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3.4. Band Edge compliance
LIMIT

Per FCC §24.238 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 + 10log(P) dB.

TEST CONFIGURATION

CMW3500

Spectrum
Analvzer

TEST PROCEDURE

1. The transmitter output port was connected to base station.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator, the path loss
was compensated to the results for each measurement.

3. Set EUT at maximum power through base station.

4. Select lowest and highest channels for each band and different modulation.

5. Measure Band edge using RMS (Average) detector by spectrum

TEST RESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.
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LTE FDD Band 2-1.4MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 2-3MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 2-5MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 2-10MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 2-15MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 2-20MHz Channel

Bandwidth Band Edge Compliance
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3.5. Spurious Emission
LIMIT

Per FCC §24.238, 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 + 10log(P) dB.

TEST CONFIGURATION

Conducted Spurious Measurement:

l CMW500

E Directional coupler }
L]

EUT .
Spectrum
Analvzer
Radiated Spurious Measurement:
FRP Dome T ........................................ L]11J
|

l Antenna |
efevr] | i L

80em

(Turntable)

wp  (GroundPlane Pre-Amplifier

Spectrum Analyzer :H EED l J lControIIed'i

- ]

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Conducted Spurious Measurement:

a. Place the EUT on a bench and set it in transmitting mode.

b. Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500 by a
Directional Couple.

c. EUT Communicate with CMWS500 then selects a channel for testing.

d. Add a correction factor to the display of spectrum, and then test.

e. The resolution bandwidth of the spectrum analyzer was set sufficient scans were taken to show the
out of band Emission if any up to10th harmonic.
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Radiated Spurious Measurement:

a.

The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.
The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter
The output of the test antenna shall be connected to the measuring receiver.
The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.
The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.
The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.
The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.
The maximum signal level detected by the measuring receiver shall be noted.

The transmitter shall be replaced by a substitution antenna.
The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.
The substitution antenna shall be connected to a calibrated signal generator.
If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

. The test antenna shall be raised and lowered through the specified range of height to ensure that

the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

The resolution bandwidth of the spectrum analyzer was set at 100 kHz for Part 22 and 1MHz for
Part 24. The frequency range was checked up to 10th harmonic.

Test site anechoic chamber refer to ANSI C63.

TEST RESULTS

Remark:

1.

We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.
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Conducted Measurement:
LTE FDD Band 2-1.4MHz Channel Bandwidth
Low Channel
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LTE FDD Band 2-1.4MHz Channel Bandwidth
Middle Channel
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LTE FDD Band 2-1.4MHz Channel Bandwidth

High Channel

Mgilent Spectrum Analyzer - Swepi
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PHO: Fast —— : Avg|Hold: 6/100
IFGain:Low #Atten: 40 dB

Ref Offset 8 dB
Ref 30.00 dBm

CenterFreq
13.015000000 GHz,

by
b

p— P
AT

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS.

#VBW 3.0 MHz*

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 2-3MHz Channel Bandwidth
Low Channel

Agilent Spectrum Analyzer -

Freguency

RL /
Center Freq 79.500 kHz

Ref Offset 8 dB
Ref 8.00 dBm

CenterFreq
79.500 kHz|

CF Step
14.100 kHz

\ Fo o it ol
a4 (1L A "w‘rk..l“'ﬁ' W ﬁ‘“_ e

1
i i

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS:

#VBW 3.0 kHz*

Agilent Spectrum Analyzer - Swept SA

Avg Type: RMS

RL Y.
Center Freq 79.500 kHz
Avg|Hold: 8/100

Trig: Free Run
#Atten: 10 dE

PHO: Close ——
IFGain:Low

Ref Offset8 dB Mkr1

Ref 8.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS:

#VBW 3.0 kHz*

Freguency

CenterFreq
79.500 kHz|

CF Step
14.100 kHz
Auto Man

9KHz~150KHz

Avg Type: RMS Frequency
PHO: Wide —+— 100
IF Gain:Low B

150 kHz

Ref Offset8 dB 414 dBm

Ref 8.00 dBm

CenterFreq
16076000 MHz|

p

s e A o S R S g b

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz

#VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS:

9KHz~150KHz

Agilent Spectrum Analyzer - Swept Sk

T AL
Center Freq 15.075000 MHz .

