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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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C Drirectional coupler }
L]

EUT .
Spectrum
Analveer
Radiated Spurious Measurement:
FRP Dome T ........................................ '-]1'1_
|
Imtogm ‘ (Antenna Tower)
l Antenna |
AE || EYT| oy . -
I 1 : '[|
8ocm L = 3m — |

(Turntable) —

‘= GroundPlane o) Fre-Amelifier
Spectrum Analyzer| + oo l J lControIIe|

I e

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

Agilant Spoctrum Analyzer - Swept SA Agilant Spoctrum Analyzer - Swept SA

[02:08:25PM fg 12, 2015

a o e . o i e .
Center Freq 79.500 kHz ) Avg Type: RMS et ) Center Freq 79.500 kHz ) Avg Type: RMS Y
e —+— 1rig:Free Run Avg|Held: 121100 . ; : Fre: Avg|Held: 121100

0 d8 in: itter

Ref Offset8 dB Mkr1 1 Ref Offset8 dB
Ref 8.00 dBm - Ref 8.00 dBm

Center Freq CenterFreq
79,500 kHz 79,500 kHz,

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

14.100 kHz
Man
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) ; FreqOffset
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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. ] STATUS.

9KHz~150KHz _ 9KHz~150KHz

Agilant Spoctrum Analyzer - Swept SA
i L

Center Freq 15.075000 MHz

g

IF

Agilent Spectrum Analyzer - Swept S
Gh 102:08:41 PM fuig 12, 2019 3 [ A NSE IV Gh 12, 20 3

Avg Type: RMS raquency Center Freq 15.075000 MHz Avg Type: RMS I
AvglHold: 13100 0 AvglHold: 13100

r Mkr1 150 kHz ‘_ Mkr1 150 kHz
Rel .00 dBm -72.968 dBm Rel .00 dBm -74.987 dBm

Center Freq
15.075000 MHz|

CenterFreq
15.075000 MHz

StartFreq
160,000 kHz

StartFreq
150,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

FreqOffset
0Hz

FreqOffset

bty s g st bt Pt Pk i oAt M ot A o
Start 150 kHz Stop 30.00 MHz Start 150 kHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz*

STATUS.

150KHz~30MHz ' 150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Agilant Spoctrum Analyzer - Swept Sk
R [02:08:44PM fug 12, 2019

. KL
Avg Type: RMS L Frequency Center Freq 13.015000000 GHz
PNO: F

Avg Type: RMS Frequency
AvglHold: 91100 T

kL
Center Freq 13.015000000 GHz
PHO: Fast —+= AvglHold: 7100

Ref Offset8 dB Ref Offset8 dB
Ref 30.00 dBm - Ref 30.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

‘ StopFreq
26.000000000 GHz|

| StopFreq
26.000000000 GHz

- CF Step|
. et et 2547000000 GHz
Mty T Auto it

FreqOffset
0Hz

Freq Offset
0Hz

Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 64.9 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* 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 7-5MHz Channel Bandwidth
Middle Channel

Agilant Spoctrum Analyzer - Swept SA Agilant Spoctrum Analyzer - Swept SA
R [02:09:50PM fug 12, 2019 R

L % e . R 73 e .
Center Freq 79.500 kHz ) Avg Type: RMS TRACE Frequency Center Freq 79.500 kHz i Avg Type: RMS Frequency
o Trig: Fres Run AvglHold: 121100 = : Fres AvglHold: 121100

048 in: e

Ref Offset8 dB Wil Ref Offset8 dB
Ref 8.00 dBm Ref 8.00 dBm

Center Freq CenterFreq

79.500 kHz 79.500 kHz|

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

14.100 kHz
Man

1

Y ¢

fi

FreqOffset LR .

0Hz W L | I ) 0Hz,
ny y

FreqOffset|

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 S
Gh 2PM fuig12, 2019 [ A NSE IV Gh 2 12, 20

Avg Type: RMS e Center Freq 15.075000 MHz Avg Type: RMS Frequancy
AvglHold: 13100 0 AvglHold: 13100

. Mkr1 150 kHz . Mkr1 150 kHz
Ref Offset8 dB o Ref Offset8 dB "
Ref 8.00 dBm ~74.727 dBm Ref 8.00 dBm -72.618 dBm

Center Freq
15.075000 MHz|

CenterFreq
15.075000 MHz

StartFreq
160,000 kHz

StartFreq
150,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

L Freq Offset
0Hz

Freq Offset,
0Hz

L,‘M.‘m,md.q;rw."m-.,..:y,.nxr,u.m-n\‘w\l.‘uw'm-w, b A bt gt Mt ettt S b g L A s 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. ] STATUS.

150KHz~30MHz ' 150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Agilant Spoctrum Analyzer - Swept Sk
R [02:10:05PM fug 12, 2019

. KL
Avg Type: RMS Frequency Center Freq 13.015000000 GHz
Avg|Held: 71100 PNO:

£ [02:10:46PM,
Avg Type: RMS TRAL Frequency

i
Center Freq 13.015000000 GHz

T Run Avg|Hold: 8/100
d8

Mkr2
Ref Offset8 dB . Ref Offset8 dB
Ref 30.00 dBm -29.480 dBm Ref 30.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz|

StopFreq
26.000000000 GHz

CF Step|
2597000000 GHz
Auto Man|

AL A

FreqOffset
0Hz

Freq Offset
0Hz

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

STATUS. ] STATUS.

