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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:

I CMW3500

C [directhional coupler }
L]

EUT g
Spectrum
Analveer
Radiated Spurious Measurement:
FRP Dome T ....................................... '-.!1_
Imtogm (Antenna Tower)
l Antenna
I | EUT i
I AE N | i::J':
|
80cem am ———H : L
(Turntable) N

b GroundPlane oo Pre-Amplifier

Spectrum Analyzer| - og [ 1| |controllef—-

I e Sl

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 CMW500 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
7; recorded worst case for each Channel Bandwidth of LTE FDD Band 7.
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Conducted Measurement:

LTE FDD Band 7-5MHz Channel Bandwidth
Low Channel

QPSK

Agilent Spectrum Knalyzer - Swept Sk Agilent Spectrum Analyzer - Swept Sk
d Rl L 208,295 Feb 23, 2017
T

Center Freq 79.500 kHz Avg Type: RMS by Center Freq 79.500 Avg Typ
PNO: Closa ~+— 111g: Free Run Avg|Hold: 12/100 PO Closa -+ Trig: Free Run Avg|Hold: 91100
IFGain:Low #Atten: 10 dB IFGain:Low #Atten: 10 dB

Ref Offset 8 dB Mkr1 106.572 Ref Offset8.7 dB-
Ref 8.00 dBm -66.847 dBm Ref 8.70 dBm

CenterFreq
79.500 kHz|

Center Freq
79.500 kHz

StartFreq StartFreq
8.000 kHz| 9.000 kHz|

Stop Freq| StopFreq|

150.000 kHz 150,000 kHz|

CFStep
14.100 kHz|

Auto Man

CF Step
14.100 kHz|
1 Man
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Start 9.00 kHz 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

9KHz~150KHz 9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
2

kL RL 0

Center Freq 15.075000 MHz Avg Type: RMS sy nter Freq 15.0751 Avg Typs: RMS T Frequency
e Trig: Free Run Avg|Held: 137100 : Avg|Hold: 9/100

PHO: PH
#amen: 16 dB dB
4 Mk - Auto Tune|
Ref Offset 8 dB Ref Offset8.7 dB Mkr1 F4
Ref 8.00 dBm - Ref 8.70 dBm .564 dBm

CenterFreq Center Freq
16.076000 MHz, 16.075000 MHz|

I—

StartFreq StartFreq
150,000 kHz 150,000 kHz,

Stop Freq| StopFreq|
30.000000 MHz 30.000000 MHz

CFStep CF Step
2.985000 MHz| 2.885000 MHz|

Auto Man Auto Man
1
)

L‘M\ﬂﬂm}f TR T T e e i S e e L e T
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Start 150 kHz Stop 30,00 MHz 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)

STATUS i STATUS

150KHz~30MHz 150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
gkl 1 RL [ D8:20:33 P Feo 23, 2017

Center Freq 13.015000000 GHz Avg Type: RMS (e Center Freq 13.015000000 GHz Avg Type: RMS ™ Frequency
W Trig: Free Run Avg|Hold: 1100 Avg|Hold: 6100
#Arten: 40 dB

PNO: Fast PNO: Fast —+—
IFGain:Low IFGain:Low

Ak 95 99 - Auto Tune
Ref Offset 8 dB b Ref Offset8.7 dB.

Ref 30.00 dBm 29.2 Ref 30.00 dBm

.

CenterFreq
13.015000000 GHz

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

StopFreq|
26000000000 GHz

CF Step
2597000000 GHz
Auto Man

—— g gl
P i TR

Start 30 MHz 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 i STATUS:

30MHz~26.5GHz 30MHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 7-5MHz Channel Bandwidth
Middle Channel

Agilent Spectrum Knalyzer - Swept Sk Agilent Spectrum Analyzer - Swept Sk
d Rl

Center Freq 79.500 kHz Avg Type: RMS a Frequency Center Freq 79.500 kHz
PNO Close e Trig: Free Run Avg|Hold: 12/100 M T ig: Free Run
aln:L ow #Atten: 10 dB #Atten: 10 dB
Ref Offset 8 dB Mkr1 106.572 kHz e Ref Offsetd dB
Ref 8.00 dBm -66.847 dBm Ref 8.00 dBm

CenterFreq| Center Freq|
79.500 kHz 79,500 kHz|
StartFreq StartFreq
8.000 kHz| 9.000 kHz|
StopFreq StopFreq
150.000 kHz 150,000 kHz|
CF Step CF Step
14.100 kHz| 14.100 kHz

Auto Man Man
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Start 9.00 kHz 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 us STATUS.

9KHz~150KHz 9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA

q T - b — o
Avg Type: RMS z Center Freq 15.075000 MHz HAvg Type: RMS
- Trig:Free Run Avg|Hold: 13/100 Y g - Trig:Free Run Avg|Hold: 13100
#Atten: 16 dB #Atten: 16 dB

02:00:22PM Feb 23, 2017
TRACE Frequency

Ref Offset 8 dB ’ 0 kHz Ref Offset8 dB
Ref 8.00 dBm Ref 8.00 dBm

Center Freq
16.075000 MHz|

CenterFreq
16.076000 MHz,

|

StartFreq
150,000 kHz,

StartFreq
150,000 kHz

Stop Freq|
30.000000 MHz

StopFreq|
30.000000 MHz

"
n

CF Step CF Step
2.985000 MHz 2885000 MHz
Auto Man Auto Man

b by S o Al s s P i i bt tikims e b M st Ay o b et
Start 150 kHz Stop 30,00 MHz 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)

STATUS i STATUS

150KHz~30MHz 150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
gkl 1BE I @ [

Center Freq 13.015000000 GHz Avg Type: RMS (e Center Freq 13.015000000 GHz Avg Type: RMS
Avg|Hold: 1100 Avg|Hold: 7100

Frequency

PNO: Fast —+— PNO: Fast —+—
IFGain:Low IFGain:Low

Ak 95 99 - Auto Tune
Ref Offset 8 dB b Ref Offsetd dB

Ref 30.00 dBm 29.2 Ref 30.00 dBm

.