PNO: Wide —— 1rig: Free Run
#Aren: 16 dB

Avg Type: RMS
Avg|Hold: 8/100
IF Gain:Low

Ref Offset 8 dB
Ref 8.00 dBm

i A S e ol a1 L S e L o e
Start 150 kHz Stop 30.00 MHz

#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS:

Frequency

CenterFreq
16076000 MHz|

150KHz~30MHz

Avg Type: RMS Frequency
AvglHold: 61100
IFGain:Low

Ref Offset 8 dB
Ref 30.00 dBm

CenterFreq
13.015000000 GHz,

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS:

#VBW 3.0 MHz*

150KHz~30MHz

Agilent Spectrum Analyzer - Swept S

W kL g

Center Freq 13.015000000 GHz
PNO: F

IF Gain:Low

Avg Type: RMS
st~ Trig: Free Run Avg|Hold: 81100

#Amen: 40 dB

Ref Offset 8 dB
Ref 30.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS:

#VBW 3.0 MHz*

Frequency

CenterFreq
13.015000000 GHz,

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 2-3MHz Channel Bandwidth
Middle Channel

Agilent Spectrum Analyzer - Swept Sh
L g

4 AL
Center Freq 79.500 kHz Frequency

Avg Type: RMS

P! Cluse = Trig: Free Run AvglHold: 81100

IF GainiLow #Atten: 10 4B

Ref Offset 8 dB.
Ref 8.00 dBm

Center Freq
79,500 kHz

Stop Freq|
160,000 kHz|

, CFStep
. 14.100 kHz|

e -
. I TN T
i i il il ”';" Y

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz

#VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS:

Agilent Spectrum Analyzer - Swept Sh
L g

Frequency

U AL
Center Freq 79.500 kHz

Avg Type: RMS
P! Cluse = Trig: Free Run AvglHold: 81100
IFGaimlow  #Atten: 10 d8

5.909 kHz

Ref Offset 8 dB i
of 800 1.597 dBm

Ref 8.00 dBm

Center Freq
79,500 kHz

Stop Freq|
160,000 kHz|

CF Step

1 14.100 kHz|

? uto Men
| dhd fhe i . vl Wopa

L‘nm-.f‘"ﬁ*“"h‘lk“rﬂu] WA ‘J." b |l‘ i Lﬂ{-"\w\'ﬂr|;

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz

#VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS:

9KHz~150KHz

Agikent Spectrum Analyzer - Swept S

BN RL GAL
Center Freq 15.075000 MHz ) Frequency
PNO: Wide —— 11g: Free Run
IFGaimLow __ #Aten: 18 dB

Avg Type: RMS
Avg|Hold: 8/100

Ref Offset 8 dB
Ref 8.00 dBm

CenterFreq
16076000 MHz|

StartFreq|

160,000 kHz

bt i et Sy it b g
Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz

#VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS:

9KHz~150KHz

Agikent Spectrum Analyzer - Swept S

BN RL GAL
Center Freq 15.075000 MHz ) Frequency
PHO: Wide —— 11g: Free Run

IFGainLow  #Aen: 22 dB

Avg Type: RMS
Avg|Hold: 8/100

Ref Offset 8 dB
Ref 8.00 dBm

CenterFreq

16.076000 MHz|

StartFreq|
160,000 kHz

}'\
L“Mlww-wMwm,wm&mwmﬁ iy

by A

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz

#VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS:

150KHz~30MHz

Agilent Spectrum Analyzer - Swept S
Avg Type: RMS Frequency

W kL g
Center Freq 13.015000000 GHz
PN AvglHold: 6100

0: Fast —— res Run
IF Gain:Low #Atten: 40 dB

Ref Offset 8 dB
Ref 30.00 dBm

CenterFreq
13.015000000 GHz,

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS.

#VBW 3.0 MHz*

150KHz~30MHz

Avg Type: RMS Frequency
AvglHold: 71100
Ref Offset8 dB

Ref 30.00 dBm

CenterFreq
13.015000000 GHz,

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS.

#VBW 3.0 MHz*

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 2-3MHz Channel Bandwidth
High Channel

Agilent Spectrum Analyzer - Swept Sh
L

U AL
Center Freq 79.500 kHz

PNO:

Frequency

Tose e Trig: Fras Run AvglHold:

IF Gain:Low #Atten: 10 dB

Ref Offset 8 dB.
Ref 8.00 dBm

f"‘m. y WI

Start 9.00 kHz
#Res BW 1.0 kHz

Ah o
I e

r1 86.268 kHz
9dBm

Center Freq
79,500 kHz

Stop Freq|
160,000 kHz|

CF Step
14.100 kHz|
Man|

et
!