30MHz~26.5GHz 30MHz~26.5GHz
QPSK 1RB#0
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LTE FDD Band 7-5MHz Channel Bandwidth
High Channel
QPSK 16QAM _

Agilant Spoctrum Analyzer - Swept SA Agilant Spoctrum Analyzer - Swept SA

RL A N ] RL A NSEIN] : 1

Center Freq 79.500 kHz ) Avg Typs: RMS T Center Freq 79.500 kHz ) Avg Typs: RMS (o)
PHO: Cloge o= Trig AvglHold: 121100 PHO: Close e Trig: Free Run AvglHold: 121100
IFGain:Low #Arten: 10 dB IFGain:Low #Arten: 10 dB

Ref Offset8 dB Mkr1 Ref Offset8 dB
Ref 8.00 dBm . Ref 8.00 dBm

Center Freq CenterFreq
79,500 kHz 79,500 kHz,

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

. | 1 . Freq Offset R NP 1 Hian b { FreqOffset
PRRL T L aiy e LT st 3 w
WA T Hfe NI, otz ikl R Ve g ok

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 S Agilent Spectrum Analyzer - Swept S
RL k A ] i: RL R A NSEIN] ] 02,1204
Center Freq 15.075000 MHz Avg Type: RMS e Center Freq 15.075000 MHz i Avg Type: RMS TAE Frequancy
SN0 Wide oo Trig: Free Run AvglHold: 13100 BNO:Wide ~»+ Trig:Free Run AvglHold: 12100
IFGain:L ow #Atten: 16 dB IFGain:L ow #Atten: 16 dB

Ref Offset8 dB y Ref Offset8 dB M I"'”,ii n;q':' MHz
Ref 8.00 dBm Ref 8.00 dBm -50.821 dBm

Center Freq CenterFreq

16.075000 MHz| 16.076000 MHz
——
StartFreq StartFreq

150.000 kHz| 160,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

FreqOffset Freq Offset,
0Hz | | 0Hz

; ] !

; v"rﬂLmM*- L Uity it Mu‘fw}.i,-i.dlwﬂh*‘mm\-mIAW‘HM“rrw-ﬁh‘fu'ﬂ'h"‘nww hepbiddstnais 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. ] STATUS.

150KHz~30MHz _ 150KHz~30MHz |

Agilant Spoctrum Analyzer - Swept Sk

Agilent Spectrum Analyzer - Swept S
Center Freq 13.015000000 GHz i Avg Type: RMS T Center Freq 13.015000000 GHz i Avg Type: RMS (o)

PNO: Fast e T Avg|Hold: 8100 BNOrast —r Trig: Free Run Avg|Hold: 8100
IFGain:Low : 40 dB IFGain:Low #Arten: 40 dB

Ref Offset8 dB ) ., - Ref Offset8 dB
Ref 30.00 dBm 9.502 dBrm Ref 30.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz

T
P (P
A

e Y

FreqOffset
0Hz

Freq Offset
0Hz

Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 64.9 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* 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 7-10MHz Channel Bandwidth
Low Channel

QPSK

Agilent Spectrum Analyzer - Swept SA
RL [ A NSE N 3 [02:12:41 PM Aug 1. RL A NSE N 3N
Center Freq 79.500 kHz ) Avg Typs: RMS T T Center Freq 79.500 kHz ) Avg Typs: RMS (o)
PHO: Cloge o= Trig AvglHold: 121100 TNO: Cloge == T AvglHold: 121100
IFGain:Low #Arten: 10 dB IFGain:Low #Arten: 10 dB
Ref Offset8 dB Mkr1 Ref Offset8 dB
Ref 8.00 dBm : Ref 8.00 dBm

Agilant Spoctrum Analyzer - Swept SA

Center Freq CenterFreq
79,500 kHz 79,500 kHz,

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

Freq Offset

0 Hz| 0Hz,

J Mo
f Lf"‘\“h""‘l h/ "‘f”n'f\ﬂtw

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 S Agilent Spectrum Analyzer - Swept S
RL B A SN ] f RL R A NSEIN] ] (02,1334 A

Center Freq 15.075000 MHz i Avg Type: RMS raquency Center Freq 15.075000 MHz i Avg Type: RMS TAE I

SN0 Wide oo Trig: Free Run AvglHold: 13100 BNO:Wide ~»+ Trig:Free Run AvglHold: 13100

IFGain:L ow #Atten: 16 dB IFGain:L ow #Atten: 16 dB

. Mkr1 150 kHz, . Mkr1 150 kHz

Ref Offset8 dB P Ref Offset8 dB n

Ref 8.00 dBm +74.020 dBm Ref 8.00 dBm -72.982 dBm

Center Freq

CenterFreq

16.075000 MHz| 16.076000 MHz
——
StartFreq StartFreq

150.000 kHz| 160,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

FreqOffset
0Hz

Freq Offset,
0Hz

Pl gk b A b e ot T e 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. ] STATUS.

