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Band 4 (3MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 20000 MHz 

 

MID, RB1-0, 30 TO 20000 MHz 
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HIGH, RB1-0, 30 TO 20000 MHz 
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Band 4 (5MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 20000 MHz 

 

LOW, RB1-0, 30 TO 20000 MHz 
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HIGH, RB1-0, 30 TO 20000 MHz 
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Band 4 (5MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 20000 MHz 

 

MID, RB1-0, 30 TO 20000 MHz 
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HIGH, RB1-0, 30 TO 20000 MHz 
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Band 4 (10MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 20000 MHz 

 

LOW, RB1-0, 30 TO 20000 MHz 
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HIGH, RB1-0, 30 TO 20000 MHz 
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Band 4 (10MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 20000 MHz 

 

MID, RB1-0, 30 TO 20000 MHz 
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HIGH, RB1-0, 30 TO 20000 MHz 
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Band 4 (15MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 20000 MHz 

 

LOW, RB1-0, 30 TO 20000 MHz 
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HIGH, RB1-0, 30 TO 20000 MHz 
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Band 4 (15MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 20000 MHz 

 

MID, RB1-0, 30 TO 20000 MHz 
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Band 4 (20MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 20000 MHz 

 

LOW, RB1-0, 30 TO 20000 MHz 
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HIGH, RB1-0, 30 TO 20000 MHz 
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Band 4 (20MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 20000 MHz 

 

MID, RB1-0, 30 TO 20000 MHz 

 



REPORT NO: 13U15414-12B DATE: FEBRUARY 18, 2014  
EUT: PORTABLE COMPUTING DEVICE WITH WWAN, 802.11b/g/a/n AND BT FCC ID: C3K1573 

Page 303 of 429 
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. 
 

 

  

HIGH, RB1-0, 30 TO 20000 MHz 
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8.3.3. LTE BAND 5  
Band 5 (1.4 MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 10000 MHz 

 

LOW, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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Band 5 (1.4 MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 10000 MHz 

 

MID, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 

 



REPORT NO: 13U15414-12B DATE: FEBRUARY 18, 2014  
EUT: PORTABLE COMPUTING DEVICE WITH WWAN, 802.11b/g/a/n AND BT FCC ID: C3K1573 

Page 308 of 429 
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. 
 

Band 5 (3MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 10000 MHz 

 

LOW, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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Band 5 (3MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 10000 MHz 

 

MID, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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Band 5 (5MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 10000 MHz 

 

LOW, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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Band 5 (5MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 10000 MHz 

 

MID, RB1-0, 30 TO 10000 MHz 
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Band 5 (10MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 10000 MHz 

 

LOW, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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Band 5 (10MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 10000 MHz 

 

MID, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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8.3.4. LTE BAND 17  
Band 17 (5MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 10000 MHz 

 

LOW, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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Band 17 (5MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 10000 MHz 

 

MID, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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Band 17 (10MHz BANDWIDTH) 

LTE QPSK 

 

  

MID, RB1-0, 30 TO 10000 MHz 

 

LOW, RB1-0, 30 TO 10000 MHz 

 



REPORT NO: 13U15414-12B DATE: FEBRUARY 18, 2014  
EUT: PORTABLE COMPUTING DEVICE WITH WWAN, 802.11b/g/a/n AND BT FCC ID: C3K1573 

Page 325 of 429 
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. 
 

 

 

 

  

HIGH, RB1-0, 30 TO 10000 MHz 
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Band 17 (10MHz BANDWIDTH) 

LTE 16QAM 

  

LOW, RB1-0, 30 TO 10000 MHz 

 

MID, RB1-0, 30 TO 10000 MHz 
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HIGH, RB1-0, 30 TO 10000 MHz 
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8.4. PEAK-TO-AVERAGE RATIO 
In addition, when the transmitter power is measured in terms of average value, the peak-to-
average ratio of the power shall not exceed 13 dB 

