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3.5 Spurious Emission
LIMIT

According to Part §27.53(h) specify that the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log (P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 +
10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified
minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13
dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm.
In this way a translation of the specification from relative to absolute terms is carried out.

TEST CONFIGURATION

Conducted Spurious Measurement:

l CMW500
[Mrectional coupler
——L ol
EUT )
Spectrum
Analyzer
Radiated Spurious Measurement:
FRP Dome T ....................................... I[i
Imtogm i (Antenna Tower)
EUT l Antenna |
AE I_ .............. |D: =
— —1 ! o
8oem

(Turntable)

‘= GroundPlane oo Pre-Amplifier

Spectrum Analyzer| 4+ on l ] lControIIte'—

L |

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.

Lo

g.

r.

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 12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12.
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Page 30 of 48

LTE FDD Band 12-1.4MHz Channel Bandwidth

Low Channel

QPSK

16QAM

R FF | S0w/DC | SENEE:PULSE] |- 10:24:19 44 Aug 12,2019 f R FF | S0w/DC | SENGEPULSE 1 ALIGNAUTD | 10:24:53 &M Aug 12, 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 79.500 kHz e h.,‘ Trig:Free Run AvglHold: 8100 o enter Freq 79.500 kHz e h.,‘ Trig:Free Run AvglHold: 8100 o
IFGainlow  #Atten: 10 dB ol A a A A 8 IFGainlow  #Atten: 10 dB ol A a A A 8
Auto Tune Auto Tune
Mkr1 48.621 kHz Mkr1 41.853 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -54.296 dBm jodaic_Ref 9.22 dBm -51.229 dBm
og og
Center Freq| Center Freq|
0 79.500 kHz] 0 79.500 kHz|
-0 -0
StartFreq StartFreq
0 9,000 kHz, 0 9,000 kHz/
@ S StopFreq @ S Stop Freq|
150.000 kHz 150.000 kHz
-40. -40.
1
@ R crstep|| | [} CFStep
b4 14100 kHz/ 14100 kHz,
f I M; JM,[ i i [ t M
ol ety AT LA L Mt I R [te i | AT g A kb, — i
LoV L (b A ""'T ‘WW"{JV'W}M T e FH T 11, s
. FreqOffset . FreqOffset
OHz 0Hz
gl 0.
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
= - = -
9KHz~150KHz 9KHz~150KHz
RL RF 502 DT SENEE PULSE PLIGHALTD | 10:34:24 AM Aug 12,2019 Fraquaney RL RF 500 0x SENZE:PULSE PLIGHALTD | 10:24:58 AM Aug 12,2019 Frequency
X Avg Type: RMS TRACE[123456 X Avg Type: RMS TACE[123456
enter Freq 15.075000 MHsz — _J Trig:Free Run S 00 A enter Freq 15.075000 MHsz — _J Trig:Frea Fun s A
IFGainlow  #Atten: 10 4B vETIA A MK A A IFGainlow  #Atten: 10 4B vETIA A MK A A
Auto Tune Auto Tune
Ref Offset 922 48 Mkr1 150 kHz Ref Offset 922 48 Mkr1 150 kHz
{ogady _Rer9.22 dBm -54.346 dBm {ogady _Rer9.22 dBm -54.817 dBm
Center Freq| Center Freq|
2 15.075000 MHz| 2 15.075000 MHz|
-10. -10.
StartFreq)| StartFreq
2 - 150,000 kHz] 2 - 150,000 kHz|
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30000000 MHz
A0 -40
E 1 CF Step! F 1 CF Step
i 2.985000 MHz| we - 2.985000 MHz|
uto Man uto Man
) E)
- FreqOffset - FreqOffset
O0Hz 0Hz
/; k - \‘
oL ' PR [ T Iy it e e Lt b N
WA oy Wity Y bt oy WM ol e 4 Mohbhich vl'||‘ Witrpr P "ﬂrl-%.l‘ Koo il
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= g = g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALIGNAUTO  |10:24:26 AM Aug12 2019 F R RF Sog AC | SENZE:PULGE | ALGNAUTO  |10:25:D1 AM Aug12 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 13.015000000 S,Eﬂ,, h.,‘ Trig:Free Run AvglHold: 5H00 o enter Freq 13.015000000 S,Eﬂ,, h.,‘ Trig:Free Run AvglHold: 5H00 o
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune Auto Tune
Mkr2 25.714 GHz Mkr2 25.662 GHz
Ref Offset3.1 dB Ref Offset3.1 dB
jodaid_Ref 30.00 dBm -31.601 dBm jodaid_Ref 30.00 dBm -31.691 dBm
og og
Center Freq| Center Freq|
] 13.015000000 GHz| o ; 13.015000000 GHz]
O A
StartFreq StartFreq
om0 30.000000 MHe| om0 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26000000000 GHz, 26000000000 GHz
200 -200
- crstep| | .0 ) CF Step
oA 2597000000 GHz| M 2597000000 GHz,
3 Y t M e t M
400 i PRI e i ik A it an 00 e N A “_,,.,-M/wa"' i uto an
o A S Ve v
- FreqOffset - FreqOffset
OHz 0Hz
@00 00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)