150KHz~30MHz ' 150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Agilent Spectrum Analyzer - Swept S
RL hSE I G 02:12:56 PM K Fi R hSE I 3h [02:13:36PM Aug 12, 2019 F
Center Freq 13.015000000 GHz i Avg Type: RMS TR requency Center Freq 13.015000000 GHz i Avg Type: RMS TR requency
PNO: Fast e T Avg|Hold: 8100 BNOrast —r Trig: Free Run Avg|Hold: 8100
IFGain:Low : 40 dB IFGain:Low #Arten: 40 dB
Ref Offset dB. K Ref Offset dB. Mkr2
Ref 30.00 dBm .96 Ref 30.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz

CF Step
P ,',.\,,\—A..,_,mﬁ_ A @ammoo GHz

st

e PP e i

Cragnts

FreqOffset
0Hz

Freq Offset
0Hz

Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 64.9 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* 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 7-10MHz Channel Bandwidth

Middle Channel

Agilant Spoctrum Analyzer - Swept SA

Agilant Spoctrum Analyzer - Swept SA

[02:14:02PM fug 12, 2015

RL A NSEIN S RL A
Center Freq 79.500 kHz Avg Type: RMS TRACE T Center Freq 79.500 kHz

e Trig: Fras Run
0 d8

Ref Offset3 dB
Ref 8.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz*

AvglHold: 121100

Ref Offset3 dB
Ref 8.00 dBm

Center Freq

79.500 kHz

StartFreq
9.000 kHz,

I S Freqoffset
o ﬂmu‘ gfipr“.‘ W 0z

Y 1‘4“[|1L,¢’1-.‘_Ljﬂ‘

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

STATUS.

Avg Type: RMS
AvglHold: 121100

Mkr1

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS.

CenterFreq
79,500 kHz,

StartFreq
9.000 kHz,

14.100 kHz
Man

Freq Offset
0Hz

9KHz~150KHz

Agilant Spoctrum Analyzer - Swept SA
i L

Center Freq 15.075000 MHz

g

IF

Ref Offset8 dB
Ref 8.00 dBm

Agilant Spoctrum Analyzer - Swept SA
[02:14:14PM fug 12, 2019 [

= A
Tvg Type: RMS Frequency Center Freq 15.075000 MHz
Avg|Hold: 131100 n

Mkr1 150 kHz r
-73.702 dBm Rel 500 dBm

Center Freq
15.075000 MHz|

StartFreq
150,000 kHz

StopFreq
30.000000 MHz|

CF Step
2985000 MHz

Auto

FreqOffset
0Hz

9KHz~150KHz

G [02:14:55PM.
Avg Type: RMS TRACE
AvglHold: 131100 e

Mkr1 150 kHz,
-75.084 dBm

e ALty Mty lsaite st asp oo e e b A Al v i

Start 150 kHz
#Res BW 10 kHz #VBW 30 kHz*

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

STATUS.

Stop 30.00 MHz
Sweep 368 ms (1001 pts)

STATUS.

Frequency

CenterFreq
15.075000 MHz

StartFreq
160,000 kHz

Stop Freq
30.000000 MHz|

2985000 MHz

Freq Offset,
0Hz

150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

RL
Center Freq 13.015000000 GHz
PNO: Fast ——

Ref Offset8 dB
Ref 30.00 dBm

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

. KL
Avg Type: RMS Frequency Center Freq 13.015000000 GHz
Avg|Held: 8/100 PNO:

Agilant Spoctrum Analyzer - Swept Sk
[02:14:17PM fug 12, 2019 R

Run
d8

Ref Offset8 dB
Ref 30.00 dBm

Center Freq
13.015000000 GHz

StartFreq
:30.000000 MHz|

StopFreq
26.000000000 GHz|

e
e

FreqOffset
0Hz

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

STATUS.

150KHz~30MHz

G [02:14:58PM.
Avg Type: RMS TR
AvglHold: 81100 n

SN

Stop 26.00 GHz
Sweep 64.9 ms (1001 pts)

STATUS.

Frequency

CenterFreq
13015000000 GHz

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz

CF Step|
2597000000 GHz
Auto Man|

Freq Offset
0Hz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

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

Agilant Spoctrum Analyzer - Swept SA Agilant Spectrum Analyzar - Swapt SA

RL A &N 3N RL F A ! 02:16:05PM Aug*
Center Freq 79.500 kHz Avg Type: RMS T (o)
PHO: Cloge o= Trig AvglHold: 121100 T

IFGain:Low #Arten: 10 dB

Mkr1 50 kHz Mkr1 18
Ref Offset3 dB | 1
Ref 8.00 dBm .822 dBm -66.912 dBm

Center Freq CenterFreq

79.500 kHz 79.500 kHz|

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

\ A . _ L Bl Freqorset
0Hz, [T e T \rﬂ""”‘“'\" | 04z,

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

Agilant Spoctrum Analyzer - Swept SA Agilant Spectrum Analyzar - Swapt SA

RL A Gh RL £ A 0
Center Freq 15.075000 MHz Avg Type: RMS e Center Freq 15.075000 MHz i Avg Type: RMS i
SN0 Wide oo Trig: Free Run AvglHold: 13100 TNO: Wide ~»- Trig: Free Run Avg|Hold: 131100
IFGain:Low #Atten: 16 dB IFGain:Low #Atten: 22 dB

