 kHz

Stop 5.460 00 GHz
Sweep 8.6 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

AUTHORIZED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 14:07:09 Jun &, 2013

R T |FrquChanneI |

Ref20.22 dBm #Atten 0 dB

Mkr1 5.846 17 GHz

42.80 dBm Center Freq

#Peak
Log

5.83750000 GHz

10
dB/

Offst
30.2

Start Frag
582500000 GHz

dB

Stop Freq
5.85000000 GHz

CF Step

#PAvy

250000000 hHz
Auto hdan|

51 V2
53 FC

isijiH

Freq Offset
000000000 Hz

FTun
Swp

Signal Track

On Off

Start 5.825 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 5.850 00 GHz
Sweep 1 ms (1001 pts)

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 14:04:46 Jun &, 2013

R T

Freg/Channel

Ref20.22 dBm #Atten 0 dB

Mkr1 5.839 79 GHz
42.57 dBm

#Peak
Log

Center Freq
£.83750000 GHz

10
dB/

Start Frag
582500000 GHz

Offst
30.2

dB

Stop Freq
5.85000000 GHz

CF Step

#PAvy

250000000 hHz
Auto hdan|

51 V2
53 FC

j2if):

Freq Offset
000000000 Hz

FTun
Swp

Signal Track
On Off

Start 5.825 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.850 00 GHz
Sweep 1 ms (1001 pts)

—
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL AND VERTICAL PLOT LOW CHANNEL

vambe 4

ﬁqﬁ:‘:;‘i{{":’e‘!ﬁgﬁﬁ#
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA LOW CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n HT20 5500 Ch 100
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Test | Meter T136Ant| T144 Corrected) ¢ cietds | E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin [dBuV/m]
duency g P [dB] |dB(uVolts (dB)

(MHz) dBuV) [dB/m] |Gain [dB] Avg Peak
/meter)

Margin | Height

(dB) [em] Polarity

2574.413 | 42.95 32.7 -36.8 : 0.2 43.65 54 -10.35 74 -30.35 200
3667.266 | 40.49 33.2 -36.2 X 0.1 43.29 54 -10.71 74 -30.71 200
5270.265 38.4 34.3 -35.5 . 0.6 44.9 54 -9.1 74 -29.1 200
Vertical 1000 - 5400MHz

Test | Meter T136Ant| T144 | Cable Corrected) ¢ fietds | E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency g P [dB] |dB(uvolts (dB)

(MHz) dBuV) [dB/m] |Gain [dB]| [dB] Jmeter) Avg Peak

Margin

(dB) Polarity

4 3667.266 42.8 33.2 -36.2 5.7 . 45.6 54 X 74
5 5395.602 | 38.55 34.4 -35.5 7.2 45.65 54 74
Horizontal 5400 - 7600MHz

Test | Meter T136Ant| T144 | Cable Corrected) ¢ cietds | E-Fields

Marker ) T161BRF | Reading Margin
No. Frequency | Reading( | Detector | Factor | Preamp | Factor [d8] |dB(uVolts [dBuV/m] - (dB) [dBuV/m] -
' (MHz) dBuVv) [dB/m] (Gain[dB]| [dB] Avg Peak
/meter)

Margin

(dB) Polarity

6 6788.606 375 35.4 -35.6 8.3 0.2 45.8 54 -8.2 74 -28.2
Vertical 5400 - 7600MHz

Test | Meter T136Ant| T144 | Cable Corrected) ¢ Fietds E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream Factor T161BRF| Reading [dBuV/m] Margin [dBuV/m]
No. quency g P [dB] |dB(uvolts (dB)

(MHz) dBuV) [dB/m] |Gain [dB]| [dB] Jmeter) Avg Peak

7 6876.562 37.86 35.4 -35.6 8.4 0.2 46.26 54 -7.74 74 -27.74 Vert
Horizontal 7600 - 18000MHz

Margin

(dB) Polarity

Test Meter T136Ant| T144 Cable COI‘I‘E(fted E-Fields ) E-Fields
Marker ) T161 BRF | Reading Margin
No. Frequency | Reading( | Detector | Factor | Preamp | Factor (98] |dB(uVolts [dBuV/m] - (dB) [dBuV/m] -
' (MHz) dBuVv) [dB/m] (Gain[dB]| [dB] Avg Peak
/meter)

8 8400.4 35.46 35.7 -36 9.4 0.3 44.86 54 -9.14 74 -29.14 100 Horz
Vertical 7600 - 18000MHz

Margin | Height

(dB) fem] Polarity

Test | Meter T136Ant| T144 | Ccable Corrected| ¢ cields E-Fields
Marker ) T161 BRF | Reading Margin
Frequency | Reading( | Detector | Factor | Preamp | Factor [dBuV/m] - [dBuV/m] -
No- | \mHz) | dBuv) [dB/m] |Gain[aB]| [ap] | '9B] [dBluVoltsiT ., (dB) Peak
/meter) g

9 10344.228 35.8 373 -36.1 10.6 0.1 47.7 54 -6.3 74 -26.3 100 Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) [em] Polarity

Test | Meter T136Ant| T144 | Cable Corrected) ¢ cietds | E-Fields

Marker ) T161BRF | Reading Margin

No. Frequency | Reading( | Detector [ Factor | Preamp | Factor [dB] |dB{uVolts [dBuV/m] - (dB) [dBuV/m] -

. ul

(MHz) dBuv) [dB/m] |Gain [dB]| [dB] Avg Peak
/meter)

10 11819.09 25.23 38.6 -35.7 11.3 0.2 39.63 54 -14.37 74 -34.37 200
Vertical 10000 - 18000MHz

Margin | Height

(dB) fem] Polarity

Test | Meter T136Ant| T144 | Cable Corrected) o cields E-Fields
Marker T161BRF | Readin Margin

No. Frequency | Reading( | Detector | Factor | Preamp | Factor ing [dBuV/m] - &l [dBuV/m] -
: Avg Peak

. [dB] [dB(uVolts (dB)
(MHz) dBuV) [dB/m] |Gain [dB]| [dB] Jmeter)

11 11767.116 | 25.36 38.6 -35.7 11.3 0.3 39.86 54 -14.14 74 -34.14 Vert

Margin

(dB) Polarity

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT MID CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA MID CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n HT20 5580 Ch 116
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Corrected
Test Met T136 Ant| Ti144 E-Field E-Field:

Marker Fre Esenc Re::liir( Detector Factol: Pream, TI61BRF| Reading [dBuIVe/ms] Margin [dBul\j/n:]
quency 8 P [dB] |dB(uVolts/ (dB)

MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

2948.226 | 42.85 32.5 -36.7 0.1 43.75 54 -10.25 74 -30.25 100 Horz
3720.04 41.17 33.3 -36.2 X 0 44.07 54 -9.93 74 -29.93 200 Horz
5349.425 | 36.89 34.3 -35.5 . 1 43.89 54 -10.11 74 -30.11 100 Horz
Vertical 1000 - 5400MHz

Margin | Height

(dB) [em] Polarity

Test | Meter T136Ant| T144 Corrected | ¢ cields E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin
No. quency 8 P [dB] |dB(uVolts/ (dB)

MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

4 3097.751 40.32 32.8 -36.6 : 0.1 41.72 54 -12.28 74 -32.28 100 Vert
5 3720.04 42.61 333 -36.2 . 0 45.51 54 -8.49 74 -28.49 200 Vert
Horizontal 5400 - 7600MHz

Margin | Height )
[dBuV/m] (dB) [em] Polarity

Test | Meter T136Ant| T144 Corrected | ¢ cietds | E-Fields
Marker ) T161BRF | Reading Margin
No. Frequency | Reading( | Detector [ Factor | Preamp [dB] |dB(uVolts/ [dBuV/m] - (dB) [dBuV/m] -
’ MHz) dBuv) [dB/m] |Gain [dB] meter) Avg Peak

6 6444.478 35.86 35.5 -35.6 . 0.1 43.96 54 -10.04 74 -30.04 200
Vertical 5400 - 7600MHz

Margin | Height

Polarit:
(dB) [cm] olarity

Corrected . .
Test Meter T136 Ant| T144 ) E-Fields 3 E-Fields
Marker ) T161 BRF | Reading Margin