Center Freq
13.015000000 GHz

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

StopFreq|
26000000000 GHz

Start 30 MHz 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 i STATUS:

30MHz~26.5GHz 30MHz~26.5GHz
QPSK 1RB#0
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LTE FDD Band 7-5MHz Channel Bandwidth

High Channel

Agilent Spectrum Knalyzer - Swept Sk
d Rl

L s i i
Center Freq 79.500 kHz Avg Type: RMS
o Trig: Free Run Avg|Hold: 121100

Toga ~o—
alneLow HAtten: 10 dB

Ref Offset8 dB
Ref 8.00 dBm

CenterFreq
79.500 kHz|

StartFreq
8.000 kHz|

Stop Freq|
150.000 kHz

CFStep
14.100 kHz|

Auto Man
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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 Sk
(0221013164 Feb 23, 2017
3

-Center Freq 79.500 kHz
Trig: Free Run

Auto Man

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

STATUS.

B 1
HAtten: 10 dB
4 Auto Tune
. Mkr1 18.024 kHz
Rel .00 dBm -67.071 dBm

I—

StopFreq|
150,000 kHz|

Frequency

Center Freq
79.500 kHz

StartFreq
9.000 kHz|

CF Step
14.100 kHz

9KHz~150KHz

Jvg Type: RMS : Frequency
Trig: Frae Run AvglHold: 131100

[ == :
#Aten: 16 dB
Ref Offset & dB r1 160 kHz Auto Tune
Ref 8.00 dBm 727 dBm

CenterFreq
16.076000 MHz,

i—

StartFreq
150,000 kHz

| Stop Freq|
30.000000 MHz

CFStep
2.985000 MHz|

Auto Man

’1

L-«h‘*;.a,dmllwJ{MM.W.AWh:n'h,u‘fm.-&'-m'v.am‘.rmmmwf.r:n.w A St
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
@ 0 2

Center Freq 15.075000 MHz Avg Type: RMS
g —— 1rig:Free Run Avg|Hold: 13100

(02: 10:436M Feb 23, 2017
TRACE

F #amen: 16 dB
Mkrd 150 kH7 Auto Tune
Ref Offsetd dB kr1 150 kHz
Ref 8.00 dBm 18 dBm

I—

/ StopFreq|
30.000000 MHz

Auto Man

It i R b b s g L Al i
Start 150 kHz Stop 30,00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

Frequency

Center Freq
16.075000 MHz|

StartFreq
150,000 kHz,

CF Step
2.885000 MHz|

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
gkl

Center Freq 13.015000000 GHz Avg Type: RMS
AvglHold: 7H00

Frequency
PNO: Fast —+—
IFGain:Low

Ref Offset 8 dB

Ref 30.00 dBm

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

T

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
W L [ 2
Center Freq 13.015000000 GHz

PHO: Fast ——
IF Galn:Low

Avg Type: RMS
AvglHold: 8100

Ref Offset8 dB
Ref 30.00 dBm

s, it
A s

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

STATUS:

.

Frequency

Auto Tune|

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq|
26000000000 GHz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 7-10MHz Channel Bandwidth

Low Channel

Agilent Spectrum Knalyzer - Swept Sk
d Rl

L s
Center Freq 79.500 kHz

Ref Offset8 dB
Ref 8.00 dBm

Wr.Jnl '-\,I.‘jg i,

Start 9.00 kHz
#Res BW 1.0 kHz

~w"’v~'.“,|w‘»\r,’w*'-;,Jp\"r

Avg Type: RMS
Yote o Trig:Free Run AvglHold: 121100
ainLow  #Atten: 10 dB

Mkr1 18.165 kHz
-67.507 dBm

CenterFreq
79.500 kHz|

StartFreq
8.000 kHz|

Stop Freq|
150.000 kHz

.

CFStep
14.100 kHz|

Auto Man

iy ‘W FmA

4 i
S

Stop 150.00 kHz
#VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept Sk

-Center Freq 79.500 kHz
! Trig:Free Run

#Atten: 10 dB

] Mkr1 16.332 kHz
Ref Offset 3 dB N .
Ref 8.00 dBm -64.735 dBm

Pt

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

STATUS.

Center Freq
79.500 kHz

StartFreq
9.000 kHz|

StopFreq|
150,000 kHz|

CF Step
14.100 kHz|
Man

Ref Offset 8 dB
Ref 8.00 dBm

9KHz~150KHz

Jvg Type: RMS § Frequency
Trig: Frae Run AvglHold: 131100

__ :
#Arten: 16 dB
Mkr1 4.060 MHz Auto Tune
-51.212 dBm

CenterFreq
16.076000 MHz,

i—

StartFreq
150,000 kHz

| Stop Freq|
30.000000 MHz

CFStep
2.985000 MHz|

Auto Man

bl ‘I‘JAMLJLMWM;AWLAMMMM‘- Aot by i ons i

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 SA

D - T — o

Center Freq 15.075000 MHz Avg Type: RMS
o Trig: Free Run Avg|Hold: 13400

HArten: 16 dB

(02 13:34PM Feb 23, 2017
TRACE

r1 150 kHz
Ref Offsetd dB aar
Ref 8.00 dBm 992 dBm

/ StopFreq|
30.000000 MHz

g Ao, A s g Ao i B A g
Start 150 kHz Stop 30,00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

Frequency

E

Center Freq
16.075000 MHz|

I—

StartFreq
150,000 kHz,

CF Step
2.885000 MHz|

Auto Man

Agilent Spectrum Analyzer - Swept SA
gkl

Center Freq 13.015000000 GHz Avg Type: RMS

Ref Offset8 dB
Ref 30.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

150KHz~30MHz

Frequency
PNO: Fast —+— Avg|Hold: 81100
IFGain:Low

25.247 GHz
-29.502 dBm

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

Stop 26,00 GHz
#VBW 3.0 MHz* Sweep 64.9 ms (1001 pts)

STATUS

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
@ [

Center Freq 13.015000000 GHz

PHO: Fast ——
IF Galn:Low

Avg Type: RMS
AvglHold: 8100

Ref Offset8 dB
Ref 30.00 dBm

P

o ™

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

STATUS:

.

