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3.4. Band Edge compliance

LIMIT

According to §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 CONFIGURATION

I CMW3500

Spectrum
Analvezer

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 4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4.
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LTE FDD Band 4-1.4MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 4-3MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 4-5MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 4-10MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 4-15MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 4-20MHz Channel Bandwidth Band Edge Compliance
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3.5. Spurious Emission

LIMIT

According to §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 CONFIGURATION

Conducted Spurious Measurement:
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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
4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4.
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LTE FDD Band 4-1.4MHz Channel Bandwidth

Low Channel
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LTE FDD Band 4-1.4MHz Channel Bandwidth
Middle Channel
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STATUS STATUS:

30MHz~26.5GHz 30MHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 4-1.4MHz Channel Bandwidth

High Channel

Agilent Spectrum Analyzer - Swept SA
2 b v | DL:11506M Feb 22, 2017
Avg Type: RMS TRA Frequency
W 1 ig: Free Run AvglHold: 8H00
#Atten: 10 B

Ce

Mkr1 48.057 kHz
Ref Offset 8 dB
Ref 8.00 dBm 59.997 dBm

Center Freq|
79,500 kHz|

StartFreq
9000 kHz|

Stop Freq
150.000 kHz

CF
14.100 kHz|
Man

ﬁ“fl'f‘-r}‘-'""{"‘ﬁ

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 SA

; ry 1
Avg Type: RMS
Center Fred 79,500 kHz NG, Cloge o Trig: Free Run AvglHold: 81100

IFGain:Low #Atten: 10 dB

(01;12:28 M Feb.

Ref Offset8 dB
Ref 8.00 dBm

1\‘.‘1‘-"[‘\"-,& p‘w';.‘k'

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

STATUS.

Frequency

Center Freq|
79.500 kHz

StartFreq
9,000 kHz|

Freq Offset
0Hz,

9KHz~150KHz

Agilent Spectrum Analyzer - Swept Sh

o v i id 1

Center Freq 15.075000 MHz Avg Type: RMS Frequency
PNO: Wiide —+— T7ig: Free Run Aug|Hold: 8/100

\FGaln:low  HAmen: 22 4B

Ref Offset8 dB
Ref 8.00 dBm

Center Freq
15.075000 MHz

StartFreq
150,000 kHz

Stop Freq|

CF Step
2985000 MHz|
Man

R N TR TR e e S e e S

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

L Yy —r

Center Freq 15.075000 MHz Avg Type: RMS
PHO: Wide —+— 171g:Free Run Avg[Hold: 81100
IFGaindlow  SAtten: 22 dB

Ref Offset 8 dB
Ref 8.00 dBm

’ 1
lﬂn-wmwhwmw»m'wr&-w'mﬁw-ﬁn:r-w‘mf A S o P i

Start 150 kHz Stop 30,00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS:

Frequency

Center Freq
15.075000 MHz|

StartFreq
150,000 kHz,

2985000 MHz|

Freq Offset
0Hz

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
W L [ A i 112,045 Feb
Center Freq 13.015000000 GHz Avg Type: RMS TRACE ] Frequency
PaG- T o Trig: Free Run Avg|Hold: 61100
IFGalniLow  #Aten: 40 dB

Ref Offset8 dB
Ref 30.00 dBm

Center Freq
13015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

CF Step
2587000000 GHz,
Auto Man

i,
PN

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

o <. 2
Center Freq 13.015000000 GHz Avg Type: RMS
PHO: Trig: Free Run AvglHold: 61100

ast ——
IFGain:Low  BAtten: 40 dB

Ref Offset 8 dB
Ref 30.00 dBm

Start 30 MHz Stop 26,00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.9 ms (1001 pts)

STATUS:

Frequency

Center Freq
13.015000000 GHz

StartFreq
30,000000 MHz

Freq Offset
0Hz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 4-3MHz Channel Bandwidth

Low Channel

Agilent Spectrum Analyzer - Swept SA

Ce

Agilent Spectrum Analyzer - Swept SA
\ D1:13:07 M Feb 22, 2017 T T rY ]

LRIV [ Center Freq 79.500 kHz b

Trig: Free Run Avg|Hold: 8/100 | NG (e o Trig: Free Run AvglHold: 8100

=
#Atten: 10 dB \FGain:Low  #Atten: 10 dB

Ref Offset 8 dB
Ref 8.00 dBm

Start 9.00 kHz

Ref Offset8 dB
Ref 8.00 dBm

Center Freq|
79,500 kHz|

StartFreq
9000 kHz|

Stop Freq
150.000 kHz

CF
14.100 kHz|
Man
r.k“_.r iy L r}. m Tl N
‘ “‘HJ L ™ i Ty

Stop 150.00 kHz Start 9.00 kHz Stop 150.00 kHz

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

STATUS STATUS.