No. Frequency | Reading( | Detector | Factor | Preamp [d8] |dB(uVolts/ [dBuV/m] - (dB) [dBuV/m] 4
) MHz) dBuVv) [dB/m] |Gain [dB] meter) Avg Peak

7 6784.208 38 35.4 -35.6 3 0.2 46.3 54 -7.7 74 -27.7 200 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) fem] Polarity

Corrected ) .
Marker Test Meter TIS6Ant| Tidd T161 BRF | Readin, E-Fields Margin E-Fields
No. Frequency | Reading( | Detector | Factor | Preamp [dB] dB(uVoItgs/ [dBuV/m] - (ng)

) MHz) dBuv) [dB/m] |Gain [dB] meter) Avg Peak

8 8447.176 36.24 35.7 -36 . 0.3 45.74 54 -8.26 74 -28.26 Horz
Vertical 7600 - 18000MHz

Margin .
[dBuV/m] (dB) Polarity

Test | Meter T136Ant| T144 Corrected | ¢ cields E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency 8 P [dB] |dB(uVolts/ (dB)

MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

9 9450.275 | 36.02 36.5 -36.2 0.2 46.62 54 -7.38 74 -27.38 200 Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) [em] Polarity

Test | Meter T136Ant| T144 Corrected | ¢ fietds | E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency 8 P [dB] |dB(uVolts/ (dB)

MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

10 13478.261 [ 26.01 38.9 -34 43.11 54 -10.89 74 -30.89 100 Horz
Vertical 10000 - 18000MHz

Margin | Height

(dB) [cm] Polarity

Test | Meter T136Ant| T144 Corrected | ¢ fietds | E-Fields
Marker Frequency | Reading( | Detector | Factor | Pream TI61BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency g P [dB] |dB(uVolts/ (dB)

MHz) dBuV) [dB/m] |Gain [dB] meter) Avg Peak

11 13498.251 | 24.35 38.9 -34 0.1 41.55 54 -12.45 74 -32.45

Margin

(dB) Polarity

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT HIGH CHANNEL

A

o]

{2 ‘
T A il i | 1 2NN
PRI A

. . i G Ay Y
| " ¢ - ..\ﬁﬁ.&‘)n\..i),’},\g LA PR
ol ‘..r\r!"v"uit” M VYV poe

Page 337 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT HIGH CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n HT20 5720 Ch 144
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Corrected
Test Meter T136Ant| T144 Cable ) E-Fields ) E-Fields
Marker . T161BRF | Reading Margin
Frequency | Reading( | Detector | Factor | Preamp | Factor [dBuV/m]
[dB] |dB(uVolts (dB)
Avg Peak

/meter)

3748.626 | 40.19 33.4 -36.1 5.8 43.29 54 -10.71 74 200
5151.524 | 38.26 34.1 -35.5 7 . 44.16 54 -9.84 74 100
5243.878 37.73 34.2 -35.5 7.1 . 44.03 54 -9.97 74 200
Vertical 1000 - 5400MHz

[dBuV/m] Height Polarity
(MHz) | dBuv) [dB/m] |Gain[dB]| [dB] lem]

Test | Meter T136Ant| T144 | cable Corrected| ¢ cields | E-Fields
Marker ) T161BRF | Reading Margin
Frequency | Reading( | Detector | Factor | Preamp | Factor [dBuV/m] { (dB)

. [dB] |dB(uVolts
(MHz) dBuV) [dB/m] |Gain [dB]| [dB] Jmeter) Avg Peak

3814.593 | 42.66 33.5 -36.1 5.9 0.3 46.26 54 -7.74 74 200 Vert
5243.878 | 39.61 34.2 -35.5 7.1 0.5 45.91 54 -8.09 74 100 Vert
Horizontal 5400 - 7600MHz

Height .
[dBuV/m] { fem] Polarity

Marker Test Meter T136 Ant| T144 Cable T161 BRF C:;;:;ed E-Fields Margin E-Fields
Frequency | Reading( | Detector | Factor | Preamp | Factor 8 [dBuV/m] 8 [dBuV/m]

No. . [dB] |dB(uVolts (dB)

(MHz) dBuV) [dB/m] |Gain [dB]| [dB] Jmeter) Avg Peak

6 6783.108 38.29 35.4 -35.6 8.3 0.2 46.59 54 -7.41 74 -27.41 100
Vertical 5400 - 7600MHz

Margin | Height

(dB) [em] Polarity

Test | Meter T136Ant| T144 | Cable Corrected| ¢ cields | E-Fields
Marker ) T161BRF | Reading Margin

No Frequency | Reading( | Detector | Factor | Preamp | Factor [d8] |dB(uVolts [dBuV/m] (dB) [dBuV/m]
: (MHz) dBuV) [dB/m] |Gain [dB]| [dB] Jmeter) Avg Peak

7 6807.296 | 38.19 35.4 -35.6 8.3 0.2 46.49 54 -7.51 74 -27.51 Vert
Horizontal 7600 - 18000MHz

Margin

(dB) Polarity

Test | Meter T136Ant| T144 | Cable Corrected | o cields E-Fields

Marker ) T161BRF | Reading Margin
No. Frequency | Reading( | Detector | Factor | Preamp | Factor [dB] dB{uVolts [dBuV/m] - (dB) [dBuV/m] -
: (MHz) dBuv) [dB/m] |Gain [dB]| [dB] Jmeter) Avg Peak

8 8639.48 37.13 35.7 -36 9.6 0.3 46.73 54 -7.27 74 -27.27 Horz
Vertical 7600 - 18000MHz

Margin

(dB) Polarity

Marker Test Meter T136 Ant| T144 T161 BRF c:::;i:fd E-Fields Margin E-Fields

Frequency | Reading( | Detector | Factor | Preamp & [dBuV/m] g

No- " mHz) | dBuv) [dB/m] |Gain [dB] [dB] | dB{uVolts| (@8) 1 peak
/meter) €

9 10349.425| 35.15 37.3 -36.1 0.1 47.05 54 -6.95 74 -26.95 100
Horizontal 10000 - 18000MHz

Margin | Height .
[dBuV/m] (dB) fem] Polarity

Test | Meter T136Ant| T144 | Cable Corrected| ¢ cields | E-Fields
Marker ) T161BRF | Reading Margin

No Frequency | Reading( | Detector | Factor | Preamp | Factor [dB] dB(uVolts [dBuV/m] (dB) [dBuV/m]
! (MHz) dBuV) [dB/m] |Gain [dB]| [dB] /meter) Avg Peak

10 11439.28 | 24.99 38.2 -35.6 11.1 0.5 39.19 54 -14.81 74 -34.81 100 Horz
Vertical 10000 - 18000MHz

Margin | Height

(dB) fem] Polarity

Corrected . .
Marker Test Meter T136 Ant| T144 Cable T161BRF | Readin E-Fields Margin E-Fields

No. Frequency | Reading( | Detector | Factor | Preamp | Factor 8 [dBuV/m] 8 [dBuV/m]
: Avg Peak

. [dB] [dB(uVolts (dB)
(MHz) dBuV) [dB/m] |Gain [dB]| [dB] Jmeter)

11 11447.276 | 24.39 38.2 -35.6 111 0.4 38.49 54 -15.51 74 -35.51 100 Vert

Margin | Height

(dB) fem] Polarity

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F

DATE: JULY 19, 2013

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

10.9. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

- Agilent 14:11:34 Jun 5, 2013

R T

Frag/Channel

Ref 115 dBpY #Atten 0 dB

Mkr1 5.469 0 GHz
54.74 dBpv

#Peak

Center Freq
541000000 GHz

Start Freq
535000000 GHz

Stop Freq
5.47000000 GHz

CF Step
120000000 hHz
| Auto Man|

51 W2
53 FC

if):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 5.350 0 GHz
#Res BYW 1 MHz #WBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (1001 pts)

—

Page 339

of 405

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F

DATE: JULY 19, 2013

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 14:11:34 Jun &, 2013

R T |Fre§fChanneI |

Ref 115 dBpY #Atten 0 dB

Mkr1 5.469 0 GHz
54.74 dBpv Center Freq

#Feak

541000000 GHz

Start Freq
£.35000000 GHz

Stop Freqg
547000000 GHz

CF Step

120000000 hHz
l|Auto hdan|

51 W2
53 FC

Freq Cffset

if):

0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 5.350 0 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz ‘
Sweep 1 ms (1001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
# Agilent 14:16:18 Jun 5, 2013 R T |Freg/Channel