8.4.1. LTE BAND 2 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

23.06 5.6

RB1-0 1880 28.74 22.22 6.52

QPSK 1.4

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1880 28.66

1.416QAM

Peak-to-
Average Ratio 

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

22.16 6.17

RB1-0 1880 28.18 21.45 6.73

QPSK 3.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1880 28.33

3.016QAM

Peak-to-
Average Ratio 

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

22.23 6.42

RB1-0 1880 28.51 21.49 7.02

QPSK 5.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1880 28.65

5.016QAM

Peak-to-
Average Ratio 
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*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

10.016QAM

Peak-to-
Average Ratio 

f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1880 29.46QPSK 10.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation

22.24 7.22

RB1-0 1880 29.1 21.49 7.61

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

21.29 5.95

RB1-0 1880 28.21 20.56 7.65

QPSK 15.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1880 27.24

15.016QAM

Peak-to-
Average Ratio 

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

19.80 6.80

RB1-0 1880 27.42 19.11 8.31

QPSK 20.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1880 26.6

20.016QAM

Peak-to-
Average Ratio 
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8.4.2. LTE BAND 4 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

21.49 3.66

RB1-0 1732.5 25.33 21.36 3.97

QPSK 1.4

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1732.5 25.15

1.416QAM

Peak-to-
Average Ratio 

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

21.44 3.74

RB1-0 1732.5 25.29 21.25 4.04

QPSK 3.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1732.5 25.18

3.016QAM

Peak-to-
Average Ratio 

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

21.47 3.90

RB1-0 1732.5 25.51 21.27 4.24

QPSK 5.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1732.5 25.37

5.016QAM

Peak-to-
Average Ratio 
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*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

10.016QAM

Peak-to-
Average Ratio 

f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1732.5 27.14QPSK 10.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation

21.5 5.64

RB1-0 1732.5 27.28 21.29 5.99

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

15.016QAM

Peak-to-
Average Ratio 

f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1732.5 26.37QPSK 15.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation

20.27 6.10

RB1-0 1732.5 27.35 20.15 7.20

 
 

*Peak Average

*Peak Average

*Peak Reading = Average Reading + Peak-to-Average Ratio

20.016QAM

Peak-to-
Average Ratio 

f (MHz)

Mode
Channel 

Band-width Ch. No. f (MHz)
Couducted Power (dBm)

RB1-0 1732.5 25.75QPSK 20.0

Couducted Power (dBm)
Peak-to-

Average Ratio 
(PAR)Mode

Channel 
Band-width 

(MHZ) Modulation

18.78 6.97

RB1-0 1732.5 26.44 18.69 7.75
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LTE BAND 2 
1.4MHz QPSK 

1.4MHz 16QAM 
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3.0MHz QPSK 

3.0MHz 16QAM 
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5.0MHz QPSK 

5.0MHz 16QAM 
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10MHz QPSK 

10MHz 16QAM 
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15MHz QPSK 

15MHz 16QAM 
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20MHz QPSK 

20MHz 16QAM 
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LTE BAND 4 
1.4MHz QPSK 

1.4MHz 16QAM 
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3.0MHz QPSK 

3.0MHz 16QAM 
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5.0MHz QPSK 

5.0MHz 16QAM 
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10MHz QPSK 

10MHz 16QAM 
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15MHz QPSK 

15MHz 16QAM 
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20MHz QPSK 

20MHz 16QAM 
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8.5. FREQUENCY STABILITY 
RULE PART(S) 
 
FCC: §2.1055, §22.355, §24.235, §27.54 
 

LIMITS 
§22.355 - The carrier frequency shall not depart from the reference frequency in excess of ±2.5 
ppm for mobile stations. 
 
§24.235 - The frequency stability shall be sufficient to ensure that the fundamental emission 
stays within the authorized frequency block. 

TEST PROCEDURE 
Use CMW 500 with Frequency Error measurement capability. 

 Temp. = −30° to +50°C 
 Voltage =low voltage, 10.8VDC, Normal, 12.0VDC and High voltage, 13.2VDC.  
 