Stop 150.00 kHz

#VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS:

Agilent Spectrum Analyzer - Swept SA
R oL NSE:IN] Gt 0 2
Center Freq 79.500 kHz i Freguency
PHO: Close o Trig: Free Run
#Atten: 10 dB
Mkr1 18.729 kHz,
Ref Offset 8 dB
Ref 8.00 dBm -62.465 dBm

Center Freq
79,500 kHz

Stop Freq|
160,000 kHz|

CF Step
14.100 kHz|
Man|

T L
i

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz

#VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS:

Agilent Spectrum Analyzer - Swept Sk

o F L oA
Center Freq 15.075000 MHz

9KHz~150KHz

Avg Type: RMS Frequency

=NO: Wit —+— Trig: Free Run Avg|Hold: 8/100
IF Gain:Low Atte d8

Ref Offset 8 dB
Ref 8.00 dBm

'1

l"-:w A L AR Pt

Start 150 kHz
#Res BW 10 kHz

Mkr1 150 kHz
315 dBm

CenterFreq
16076000 MHz|

StartFreq|
160,000 kHz

AR gl

Stop 30.00 MHz

#VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS:

9KHz~150KHz

Agilent Spectrum Analyzer - Swept S
Avg Type: RMS Frequency

o F L oA
Center Freq 15.075000 MHz
Avg|Hold: 8/100

PNO: Wide —— 11g: Frea Run

IF Gain:Low #Atten: 16 dB

Ref Offset 8 dB
Ref 8.00 dBm

CenterFreq

16.076000 MHz|

StartFreq|
160,000 kHz

Tl Al ol M i A
Start 150 kHz Stop 30.00 MHz

#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS:

Ref Offset 8 dB
Ref 30.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

150KHz~30MHz

Frequency

CenterFreq
13.015000000 GHz,

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS.

150KHz~30MHz

Frequency
st - Trig: Free Run

: Avg|Hold: 81100
IF Gain:Low #Amen: 40 dB

Ref Offset 8 dB
Ref 30.00 dBm

CenterFreq
13.015000000 GHz,

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS.

#VBW 3.0 MHz*

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 2-5MHz Channel Bandwidth

Low Channel

Agilent Spectrum Knalyzer - Swept Sk

g Rl 12054360 Feb 22, 2017

Center Freq 79.500 kHz - Avg Type: RMS E Frequency

PNO: Clase —— 1rig: Free Run Aug|Hold: 8100
IFGain:Low #Atten: 10 dB

Ref Offset8 dB
Ref 8.00 dBm

Center Freq
79.500 kHz

StartFreq
9.000 kHz|

StopFreq|
150,000 kHz|

CF Step
14.100 kHz|
Man

B AL Ak
"fd ‘Wu'll'th'.rh l'dﬂ" f

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept S&
g\l A ] i
Center Freq 79.500 kHz Avg Type: RMS
PNO: Closs »- Trig: Free Run Avg|Hold: 81100

IFGainLow  #Atten: 10 dB

Ref Offset8 dB
Ref 8.00 dBm

Start 9.00 kHz

#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS

-61.714 dBm

Center Freq
79.500 kHz

i—

StartFreq
9.000 kHz|

StopFreq|
150,000 kHz|

Stop 150.00 kHz

9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
i

i RL & i
Center Freq 15.075000 MHz Avg Type: RMS
- Trig: Free Run Avg|Hold: 8100

NO: Wido ——
IFGain:Low _ #Atten: 22 dB
Auto Tune|
Ref Offset 8 dB :
Ref 8.00 dBm .

Center Freq
16.075000 MHz|

I—

StartFreq
150,000 iz,

StopFreq|
30000000 MHz|

CF Step
2.885000 MHz|

Auto Man

Frequency

1

LM-#:fwm'-mMrﬂiu~nwuhuwww,x~ww\wuw (DN TR

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
i Pl i i
Center Freq 15.075000 MHz Avg Type: RMS
WNO: Mo e Trig: Free Run Avg|Hold: 81100

#Atten: 22 dB

Ref Offset8 dB
Ref 8.00 dBm

}1

Lnt‘ﬂwmmuww.)m\-.«\-. o AP NP M A A

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

12:10;30EM Feb 2.

Center Freq
16.075000 MHz|

i—

StartFreq
150,000 iz,

StopFreq|
30000000 MHz|

CF Step
2.885000 MHz|

Auto Man

Stop 30.00 MHz

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
Rl 2 1l
Center Freq 13.015000000 GHz Avg Type: RMS

PaG- T o Trig: Free Run Avg|Hold: 81100
\FGalisLow  #Afen: 40 4B

Frequency

Akr2 23.922 GHz
Ref Offset 8 dB e
Ref 30.00 dBm -29.801 dBm

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq|

Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ Sweep 64.9 ms (1001 pts)

STATUS

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
RL

Center Freq 13.015000000 GHz Avg Type: RMS
Trig: Free Run Avg|Hold: 61100

PNO: Fast ——
IFGain:Low  #Arten: 40 dB

Ref Offset8 dB
Ref 30.00 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.9 ms (1001 pts)

STATUS

Frequency

=

Center Freq
13.015000000 GHz

i—

StartFreq
30.000000 MHz

StopFreq|

Stop 26.00 GHz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0