Frequency

Auto Tune|

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq|

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 7-10MHz Channel Bandwidth
Middle Channel

QPSK

Agilent Spectrum Knalyzer - Swept Sk Agilent Spectrum Analyzer - Swept Sk

16QAM

R 2 E | [2:14026M Feb 23, 2017 = ] E 1 14:43P0 Feb 23, 2017 .
Center Freq 79.500 kHz Avg Type: RMS ™ g Center Freq 79.500 kHz Avg Typ : requency
PN Closa e Trig: Free Run AvglHold: 12/100 e Trig: Free Run AvglHel 1
sin-Low  #Atten: 10 dB #Atten: 10 4B i
K 21 k \V 3 z Auto Tune
Ref Offset@ dB el e Ref Offset8 0B Mkr1 18.306 kHz
Ref 8.00 dBm - Ref 8.00 dBm -67.442 dBm
CenterFreq Center Freq
79500 kHz 79,600 kHz,
StartFreq StartFreq
9.000 kHz 9.000 kHz
StopFreq StopFreq
150,000 kHz 150,000 kHz,
CF Step CF Step
14100 kHz 14100 kHz
Auto Man Man
iy i i
"'WI W W

Start 9.00 kHz 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 us STATUS.

9KHz~150KHz 9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
- - e - Y S —
Avg Type: RMS sy Center Freq 15.075000 MHz Avg Typs: RMS
Trig: Free Run Avg|Held: 137100 " Trig: Free Run Avg|Hold: 13100

[ -~ g = .
#Aten: 16 dB #Aten: 16 dB
. ) kHz Auto Tune| Mkr1 150 kHz Auto Tune
Ref Offsets dB LWTJZ\LEL‘BHL Ref Offset8 dB ”_I;Eiﬁ"_thH*
Ref .00 dBm 3.702 dBm Ref .00 dBm 0 m

CenterFreq Center Freq
16.076000 MHz, 16.075000 MHz|

i— I—

Frequency

StartFreq StartFreq
150,000 kHz 150,000 kHz,

! Stop Freq | ! Stop Freq
30.000000 MHz| 30000000 MHz|

CFStep CF Step
2.985000 MHz| 2.885000 MHz|

Auto Man Auto Man

’I

:mhw\lwu.\.m.w,ﬂw\wlmmhwwnw1.».-'kﬂ..f«,'»L.*»..<r.-m:uwwﬂ».vw.-.m{rm-lw MM&W'wmln,mw.,u-w.w.t;wm-i».,wu,-.nwr~_wwmw.w-w\m« Y ST e
Start 150 kHz Stop 30,00 MHz 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)

STATUS i STATUS

150KHz~30MHz 150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

TR 2 7 1 : TED | 2 AT
Center Freq 13.015000000 GHz Avg Type: RMS (e Center Freq 13.015000000 GHz e e ; Frequency
walHeld:

T AvglHold: 8100 PaGerast - Tri
IFGain:Low dB8 IFGain:Low 0 dB
9 95 94T ) A8 Auto Tune|
Ref Offset 8 dB i ‘ Ref Offsetd dB ' g -
Ref 30.00 dBm =E%. & Ref 30.00 dBm i

Center Freq
13.015000000 GHz

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

StartFreq
30.000000 MHz

StopFreq|
26000000000 GHz

Stop Freq|
26000000000 GHz,

e e il RSN
s e e T

Start 30 MHz 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 i STATUS:

30MHz~26.5GHz 30MHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 7-10MHz Channel Bandwidth

High Channel

Agilent Spectrum Analyzer - Swept SA

i AL ;

Center Freq 79.500 kHz S
AvglHold: 12100

" MO 7/ig: Free Run »
#Atten: 10 dB
Rt Offestl o8 Mkr1 86.550 kHz Auto Tune
Ref 8.00 dBm -67.822 dBm

CenterFreq
79.500 kHz|

I—

StartFreq
8.000 kHz|

StopFreq|
150.000 kHz

CFStep
14.100 kHz|

Auto Man

Frequency

o,

i
} hlh"“i‘d\"‘.‘ !

1
LFl { T e
ﬂ. i W 'II‘ I\L i n‘u"1‘r‘

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

STATUS.

Ref Offset3 dB
Ref 8.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

02:16:050M Feb 23, 2017
Avg Ty
! Trig: Free Run AvglHo!
#Attan: 10 dB

|

Auto Man

5 :
b 'wlﬂ_aﬂh.l"u

Stop 150.00 kHz
#VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS.

Frequency

Center Freq
79.500 kHz

StartFreq
9.000 kHz|

StopFreq|
150,000 kHz|

CF Step
14.100 kHz

9KHz~150KHz

1531 21537 e 23, 017
Avg Typs: RMS < Frequency

=NO: Wide = Trig: Free Run AvglHold: 131100 /
IFGain:Low #hArten: 16 dB
Mkr1 150 kHz Auto Tune
Ref Offsetd dB LITW 50 kHz
Ref 8.00 dBm 391 dBm

CenterFreq
16.076000 MHz,

I—

StartFreq
160,000 kHz

/ StopFreq|
30.000000 MHz|

CFStep
2.985000 MHz

Auto Man

’I

'**JMW'“-“»'M‘Mmww"“w'ww«'wﬂm"w«n"ﬂw"«Wln‘wvf-mww- wdghrubnflngfil
Start 150 kHz Stop 30,00 MHz
#Res BW 10 kHz #/BW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