Frequency Stability vs Temperature: 
The EUT is place inside a temperature chamber.  The temperature is set to 20ºC and allowed to 
stabilize.  After sufficient soak time, the transmitting frequency error is measured.  The 
temperature is increased by 10 degrees, allowed to stabilize and soak, and then the 
measurement is repeated.  This is repeated until +50ºC is reached.   
 
Frequency Stability vs Voltage: 
The peak frequency error is recorded (worst-case). 

MODES TESTED 

 

 LTE Band 2 
 LTE Band 4 
 LTE Band 5 
 LTE Band 17 

RESULTS 
See the following pages. 
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LTE BAND 2, QPSK – 1880.0 MHz  

Reference Frequency: Mid Channel 1880.000009 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4700.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 1879.999982 0.014 2.5
12.00 40 1879.999979 0.016 2.5
12.00 30 1880.000009 0.000 2.5
12.00 20 1880.000009 0 2.5

12.00 10 1880.000010 0.000 2.5
12.00 0 1880.000000 0.005 2.5
12.00 -10 1880.000010 -0.001 2.5
12.00 -20 1880.000011 -0.001 2.5
12.00 -30 1880.000009 0.000 2.5

Reference Frequency: Mid Channel 1880.000009 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4700.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 1880.000009 0 2.5

13.20 20 1880.000018 -0.005 2.5
10.80 20 1880.000025 -0.009 2.5

End Voltage(7.5V) 20 1880.000015 -0.003 2.5
 
LTE BAND 2, 16QAM – 1880.0 MHz  

Reference Frequency: Mid Channel 1880.000007 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4700.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 1880.000030 -0.012 2.5
12.00 40 1879.999979 0.015 2.5
12.00 30 1880.000007 0.000 2.5
12.00 20 1880.000007 0 2.5

12.00 10 1880.000009 -0.001 2.5
12.00 0 1880.000007 0.000 2.5
12.00 -10 1880.000004 0.002 2.5
12.00 -20 1880.000005 0.001 2.5
12.00 -30 1880.000006 0.001 2.5

Reference Frequency: Mid Channel 1880.000007 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4700.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 1880.000007 0 2.5

13.20 20 1880.000014 -0.004 2.5
10.80 20 1880.000009 -0.001 2.5

End Voltage(7.5V) 20 1880.000008 -0.001 2.5
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LTE BAND 4 – 1732.5 MHz QPSK 

Reference Frequency: Mid Channel 1732.499975MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4331.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 1732.500021 -0.026 2.5
12.00 40 1732.500016 -0.023 2.5
12.00 30 1732.500021 -0.026 2.5
12.00 20 1732.499975 0 2.5

12.00 10 1732.500016 -0.023 2.5
12.00 0 1732.499984 -0.005 2.5
12.00 -10 1732.499982 -0.004 2.5
12.00 -20 1732.499985 -0.005 2.5
12.00 -30 1732.499984 -0.005 2.5

Reference Frequency: Mid Channel 1732.499975MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4331.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 1732.499975 0 2.5

13.20 20 1732.499984 -0.005 2.5
10.80 20 1732.499988 -0.008 2.5

End Voltage(7.5V) 20 1732.499972 0.002 2.5  
LTE BAND 4 – 1732.5 MHz, 16QAM 

Reference Frequency: Mid Channel 1732.499983MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4331.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 1732.500021 -0.022 2.5
12.00 40 1732.500018 -0.020 2.5
12.00 30 1732.500021 -0.022 2.5
12.00 20 1732.499983 0 2.5

12.00 10 1732.499982 0.001 2.5
12.00 0 1732.499980 0.002 2.5
12.00 -10 1732.499980 0.002 2.5
12.00 -20 1732.499984 -0.001 2.5
12.00 -30 1732.499986 -0.001 2.5

Reference Frequency: Mid Channel 1732.499983MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 4331.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 1732.499983 0 2.5

13.20 20 1732.499986 -0.002 2.5
10.80 20 1732.499991 -0.005 2.5

End Voltage(7.5V) 20 1732.499979 0.002 2.5  
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LTE BAND 5 – 836.5 MHz QPSK 