Ref Offset8 dB. Mkr1 150 kHz

¢ Mkr1 150 kHz
Ref £.00 dBm -72.391 dBm RefOftat 4B

0 dBm -78.172 dBm

Center Freq CenterFreq

16.075000 MHz| 16.076000 MHz
——
StartFreq StartFreq

150.000 kHz| 160,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

Freq Offset 1
0Hz, )

L“vﬁwhwmeM-Wfrl'-wm'rm“wwwm-f-wwwH-s»v-»w««w.mm Wit

Freq Offset,
0Hz

«.rwfluww oy e e et b At b g
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. ] STATUS

150KHz~30MHz ' 150KHz~30MHz

Agilant Spectrum Analyzar - Swapt SA
02:15:39PM A [

Center Freq 13.015000000 GHz Avg Type: RMS A ) Center Freq 13.015000000 GHz : Frequency
PO: AvglHold: 8/100 PHD: Fast —+

IFGainLow  #Atten: 40 dB IFGain:Low

Agilant Spoctrum Analyzer - Swept Sk

Ref Offset8 dB ) Ref Offset8 dB
Ref 30.00 dBm 9.4 Ref 30.00 dBm -29.521 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz

FreqOffset
0Hz

Freq Offset
0Hz

Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* 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 7-15MHz Channel Bandwidth

Low Channel

16QAM

Agilent Spectrum Analyzer - Swept SA
RL [ A NSE N 3 [02:17:00PM Awug 1. RL A -NSEIN] e [02:17:46PM Awg 12, 2019
Center Freq 79.500 kHz ) Avg Typs: RMS T T Center Freq 79.500 kHz ) Avg Typs: RMS (o)
PHO: Cloge o= Trig AvglHold: 121100 PHO: Close e Trig: Free Run AvglHold: 121100
IFGain:Low #Arten: 10 dB IFGain:Low #Arten: 10 dB

Agilant Spoctrum Analyzer - Swept SA

Ref Offset3 dB Mkr1 17 [ r— Mkr1 81.756 kHz
Ref 8.00 dBm : Ref 8.00 dBm .550 dBm

Center Freq CenterFreq
79,500 kHz 79,500 kHz,

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

1
(]
Aalt FreqOffset
iy *J,hmll,|\.'v iy, o

P I Wk i
W I'llnl "UWM \lnr'\‘ 1"‘\“‘ W“ L rrrh”'iﬁ' i

0 Hz|

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

Agilant Spoctrum Analyzer - Swept SA Agilant Spoctrum Analyzer - Swept SA

e i = . e i = .

Center Freq 15.075000 MHz i Avg Type: RMS e Center Freq 15.075000 MHz i Avg Type: RMS . Frequancy
SN0 Wide oo Trig: Free Run AvglHold: 13100 BNO:Wide ~»+ Trig:Free Run AvglHold: 13100

IFGain:L ow #Atten: 22 dB IFGain:L ow #Atten: 16 dB

. Mkr1 150 kHz, . Mkr1 150 kHz

Ref Offset8 dB - Ref Offset8 dB -

Ref 8.00 dBm -76.274 dBm Ref 8.00 dBm -75.371 dBm

Center Freq

CenterFreq

16.075000 MHz| 16.076000 MHz
——
StartFreq StartFreq

150.000 kHz| 160,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

b1 FreqOffset
0Hz

Freq Offset,
0Hz

Lw it AR At o i e b o bt ]
T DA REE PN WA ORIy YT N TOE o O PR PP
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. ] STATUS.

150KHz~30MHz ' 150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Agilant Spoctrum Analyzer - Swept Sk

RL NSE N 3N -NSEIN] G [02:18:01PM fwug 12, 2019
Center Freq 13.015000000 GHz i Avg Type: RMS T Center Freq 13.015000000 GHz i Avg Type: RMS TR (o)
PNO: Fast e T Avg|Hold: 8100 BNOrast —r Trig: Free Run Avg|Hold: 8100
IFGain:Low i B IFGain:Low #Arten: 40 dB
Ref Offset8 dB ) K Ref Offset8 dB Mkr2
Ref 30.00 dBm 9. Ref 30.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz

el . CFStep)
RO a2 P 2557000000 GHz
o . b

FreqOffset
0Hz

Freq Offset
0Hz

Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 64.9 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* 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 7-15MHz Channel Bandwidth

Middle Channel

Agilant Spoctrum Analyzer - Swept SA

G [02:18:35PM Awug 1
Avg Type: RMS TR
AvglHold: 121100

kL N
Center Freq 79.500 kHz

PHO: Close —+— 11

IFGain:Low #Atten: 10 dE
Ref Offset8 dB Mkr1
Ref 8.00 dBm

}
iV P"’ tn‘-,'\'\[‘

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz

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

STATUS.

Frequency

Center Freq
79,500 kHz

StartFreq
9.000 kHz,

FreqOffset
0Hz

16QAM

Agilont Spoctrum Analyzer - Swept Sh
R e [02:19:16PM Awug 12, 2019
Avg Type: RMS Frequency

RL A
Center Freq 79.500 kHz
AvglHold: 121100

PNO: Close —+— Trig: Fres Run
IFGain:Low #Atten: 10 dE

Ref Offset8 dB Mkr1
Ref 8.00 dBm

CenterFreq
79,500 kHz,

StartFreq
9.000 kHz,

0Hz,

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz
Sweep 174 ms (1001 pts)

STATUS.