P
IFGal

Ref Offset8 dB
Ref 8.00 dBm

’1

i0: Wide —»— 11g: Free Run Aug|Hold: 13100

9KHz~150KHz

13 (02 16:336M Feb 23, 2017
Avg Type: RMS

in:Low #Amen: 22 dB

|

“vﬁ»ﬁwﬁl«‘»\.,.Jlﬁ—w)mlhﬂﬂw,ﬂmﬂ'rm.h- mPW.d-MM—(’Gﬂ\‘,@M}{MJ'M’-Fﬂ'«"#f‘rw.';

Start 150 kHz
#Res BW 10 kHz

Stop 30,00 MHz
#VBW 30 kHz* Sweep 368 ms (1001 pts)

n

Auto Man

Frequency

Center Freq
16.075000 MHz|

StartFreq
150,000 kHz,

StopFreq|
30.000000 MHz

CF Step
2.885000 MHz|

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
W L [ 2
Center Freq 13.015000000 GHz

PHO: Fast ——
IFGalmLow

Frequency

Ref Offset8 dB
Ref 30.00 dBm

CenterFreq
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:

Agilent Spectrum Analyzer - Swept SA
g FL [

150KHz~30MHz

Center Freq 13.015000000 GHz Avg Ty,

PHO: Fast ——
IFGalmLow

Ref Offset8.7 dB
Ref 30.00 dBm

ety A

s,

Start 30 MHz
#Res BW 1.0 MHz

Trig: Free Run Avg|Ho!
#Aman: 40 dB

Ao

Stop 26,00 GHz
#VBW 3.0 MHz* Sweep 64.9 ms (1001 pts)

STATUS:

Frequency

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq|
26000000000 GHz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 7-15MHz Channel Bandwidth

Low Channel

Agilent Spectrum Knalyzer - Swept Sk
d Rl

L s
Center Freq 79.500 kHz

Yote o Trig:Free Run
ainLow  #Atten: 10 dB
Ref Offset 8 dB
Ref 8.00 dBm

r it

TP -
n! ¥ Mﬂ"" i NM"'LLW“'.’ o
|

Start 9.00 kHz

#Res BW 1.0 kHz #VBW 3.0 kHz*

Avg Type: RMS
AvglHold: 121100

Mkr

=
17.742 kHz Auto Tune
-66.671 dBm

1

i—

Stop Freq|
150.000 kHz

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept Sk

Frequency -Center Freq 79.500 kHz Trig:Fre Run
=

- HAtten: 10 dB
Mkr1 81.756 kHz

Ref Offsetd dB o -
ef 800 -66.550 dBm

Ref 8.00 dBm
CenterFreq
79.500 kHz|

StartFreq
8.000 kHz|

CF Step
14.100 kHz
Man

o4

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS.

Start 9.00 kHz

#Res BW 1.0 kHz #VBW 3.0 kHz*

I—

StopFreq|
150,000 kHz|

Center Freq
79.500 kHz

StartFreq
9.000 kHz|

CF Step

e Trig:Free Run
#Arten: 22 dB

Ref Offset 8 dB
Ref 8.00 dBm

}1

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz*

9KHz~150KHz

Avg Type: RMS
AvglHold: 13100

r1 150 kHz Auto Tune,
4 dBm

Auto

(wtvww»wmwwwm:w.wAwMw-«-\»;qumnmuuwxmv‘wwww-b.r

Stop 30,00 MHz

Sweep 368 ms (1001 pts)

STATUS

i—

| Stop Freq|
30.000000 MHz

9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
@ 0 2

Center Freq 15.075000 MHz

Avg Type: RMS
AvglHold: 131100

Frequency

o+ Trig: Free Run
#hrten: 16 dB

Ref Offset8 dB
Ref 8.00 dBm

CenterFreq
16.076000 MHz,

StartFreq
150,000 kHz

CF Step
2985000 MHz
Man

iy h-ur-fw\l‘w.l..‘-lumﬂ.r.w«‘«AMMW»“wm'.n.u!wmw\«‘\ww-ww.*‘A.%M‘n‘wm
Start 150 kHz Stop 30,00 MHz
#Res B 10 kHz Sweep 368 ms (1001 pts)

STATUS

#VBW 30 kHz*

|

n

Center Freq
16.075000 MHz|

StartFreq
150,000 kHz,

StopFreq|
30.000000 MHz

CF Step
2385000 MHz
Man

Auto

Agilent Spectrum Analyzer - Swept 5
R 2
Center Freq 13.015000000 GHz

PHO: Fast ——
IFGain:Low
Ref Offset 8 dB
Ref 30.00 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

150KHz~30MHz

Avg Type: RMS
AvglHold: 8100

Stop 26,00 GHz
Sweep 64.9 ms (1001 pts)

STATUS

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
@ [

Center Freq 13.015000000 GHz

PHO: Fast ——
IF Galn:Low

Frequency Avg Type: RMS

AvglHold: 8100

Ref Offset8 dB
Ref 30.00 dBm

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|

26000000000 GHz|

\ag e I

Stop 26,00 GHz
Sweep 64.9 ms (1001 pts)

Start 30 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

STATUS:

.

Frequency

Auto Tune|

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq|
26000000000 GHz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 7-15MHz Channel Bandwidth

Middle Channel

flent Spectrum Analyzer - Swept SA
RL

Agil
oo b
Center Freq 79.500 kHz

Avg Type: RMS
Yote o Trig:Free Run AvglHold: 121100
ainLow  #Atten: 10 dB
Ref Offset 8 dB
Ref 8.00 dBm

CenterFreq
79.500 kHz|

StartFreq
8.000 kHz|

CF Step
14.100 kHz
Man

.1

.(TI;*I".""*‘\’J“‘Mr s

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS

#VBW 3.0 kHz*

Stop Freq|
150.000 kHz

Agilent Spectrum Analyzer - Swept SA
U 02:18: 1650
Center Freq 79.500 kHz £
! Trig:Free Run
#Atten: 10 dB

Ref Offset3 dB
Ref 8.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.
Sweep 174 ms (1001 pts)

#VBW 3.0 kHz*

STATUS.