Reference Frequency: Mid Channel 836.500004 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 2091.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 836.500000 0.005 2.5
12.00 40 836.499998 0.007 2.5
12.00 30 836.499987 0.020 2.5
12.00 20 836.500004 0 2.5

12.00 10 836.499998 0.007 2.5
12.00 0 836.499999 0.006 2.5
12.00 -10 836.500000 0.005 2.5
12.00 -20 836.499998 0.007 2.5
12.00 -30 836.499999 0.006 2.5

Reference Frequency: Mid Channel 836.500004 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 2091.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 836.500004 0 2.5

13.20 20 836.500015 -0.013 2.5
10.80 20 836.500017 -0.016 2.5

End Voltage(7.5V) 20 836.500001 0.004 2.5  
LTE BAND 5 – 836.5 MHZ, 16QAM 

Reference Frequency: Mid Channel 836.500008 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 2091.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 836.499998 0.012 2.5
12.00 40 836.499995 0.016 2.5
12.00 30 836.499994 0.017 2.5
12.00 20 836.500008 0 2.5

12.00 10 836.499997 0.013 2.5
12.00 0 836.499992 0.019 2.5
12.00 -10 836.499992 0.019 2.5
12.00 -20 836.499995 0.016 2.5
12.00 -30 836.499997 0.013 2.5

Reference Frequency: Mid Channel 836.500008 MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 2091.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 836.500008 0 2.5

13.20 20 836.500016 -0.010 2.5
10.80 20 836.500021 -0.016 2.5

End Voltage(7.5V) 20 836.500003 0.006 2.5  
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LTE BAND 17 – 710.0 MHz QPSK 

Reference Frequency: Mid Channel 709.999990MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 1775.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 709.999981 0.012 2.5
12.00 40 709.999994 -0.005 2.5
12.00 30 709.999992 -0.004 2.5
12.00 20 709.999990 0 2.5

12.00 10 709.999991 -0.002 2.5
12.00 0 709.999992 -0.003 2.5
12.00 -10 709.999995 -0.007 2.5
12.00 -20 709.999993 -0.004 2.5
12.00 -30 709.999992 -0.003 2.5

Reference Frequency: Mid Channel 709.999990MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 1775.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 709.999990 0 2.5

13.20 20 709.999994 -0.006 2.5
10.80 20 709.999997 -0.010 2.5

End Voltage(7.5V) 20 709.999987 0.004 2.5  
LTE BAND 17 – 710.0 MHZ, 16QAM 

Reference Frequency: Mid Channel 709.999987.0MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 1775.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 50 709.999981 0.008 2.5
12.00 40 709.999989 -0.003 2.5
12.00 30 709.999986 0.001 2.5
12.00 20 709.999987 0 2.5

12.00 10 709.999984 0.004 2.5
12.00 0 709.999985 0.003 2.5
12.00 -10 709.999983 0.005 2.5
12.00 -20 709.999985 0.002 2.5
12.00 -30 709.999985 0.002 2.5

Reference Frequency: Mid Channel 709.999987MHz @ 20ºC
Limit:  within the authorized block or +- 2.5 ppm  = 1775.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (*C) (MHz) Delta (ppm) Limit (ppm)
12.00 20 709.999987 0 2.5

13.20 20 709.999992 -0.007 2.5
10.80 20 709.999995 -0.011 2.5

End Voltage(7.5V) 20 709.999982 0.007 2.5  
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9. RADIATED TEST RESULTS 

9.1. RADIATED POWER (ERP & EIRP) 
RULE PART(S) 

FCC: §2.1046, §22.913, §24.232 and §27.50 

LIMITS: 
22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 
Watts. 
24.232(c) - Mobile/portable stations are limited to 2 watts e.i.r.p. peak power and the equipment 
must employ means to limit the power to the minimum necessary for successful 
communications. 
27.50 (c) (10) the following power and antenna height requirements apply to stations 
transmitting in the 698–746 MHz band, the portable stations (hand-held devices) are limited to 3 
watts ERP. 
27.50 (b)(10) Portable stations (hand-held devices) transmitting in the 746–757 MHz, 758–763 
MHz, 776–793 MHz, and 805–806 MHz bands are limited to 3 watts ERP. 