Mkr1 5.467 2 GHz
Ref 115 dByY #Atten 0 dB 56.21 dByY Center Freq
#Peak 5.41000000 GHz
Start Freq
£.35000000 GHz
Stop Freq
£.47000000 GHz

CF Step
12.0000000 MHz
<1> Auto tlan|

51 v2 Freq Offset
83 FC 0.00000000 Hz

af): .
FTun Signal Track

Swp On Off

Start 5.350 0 GHz Stop 5.470 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
55 Agilent 14:18:11 Jun 5, 2013 R T [Freq/Channel |

Mkr1 5.458 17 GHz
Ref 115 dByY #Atten 0 dB 45.64 dByY Center Freq
#Peak 5.40500000 GHz
Start Freq
£.35000000 GHz
Stop Freq
£.46000000 GHz

CF Step
11.0000000 hHz
At hdan|

> Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #YBW 10 kHz Sweep 8.6 ms (1001 pts)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

AUTHORIZED BANDEDGE (HIGH CHANNEL)

DATE: JULY 19, 2013
FCC ID: ZNFVS980

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 14:24:33 Jun &, 2013

R T |FrquChanneI |

Ref20.2 dBm #Atten 0 dB

Mkr1 5.837 12 GHz

42.28 dBm Center Freq

#Peak
Log

5.83750000 GHz

10
dB/

Offst
30.2

Start Frag
582500000 GHz

dB

Stop Freq
5.85000000 GHz

CF Step

#PAvy

250000000 hHz
Auto hdan|

51 V2
53 FC

isijiH

Freq Offset
000000000 Hz

FTun
Swp

Signal Track

On Off

Start 5.825 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 5.850 00 GHz
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e Agilent 14:21:47 Jun &, 2013
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On Off
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#YBW 3 MHz

Stop 5.850 00 GHz
Sweep 1 ms (1001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL AND VERTICAL PLOT LOW CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA LOW CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n HT40 5510 Ch 102
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Corrected . .

Test Meter T136 Ant| T144 ) E-Fields R E-Fields

Marker Frequen Readin; Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin
duency € P [d8] |dB(uVolts (dB)

(MHz) (dBuv) [dB/m] [Gain [dB] Jmeter) Avg Peak

3673.863 40.53 33.2 -36.2 . 0.1 43.33 54 -10.67 74 -30.67 200 Horz
5334.033 37.95 34.3 -35.5 . 1 44.95 54 -9.05 74 -29.05 100 Horz
Vertical 1000 - 5400MHz

Margin | Height .
[dBuV/m] (dB) fem] Polarity

Corrected . .

Test Meter T136 Ant| T144 Cable ) E-Fields R E-Fields

Marker Frequen Readin, Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency g P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain [dB]| [dB] Jmeter) Avg Peak

3 3673.863 41.84 33.2 -36.2 5.7 0.1 44.64 54 -9.36 74 -29.36 Vert
4 5342.829 37.98 34.3 -35.5 7.2 1 44.98 54 -9.02 74 -29.02 Vert
Horizontal 5400 - 7600MHz

Margin

(dB) Polarity

Morker | TESt Meter Ti36Ant| T144 | Cable | o c:e':;;e" Efields || EFields
Frequency Reading Detector [ Factor | Preamp | Factor & [dBuV/m] - B [dBuV/m]

No. X [dB] |dB(uVolts (dB)
(MHz) (dBuv) [dB/m] |Gain [dB]| [dB] Avg Peak
/meter)

5 5625.387 37.7 34.5 -35.5 7.4 45.1 54 -8.9 74 -28.9 100 Horz
Vertical 5400 - 7600MHz

Margin | Height

(dB) fem] Polarity

Marker Test Meter T136Ant| T144 Cable T161 BRF c:;;:cit:d E-Fields Marain E-Fields
Frequency|  Reading | Detector) Factor | Preamp | Factor € |idBuv/m]-| "o | [dBuv/m]
Ne- i [dB] [dB(uVolts (dB)

(MHz) (dBuv) [dB/m] |Gain[dB]| [dB] Imeter) Avg Peak

6 5779.31 36.49 34.8 -35.5 7.5 44.29 54 -9.71 74 -29.71 200 Vert
Horizontal 7600 - 18000MHz

Margin | Height

(dB) fem] Polarity

Corrected . .
Marker Test Meter Ti36Ant| T144 Cable T161BRF | Reading E-Fields Margin E-Fields
Frequen Readin, Detector [ Factor | Pream Factor dBuV/m] - dBuV/m]
quency g P (@8] |dB(uvots | [9BUV/mI-| (gg) |[dBUV/mI
Avg Peak

/meter)
9361.919 36.59 36.4 -36.2 10 0.3 47.09 54 -6.91 74 -26.91 Horz
11544.828 35.05 38.3 -35.6 11.2 0.3 49.25 54 -4.75 74 -24.75 Horz

Vertical 7600 - 18000MHz

Margin

(dB) Polarity

(MHz) (dBuv) [dB/m] |Gain [dB]| [dB]

Test Meter T136Ant| T144 | cable Corrected | o L.olds | E-Fields
Marker Frequen Readin; Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency & P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain[dB]| [dB] Avg Peak
/meter)

8 9944.028 34.44 37.1 -36.4 10.3 0.2 45.64 54 -8.36 74 -28.36 100 [Vert
10 11601.999 34.58 38.4 -35.6 11.2 0.5 49.08 54 -4.92 74 -24.92 200 |Vert
Horizontal 10000 - 18000MHz

Margin | Height

(dB) fem] Polarity

Corrected . .

Test Meter T136 Ant| Ti44 Cable ) E-Fields ) E-Fields

Marker Frequen Readin; Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin
No. quency g P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain[dB]| [dB] Imeter) Avg Peak

11 11279.36 24.39 38 -35.6 11.1 0.3 38.19 54 -15.81 74 -35.81 100 Horz
Vertical 10000 - 18000MHz

Margin | Height .
[dBuV/m] 4 (dB) fem] Polarity

C ted
Test Meter T136Ant| T144 | Cable OeCted| ¢ Fields | E-Fields
Marker ) T161BRF | Reading Margin
No Frequency Reading Detector | Factor | Preamp | Factor [dB] dB(uVolts [dBuV/m] - (dB)
: (MHz) (dBuv) [dB/m] |Gain [dB]| [dB] Avg Peak
/meter)

12 11263.368 23.81 38 -35.6 11 0.4 37.61 54 -16.39 74 -36.39 100 Vert

Margin | Height .
[dBuV/m] (dB) fem] Polarity

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT MID CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA MID CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n HT40 5550 Ch 110
Test By:Danny Vu

Horizontal 1000 - 5400MHz

C ted
Marker | Test | Meter Tis6Ant| T4 | Cable | oo :;;ZCI: Efields | | EFields
Frequency |Reading|Detector | Factor | Preamp | Factor 2 [dBuV/m] - B [dBuV/m] 4

Avg Peak

N [dB] |dB(uVolts (dB)
(MHz) (dBuv) [dB/m] [Gain [dB]| [dB] /meter)

2840.48 | 42.61 32.5 -36.7 4.9 0.1 43.41 54 -10.59 74 -30.59 Horz
3700.25 | 39.09 33.3 -36.2 5.8 0 41.99 54 -12.01 74 -32.01 Horz
4661.169 | 38.63 33.9 -35.8 6.6 0.3 43.63 54 -10.37 74 -30.37 Horz
Vertical 1000 - 5400MHz

Margin

(dB) Polarity

Test | Meter T136Ant| T144 | Cable Corrected | ¢ cields | E-Fields
Marker ) T161BRF | Reading Margin
No. Frequency |Reading| Detector | Factor | Preamp | Factor [dBuV/m] (dB) [dBuV/m] {

. [dB] |[dB(uVolts
(MHz) (dBuVv) [dB/m] [Gain [dB]| [dB] /meter) Avg Peak

4 3700.25 43.15 333 -36.2 5.8 46.05 54 -7.95 74 -27.95 Vert
5 4625.987 | 39.05 33.9 -35.8 6.6 . 43.95 54 -10.05 74 -30.05 Vert
Horizontal 5400 - 7600MHz