#VBW 3.0 kHz*

9KHz~150KHz _

Agilant Spoctrum Analyzer - Swept SA

Avg Type: RMS

RL A
Center Freq 15.075000 MHz
AvglHold: 131100

PNO: Wide ——
IFGain:Low

Trig: Free Run
2Atten: 16 dB
Mkr1 150 kHz

Ref Offset8 dB. o
ef 8.00 -71.665 dBm

Ref 8.00 dBm

whalih
Start 150 kHz
#Res BW 10 kHz

pocuppeli A o A A A sl
Stop 30.00 MHz
Sweep 368 ms (1001 pts)

STATUS.

#VBW 30 kHz*

Frequency

Center Freq
15.075000 MHz|

StartFreq
150,000 kHz

StopFreq
30.000000 MHz|

CF Step
2985000 MHz

Auto

FreqOffset
0Hz

9KHz~150KHz _

Agilant Spoctrum Analyzer - Swept SA

Avg Type: RMS Frequency

RL A
Center Freq 15.075000 MHz
AvglHold: 131100

PNO: Wide ——
IFGain:Low

Trig: Free Run
2Atten: 16 dB

Mkr1 150 kHz

Ref Offset8 dB. n
ef 8.00 -75.698 dBm

Ref 8.00 dBm

CenterFreq
15.075000 MHz

StartFreq
160,000 kHz

Stop Freq
30.000000 MHz|

2985000 MHz

Freq Offset,
0Hz

gt ool ab
Start 150 kHz
#Res BW 10 kHz

[ gl ey oo
Stop 30.00 MHz
Sweep 368 ms (1001 pts)

STATUS.

#VBW 30 kHz*

150KHz~30MHz '

Agilent Spectrum Analyzer - Swept SA
kS L Gh 102 18/50PM b
Center Freq 13.015000000 GHz HAvg Type: RMS e
PNO: F Avg|Hold: 8/100

IFGain:Low  #Atten: 40 dB

Ref Offset8 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

Center Freq
13.015000000 GHz

StartFreq
:30.000000 MHz|

FreqOffset
0Hz

150KHz~30MHz _

Agilant Spoctrum Analyzer - Swept Sk
R G [02:19:31 PM g 12, 2019

Avg Type: RMS TR

AvglHold: 81100

Center Freq 13.015000000 GHz Frequency

PHO: Fast - Trig: Fres Run
IFGain:Low #Atten: 40 dE
Ref Offset8 dB Mkr2
Ref 30.00 dBm

CenterFreq
13015000000 GHz

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz

e
NI v L

Freq Offset
0Hz

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 7-15MHz Channel Bandwidth
High Channel

Agilant Spoctrum Analyzer - Swept SA Agilant Spoctrum Analyzer - Swept SA

[02:20,05PM fug 12, 2015 102:20:46PM

a o e . o i e .
Center Freq 79.500 kHz ) Avg Type: RMS e ) Center Freq 79.500 kHz ) Avg Type: RMS e Y
e —+— 1rig:Free Run Avg|Held: 121100 n ~ : Fre: Avg|Held: 121100

0 d8 in: itter

Ref Offset8 dB Wil Ref Offset8 dB
Ref 8.00 dBm Ref 8.00 dBm

Center Freq CenterFreq

79.500 kHz 79.500 kHz|

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

1
4
FreqOffset

I
Mol Al e 1 B _' A .
Wit IR 11 e s

0Hz,

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

Agilant Spoctrum Analyzer - Swept SA
i L

Center Freq 15.075000 MHz

g

IF

Agilant Spoctrum Analyzer - Swept SA

. i = . .
Avg Type: RMS e Center Freq 15.075000 MHz Avg Type: RMS Frequancy
AvglHold: 13100 0 AvglHold: 13100

. Mk 15 . Mkr1 150
Ref Offset8 dB e Ref Offset8 dB
Ref 8.00 dBm ~74.903 Ref 8.00 dBm ~75.15

Center Freq
15.075000 MHz|

CenterFreq
15.075000 MHz

StartFreq
160,000 kHz

StartFreq
150,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

L FreqOffset y! FreqOffset
0 Hz| 0Hz|

‘MLw. D i o L e o ek s s i e \w ottt e o s v bt sy s AP
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. ] STATUS.

150KHz~30MHz ' 150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Agilant Spoctrum Analyzer - Swept Sk

Jvg Type: RMS 5 Frequency

kL
Center Freq 13.015000000 GHz
PHO: Fast —+= AvglHold: 7100

. KL
Avg Type: RMS Frequency Center Freq 13.015000000 GHz
Avg|Held: 8/100 =

Ref Offset8 dB \ g Ref Offset8 dB
Ref 30.00 dBm . Ref 30.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz|

StopFreq
26.000000000 GHz

. ] ; CFStep
T 1 - 2597000000 GHz
i Auto Man

A

FreqOffset
0Hz

Freq Offset
0Hz

Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 64.9 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* 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
Low Channel

Agilant Spoctrum Analyzer - Swept SA Agilant Spoctrum Analyzer - Swept SA
R [02:21:26PM g 12, 2019 R

ot i — . 3 o — .
Center Freq 79.500 kHz ) Avg Type: RMS TRAzE ) Center Freq 79.500 kHz ) Avg Type: RMS
e —+— 1rig:Free Run Avg|Held: 121100 n ~ : Fre: Avg|Held: 121100