27.50 (d)(4) The following power and antenna height requirements apply to stations transmitting 
in the 1710–1755 MHz and 2110–2155 MHz bands: Fixed, mobile, and portable (hand-held) 
stations operating in the 1710–1755 MHz band are limited to 1 watt EIRP. 

In addition, when the transmitter power is measured in terms of average value, the peak-to-
average ratio of the power shall not exceed 13 dB. 

TEST PROCEDURE 

ANSI / TIA / EIA 603C Clause 2.2.17 
KDB 971168 v02r01 RF power output using broadband peak and average power meter method. 

MODES TESTED 
 LTE Band 2 
 LTE Band 4 
 LTE Band 5 
 LTE Band 17 

 
RESULTS  
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BAND 2 
EIRP LTE Band 2 (1.4 MHz BANDWIDTH) 

dBm mW
1850.7 24.80 302.00
1880.0 25.95 393.55
1909.3 24.97 314.05
1850.7 23.95 248.31
1880.0 25.20 331.13
1909.3 24.12 258.23

1.4MHz Band 
16QAM 1/0

EIRP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/01.4MHz Band 
QPSK

 
EIRP LTE Band 2 (3MHz BANDWIDTH) 

dBm mW
1851.5 24.55 285.10
1880.0 25.70 371.54
1908.5 25.42 348.34
1851.5 23.75 237.14
1880.0 24.90 309.03
1908.5 24.52 283.14

3.0MHz Band 
16QAM 1/0

EIRP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/03.0MHz Band 
QPSK

 
EIRP LTE Band 2 (5MHz BANDWIDTH) 

dBm mW
1852.5 24.65 291.74
1880.0 26.00 398.11
1907.5 25.52 356.45
1852.5 23.75 237.14
1880.0 25.10 323.59
1907.5 24.52 283.14

5.0MHz Band 
16QAM 1/0

EIRP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/05.0MHz Band 
QPSK

 
EIRP LTE Band 2 (10MHz BANDWIDTH) 

dBm mW
1855.0 25.05 319.89
1880.0 26.40 436.52
1905.0 25.62 364.75
1855.0 24.15 260.02
1880.0 25.50 354.81
1905.0 24.62 289.73

10.0MHz Band 
16QAM 1/0

EIRP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/010.0MHz Band 
QPSK
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EIRP LTE Band 2 (15MHz BANDWIDTH) 

dBm mW
1857.5 25.05 319.89
1880.0 26.40 436.52
1902.5 25.32 340.41
1857.5 23.75 237.14
1880.0 25.10 323.59
1902.5 23.92 246.60

15MHz Band 
16QAM 1/0

EIRP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/015MHz Band 
QPSK

 
EIRP LTE Band 2 (20MHz BANDWIDTH) 

dBm mW
1860.0 24.75 298.54
1880.0 25.30 338.84
1900.0 25.22 332.66
1860.0 23.75 237.14
1880.0 24.40 275.42
1900.0 24.22 264.24

20MHz Band 
16QAM 1/0

EIRP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/020.0MHz Band 
QPSK

 
BAND 4 
EIRP LTE Band 4 (1.4 MHz BANDWIDTH) 

dBm mW
1710.7 23.26 211.84
1732.5 23.45 221.31
1754.3 24.45 278.61
1710.7 22.36 172.19
1732.5 22.55 179.89
1754.3 23.55 226.46

1.4 MHZ BAND 
16QAM 1/0

EIRP(Average)
Mode

RB Offset/
RB Size f (MHz)

1/01.4 MHZ BAND 
QPSK

 

EIRP LTE Band 4 (3MHz BANDWIDTH) 

dBm mW
1711.5 23.46 221.82
1732.5 23.55 226.46
1753.5 24.15 260.02
1711.5 22.56 180.30
1732.5 22.65 184.08
1753.5 23.25 211.35