:
Mkr1 18.024 kHz
-66.311

e 23, 2017
Frequency

&

Center Freq
79.500 kHz

I—

StartFreq
9.000 kHz|

StopFreq|
150,000 kHz|

CF Step
14.100 kHz|
Man

dBm

.00 kHz

9KHz~150KHz

Avg Type: RMS Frequency

Trig: Free Run AvglHold: 13100

==
#hArten: 16 dB

Ref Offset 8 dB
Ref 8.00 dBm

CenterFreq
16.076000 MHz,

StartFreq
150,000 kHz

Stop Freq|
30.000000 MHz

CFStep
2.985000 MHz|

Auto Man

R v e L i
Start 150 kHz Stop 30,00 MHz
#Res BW 10 kHz Sweep 368 ms (1001 pts)

STATUS

#VBW 30 kHz*

9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
RL 2
nter Freq 15.075

)

(02:19:2890 F
000 MHz i

Avg Type: RMS
AvglHold: 131100

Cel
g+ Trig: Free Run
#hnten: 16 4B

Ref Offset8 dB
Ref 8.00 dBm

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1

STATUS

r1 160 kHz
698 dBm

‘b 23, 2017
Frequency

E

Center Freq
16.075000 MHz|

I—

StartFreq
150,000 kHz,

/ StopFreq|
30.000000 MHz

CF Step
2.885000 MHz|

Auto Man

R Hrsingl e bt s A i g e AR b
Stop 30.

00 MHz
001 pts)

150KHz~30MHz

Agilent Spectrum Analyzer - Swept 5
R 2
Center Freq 13.015000000 GHz

PNO: Fast ——
IFGaln:Low

Avg Type: RMS Frequency

AvglHold: 8100

Ref Offset8 dB
Ref 30.00 dBm

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

e

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 SA
RL 2
nter Freq 13.015000000 GHz

PHO: Fast ——
IF Galn:Low

Avg Type: RMS
AvglHold: 8100

-CE

Ref Offset8 dB
Ref 30.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

Stop 26
Sweep 64.9 ms (1

STATUS:

#VBW 3.0 MHz*

Frequency

Auto Tune|

.

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq|

00 GHz
001 pts)

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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1-WFO06

LTE FDD Band 7-15MHz Channel Bandwidth

High Channel

QPSK

Agilent Spectrum Analyzer - Swept S&
TG 2 2 L i
Center Freq 79.500 kHz Avg Type: RMS
PHO: Closs e Trig: Free Run Avg|Hold: 121100

ainLow  #Atten: 10 dB

2-20)05 74 b

Ref Offset8 dB

Mkr1 ?E._Q 6
Ref 8.00 dBm -67.5

936 z
84 dBm

"

MR, Al A e
“"«l'\'\“lﬂli A Ft e 7

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

STATUS

Frequency

CenterFreq
79.500 kHz|

StartFreq
8.000 kHz|

Stop Freq|
150.000 kHz

Agilent Spectrum Analyzer - Swept Sk
0220036704 Feb 23, 2017
TRACE

-Center Freq 79.500 kHz

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

STATUS.

R
#Atten: 10 dB —
Q3 Auto Tune
. Mkr1 17.883 kHz
Ref Offset3 dB ~ =
Ref 8.00 dBm -64.725 dBm

I—

StopFreq|
150,000 kHz|

Frequency

Center Freq
79.500 kHz

StartFreq
9.000 kHz|

CF Step
14.100 kHz|
Man

9KHz~150KHz

Avg Type: RMS
e Trig:Free Run AvglHold: 13100
#hrten: 16 dB

Ref Offset 8 dB
Ref 8.00 dBm

’1

r*L;.-,m{nm.mw ittt Wt ol Rl S
Start 150 kHz Stop 30,00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

CenterFreq
16.076000 MHz,

StartFreq
150,000 kHz

Stop Freq|
30.000000 MHz

CFStep
2.985000 MHz|

Auto Man

9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA

D - T — o

Center Freq 15.075000 MHz Avg Type: RMS
o Trig: Free Run Avg|Hold: 13400

HArten: 16 dB

(02:20:57 £ Feb 23, 2017
TRACE

r1 160 kHz
Ref Offsetd dB
Ref 8.00 dBm 53 dBm

’I

\4«» L L L L
Start 150 kHz Stop 30,00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS

/ StopFreq|
30.000000 MHz

Frequency

L-:::

Center Freq
16.075000 MHz|

I—

StartFreq
150,000 kHz,

CF Step
2.885000 MHz|

Auto Man

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA

Rl i HIGE I 1

Center Freq 13.015000000 GHz Avg Type: RMS
PNO: Fast AvglHold: 8100
IFGalriLow

Ref Offset 8 dB

Ref 30.00 dBm

A
AT

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

STATUS

Frequency

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|

150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA
@ [

Center Freq 13.015000000 GHz

PHO: Fast ——
IF Galn:Low

Avg Type: RMS
AvglHold: Ti100

Ref Offset8 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

Auto Tune|

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StopFreq|
26000000000 GHz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 4-20MHz Channel Bandwidth
Low Channel

QPSK

Agilent Spectrum Knalyzer - Swept Sk Agilent Spectrum Analyzer - Swept Sk

0 R o L 1 02:21:26 7 b 2 m T L ] 02:22:07PM Feb 23, 2017 =
Center Freq 79.500 kHz Avg Type: RMS TRAGE requency Center Freq 79.500 kHz T e. requency
PNO; Closa %~ 119: Free Run Avg|Held: 12/100 TYP o Trig: Free Run 1
ainLow  #Atten: 10 dB O #htten: 10 dB o

z \ a7 Lz Auto Tune|

Ref Offset 6 dB Mkr1 105.5 - Ref Offset 3 dB M “L!_? 883 kHz

Ref 8.00 dBm -65.761 dBm Ref 8.00 dBm -65.766 dBm
CenterFreq| Center Freq|
79500 kHz 79500 kHz
StartFreq StartFreq
8.000 kHz| 9.000 kHz|
Stop Freq StopFreq
150.000 kHz 150,000 kHz|
CFStep CF Step
14.100 kHz| 14.100 kHz
Auto Man 1 Auto Man

A L S P A iy | J"l‘l v
_f . b, e : i i A
L AT A R P v T I et WL P
ol pry VO ' | i i LR

Start 9.00 kHz 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 us STATUS.