0 d8 in: itter

Ref Offsetd dB Mkr1 10 Ref Offsetd dB
Ref 8.00 dBm -65, Ref 8.00 dBm

Center Freq CenterFreq

79.500 kHz 79.500 kHz|

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

14.100 kHz
Man

0Hz : { A v h"'ﬂ‘n 1 J‘ Ml Fteqo?i
i AR

#) f«‘i"}'{ .‘W V‘. Ay

—ghah
IR LB
(RTAR

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

Agilant Spoctrum Analyzer - Swept SA
i L

Center Freq 15.075000 MHz

g

IF

Agilent Spectrum Analyzer - Swept Sk
Gh 38PM Aug12, 2019 [ A NSE IV Gh 12, 20

Avg Type: RMS e Center Freq 79.500 kHz Avg Type: RMS Frequancy
Avg[Held: 131100 AvglHeld: 12100

. Mkr1 150 kHz .
Ref Offset8 dB Ref Offset8 dB
Ref 8.00 dBm -71.479 dBm Ref 8.00 dBm

Center Freq
15.075000 MHz|

CenterFreq
79.500 kHz,

StartFreq
150,000 kHz

StartFreq
9,000 kHz|

StopFreq
30.000000 MHz|

CF Step
2985000 MHz

Auto

Freq Offset

; ‘ : i FreqOffset
0Hz i i n? T 0L
b ! {0y "f" "JM\‘

0Hz

el oo A e A g b e s bbb
Start 150 kHz Stop 30.00 MHz Start 9.00 kHz Stop 150.00 kHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts)

STATUS. ] STATUS.

150KHz~30MHz ' 150KHz~30MHz

Agilant Spoctrum Analyzer - Swept SA

Agilant Spoctrum Analyzer - Swept Sk

. e e _— .
Avg Typs: RMS T Center Freq 15.075000 MHz Avg Typs: RMS (o)

RL
Center Freq 13.015000000 GHz .
Pl ast —— Avg|Hold: 8/100 PHI g~ : Run Avg|Held: 131100

: 16 dB

Ref Offset8 dB Ref Offset3 dB
Ref 30.00 dBm . Ref 8.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
15.075000 MHz

StartFreq
:30.000000 MHz|

StartFreq
150.000 kHz

StopFreq
26.000000000 GHz|

Stop Freq
30,000000 MHz

b i e

ey

FreqOffset
0Hz

Freq Offset
0Hz

b e R L e

Start 30 MHz Stop 26.00 GHz Start 150 kHz Stop 30.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 64.9 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368 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

Middle Channel

Agilant Spoctrum Analyzer - Swept SA
R [02:23:46PM g 12, 2019

kL 0 e -
Center Freq 79.500 kHz . Avg Type: RMS TRACH Frequency
et Trig: Free Run AvglHold: 121100
0 4B

Ref Offset3 dB
Ref 8.00 dBm

Center Freq
79,500 kHz

StartFreq
9.000 kHz,

1
[}

I )
1‘,-«‘“\?.‘ o o ‘\1‘. v .‘\“'?.’W‘JY o

bl ) FreqOffset
I L |

0 Hz|

{1
4

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

STATUS.

Agilant Spoctrum Analyzer - Swept SA

kL 0 e .
Center Freq 79.500 kHz i Avg Type: RMS
o AvglHold: 131100

Ref Offset3 dB
Ref 8.00 dBm

f L',H\‘.-‘Hrmﬂw

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
9.000 kHz,

14.100 kHz
Man

Freq Offset
0Hz

9KHz~150KHz

G [02:23:58PM Awug 12, 2019
Avg Type: RMS Frequency
AvglHold: 13i100

C Mkr1 150 kHz
Ref Offset8 dB - -
Ref 8.00 dBm -73.970 dBm

Center Freq
15.075000 MHz|

StartFreq
150,000 kHz

StopFreq
30.000000 MHz|

CF Step
2985000 MHz

Auto

FreqOffset
0Hz

Pl s e ‘WNW‘JPA‘M\H"."-“M-"WMmﬂw‘[‘tﬂ&‘w-.'PU.)JM'WI-*WMW-T'-W‘UMH
Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS.

9KHz~150KHz

Agilant Spoctrum Analyzer - Swept SA

y NG .
Center Freq 15.075000 MHz Avg Type: RMS
PNO: Wide: Avg|Hold: 13100

) Mkr1 150 kHz
Ré’r’é’.ﬁ'o‘%‘a?. -74.356 dBm

Lt A, A o, J g Al o ]
Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

STATUS.

Frequency

CenterFreq
15.075000 MHz

StartFreq
160,000 kHz

Stop Freq
30.000000 MHz|

2985000 MHz

Freq Offset,
0Hz

150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Avg Type: RMS Frequency

kL
Center Freq 13.015000000 GHz
PNO: Fast —— AvglHold: 81100

Mkr2
Ref Offset8 dB
Ref 30.00 dBm -29.605 dBm

Center Freq
13.015000000 GHz

StartFreq
:30.000000 MHz|

StopFreq
26.000000000 GHz|

FreqOffset
0Hz

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

STATUS.

150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Avg Type: RMS

kL
Center Freq 13.015000000 GHz

T Run AvglHold: 81100
4B

Ref Offset8 dB
Ref 30.00 dBm

v

e
i

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

STATUS.