3.0 MHZ BAND 
16QAM 1/0

EIRP(Average)
Mode

RB Offset/
RB Size f (MHz)

1/03.0 MHZ BAND 
QPSK

 
EIRP LTE Band 4 (5MHz BANDWIDTH) 

dBm mW
1712.5 23.36 216.77
1732.5 23.55 226.46
1752.5 23.85 242.66
1712.5 22.36 172.19
1732.5 22.65 184.08
1752.5 22.95 197.24

5.0 MHZ BAND 
16QAM 1/0

EIRP(Average)
Mode

RB Offset/
RB size f (MHz)

1/05.0 MHZ BAND 
QPSK
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EIRP LTE Band 4 (10MHz BANDWIDTH) 

dBm mW
1715.0 23.46 221.82
1732.5 23.85 242.66
1750.0 23.35 216.27
1715.0 22.46 176.20
1732.5 22.85 192.75
1750.0 22.45 175.79

10.0 MHZ BAND 
16QAM 1/0

EIRP(Average)
Mode

RB Offset/
RB Size f (MHz)

1/010.0 MHZ BAND 
QPSK

 
EIRP LTE Band 4 (15MHz BANDWIDTH) 

dBm mW
1717.5 23.16 207.01
1732.5 24.05 254.10
1747.5 23.15 206.54
1717.5 22.16 164.44
1732.5 23.05 201.84
1747.5 22.15 164.06

15.0 MHZ BAND 
16QAM 1/0

EIRP(Average)
Mode

RB Offset/
RB Size f (MHz)

1/015.0 MHZ BAND 
QPSK

 
EIRP LTE Band 4 (20MHz BANDWIDTH) 

dBm mW
1720.0 22.26 168.27
1732.5 24.15 260.02
1745.0 23.45 221.31
1720.0 21.36 136.77
1732.5 23.25 211.35
1745.0 22.55 179.89

20.0 MHZ BAND 
16QAM 1/0

EIRP(Average)
Mode

RB Offset/
RB Size f (MHz)

1/020.0 MHZ BAND 
QPSK

 
BAND 5 
ERP LTE Band 5 (1.4 MHz BANDWIDTH) 

dBm mW
824.7 24.66 292.42
836.5 23.36 216.77
848.3 23.65 231.74
824.7 23.66 232.27
836.5 22.36 172.19
848.3 22.65 184.08

1.4MHz Band 
16QAM 1/0

ERP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/01.4MHz Band 
QPSK

 
ERP LTE Band 5 (3MHz BANDWIDTH) 

dBm mW
825.5 24.86 306.20
836.5 23.46 221.82
847.5 23.85 242.66
825.5 23.86 243.22
836.5 22.56 180.30
847.5 22.85 192.75

3.0 MHZ BAND 
16QAM 1/0

ERP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/03.0 MHZ BAND 
QPSK
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ERP LTE Band 5 (5MHz BANDWIDTH) 

dBm mW
826.5 24.56 285.76
836.5 23.26 211.84
846.5 24.05 254.10
826.5 23.66 232.27
836.5 22.26 168.27
846.5 23.05 201.84

5MHz Band 
16QAM 1/0

ERP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/05MHz Band QPSK

 
ERP LTE Band 5 (10MHz BANDWIDTH) 

dBm mW
829.0 24.86 306.20
836.5 23.46 221.82
844.0 24.05 254.10
829.0 23.86 243.22
836.5 22.46 176.20
844.0 23.05 201.84

10.0 MHZ BAND 
16QAM 1/0

ERP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/010.0 MHZ BAND 
QPSK

 
 

BAND 17 
 
ERP LTE Band 17 (5MHz BANDWIDTH) 

dBm mW
706.5 22.20 165.96
710.0 20.69 117.22
713.5 21.50 141.25
706.5 21.20 131.83
710.0 19.69 93.11
713.5 20.50 112.20

5MHz Band 
16QAM 1/0

ERP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/05MHz Band QPSK

 
ERP LTE Band 17 (10MHz BANDWIDTH) 

dBm mW

10.0 MHZ BAND 
QPSK 710.0 21.19 131.52

710.0 20.19 104.4710.0 MHZ BAND 
16QAM 1/0

ERP (Average)
Mode

RB Offset/
RB Size f (MHz)