Margin

(dB) Polarity

Corrected . )
Test Meter T136 Ant | T144 Cable . E-Fields . E-Fields

Marker ) T161BRF | Reading Margin

Frequency |Reading| Detector | Factor | Preamp | Factor [dBuV/m] (dB) [dBuV/m] {

(MHz) | (dBuv) [dB/m] |Gain[de]| [ap] | [9B] |dBluVolts|\ ™ e peak
/meter)

6839.18 37.1 35.4 -35.6 8.4 0.2 45.5 54 -8.5 74 -28.5 100 Horz
5823.288 | 34.73 34.9 -35.5 7.6 1 42.73 54 -11.27 74 -31.27 100 Horz
Vertical 5400 - 7600MHz

Margin | Height

(dB) fem] Polarity

Corrected ) )

Test Meter T136 Ant | T144 Cable ) E-Fields . E-Fields

Marker Frequency [Reading| Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. duency N P [dB] |dB(uVolts (dB)

(MHz) (dBuVv) [dB/m] |Gain[dB]| [dB] /meter) Avg Peak

8 6669.865 38.3 35.4 -35.6 8.2 0.2 46.5 54 -7.5 74 -27.5 Vert
Horizontal 7600 - 18000MHz

Margin

(dB) Polarity

C ted
Test | Meter T136Ant| T144 | Cable OTeCtee £ Fields | E-Fields
Marker ) T161BRF | Reading Margin

No. Frequency |Reading| Detector | Factor | Preamp | Factor [dB] dB(uVolts [dBuV/m] (dB) [dBuV/m] {
' (MHz) (dBuVv) [dB/m] |Gain [dB]| [dB] /meter) Avg Peak

9 10209.095 | 36.01 37.2 -36.2 10.5 0.2 47.71 54 -6.29 74 -26.29 100
Vertical 7600 - 18000MHz

Margin | Height

(dB) fecm] Polarity

Marker | Test | Meter Tis6Ant| T4 | Cable | oo C:;Zcit:d Efields | | EFields
Frequency |Reading| Detector | Factor | Preamp | Factor 2 [dBuV/m] - & [dBuV/m] 4
No. ) [dB] |dB(uVolts (dB)
(MHz) (dBuv) [dB/m] [Gain[dB]| [dB] /meter) Avg Peak

10 10141.529 | 34.74 37.2 -36.3 10.4 0.2 46.24 54 -7.76 74 -27.76 Vert
Horizontal 10000 - 18000MHz

Margin

(dB) Polarity

C ted

Marker Test Meter T136 Ant | T144 Cable T161 BRF :::;;: E-Fields Margin E-Fields
No. Frequency [Reading| Detector | Factor | Preamp | Factor 8 [dBuV/m] - g [dBuV/m] 4

' Avg Peak

(MH2) | (dBuv) [dB/m] |Gain [aB]| [gB] | [dB] |dBluvolts (dB)
/meter)

11 11387.306 | 24.62 38.2 -35.6 11.1 0.3 38.62 54 -15.38 74 -35.38 100 Horz
Vertical 10000 - 18000MHz

Margin | Height

(dB) fem] Polarity

Test | Meter TI36Ant| T144 | Cable Corrected | o cields E-Fields
Marker Frequency [Reading| Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. duency N P [dB] |dB(uVolts (dB)

(MHz) | (dBuVv) [dB/m] |Gain [dB]| [dB] Avg Peak
/meter)

12 11387.306 | 24.23 38.2 -35.6 111 0.3 38.23 54 -15.77 74 -35.77 100 Vert

Margin | Height

(dB) fem] Polarity

PK - Peak detector
Av - Average detector

Page 346 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL PLOT HIGH CHANNEL
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA HIGH CHANNEL

Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx WLAN 11n HT40 5710 Ch 142
Test By:Danny Vu

Horizontal 1000 - 5400MHz

Test | Meter TI36Ant| T144 | Cable Corrected | o cields E-Fields
Marker Frequency | Reading | Detector | Factor | Pream Factor T161BRF | Reading [dBuVv/m] Margin
No. quency 8 P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain [dB]| [dB] /meter) Avg Peak

1 2541.429 | 42.64 32.6 -36.8 4.6 0.1 43.14 54 -10.86 74 -30.86 Horz
2 3807.996 | 41.04 33.5 -36.1 5.9 0.3 44.64 54 -9.36 74 -29.36 Horz
Vertical 1000 - 5400MHz

Margi
[dBuVv/m] (Z;g; n Polarity

Test Meter T136 Ant | T144 Cable Correc.ted E-Fields . E-Fields
Marker Frequency | Reading | Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuV/m]
duency g P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain [dB]| [dB] /meter) Avg Peak

3420.99 | 40.85 33 -36.4 5.5 0.1 43.05 54 -10.95 74 -30.95 Vert
3807.996 | 41.99 33.5 -36.1 5.9 0.3 45.59 54 -8.41 74 -28.41 Vert
3027.386 41.61 32.7 -36.7 5.1 0.1 42.81 54 -11.19 74 -31.19
Horizontal 5400 - 7600MHz

Margin

(dB) Polarity

Test | Meter TI36Ant| T144 | Cable Corrected | o rields | E-Fields
Marker Frequency | Reading | Detector | Factor | Pream Factor T161BRF | Reading [dBuV/m] Margin [dBuVv/m]
u 1 u u
No. quency & P [dB] |dB(uVolts (dB)

(MHz) (dBuv) [dB/m] |Gain [dB]| [dB] Avg Peak
/meter)

6 5562.719 | 37.09 34.4 -35.5 7.3 44.29 54 -9.71 74 -29.71 100 Horz
Vertical 5400 - 7600MHz

Margin | Height

Polarit
(dB) fem olarity

Test | Meter TI36Ant| T144 | Cable Corrected | o cields E-Fields
Marker Frequency | Reading | Detector | Factor | Pream Factor T161BRF | Reading [dBuVv/m] Margin
No. quency 8 P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain [dB]| [dB] /meter) Avg Peak

7 5465.967 | 36.25 34.4 -35.5 7.3 43.45 54 -10.55 74 -30.55 200 Vert
Horizontal 7600 - 18000MHz

Margin | Height )
dBuV, Polarit
[dBuv/m] (dB) fem] olarity

Corrected . .

Test Meter T136 Ant | T144 . E-Fields ) E-Fields

Marker Frequency | Reading | Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. duency g P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain [dB] /meter) Avg Peak

8 8488.756 | 35.52 35.7 -36 . 0.2 44.92 54 -9.08 74 -29.08 100 Horz
Vertical 7600 - 18000MHz

Margin | Height

Polarit
(dB) fem] olarity

Marker | TeSt | Meter Ti36Ant| T144 161 BRE C:::di:‘e: Efields | || Efields
Frequency | Reading | Detector | Factor | Pream dBuV/m dBuV/m
No. quency e P [dB] |dB(uvolts| 9B/ " (gg) |I4BUV/m]

(MHz) (dBuv) [dB/m] |Gain [dB] /meter) Avg Peak

9 8556.322 | 36.48 35.7 -36 . 0.2 45.88 54 -8.12 74 -28.12 200
Horizontal 10000 - 18000MHz

Margin | Height

Polarit
(B) | [cm] v

Test | Meter T136Ant| T144 Corrected| ¢ cields E-Fields
Marker | T161 BRF | Reading )
No Frequency | Reading | Detector | Factor | Preamp [dBuV/m] [dBuV/m] Polarity

(MHz) (dBuv) [dB/m] |Gain [dB] [dB] | dB(uVolts Avg Peak
/meter)

10 11115.442 | 24.95 37.8 -35.6 0.3 38.45 54 74 Horz
Vertical 10000 - 18000MHz

Test | Meter T136Ant| T144 Corrected | o cields E-Fields
Marker Frequency | Reading | Detector | Factor | Pream T161BRF | Reading [dBuV/m] Margin [dBuV/m]
No. quency e P [dB] |dB(uvolts (dB)

(MHz) (dBuv) [dB/m] |Gain [dB] /meter) Avg Peak

11 11063.468 | 24.55 37.8 -35.6 0.4 38.05 54 -15.95 74 -35.95 Vert

Margin

Polari
(dB) olarity

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

10.1. TX ABOVE 1 GHz 802.11a HT20 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL PLOT LOW CHANNEL

L F ek

LHhoamiaer

Page 349 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL PLOT LOW CHANNEL

UL FREMONT m Chamber
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA LOW CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN 11a 5545 Ch 149
Test By:John Nguyen