Frequency

CenterFreq
13015000000 GHz

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz

CF Step|
2597000000 GHz

Auto Man|

Freq Offset
0Hz

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

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

Agilant Spoctrum Analyzer - Swept SA Agilant Spoctrum Analyzer - Swept SA

RL A N ] M RL A NSEIN] ]
Center Freq 79.500 kHz ) Avg Type: RMS ) Center Freq 79.500 kHz ) Avg Type: RMS Y
e —+— 1rig:Free Run Avg|Held: 121100 . ; : Fre: Avg|Held: 121100
0 d8 in: itter

Ref Offset 8 dB. Mkr1 90 Ref Offset 8 dB.
Ref 8.00 dBm -65.8! Ref 8.00 dBm

Center Freq CenterFreq
79,500 kHz 79,500 kHz,

StartFreq StartFreq
9.000 kHz, 9.000 kHz,

’1 Man

il ST Y
Freq Offset r‘.\f'.‘""‘l ‘hlm\f"“j"ﬂ.“' S | 'M l.-lf-r ‘ll'lﬂl‘,l\' W w‘ﬁ{ﬂ

§
‘ » ‘ - a FreqOffset

| My hh‘ i) i / J‘,;NM‘ | Ok

(S i

NS T
s M.'V"T\lm‘l‘n"‘”lr"hl'*' g OHz

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

Agilant Spoctrum Analyzer - Swept SA
i L

Center Freq 15.075000 MHz

g

IF

Agilent Spectrum Analyzer - Swept Sk
Gh 102,25/35PM Aug 12, 2019 [ A NSE IV Gh 1

Avg Type: RMS e Center Freq 15.075000 MHz Avg Type: RMS Frequancy
Avg[Held: 131100 0 Avg[Held: 131100

r MKrt 150 kHz r MKrt 150 kHz
RatOfuete B -72.441 dBm Rel .00 dBm 72852 dBin

Center Freq
15.075000 MHz|

CenterFreq
15.075000 MHz

StartFreq
160,000 kHz

StartFreq
150,000 kHz

StopFreq
30.000000 MHz|

Stop Freq
30.000000 MHz|

CF Step
2985000 MHz 2985000 MHz

Auto

FreqOffset
0Hz

Freq Offset,
0Hz

o b 5o O A B ettt v o At s s tespyaf et o b o]
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. ] STATUS.

150KHz~30MHz ' 150KHz~30MHz

Agilant Spoctrum Analyzer - Swept Sk

Agilant Spoctrum Analyzer - Swept Sk

Avg Type: RMS " Frequency

] 5L
Avg Type: RMS ) Center Freq 13.015000000 GHz

PRO:T Run Avg|Held: 8/100
48

kL
Center Freq 13.015000000 GHz
PNO: Fast —— AvglHold: 81100

Ref Offset8 dB . Ref Offset8 dB
Ref 30.00 dBm -29.104 dBm Ref 30.00 dBm

Center Freq
13.015000000 GHz

CenterFreq
13015000000 GHz

StartFreq
:30.000000 MHz|

StartFreq
30.000000 MHz|

StopFreq
26.000000000 GHz|

StopFreq
26.000000000 GHz

_ CF Step
P e 2587000000 GHz
el M Auto Man

i, e e i
AR S Bk i

b,
g (oo

FreqOffset
0Hz

Freq Offset
0Hz

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

STATUS. ] STATUS.

30MHz~26.5GHz 30MHz~26.5GHz
1RB#0 1RB#0
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Radiated Measurement:

Remark:

Page 44 of 50
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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=Pyea(dBm)-P(dB) +G,(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 o
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 -44.42 6.02 3 13.98 -36.46 -25 11.46 H
5005 -39.65 5.11 3 13.38 -31.38 -25 6.38 V
7507.5 -42.01 6.02 3 13.98 -34.05 -25 9.05 V
LTE FDD Band 7 Channel Bandwidth 5MHz QPSK Middle Channel
Frequency | PMea Pcl Distance Antcé?ma EIRP Limit Margin Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -41.91 5.21 3 13.54 -33.58 -25 8.58 H
7605 -45.35 6.14 3 14.13 -37.36 -25 12.36 H
5070 -40.35 5.21 3 13.54 -32.02 -25 7.02 V
7605 -43.11 6.14 3 14.13 -35.12 -25 10.12 V
LTE FDD Band 7_Channel Bandwidth 5SMHz_QPSK High Channel
. Ga - .
Frequency | PMea Pcl Distance EIRP Limit Margin o
Antenna Polarization
(MH2) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5135 -40.70 5.30 3 13.69 -32.31 -25 7.31 H
7702.5 -44.04 6.25 3 14.25 -36.04 -25 11.04 H
5135 -39.56 5.30 3 13.69 -31.17 -25 6.17 V
7702.5 -42.23 6.25 3 14.25 -34.23 -25 9.23 V
LTE FDD Band 7 Channel Bandwidth 10MHz_ QPSK Low Channel
! Ga Peak o .
Frequency | PMea Pcl Distance Limit Margin .
Antenna EIRP Polarization
(MH2) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
5010 -41.35 5.11 3 13.38 -33.08 -25 8.08 H
7515 -45.12 6.02 3 13.98 -37.16 -25 12.16 H
5010 -39.36 5.11 3 13.38 -31.09 -25 6.09 V
7515 -43.48 6.02 3 13.98 -35.52 -25 10.52 V
LTE FDD Band 7 Channel Bandwidth 10MHz_ QPSK Middle Channel
Frequency | PMea Pcl Distance Angina EIRP Limit Margin Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -40.65 5.21 3 13.54 -32.32 -25 7.32 H
7605 -44.20 6.14 3 14.13 -36.21 -25 11.21 H
5070 -40.03 5.21 3 13.54 -31.7 -25 6.70 V
7605 -42.44 6.14 3 14.13 -34.45 -25 9.45 V
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LTE FDD Band 7 Channel Bandwidth 10MHz_QPSK High Channel
Frequency | PMea Pcl Distance AntC;{;na EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5130 -41.61 5.30 3 13.69 -33.22 -25 8.22 H
7695 -46.56 6.25 3 14.25 -38.56 -25 13.56 H
5130 -41.20 5.30 3 13.69 -32.81 -25 7.81 V
7695 -44.96 6.25 3 14.25 -36.96 -25 11.96 V
LTE FDD Band 7 Channel Bandwidth 15MHz_ QPSK Low Channel
: Ga Peak . .
Frequency | PMea Pcl Distance Limit Margin N
Antenna EIRP Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
5015 -40.32 5.11 3 13.38 -32.05 -25 7.05 H
7522.5 -43.98 6.02 3 13.98 -36.02 -25 11.02 H
5015 -39.86 Rl T 3 13.38 -31.59 -25 6.59 V
7522.5 -42.75 6.02 3 13.98 -34.79 -25 9.79 V
LTE FDD Band 7 Channel Bandwidth 15MHz QPSK Middle Channel
Frequency | PMea Pcl Distance Antcé?ma EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -42.01 5.21 3 13.54 -33.68 -25 8.68 H
7605 -46.73 6.14 3 14.13 -38.74 -25 13.74 H
5070 -40.77 5.21 3 13.54 -32.44 -25 7.44 Vv
7605 -43.22 6.14 3 14.13 -35.23 -25 10.23 V
LTE FDD Band 7 Channel Bandwidth 15MHz_QPSK High Channel
. Ga _— .
Frequency | PMea Pcl Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5125 -39.42 5.30 3 13.69 -31.03 -25 6.03 H
7687.5 -42.87 6.25 3 14.25 -34.87 -25 9.87 H
5125 -38.98 5.30 3 13.69 -30.59 -25 5.59 V
7687.5 -41.70 6.25 3 14.25 -33.70 -25 8.70 V
LTE FDD Band 7 Channel Bandwidth 20MHz_ QPSK Low Channel
‘ Ga Peak o .
Frequency | PMea Pcl Distance Limit Margin .
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
5020 -40.99 5.11 3 13.38 -32.72 -25 7.72 H
7530 -44.60 6.02 3 13.98 -36.64 -25 11.64 H
5020 -38.58 5.11 3 13.38 -30.31 -25 5.31 V
7530 -42.02 6.02 3 13.98 -34.06 -25 9.06 V
LTE FDD Band 7 Channel Bandwidth 20MHz_ QPSK Middle Channel
Frequency | PMea Pcl Distance Angina EIRP Limit Margin Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5070 -41.60 5.21 3 13.54 -33.27 -25 8.27 H
7605 -45.49 6.14 3 14.13 -37.50 -25 12.50 H
5070 -41.03 5.21 3 13.54 -32.70 -25 7.70 V
7605 -43.18 6.14 3 14.13 -35.19 -25 10.19 V
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LTE FDD 7_Channel Bandwidth 20MHz_QPSK High Channel

Frequency | PMea Pcl Distance AntC;{;na EIRP Limit Margin Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
5120 -41.32 5.30 3 13.69 -32.93 -25 7.93 H
7680 -45.67 6.25 3 14.25 -37.67 -25 12.67 H
5120 -38.86 5.30 3 13.69 -30.47 -25 5.47 Vv
7680 -42.62 6.25 & 14.25 -34.62 -25 9.62 V
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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 -30°C 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. At all 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.: CTL1907151031-WF03

Voltage Frequency error (Hz) Frequency error (ppm) Limit
(V) QPSK 16QAM QPSK 16QAM (ppm)
12.00 8.47 9.47 0.003339 0.003735 2.50
13.60 -7.58 4.80 -0.002992 0.001893 2.50
10.20 3.82 -1.90 0.001507 -0.000751 2.50
Freguency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm) Limit
(C) QPSK 16QAM QPSK 16QAM (ppm)
-30° 4.62 -2.74 0.001821 -0.001080 2.50
-20° -9.51 -7.80 -0.003750 -0.003076 2.50
-10° 7.35 6.54 0.002898 0.002579 2.50

0° 4.04 -1.26 0.001593 -0.000498 2.50

10° 3.61 2.12 0.001424 0.000838 2.50

20° -8.31 5.99 -0.003277 0.002361 2.50

30° 1.28 -1.10 0.000505 -0.000435 2.50

40° -0.59 -9.84 -0.000231 -0.003880 2.50

50° 0.83 -4.21 0.000328 -0.001662 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. CTL1907151031-WFO01
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