Frequency

Center Freq|
79.500 kHz

StartFreq
9,000 kHz|

Freq Offset
0Hz,

9KHz~150KHz 9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
od kL [ ETN
Center Freq 15.075000 MHz
PHO: Wide ——
IFGain:Low
Ref Offset3 dB
Ref 8.00 dBm

)

Lﬂd’#-.p#rw.»-_r,W,r-,t-'ﬂwcr"ﬂvhﬂJ'u'}l“‘f\"ﬂ'rhm#“«w-«ri*f'*’ﬁ“-%mv SR T

Start 150 kHz

Agilent Spectrum Analyzer - Swept SA

. . s u s ' ’
Avg Type: RS Frequency Center Freq 15.075000 MHz Avg Type: RNIS
Trig: Free Run AvglHold: BH0D — AvglHold: 81100
#Aten: 22 dB IFGain:Low

Mkr1 150 kHz
Ref Offset & dB
Ref £.00 dBm -68.886 dBm

Center Freq

15.075000 MHz,

StartFreq
150,000 kHz

Stop Freq|

CF Step
2985000 MHz|
Man

1 I
oty M\h-“,\Jn’r‘."-}.'M.l'Mw.vJ\uvl'M-J-tn.‘-Al,.ﬂujr,hww-,rm,-“ﬂ..mlal‘.i.‘-qW‘fw\-’w»w
Stop 30,00 MRz Start 150 kHz Stop 30.00 MHz

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

e STATUS.

Frequency

Center Freq|
15.075000 MHz

StartFreq
150.000 kHz

150KHz~30MHz 150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA

W L [ 2

Center Freq 13.015000000 GHz
P

'NO: Fast ——
IFGalmLow

Ref Offset8 dB
Ref 30.00 dBm

Start 30 MHz

Agilent Spectrum Analyzer - Swept SA
RL

Aug Type: RMS sy Center Freq 13.015000000 GHz Avg Typs: RMS
Trig: Free Run Awg|Hold: 6100 PHO: Tast ~+ Trig:Free Run Avg[Hald: 61100
#Amen: 40 dB IFGain:l ow #Atten: 40 dB

(r2 25.247 GHz
i Ref Offset dB
-29.480 dBm Ref 30.00 dBm

Center Freq
13015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

CFStep
2587000000 GHz,
Auto Man W

" oot
el . e

Stop 26,00 GHz Start 30 MHz Stop 26,00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.9 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.9 ms (1001 pts)

STATUS STATUS:

Frequency

Center Freq
13.015000000 GHz

StartFreq
30,000000 MHz

Freq Offset
0Hz

30MHz~26.5GHz 30MHz~26.5GHz

1RB#0 1RB#0
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Middle Channel

Agilent Spectrum Analyzer - Swept SA

RL RF Y
Center Freq 79.500 kHz

Ref Offset 8 dB
Ref 8.00 dBm

i M0 M
(Ll

Start 9.00 kHz
#Res BW 1.0 kHz

Avg Type: RMS
e Trig: Free Run AvglHold: 8/100
#Atten: 10 dB

Stop 150.00 kHz

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

STATUS.

Agilent Spectrum Analyzer - Swept SA
m

n_ : gt
R Center Freq 79.500 kHz oo
vig:Free Run

PNO: Close =+
Low  HAtten: 10 dB

IFGain;

Ref Offset 8 dB
Ref 8.00 dBm

Center Freq|
79500 kHz

StartFreq
9.000 kHz|

Start 9.00 kHz

#Res BW 1.0 kHz #VBW 3.0 kHz*

Avg Type: RMS Frequency

AvglHold: 8/100

Center Freq
78.500 kHz|

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS

Ref Offset 8 dB
Ref 8.00 dBm

At by N

Start 150 kHz
#Res BW 10 kHz

9KHz~150KHz

Avg Type: RMS

Trig: Free Run AvglHold: 8/100

==
#Atten: 16 dB

Mkr1 150 k
-67.053 dBm

il b O b st
Stop 30.00 MHz

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

STATUS.

Frequency
o Trig: Free Run
#Atten: 22 dB

Ref Offset 8 dB
Ref 8.00 dBm

Center Freq|
15.075000 MHz

StartFreq
150.000 kHz

’1

A A ke

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz*

9KHz~150KHz

Avg Type: RMS Frequency

AvglHold: 8/100

Center Freq
16.075000 MHz

A PR

Stop 30.00 MHz
Sweep 368 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA

RL [
Center Freq 13.015000000 GHz

Ref Offset 8 dB
Ref 30.00 dBm

=L
AT

Start 30 MHz
#Res BW 1.0 MHz

150KHz~30MHz

Avg Type: RMS
Trig: Free Run AvglHold: 8/100

#Atten: 40 dB

PNO: Fast ~—+—
IFGain:Low

Mkr2 25.247 GHz
-20.764 dBm

el

Stop 26.00 GHz

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

STATUS.

Agilent Spectrum Analyzer - Swept SA
S -
WEPLSY Center Freq 13.015000000 GHz
PNO: Fast ~+—
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 8 dB
Ref 30.00 dBm

Center Freq|
13.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

150KHz~30MHz

Avg Type: RMS Frequency

AvglHold: 6/100

Center Freq
13.015000000 GHz

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts),

STATUS

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 4-3MHz Channel Bandwidth

High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF Y
Center Freq 79.500 kHz

Ref Offset 8 dB
Ref 8.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

Avg Type: RMS
e Trig: Free Run AvglHold: 8/100
#Atten: 10 dB

Stop 150.00 kHz

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

STATUS.