T34
Test Meter T119 Ant E-Fields E-Fields
Marker ) Preamp/| T163 BRF dB(uVolts

Frequency| Reading | Detector| Factor
No. Cable [dB] /meter)
(MHz) (dBuv) [dB/m]

Margin | Height

[dBuV/m] [dBuV/m] (dB) [eml

Avg Peak

Polarity

Loss [dB]

Horizontal 1000 - 7600MHz
3114.243 | 39.77 33 -28.3 . 53.97
4324.738 | 36.95 -25.9 . 53.97
7253.673 | 34.86 -23.1 . 53.97
Vertical 1000 - 7600MHz
3101.049 | 39.25 -28.3 . 53.97
3826.687 | 40.54 -26.5 . 53.97
6676.462 | 34.99 -23.4 . 53.97

T
Test Meter T119 Ant 34 E-Fields E-Fields
Marker Frequency| Reading | Detector| Factor Preamp/| T193 HPF| DC Corr | dB{uVolts [dBuV/m] [dBuV/m]
No. [ reaueney € Cable | [dB] | [dB] | /meter)
Avg Peak

Loss [dB]

Margin

(dB) Polarity

(MHz) | (dBuv) [dB/m]

Horizontal 7600 - 18000MHz
7 8836.982 | 34.33 -22
8 9616.592 | 33.02
Vertical 7600 - 18000MHz
9 8545.927 353
10 9595.802 | 33.34

T34
11 E-Fi E-Fi

Marker Test Met.er T115 Ant Preamp/| T193 HPF| DC Corr |dB(uVolts Fields Fields

No Frequency| Reading | Detector| Factor Cable [dB] [dB] Jmeter) [dBuV/m] [dBuV/m]

' (MHz) | (dBuv) [dB/m] Avg Peak

Loss [dB]

Margin

(dB) Polarity

Horizontal 10000 - 18000MHz
11 13282.359 22.2 -16.7
12 14585.707 | 22.32 -16.1
Vertical 10000 - 18000MHz
13 13326.337| 22.31 -16.7
14 14625.687 | 22.66 -16.1

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

e

HORIZONTAL PLOT MID CHANNEL

Chambier
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL

PLOT MID CHANNEL

Chambier
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA MID CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN 11a 5785 Ch 157
Test By:John Nguyen

Test | Meter T419 Ant Pr:::q /| T163 BRF | DC Corr|dB(uVolts E-Fields |\ orgin | EFields
Frequency| Reading |Detector| Factor P [dBuV/m] { g [dBuV/m]
No. Cable [dB] [dB] | /meter) (dB)
(MHz) (dBuv) [dB/m] Avg Peak
Loss [dB]

Margin

(dB) Polarity

Horizontal 1000 - 7600MHz
3856.372 | 41.55 33.2 -26.5 . 53.97
5795.802 | 34.21 34.9 -24.3 . 53.97
6659.97 33.54 35.6 -23.4 . 53.97
Vertical 1000 - 7600MHz
3856.372 | 40.74 33.2 -26.5 . 53.97
5785.907 | 33.53 34.9 -24.3 . 53.97
6699.55 33.13 35.6 -23.4 . 53.97

Marker [ TeSt Meter T115 Ant Pr:::1 /| T193 HPF| DC Corr |dB(uVolts E-Fields | 1 rgin | EFields
Frequency| Reading |Detector| Factor P [dBuV/m] { 8 [dBuV/m]

No. Cable [dB] [dB] | /meter) (dB)
(MHz) (dBuv) [dB/m] Avg Peak
Loss [dB]

Margin | Height

(dB) [cm] Polarity

Horizontal 7600 - 18000MHz
7 7979.41 34.63 35.7 -22.4
8 8509.545 | 34.56 35.8 -22.1
Vertical 7600 - 18000MHz
9 7979.41 33.98 35.7 -22.4
10 8519.94 33.1 35.8 -22.1

Test Meter T119 Ant T34 E-Fields ; E-Fields
Marker ) Preamp/ | T193 HPF | DC Corr |dB(uVolts Margin
Frequency| Reading |Detector| Factor [dBuV/m] 4 [dBuV/m]
No. (MH2) (dBuV) [dB/m] Cable [dB] [dB] | /meter) Av (dB) peak
Loss [dB] E

Margin | Height

Polarit:
(dB) fem] olarity

Horizontal 10000 - 18000MHz
11 13610.195| 22.56 38.9 -16.1
12 14601.699| 22.39 39.7 -16.1
Vertical 10000 - 18000MHz
13 13426.287( 22.09 39.1 -16.6
14 14673.663| 23.26 39.7 -16.1

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

e

HORIZONTAL PLOT HIGH CHANNEL

Chambier
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL PLOT HIGH CHANNEL

UL FREMONT m Chamber
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA HIGH CHANNEL
Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN 11a 5825 Ch 165

Test By:John Nguyen

T34
Test Meter T119 Ant E-Fields E-Fields
Marker ) Preamp/| T163 BRF | DC Corr | dB(uVolts
Frequency| Reading | Detector| Factor [dBuV/m] [dBuV/m]
No. Cable [dB] [dB] | /meter)
(MHz) (dBuVv) [dB/m] Avg Peak

Loss [dB]

Margin | Height

Polarit:
(dB) fem] olarity

Horizontal 1000 - 7600MHz
3882.759 | 40.05 33.2 -26.5
6003.598 | 33.63 35.3 -24.2
6755.622 34.89 35.6 -23.3
Vertical 1000 - 7600MHz
3882.759 | 38.96 33.2 -26.5
6023.388 | 34.74 35.3 -24.2
6732.534 | 33.74 35.6 -23.3

Test Meter T119 Ant T34 E-Fields R E-Fields
Marker | Preamp/| T193 HPF | DC Corr | dB(uVolts Margin

Frequency| Reading | Detector| Factor [dBuV/m] [dBuVv/m]

No. (MHz) (dBuV) [dB/m] Cable [dB] [dB] | /meter) Av (dB) peak

Loss [dB] &

Margin | Height

Polarit:
(dB) em] olarity

Horizontal 7600 - 18000MHz
7 8577.111 34.49 35.8 -22.1 X 53.97
8 9216.392 34.31 36.3 -21.9 X 53.97
Vertical 7600 - 18000MHz
9 8618.691 34.44 35.8 -22.1 . 53.97
10 9575.012 35.01 36.7 -21.8 X 53.97

T34

Test Met T119 Ant E-Field E-Field

Marker es e-er " Preamp/| T193 HPF | DC Corr | dB(uVolts telds elds

Frequency| Reading | Detector| Factor [dBuV/m] [dBuV/m]

No. (MHz) (dBuv) [dB/m] Cable [dB] [dB] | /meter) Av Peak
Loss [dB] i

Height
[em]

Polarity

Horizontal 10000 - 18000MHz
11 13270.365 | 22.47 -16.7
12 14505.747 | 22.72 -16
Vertical 10000 - 18000MHz
13 13282.359| 22.32
14 14513.743| 23.1

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

10.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL PLOT LOW CHANNEL

—

11 Fi

Chambier
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL PLOT LOW CHANNEL

UL FREMONT m Chamber
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

HORIZONTAL AND VERTICAL DATA LOW CHANNEL

Project No:13U15118
Client Name:LG

Model / Device:LG-VS980
Config / Other:Tx WLAN 11n 5745 Ch 149
Test By:John Nguyen

DATE: JULY 19, 2013
FCC ID: ZNFVS980

Marker
No.

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T163 BRF
[dB]

DC Corr
[dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

E-Fields
[dBuV/m]
Peak

Height

Polarit
[em] v

Horizontal

1000 - 7600MHz

3101.049

39.97

-28.3

3829.985

39.67

-26.5

6636.882

33.35

-23.4

000 - 7600MHz

3091.154

38.39

-28.3

3829.985

41.73

-26.5

6617.091

34.87

-23.4

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF
[dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

E-Fields
[dBuV/m]
Peak

Polarity

Horizontal 7600 - 18000MHz

7

8041.779

34.58

-22.4

53.97

8

9694.553

34.1

-21.7

53.97

Vertical 7600 - 18000MHz

9

8052.174

33.89

-22.4

53.97

10

9762.119

32.83

-21.6

53.97

Marker
No.