1/0
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9.1.1. LTE BAND 2  

AVERAGE 

EIRP LTE QPSK Band 2 (1.4 MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 2 (1.4 MHz BANDWIDTH) 
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EIRP LTE QPSK Band 2 (3MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 2 (3MHz BANDWIDTH) 
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EIRP LTE QPSK Band 2 (5MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 2 (5MHz BANDWIDTH) 
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EIRP LTE QPSK Band 2 (10MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 2 (10MHz BANDWIDTH) 
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EIRP LTE QPSK Band 2 (15MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 2 (15MHz BANDWIDTH) 
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EIRP LTE QPSK Band 2 (20MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 2 (20MHz BANDWIDTH) 
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9.1.2. LTE BAND 4  

AVERAGE 

EIRP LTE QPSK Band 4 (1.4 MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 4 (1.4 MHz BANDWIDTH) 
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EIRP LTE QPSK Band 4 (3MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 4 (3MHz BANDWIDTH) 
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EIRP LTE QPSK Band 4 (5MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 4 (5MHz BANDWIDTH) 
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EIRP LTE QPSK Band 4 (10MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 4 (10MHz BANDWIDTH) 
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EIRP LTE QPSK Band 4 (15MHz BANDWIDTH) 

 

  

 



REPORT NO: 13U15414-12B DATE: FEBRUARY 18, 2014  
EUT: PORTABLE COMPUTING DEVICE WITH WWAN, 802.11b/g/a/n AND BT FCC ID: C3K1573 

Page 375 of 429 
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. 
 

EIRP LTE 16QAM Band 4 (15MHz BANDWIDTH) 
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EIRP LTE QPSK Band 4 (20MHz BANDWIDTH) 
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EIRP LTE 16QAM Band 4 (20MHz BANDWIDTH) 
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9.1.3. LTE BAND 5  

AVERAGE 

ERP LTE QPSK Band 5 (1.4 MHz BANDWIDTH) 
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ERP LTE 16QAM Band 5 (1.4 MHz BANDWIDTH) 
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ERP LTE QPSK Band 5 (3MHz BANDWIDTH) 
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ERP LTE 16QAM Band 5 (3MHz BANDWIDTH) 
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ERP LTE QPSK Band 5 (5MHz BANDWIDTH) 
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ERP LTE 16QAM Band 5 (5MHz BANDWIDTH) 
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ERP LTE QPSK Band 5 (10MHz BANDWIDTH) 
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ERP LTE 16QAM Band 5 (10MHz BANDWIDTH) 
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9.1.4. LTE BAND 17  

AVERAGE 

ERP LTE QPSK Band 17 (5MHz BANDWIDTH) 
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ERP LTE 16QAM Band 17 (5MHz BANDWIDTH) 
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ERP LTE QPSK Band 17 (10MHz BANDWIDTH) 
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ERP LTE 16QAM Band 17 (10MHz BANDWIDTH) 
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9.2. FIELD STRENGTH OF SPURIOUS RADIATION 

RULE PART(S) 
FCC: §2.1053, §22.917, §24.238 and §27.53 

LIMIT 

§22.917 (e) and §24.238 (a): Out of band emissions. The power of any emission outside of the 
authorized operating frequency ranges must be attenuated below the transmitting power (P) by 
a factor of at least 43 + 10 log (P) dB. 

§27.53 (g) For operations in the 698–746 MHz band, the power of any emission outside a 
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) 
within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. 

§27.53 (h) For operations in the 1710–1755 MHz and 2110–2155 MHz bands, the power of any 
emission outside a licensee's frequency block shall be attenuated below the transmitter power 
(P) by at least 43 + 10 log10(P) dB. 