9KHz~150KHz 9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA
1 i L | o, 1531

Avg Type: RMS . sy Center Freq 15.075000 MHz Avg Typs: RMS
Trig: Free Run Avg|Held: 137100 " Trig: Free Run Avg|Hold: 13100

PH - P - ;
2hrten: 16 B 2hrten: 16 B
y . Auto Tune Micrd - H Auto Tune
Ref Offset & dB r1 150 kHz Ref Offsetd dB kr1 150 kHz
Ref 8.00 dBm 9 dBm Ref 8.00 dBm dBm

CenterFreq Center Freq
16.076000 MHz, 16.075000 MHz|

i— I—

StartFreq StartFreq
150,000 kHz 150,000 kHz,

! Stop Freq | ! Stop Freq
30.000000 MHz| 30000000 MHz|

CFStep CF Step
2.985000 MHz| 2.885000 MHz|

Auto Man Auto Man

(02:22: 196M Feb 23, 2017
TRACE

Frequency

Lt e e A bt ety el s et A e Wbt gl A
Start 150 kHz Stop 30,00 MHz 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)

STATUS i STATUS

150KHz~30MHz 150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

TR m V5 1 1 2 i L | 2

Center Freq 13.015000000 GHz Avg Type: RMS sy Center Freq 13.015000000 GHz
Avg|Hold: 81100

Avg Typs: RMS Frequency
AvglHold: 81100

PNO: Fast —+— PNO: Fast —+—
IFGain:Low IFGain:Low

25 2947 G Auto Tune|
Ref Offset 8 dB 25.247 GHz Ref Offsetd dB

Ref 30.00 dBm -29.267 dBm Ref 30.00 dBm

.

Center Freq
13.015000000 GHz

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

StartFreq
30.000000 MHz

StopFreq|
26000000000 GHz

Stop Freq|
26000000000 GHz,

> e W

R

Start 30 MHz 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 i STATUS:

30MHz~26.5GHz 30MHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 4-20MHz Channel Bandwidth
Middle Channel

QPSK

Agilent Spectrum Knalyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
R a4 E | 223,46 74 b 2 F 0
Center Freq 79.500 kHz Avg Type: RMS a requency Center Freq 79.500 kHz
PNO: Closo »+ Trig: Free Run Avg|Held: 121100 o Trig: Free Run
aln:L ow #Atten: 10 dB #Atten: 10 dB
Mkr1 17.8 z . Mkr1 90.921 kHz
Ref Offset8 dB - - Ref Offset3 dB ey
Ref £.00 dBm -66.308 dBm Ref £.00 dBm -68.001 dBm

1
6.

Center Freq
79.500 kHz

I—

CenterFreq
79.500 kHz|

StartFreq StartFreq
8.000 kHz| 9.000 kHz|
Stop Freq| StopFreq|
150.000 kHz 150,000 kHz|
CF Step CF Step
14.100 kHz| 14.100 kHz

Auto Man

}
i , A of | 2 st i

i
I

Start 9.00 kHz 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.

9KHz~150KHz 9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA

1 D ' Y ITLETO G240t 22,2017
Avg Typa: RS ™ sy Center Freq 15.075000 MHz Avg Type: RMS Toace Gy
- o Trig: Free Run Avg|Hold: 13100 : - o Trig: Free Run Avg|Hold: 13400 L
#Arten: 16 dB #Arten: 16 dB
Ref Offset & dB 1 150 kHz LT Ref Offsetd dB Mkr1 150 kHz
Ref 8.00 dBm 3.970 dBm Ref 8.00 dBm -74.356 dBm

Center Freq
16.075000 MHz|

CenterFreq
16.076000 MHz,

i—

|

StartFreq StartFreq|

150.000 kHz| 160.000 kHz

| Stop Freq | StopFreq
30.000000 MHz| 30.000000 MHz|

CF Step CF Step

2.985000 MHz 2885000 MHz

Auto Man Auto Man

P oy r«qWMJM{.TII-MA‘W1-%MJ{»I‘v-«,l‘frwk{#‘r.dh.‘.wpww.*r',wm\'ﬁ‘pwul“,w VA L LAl e o b ol i
Start 150 kHz Stop 30,00 MHz 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)

STATUS i STATUS

150KHz~30MHz 150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

s = . - . e - = —
Center Freq 13.015000000 GHz Avg Type: RMS sy Center Freq 13.015000000 GHz :vs‘ e i
wglHold:

T AvglHold: 8100 PaGerast - Tri
IFGain:Low dB IFGaln:Low 0 dB
Yy ) 7 Auto Tune|
Ref Offset 8 dB o ‘ Ref Offsetd dB ' 7 -
Ref 30.00 dBm o Ref 30.00 dBm i

Center Freq
13.015000000 GHz

Frequency

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

StartFreq
30.000000 MHz

StopFreq|
26000000000 GHz

Stop Freq|

Start 30 MHz 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

30MHz~26.5GHz 30MHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 4-20MHz Channel Bandwidth

High Channel

QPSK

Agilent Spectrum Knalyzer - Swept Sk Agilent Spectrum Analyzer - Swept Sk
d Rl L 225,245 b 23, 2017

Center Freq 79.500 kHz Avg Type: RMS I by Center Freq 79.500 Avg Typ
B ;. Free Run vlHold: B ;. Free Run valHold:
PNO: Closs Trig: Free R Avg|Hold: 12/100 PHO: Closa Trig: Free Ri Avg|Hold: 12100

IFGain:L ow HAtten: 10 dB IFGain:Low HAtten: 10 dB

16QAM

Ref Offset8 dB : iy Ref Offset3 dB
Ref 8.00 dBm - Ref 8.00 dBm

CenterFreq
79.500 kHz|

Center Freq
79.500 kHz

StartFreq StartFreq

8.000 kHz| 9.000 kHz|
Stop Freq| StopFreq|
150.000 kHz 150,000 kHz|

CF Step CF Step
14.100 kHz 14.100 kHz|
Man Auto Man

A M " I "

| TN } 1 . g o

h"u’l\lml'f F-ﬂl,-.[‘{". ' il Y
I

b
HMJ}

Start 9.00 kHz 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 us STATUS.