Test
Frequency]|
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF
[dB]

DC Corr
[dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

Margin
(dB)

E-Fields
[dBuV/m]
Peak

Polarity

Horizontal 10000 - 18

000MHz

11

13266.367

22.37

39.1

-16.7

53.97

12

14637.681

22.7

39.7

-16.1

53.97

Vertical 10000 - 18000MHz

13

13358.321

22.13

39.2

-16.7

53.97

14

14657.671

22.55

39.7

-16.1

53.97

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

e

HORIZONTAL PLOT MID CHANNEL

Chambier
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL PLOT MID CHANNEL
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

HORIZONTAL AND VERTICAL DATA MID CHANNEL

Project No:13U15118

Client Name:LG

Model / Device:LG-VS980

Config / Other:Tx WLAN 11n 5785 Ch 157
Test By:John Nguyen

DATE: JULY 19, 2013
FCC ID: ZNFVS980

T34
Test Meter T119 Ant E-Fields
Marker ) Preamp/| T163 BRF | DC Corr |dB(uVolts
Frequency | Reading | Detector| Factor [dBuV/m]
No. Cable [dB] [dB] | /meter)
(MHz) (dBuv) [dB/m] Avg
Loss [dB]

Margin
(dB)

E-Fields
[dBuV/m]
Peak

Polarity

Horizontal 1000 - 7600MHz

3071.364 | 40.11 33 -28.4 . 53.97

5426.387 33.88 -24.5 . 53.97

6834.783 | 34.34 -23.3 . 53.97

1000 - 7600MHz

3077.961 | 41.14 -28.3 . 53.97

5432.984 34.47 -24.5 . 53.97

6808.396 | 34.27 -23.3 . 53.97

T34
Marker Test Meter T119 Ant Preamp/| T193 HPF | DC Corr |dB(uVolts E-Fields
Frequency | Reading | Detector| Factor P [dBuV/m]

(MHz) | (dBuv) [dB/m]

No. Cable [dB] [dB] | /meter)

A
Loss [dB] Ve

Margin
(dB)

E-Fields
[dBuV/m]
Peak

Polarity

Horizontal 7600 - 18000MHz

7 7849.475 35.83 -22.7

8 9143.628 | 32.04 -22

Vertical 7600 - 18000MHz

9 8140.53 32.84

10 9211.194 32.97

T34
Test Met T119 Ant E-Field
Marker es © .er " Preamp/| T193 HPF | DC Corr |dB(uVolts telds
Frequency | Reading | Detector| Factor [dBuV/m]
No. (MHz) (dBuv) [dB/m] Cable [dB] [dB] | /meter) Av
Loss [dB] &

Margin
(dB)

E-Fields
[dBuVv/m]
Peak

Height

Polarit
fem] Y

Horizontal 10000 - 18000MHz

11 13338.331| 22.06 39.2 -16.7 53.97

12 14465.767 | 22.97 39.6 -15.9 . 53.97

Vertical 10000 - 18000MHz

13 13314.343 | 21.99 39.2 -16.7 53.97

14 14505.747 22.4 39.6 -16 . 53.97

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

e

HORIZONTAL PLOT HIGH CHANNEL

Chambier

Page 364 of 405

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL PLOT HIGH CHANNEL

UL FREMONT m Chamber
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

HORIZONTAL AND VERTICAL DATA HIGH CHANNEL

Project No:13U15118
Client Name:LG

Model / Device:LG-VS980
Config / Other:Tx WLAN 11n 5825 Ch 165

Test By:John Nguyen

DATE: JULY 19, 2013
FCC ID: ZNFVS980

Test
Frequency)
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T163 BRF | DC Corr
[dB] [dB]

dB(uVolts
/meter)

E-Fields
[dBuVv/m]
Avg

E-Fields
[dBuVv/m]
Peak

Margin

(dB) Polarity

al 1000 - 7600MHz

3107.646

40.41

33.1

-28.3

53.97

5485.757

33.61

34.8

-24.5

53.97

7141.529

33.7

35.6

-23.1

53.97

Vertical 1000 - 7600MHz

3091.154

40.43

33.1

-28.3

53.97

5367.016

35.41

34.6

-24.5

53.97

7217.391

32.82

35.6

-23.1

53.97

Test
Frequency)
(MHz)

Marker
No.

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF| DC Corr
[dB] [dB]

dB(uVolts
/meter)

E-Fields
[dBuVv/m]
Avg

E-Fields
[dBuVv/m]
Peak

Margin | Height

Polarit
(dB) [cm] olarity

Horizontal 7600 - 18000MHz

7 7771.514

33.66

35.8

-22.7

53.97

8 8644.678

33.96

35.8

-22.1

53.97

Vertical 7600 - 18000MHz

7709.145

35.03

35.8

-22.7

53.97

8597.901

33.07

35.8

-22.1

53.97

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF| DC Corr
[dB] [dB]

dB(uVolts
/meter)

E-Fields
[dBuVv/m]
Avg

E-Fields
[dBuVv/m]
Peak

Polarity

Horizontal 10000 - 18000MHz

11 13254.373

22.62

39.1

-16.7

53.97

12 14433.783

22.4

39.5

-15.9

53.97

Vertical 10000 - 18000MHz

13 13278.361

22.38

39.1

-16.7

53.97

14 14365.817

22.61

39.4

-15.8

53.97

PK - Peak detector

QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

10.1. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

HORIZONTAL PLOT LOW CHANNEL

—

11 Fi

Chambier
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL PLOT LOW CHANNEL

UL FREMONT m Chamber
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

HORIZONTAL AND VERTICAL DATA LOW CHANNEL

Project No:13U15118
Client Name:LG

Model / Device:LG-VS980
Config / Other:Tx WLAN 11n_HT40 5755 Ch 151
Test By:John Nguyen

DATE: JULY 19, 2013

FCC ID: ZNFVS980

Marker
No.

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T163 BRF | DC Corr
[dB] [dB]

dB(uVolts
/meter)

E-Fields
[dBuVv/m]
Avg

E-Fields
[dBuV/m]
Peak

Height

Polarit
fem] Y

Horizontal 1000 - 7600MHz

3124.138

40.09

-28.2

3836.582

41.28

-26.5

5680.36

34.9

-24.3

Vertical 1000 - 7600MHz

3087.856

39.41

-28.3

3836.582

40.87

-26.5

5650.675

33.83

-24.4

Marker
No.

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF| DC Corr
[dB] [dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

E-Fields
[dBuV/m]
Peak

Height

[em] Polarity

Horizontal 7600 - 18000MHz

7

7802.699

34.49

35.8

-22.7

53.97

8

8462.769

33.43

35.8

-22.1

53.97

Vertical 7600 - 18000MHz

9

7844.278

34.17

35.8

-22.7

53.97

10

8441.979

33.2

35.8

-22.1

53.97

No.

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF | DC Corr
[dB] [dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

E-Fields
[dBuV/m]
Peak

Polarity

Horizontal 10000 - 18000MHz

11

13566.217

22.6

38.9

-16.2

53.97

12

14429.785

22.81

39.5

-15.9

53.97

Vertical 10000 - 18000MHz

13

13578.211

22.41

38.9

-16.2

53.97

14

14557.721

22.23

39.7

-16

53.97

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL PLOT HIGH CHANNEL

UL FREMONT im Chamber

| 7
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

VERTICAL PLOT HIGH CHANNEL

UL FREMONT m Chamber
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

HORIZONTAL AND VERTICAL DATA HIGH CHANNEL
Project No:13U15118
Client Name:LG

Model / Device:LG-VS980
Config / Other:Tx WLAN 11n_HT40 5795 Ch 159
Test By:John Nguyen

DATE: JULY 19, 2013

FCC ID: ZNFVS980

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T163 BRF
[dB]

DC Corr
[dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

E-Fields
[dBuV/m]
Peak

Polarity

Horizontal 1000 - 7600MHz

3862.969

41.33

33.2

-26.5

5957.421

35.18

35.2

-24.2

6818.291

33.74

35.6

-23.3

Vertical 1000 - 7600|

MHz

3862.969

40.97

33.2

-26.5

5983.808

33.84

353

-24.2

6841.379

35.86

35.6

-23.3

No.

Test
Frequency
(MHz)

Meter
Reading
(dBuv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF
[dB]

DC Corr
[dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

E-Fields
[dBuV/m]
Peak

Polarity

Horizontal 7600 - 18000MHz

7

7865.067

34.67

-22.6

8

8597.901

34.28

-22.1

Vertical 7600 - 18000MHz

9

7750.725

34.5

-22.7

10

8618.691

33.62

-22.1

Marker
No.