TEST PROCEDURE 
For Cellular equipment - Compliance with these rules is based on the use of measurement 
instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1 MHz bands 
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one 
percent of the emission bandwidth of the fundamental emission of the transmitter may be 
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement 
accuracy provided the measured power is integrated over the full required measurement 
bandwidth (i.e. 100 kHz or 1 percent of emission bandwidth, as specified). The emission 
bandwidth is defined as the width of the signal between two points, one below the carrier center 
frequency and one above the carrier center frequency, outside of which all emissions are 
attenuated at least 26 dB below the transmitter power. 
 
For PCS equipment - Compliance with these rules is based on the use of measurement 
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz 
bands immediately outside and adjacent to the frequency block a resolution bandwidth of at 
least one percent of the emission bandwidth of the fundamental emission of the transmitter may 
be employed. A narrower resolution bandwidth is permitted in all cases to improve 
measurement accuracy provided the measured power is integrated over the full required 
measurement bandwidth ( i.e. 1 MHz or 1 percent of emission bandwidth, as specified). The 
emission bandwidth is defined as the width of the signal between two points, one below the 
carrier center frequency and one above the carrier center frequency, outside of which all 
emissions are attenuated at least 26 dB below the transmitter power. 

MODES TESTED 
 LTE Band 2 
 LTE Band 4 
 LTE Band 5 
 LTE Band 17 

RESULTS  
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9.2.1. LTE BAND 2  

QPSK Band 2 (1.4 MHz BANDWIDTH) 
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16QAM Band 2 (1.4 MHz BANDWIDTH) 
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QPSK Band 2 (3MHz BANDWIDTH) 
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16QAM Band 2 (3MHz BANDWIDTH) 
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QPSK Band 2 (5MHz BANDWIDTH) 

 

  

 



REPORT NO: 13U15414-12B DATE: FEBRUARY 18, 2014  
EUT: PORTABLE COMPUTING DEVICE WITH WWAN, 802.11b/g/a/n AND BT FCC ID: C3K1573 

Page 396 of 429 
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. 
 

16QAM Band 2 (5MHz BANDWIDTH) 
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QPSK Band 2 (10MHz BANDWIDTH) 
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16QAM Band 2 (10MHz BANDWIDTH) 
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QPSK Band 2 (15MHz BANDWIDTH) 
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16QAM Band 2 (15MHz BANDWIDTH) 
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QPSK Band 2 (20MHz BANDWIDTH) 
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16QAM Band 2 (20MHz BANDWIDTH) 
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9.2.2. LTE BAND 4  

QPSK Band 4 (1.4 MHz BANDWIDTH) 
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16QAM Band 4 (1.4 MHz BANDWIDTH) 
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QPSK Band 4 (3MHz BANDWIDTH) 
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16QAM Band 4 (3MHz BANDWIDTH) 
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QPSK Band 4 (5MHz BANDWIDTH) 
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16QAM Band 4 (5MHz BANDWIDTH) 
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QPSK Band 4 (10MHz BANDWIDTH) 
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16QAM Band 4 (10MHz BANDWIDTH) 
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QPSK Band 4 (15MHz BANDWIDTH) 
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16QAM Band 4 (15MHz BANDWIDTH) 
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QPSK Band 4 (20MHz BANDWIDTH) 
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16QAM Band 4 (20MHz BANDWIDTH) 
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9.2.3. LTE BAND 5  

QPSK Band 5 (1.4 MHz BANDWIDTH) 
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16QAM Band 5 (1.4 MHz BANDWIDTH) 
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QPSK Band 5 (3MHz BANDWIDTH) 
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16QAM Band 5 (3MHz BANDWIDTH) 
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QPSK Band 5 (5MHz BANDWIDTH) 
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16QAM Band 5 (5MHz BANDWIDTH) 
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QPSK Band 5 (10MHz BANDWIDTH) 
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16QAM Band 5 (10MHz BANDWIDTH) 
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9.2.4. LTE BAND 17  

QPSK Band 17 (5MHz BANDWIDTH) 
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16QAM Band 17 (5MHz BANDWIDTH) 
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QPSK Band 17 (10MHz BANDWIDTH) 
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16QAM Band 17 (10MHz BANDWIDTH) 

 

 

 