9KHz~150KHz 9KHz~150KHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
2 1

kL RL 0 2

Center Freq 15.075000 MHz Avg Type: RMS (e Center Freq 15.075000 MHz Avg Type: RMS Trac Frequency
o Trig: Free Run Avg|Held: 13/100 Avg|Held: 131100

PHO: o :
#hrten: 16 dB B
4 Y kHz Auto Tune, Mk - Auto Tune
Ref Offsets dB 1150 kHz Ref Offset8 dB Mkr1 150 kHz
Ref 8.00 dBm 441 dBm Ref 8.00 dBm .952 dBm

CenterFreq Center Freq
16.076000 MHz, 16.075000 MHz|

i— I—

StartFreq StartFreq
150,000 kHz 150,000 kHz,

! Stop Freq | ! Stop Freq
30.000000 MHz| 30000000 MHz|

CF Step CF Step
2.985000 MHz 2885000 MHz
Auto Man Auto Man

o g B T W i teor i e e A A g oo b ]
Start 150 kHz Stop 30,00 MHz 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)

STATUS i STATUS

150KHz~30MHz 150KHz~30MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
gkl RL [ (02:25: 19PM Feb 23, 2017

Center Freq 13.015000000 GHz Avg Type: RMS TN sy Center Freq 13.015000000 GHz Avg Type: RMS T Frequency
e Trig: Free Run Avg|Hold: 8100 Avg|Held: 8/100
#Arten: 40 dB

PNO: Fast PNO: Fast —+—
IFGain:Low IFGain:Low

Ak 9 - Auto Tune|
Ref Offset 8 dB Ref Offsetd dB

Ref 30.00 dBm &9, 1 Ref 30.00 dBm

.

CenterFreq
13.015000000 GHz

Center Freq
13.015000000 GHz

StartFreq
30.000000 MHz

StartFreq
30.000000 MHz

Stop Freq|
26000000000 GHz,

StopFreq|
26000000000 GHz

CFStep
2587000000 GHz |

Auto Man

— o mg b T P
R Y e g WA st

-

Start 30 MHz 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 i STATUS:

30MHz~26.5GHz 30MHz~26.5GHz

1RB#0 1RB#0
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Radiated Measurement:

Remark:
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Report No.: CTL1612072101-WFO06

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 7; recorded worst case for each Channel Bandwidth of LTE FDD Band 7 @ QPSK.

2. EIRP=Pwmea(dBm)-P¢(dB) +Ga(dBi)
3. We were not recorded other points as values lower than limits.
4. Margin = Limit - EIRP