Test
Frequency
(MHz)

Meter
Reading
(dBuVv)

Detector

T119 Ant
Factor
[dB/m]

T34
Preamp/
Cable
Loss [dB]

T193 HPF
[dB]

DC Corr
[dB]

dB(uVolts
/meter)

E-Fields
[dBuV/m]
Avg

E-Fields
[dBuV/m]
Peak

Height

Polarit
fem] Y

Horizontal 10000 - 18000MHz

11

12002.999

22.65

39.1

-18.9

53.97

12

12922.539

21.07

39.1

-17.3

53.97

Vertical 10000 - 18000MHz

13

12022.989

22.37

39.1

-18.9

53.97

14

12950.525

2131

39.1

-17.2

53.97

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

10.2. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

} t
amt . imbe
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

HORIZONTAL AND VERTICAL DATA
Project :13U15118

Company Name:LG

Model / Config:LG-VS980

Mode:Tx 11b Mode_2437_Ch 6

Test By:John Nguyen

Test Meter T185 T64 E-Fields
Marker X Antenna | preamp/ [dB(uVolts

Frequency| Reading | Detector
No. Factor cable | /meter)

dB/m |loss [dB]

[dBuV/m)] Polarity

(MHz) (dBuV) QPk

Horizontal 30 - 1000MHz
95.4259 45.04 8.9 -27 43.52
198.1689 38.31 12 43.52
778.0365 | 33.99 21.1 46.02
Vertical 30 - 1000MHz
33.8771 44.19 18.3 40
63.1976 43.82 7.4 40
780.4597 | 28.07 21.2

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 A6
5-30 i) 50
* Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
6 WORST EMISSIONS

Project No:13115226

Client Name:LG
Model/Device:LG-VS980_Tx_11b_HT20_W/HP
Test Volt/Freq:120V 60Hz

Test By:John Nguyen

FCC47 FCC47
Test Meter
Marker . T24IL (LC Cables Part 15 . Part 15 .
Frequency| Reading | Detector dB(uVolts) Margin Margin
No. L1.TXT | 1&3.TXT Class A Class A
(MHz) (dBuV)
QP Avg
Line-L1.15 - 30MHz
1 0.2535 39.86 PK 0.1 0 39.96 79 -39.04 66 -26.04
2 0.2535 24.79 Av 0.1 0 24.89 79 -54.11 66 -41.11
3 1.1355 36.08 PK 0.1 0 36.18 73 -36.82 60 -23.82
4 1.1355 17.82 Av 0.1 0 17.92 73 -55.08 60 -42.08
5 4.3935 40.98 PK 0.1 0.1 41.18 73 -31.82 60 -18.82
6 4.3935 37.13 Av 0.1 0.1 37.33 73 -35.67 60 -22.67
Line-L2.15 - 30MHz
7 0.15 55.83 PK 0.1 0 55.93 79 -23.07 66 -10.07
8 0.15 39.3 Av 0.1 0 39.4 79 -39.6 66 -26.6
9 1.05 44.65 PK 0.1 0 44.75 73 -28.25 60 -15.25
10 1.05 25.71 Av 0.1 0 25.81 73 -47.19 60 -34.19
11 12.8805 42.67 PK 0.2 0.2 43.07 73 -29.93 60 -16.93
12 12.8805 26.99 Av 0.2 0.2 27.39 73 -45.61 60 -32.61

PK - Peak detector
QP - Quasi-Peak detector
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
LINE 1 RESULTS

5-USABD T« | 1b HT 2
olt/Freq: 2B\ 68Hz

lohny Naouuen

g
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
LINE 2 RESULTS
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12. DYNAMIC FREQUENCY SELECTION

12.1. OVERVIEW

12.1.1. LIMITS

INDUSTRY CANADA

IC RSS-210 is closely harmonized with FCC Part 15 DFS rules. The deviations are as follows:
RSS-210 Issue 7 A9.4 (b) (ii) Channel Availability Check Time: ...

Additional requirements for the band 5600-5650 MHz: Until further notice, devices subject to
this Section shall not be capable of transmitting in the band 5600-5650 MHz, so that
Environment Canada weather radars operating in this band are protected.

RSS-210 Issue 7 A9.4 (b) (iv) Channel closing time: the maximum channel closing time is 260
ms.

ECC

§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING
IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.
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REPORT NO: 13U15118-2F
EUT: GSM/ICDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC
Table 1: Applicability of DES requirements prior to use of a channel

DATE: JULY 19, 2013

FCC ID: ZNFVS980

Requirement Operational Mode
Master Client (without Client (with
radar detection) radar detection)
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time | Yes Not required Not required
Uniform Spreading Yes Not required Not required

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DFS)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes

Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring

Maximum Transmit Power Value
(see note)

= 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS

response.
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/ICDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds

Channel Closing Transmission Time 200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

For the Short pulse radar Test Signals this instant is the end of the Burst.

For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.

For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the
radar transmission.

The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of | Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses | Pulse Chirp PRI Minimum Minimum
Waveform per Width Width (usec) Percentage Trials
Burst (usec) | (MHz) of Successful
Detection
5 8-20 1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses | Hopping Minimum Minimum
Waveform | Width | (usec) | Length | per Rate Percentage of Trials
(usec) (ms) Hop (kH2) Successful
Detection
6 1 333 300 9 .333 70% 30
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REPORT NO: 13U15118-2F

DATE: JULY 19, 2013

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

10 MHz

Frequency
Signal Generator Reference

RF OUT
Common

Signal Generator
Combiner/Divider

Port 1

Spectrum Analyzer

RF IN
Common

Spectrum Analyzer
Combiner/Divider

Port 2 | |
4| Step Attenuator |— Port 1 Port 2

Isolator

—>

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 2, 3 and 4, and the long pulse type 5 parameters are randomized at run-
time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Fregeuncy Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F_ to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of =64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the DFS tests documented in
this report:

TEST EQUIPMENT LIST
Description Manufacturer Model Asset Number Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 08/18/13
Vector Signal Generator, 20GHz Agilent / HP E8267C C01066 11/20/13
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.1.3. SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device Slave Device
(EUT)

Controller and Server
Computer
with MPEG file

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-AP1252AG-A-K9 FTX120690N2 LDK102061
AC Adapter (AP) Delta Electronics EADP-45BB B DTH112490BD DoC
Notebook PC Dell PP18L 10657517725 DoC
(Controller/Server)
AC Adapter Dell LAG5SNO0-00 CN-ODF263-71615- DoC
(Controller/Server PC) 6AU-1019
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.1.4. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.
The EUT is a Slave Device without Radar Detection.

The highest power level within these bands is (12.51 + Antenna Gain) dBm EIRP in the 5250-
5350 MHz band and (12.16 + Antennna Gain) dBm EIRP in the 5470-5725 MHz band.

The only antenna assembly utilized with the EUT has a gain of -1.00 dBi.
The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the

required radiated threshold at the antenna port is —64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.

The EUT uses one transmitter/receiver chain connected to an antenna to perform radiated tests.
WLAN traffic is generated by streaming the video file TestFile.mp2 “6 2 Magic Hours” from the
Master to the Slave in full motion video mode using Mobo Player version 1.3.269 Universal
media player..

TPC is not required since the maximum EIRP is less than 500 mW (27 dBm).

The EUT utilizes the 802.11a/n architecture. Three nominal channel bandwidths are
implemented: 20 MHz, 40 MHz and 80 MHz.