Frequency

Center Freq|
79500 kHz

StartFreq
9.000 kHz|

Agilent Spectrum Analyzer - Swapt SA
;! 1
Avg Type: RMS Frequency

kL ; N
Center Freq 79.500 kHz
AvglHold: 8/100

PHO: Close ~+— 11ig: Free Run
IFGaindow  #Atten: 10 dB

Ref Offset 8 dB
Ref 8.00 dBm

Center Freq
78.500 kHz|

il r w i 4 P"ln_w

1

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz

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

STATUS

Ref Offset 8 dB
Ref 8.00 dBm

9KHz~150KHz

Avg Type: RMS
Wiie —e— Trig: Free Run AvglHold: 8/100

#Atten: 22 dB

Mkr1 150 k
-74.403 dBm

o e L R e D B O R

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz

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

STATUS.

Frequency

Center Freq|
15.075000 MHz

StartFreq
150.000 kHz

9KHz~150KHz

Avg Type: RMS Frequency

Trig: Free Run AvglHold: 8/100

==
#Atten: 22 dB

Ref Offset 8 dB
Ref 8.00 dBm

Center Freq
16.075000 MHz

R R e R A ik gt

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz

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

Agilent Spectrum Analyzer - Swept SA

RL r
Center Freq 13.015000000 GHz
TG Tast e Trig:Free Run
IFGain:Low

Ref Offset 8 dB
Ref 30.00 dBm

T

Start 30 MHz
#Res BW 1.0 MHz

150KHz~30MHz

Avg Type: RMS
AvglHold: 71100
#hszen: 40 dB

-20.746 dBm

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

#VBW 3.0 MHz*

STATUS.

Frequency

Center Freq|
13.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq

Agilent Spectrum Analyzer - Swept SA
Avg Type: RMS Frequency

RL 2o
Center Freq 13.015000000 GHz
AvglHold: 6/100

PNO: Fast ~+— 1rig: Free Run

IFGain:Low #Atten: 40 4B

Ref Offset 8 dB
Ref 30.00 dBm

Center Freq
13.015000000 GHz

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz

#VBW 3.0 MHz* Sweep 64.9 ms (1001 pts),

STATUS

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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Low Channel

Agilent Spectrum Analyzer - Swept SA
m

Avg Type: RMS Frequency

AvglHold: 8/100

RL F 2 A
Center Freq 79.500 kHz

PHO: Close ~+— 11ig: Free Run
IFGaindow  #Atten: 10 dB

Mkr1 86.127 kHz

Ref Offset 8 dB
-58.643 dBm

Ref 8.00 dBm

Center Freq
78.500 kHz|

ot A A
e |‘"AV“I"‘ il Ml

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 - Swapt SA
;! 1
Avg Type: RMS Frequency

kL ; N
Center Freq 79.500 kHz
AvglHold: 10/100

Trig: Free Run
#Atten: 26 dB

PHO: Close ——
IFGain:Low

Ref Offset 8 dB
Ref 8.00 dBm

Center Freq
78.500 kHz|

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz

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

9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
Avg Type: RMS Frequency

RL F 2
Center Freq 15.075000 MHz
AvglHold: 8/100

PNO: Wide - 11ig: Free Run
iLow  HAtten:22dB

Ref Offset 8 dB

Ref 8.00 dBm 74,522 dBm

Center Freq
16.075000 MHz

'1

[w#w.rw T e e T A S R i e

Start 150 kHz
#Res BW 10 kHz

Stop 30.00 MHz
#VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

g Type: RMS Frequency
o Trig: Free Run Avg|Hold: 107100

#hrten: 22 dB

Ref Offset8 dB Mkr1 17.045 MHz
Ref 8.00 dBm -80.095 dBm

Center Freq
16.075000 MHz

. 1
e R o ot o P (i

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 SA
Avg Type: RMS Frequency

RL 2o
Center Freq 13.015000000 GHz
AvglHold: 6/100

PNO: Fast ~+— 1rig: Free Run

IFGain:Low #Atten: 40 4B

Ref Offset 8 dB
Ref 30.00 dBm

Center Freq
13.015000000 GHz

M~ o
.
e

P
pps

Start 30 MHz
#Res BW 1.0 MHz

Stop 26.00 GHz

#VBW 3.0 MHz* Sweep 64.9 ms (1001 pts),

150KHz~30MHz

Agilant Spactrum Analyzer - Swapt SA

ARG
Avg Type: RMS
AvglHold: 81100

RL :

Center Freq 13.015000000 GHz 3 Fraquency
T Tost = Trig: Free Run

(FGaimlow  #Atten: 40 dB

Ref Offset 8 dB

Ref 30.00 dBm

CenterFreq
13016000000 GHz

R oW

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