LTE FDD Band 7 Channel Bandwidth 5MHz QPSK Low Channel

. Ga Peak - .
Frequency | PMea Pcl Distance Limit Margin —
Antenna EIRP Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
5005 -41.42 5.11 3 13.38 -33.15 -25 8.15 H
7507.5 -44.48 6.02 3 13.98 -36.52 -25 11.52 H
5005 -40.77 5.11 3 13.38 -32.50 -25 7.50 V
7507.5 -43.40 6.02 3 13.98 -35.44 -25 10.44 V
LTE FDD Band 7_Channel Bandwidth 5MHz_QPSK Middle Channel
Frequency | PMea Pcl Distance AnSa?]na EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -40.85 5.21 3 13.54 -32.52 -25 7.52 H
7605 -43.40 6.14 3 14.13 -35.41 -25 10.41 H
5070 -39.88 5.21 3 13.54 -31.55 -25 6.55 V
7605 -42.59 6.14 3 14.13 -34.60 -25 9.60 V
LTE FDD Band 7_Channel Bandwidth 5SMHz_QPSK High Channel
Frequency | PMea Pcl Distance Ang?ma EIRP Limit Margin Polarization
(MH2) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5135 -41.53 5.30 3 13.69 -33.14 -25 8.14 H
7702.5 -44.50 6.25 3 14.25 -36.50 -25 11.50 H
5135 -41.26 5.30 3 13.69 -32.87 -25 7.87 V
7702.5 -43.49 6.25 3 14.25 -35.49 -25 10.49 V
LTE FDD Band 7_Channel Bandwidth 10MHz_QPSK Low Channel
. Ga Peak 7. .
Frequency | PMea Pcl Distance Limit Margin L
Antenna EIRP Polarization
(MH2) (dBm) (dB) (m) Gain(dB) |  (dBm) (dBm) (dB)
5010 -40.93 5.11 3 13.38 -32.66 -25 7.66 H
7515 -43.83 6.02 3 13.98 -35.87 -25 10.87 H
5010 -39.97 5.11 3 13.38 -31.70 -25 6.70 V
7515 -42.46 6.02 3 13.98 -34.50 -25 9.50 V
LTE FDD Band 7_Channel Bandwidth 10MHz_QPSK Middle Channel
Frequency | PMea Pcl Distance Angina EIRP Limit Margin Polarization
(MH2) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -41.02 5.21 3 13.54 -32.69 -25 7.69 H
7605 -43.56 6.14 3 14.13 -35.57 -25 10.57 H
5070 -39.47 5.21 3 13.54 -31.14 -25 6.14 V
7605 -43.10 6.14 3 14.13 -35.11 -25 10.11 V
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LTE FDD Band 7_Channel Bandwidth 10MHz_QPSK High Channel
Frequency | PMea Pcl Distance Angﬁna EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5130 -40.91 5.30 3 13.69 -32.52 -25 7.52 H
7695 -45.22 6.25 3 14.25 -37.22 -25 12.22 H
5130 -39.95 5.30 3 13.69 -31.56 -25 6.56 V
7695 -44.41 6.25 3 14.25 -36.41 -25 11.41 V
LTE FDD Band 7_Channel Bandwidth 15MHz QPSK Low Channel
: Ga Peak - .
Frequency | PMea Pcl Distance Limit Margin L
Antenna EIRP Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
5015 -41.78 5.11 3 13.38 -33.51 -25 8.51 H
7522.5 -46.07 6.02 3 13.98 -38.11 -25 13.11 H
5015 -40.50 5.11 3 13.38 -32.23 -25 7.23 V
7522.5 -44.83 6.02 3 13.98 -36.87 -25 11.87 V
LTE FDD Band 7_Channel Bandwidth 15MHz_ QPSK Middle Channel
Frequency | PMea Pcl Distance Ang{;na EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -40.88 5.21 3 13.54 -32.55 -25 7.55 H
7605 -45.24 6.14 3 14.13 -37.25 -25 12.25 H
5070 -39.77 5.21 3 13.54 -31.44 -25 6.44 V
7605 -44.19 6.14 3 14.13 -36.20 -25 11.20 V
LTE FDD Band 7_Channel Bandwidth 15MHz_QPSK _High Channel
Frequency | PMea Pcl Distance Anizﬁna EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5125 -39.84 5.30 3 13.69 -31.45 -25 6.45 H
7687.5 -45.26 6.25 3 14.25 -37.26 -25 12.26 H
5125 -40.13 5.30 3 13.69 -31.74 -25 6.74 V
7687.5 -44.52 6.25 3 14.25 -36.52 -25 11.52 V
LTE FDD Band 7_Channel Bandwidth 20MHz_QPSK _Low Channel
: Ga Peak - .
Frequency | PMea Pcl Distance Limit Margin L
Antenna EIRP Polarization
(MH2) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
5020 -41.38 5.11 3 13.38 -33.11 -25 8.11 H
7530 -44.11 6.02 3 13.98 -36.15 -25 11.15 H
5020 -40.79 5.11 3 13.38 -32.52 -25 7.52 V
7530 -43.37 6.02 3 13.98 -35.41 -25 10.41 V
LTE FDD Band 7 Channel Bandwidth 20MHz_ QPSK Middle Channel
Frequency | PMea Pcl Distance Ant?a?ma EIRP Limit Margin Polarization
(MH2) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -41.56 5.21 3 13.54 -33.23 -25 8.23 H
7605 -43.40 6.14 3 14.13 -35.41 -25 10.41 H
5070 -39.79 5.21 3 13.54 -31.46 -25 6.46 V
7605 -43.13 6.14 3 14.13 -35.14 -25 10.14 V
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LTE FDD 7_Channel Bandwidth 20MHz_QPSK High Channel

Frequency | PMea Pcl Distance Angﬁna EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5120 -42.64 5.30 3 13.69 -34.25 -25 9.25 H
7680 -45.22 6.25 3 14.25 -37.22 -25 12.22 H
5120 -41.26 5.30 3 13.69 -32.87 -25 7.87 V
7680 -44.17 6.25 3 14.25 -36.17 -25 11.17 V




V1.0 Page 46 of 49 Report No.: CTL1612072101-WFO06

3.6. Frequency Stability under Temperature & Voltage Variations
LIMIT

According to §27.54, §2.1055 requirement, the frequency stability shall be sufficient to ensure that the
fundamental emissions stay within the authorized bands of operation and should not exceed 2.5ppm.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply
TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Frequency Stability under Temperature Variations:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make

measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMW500

DIGITAL RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on
middle channel for LTE band 7, measure the carrier frequency. These measurements should be
made within 2 minutes of Powering up the EUT, to prevent significant self-warming.

4. Repeat the above measurements at 10°C increments from -30C to +50°C. Allow at least 1.5
hours at each temperature, unpowered, before making measurements.

5. Re-measure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments re-measuring carrier frequency
at each voltage. Pause at nominal voltage for 1.5 hours unpowered, to allow any self-heating to
stabilize, before continuing.

6. Subject the EUT to overnight soak at +50°C.

7. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on
the centre channel, measure the carrier frequency. These measurements should be made within 2
minutes of Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 ‘C increments from +50°C to -30°C. Allow at least 1.5
hours at each temperature, unpowered, before making measurements

9. Atall temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the

EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the
maximum frequency change.
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TEST RESULTS

Remark:

1. We tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD
Band 7; recorded worst case.
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LTE Band 7, 5MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Report No.: CTL1612072101-WFO06

Voltage Frequency error (Hz) Frequency error (ppm) Limit
(V) QPSK 16QAM QPSK 16QAM (ppm)
3.23 8.54 9.11 0.00337 0.00359 2.50
3.80 -7.98 8.50 -0.00315 0.00335 2.50
4.37 4.78 -3.69 0.00189 -0.00146 2.50
Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm) Limit
(C) QPSK 16QAM QPSK 16QAM (ppm)
-30° 4.44 -3.66 0.00175 -0.00144 2.50
-20° -9.51 -8.50 -0.00375 -0.00335 2.50
-10° 7.29 7.14 0.00288 0.00282 2.50

0° 5.48 -5.20 0.00216 -0.00205 2.50

10° 4.87 4.78 0.00192 0.00189 2.50

20° -7.22 6.99 -0.00285 0.00276 2.50

30° 2.63 -3.50 0.00104 -0.00138 2.50

40° -4.11 -4.10 -0.00162 -0.00162 2.50

50° 5.28 -5.87 0.00208 -0.00232 2.50
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4. Test Setup Photos of the EUT
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5. Photos of the EUT
Reference to the test report No. CTL1612072101-WFO01
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