The software installed in the access point is revision 12.4(25d)JA1

UNIFORM CHANNEL SPREADING

This requirement is not applicable to Slave radio devices.
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

OVERVIEW OF MASTER DEVICE WITH RESPECT TO 8§15.407 (h) REQUIREMENTS

The Master Device is a Cisco Access Point, FCC ID: LDK102061. The minimum antenna gain
for the Master Device is 3.5 dBi.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.2. RESULTS FOR 20 MHz BANDWIDTH

12.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

12.2.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
e Agilent 15:18:03 Jun 4, 2013 R T [Freg/Channel

Mkr1 6.703 ms

4 Center Freg
Ref 40 dB #Atten 0 B £1.01 dB
sPoak [ — e M 5 50000000 GHz

Start Freq
550000000 GHz

Stop Freg
550000000 GHz

dBm CF Step
3.00000000 MHz
LgAv Auto flan|

w1 s2 Freq Offset
3 v 0.00000000 Hz

AA
aff): .
ETun Signal Track
Cin

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (8001 pts)
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REPORT NO: 13U15118-2F

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

TRAFFIC

SLAVE TRAFFIC

DATE: JULY 19, 2013
FCC ID: ZNFVS980

A Agilent 14:12:50 Jun 4, 2013 R T |Freg/Channel
Mkrl 3722s Corter F

Ref 40 dB #Atten 0 dB 78.00 dB Sner Freg

#;eak abm tten [} abm SSDDDDDDD GHZ

Log

10 Start Freq

dB/ 5.50000000 GHz

Offst

141

dB Stop Freq

DI B o B 5.60000000 GHz

£4.0

dBm CF Step
R e o A e i R e | 5.00000000 MHz

LgAv Auto Ian

w1 s2 Freq Offset

S3 FS 0.00000000 Hz

AA
aff): .
ETun Signal Track
On off
Center 5.500 000 0 GHz Span 0 Hz | |
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.2.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

12.2.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.124 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 2.0 260
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

MOVE TIME

MOVE TIME
- Agilent 141535 Jun 4, 2013 R T |Freg/Channel
A Mk 124 mg Contar F
Ref 40 dB #Atten 0 dB -16.43 dB enLer -req
oo e et £.50000000 GHz
#Peak |
Log l
10 Start Freq
dB/ £.50000000 GHz
Offst 5
4.1
JB A Stop Freg
DI 5.50000000 GHz
£4.0
dBm CF Step
3.00000000 MHz
LgAv Auto [GET
Center 5.500 000 GHz Span 0 Hz F Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts) e Rl
Marker Trace Type > Pz Amplitude ’
1R 1 Time 1672 = -64.62 dBm
18 (1) Time 124 ms -16.42 dB S|gna| Track
On off
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

CHANNEL CLOSING TIME

CLOSING TIME
He Agilent 14:24:20 Jun 4, 2013 R T [Freg/Channel
A MErT 200 ms Contar F
) 5 B enter Freq
Ref 40 dBm #Atten 0 (B 31.20 dB £ S0000000 GHa
#Feak
Log
10 Start Freq
dB/ | 550000000 GHz
Offst 0
1441
dB Stop Freg
DI 550000000 GHz
£4.0
dBm CF Step
3.00000000 MHz
LgAv uto Man
w1 s2 Freq Offset
s3IV 0.00000000 Hz
AA
l Signal Track
FTun 1gnat frac
On off
Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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DATE: JULY 19, 2013

REPORT NO: 13U15118-2F
FCC ID: ZNFVS980

EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

=
=
o=
]
=X
o
©
=
a
E
<1

-100.0
-110.0
-120.0
-130.0

-140.0
0.000000 2.500000 S.000000 7.500000 10.000000 12.500000 16.000000

Time (s)
fe8.54
fe8.54

Aggregate Time Above Threshold
Between T1 and T2 (ms)

0.00
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980
Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
-40.0
-50.0
-60.0
-70.0

-80.0

{dBm)

=}

-90.0

=]
=5
£
a
=
=L

-100.0

-110.0

-140.0

0000000 2 5.000000 7500000 10.000000
Time (s)
<8> 1672 88,54
"2 15000 @ reesd

,
:

Time Per s Above [Aggregate Time Above Threshold
Bin (ms) | Threshold Between T1 and T2 (ms)
2.0000 1

2.00
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.3. RESULTS FOR 40 MHz BANDWIDTH

12.3.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5510 MHz.

12.3.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
e Agilent 15:17:25 Jun 4, 2013 R T [Freg/Channel

Mkr1  13.84 ms

4 Center Freg
Ref 40 dB #Atten 0 B £1.09 dB
sPoak [ — e M 5 51000000 GHz

Start Freq
551000000 GHz

Stop Freg
551000000 GHz

dBm CF Step
3.00000000 MHz
LgAv Auto flan|

w1 s2 Freq Offset
3 v 0.00000000 Hz

AA
aff): .
ETun Signal Track
Cin

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (8001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

TRAFFIC

SLAVE TRAFFIC
W Agilenf 14:31:22 Jun 4, 2013 R T |Freg/Channel

Mkr1 1.706 s Corter F
Ref 40 dB #Atten 0 dB 77.91 dB enter Freq
“peak [ == || 551000000 GHz

Log

10 Start Freq

dB/ 551000000 GHz

Offst

141

dB Stop Freq

DI o 551000000 GHz

£4.0

dBm CF Step
Lo e R R TR AL SO0l 3 00000000 MHZz

LgAv Auto Ian

W1 s2 Freq Offset

53 FS 0.00000000 Hz

AR
affy: )
ETun Signal Track
On off

Center 5.510 000 GHz Span 0 Hz | |
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.3.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

12.3.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.194 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 2.0 260
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

MOVE TIME

MOVE TIME
- Agilent 14:32:28 Jun 4, 2013 R T |Freg/Channel
A Mk 194 mg Contar F
Ref 40 dB #Atten 0 dB -18.60 dB enter Freq
or -0 o en’ e £ 51000000 GHz
#Peak |
Log 1
10 & Start Freq
dB/ 5.51000000 GHz
Offst
A4 il
dB =l Stop Freg
oI 5.51000000 GHz
640
dBm CF Step
3.00000000 MHz
LgAv Auto [GET
Center 5.510 000 GHz Span 0 Hz F Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts) e Rl
Marker Trace Type > Pz Amplitude ’
1R 1 Time 163 = -64.22 dBm
18 (1) Time 194 ms -12.60 dB S|gna| Track

On

|O
=
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

CHANNEL CLOSING TIME

CLOSING TIME
He Agilent 14:38:04 Jun 4, 2013 R T [Freg/Channel
A MErT 200 ms Contar F
) 5 B enter Freq
Ref 40 dBm #Atten 0 (B 30.96 dB £ 51000000 GHa
#Feak
Log
10 Start Freq
dB/ | 551000000 GHz
Offst 0
1441
dB Stop Freg
DI 551000000 GHz
640 |
dBm CF Step
3.00000000 MHz
LgAv uto Man
w1 s2 Freq Offset
s3IV 0.00000000 Hz
AA
l Signal Track
FTun 1gnat frac
On off
Center 5.510 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

=
=
o=
]
=X
o
©
=
a
E
<1

-100.0
-110.0
-120.0
-130.0

-140.0
0.000000 2.500000 S.000000 7.500000 10.000000 12.500000 16.000000

Time (s)

f89.54
f89.54

Time Per ins Above Aggregate Time Above Threshold
Bi | Threshold Between T1 and T2 (ms)
0

(ms
2.0000 0.00
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REPORT NO: 13U15118-2F
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2

DATE: JULY 19, 2013

4GHz & 5GHz) and NFC FCC ID: ZNFVS980

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
-40.0
-50.0
-60.0
-70.0

-80.0

{dBm)

=

-90.0

Amplitud

-100.0

-110.0

-120.0

0.000000 5.000000  7.S00000

Tirme (s)

10.000000 16.000000

2.500000
[Tl

1.630

Print
Screen

189,54 BF

L Bess | <8> 2 [15.000

[89.54 )

Between

|Aggregate Time Above Threshold

T1 and T2 (ms)

Time Per ins Above
Bin (ms) | Threshold
2.0000 1

2.00
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REPORT NO: 13U15118-2F DATE: JULY 19, 2013
EUT: GSM/CDMA/WCDMA + LTE Phone Bluetooth, WLAN (2.4GHz & 5GHz) and NFC FCC ID: ZNFVS980

12.3.5. NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation
time

NON-OCCUPANCY PERIOD
e Agilent 15:15:39 Jun 4, 2013 R T |Frea/Channel

Ahdkrl 18 ks Conter F
" enter ~reg

Ref 40 dBm #Atten 0 (B -27.30 dB
#Peak 551000000 GHz
Log

10 Start Freq
dB/ 551000000 GHz
Offst
141
dB Stop Freg
oI 551000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv uto Man

w1 s2 Freq Offset

53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On

Center 5.510 000 GHz Span 0 Hz ’
Res BW 3 MHz VBW 3 MHz Sweep 2 ks (8001 pts)
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