use

s

s

use

30MHz~26GHz

30MHz~26GHz

1RB#0

1RB#0
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LTE FDD Band 12-1.4MHz Channel Bandwidth

Middle Channel

§ HL 3 SogADC | SENEEPULEE] 1 AL 10:25:26 AM Aug 12 2019 F § HL 3 SogADC | SENEEPULE 1 ALIGMAUTO | 10626402 AM Aug 12, 2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 79.500 kHz PO Wige == Trig: Free Run Amnmfamou 23458 enter Freq 79.500 kHz PO Wige == Trig: Free Run Amnmfamu T 1
IFGainlow  #Atten: 10 dB ol A a A A 8 IFGainlow  #Atten: 10 dB ol A a A A 8
Auto Tune Auto Tune
Mkr1 86.127 kHz Mkr1 105.867 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -47.066 dBm jodaic_Ref 9.22 dBm -47.628 dBm
og og
Center Freq| Center Freq|
0 79.500 kHz] 0 79.500 kHz|
-0 -0
StartFreq StartFreq
0 9,000 kHz, 0 9,000 kHz/
e il StopFreq e il StopFreq
150.000 kHz 150.000 kHz
0 1 - 1
‘
- : 'I“/Wﬁ ] A w m'."}tu,ﬁ-). " I'Vi "‘i i CF Step. ek Jnﬂ J“’U' Ilm 4 }M\: ,,W - ﬂJ CF Step
. M fl‘p F"‘f]‘w i W mﬂa | w L{M, 14.100 kHz] \W L\ \I:. ﬂ‘"\ 14.100 kHz|
'ﬂ"ﬂ-, 1 lauto Man (R ! j! iy uto Man
a8 hﬂ‘f i V M WM 08 f' ﬁ' ,u,HJ‘-]
. FreqOffset . FreqOffset
OHz 0Hz
gl 0.
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
s ysrane s ysrane
9KHz~150KHz 9KHz~150KHz
L RF 5002 ADC SENEE PULSE ALIGHALTD | 10:25:32 AM Aug 12,2019 Frequency L RF 500 AD- SENZE:PULSE BLIGHALTD | L0:26:07 AM Aug 12,2019 Frequency
Avg Type: RMS Trace Avg Type: RMS TRace
enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:gs\nmfamn AEIL2345 6 enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:“E‘Hmfamn AEIL2345 6
IFGainlow  #Atten: 10 4B vETIA A MK A A IFGainlow  #Atten: 10 4B vETIA A MK A A
Auto Tune Auto Tune
Ref Offset 922 48 Mkr1 150 kHz Ref Offset 922 48 Mkr1 150 kHz
{ogady _Rer9.22 dBm -50.025 dBm {ogady _Rer9.22 dBm -48.615 dBm
Center Freq| Center Freq|
2 15.075000 MHz| 2 15.075000 MHz|
-0 -0
StartFreq)| StartFreq
2 - 150,000 kHz] 2 - 150,000 kHz|
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30000000 MHz
A0 -40
1 1
P & CF Step wsE CF Step
we 2.985000 MHz| we 2.985000 MHz|
uto Man uto Man
) E)
- FreqOffset - FreqOffset
\ OHz \‘ 0Hz
R TR I ; Iy,
e AT EER (EE ST R _IJI.J.A‘_.I“T.A_M““H.J brcherlot o sl o e et ey bl .‘MW”‘IT“H Wb g ll'lflw‘
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
e g e g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALIGNAUTO  |10:25:35 AM Aug12 2019 F R F Sog AC | SENZE:PULGE | ALIGHAUTO  |10:26:0% AM Aug12 2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvalHold 100 e s enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvalHold 100 e s
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune Auto Tune
Mkr2 25.065 GHz Mkr2 25.610 GHz
Ref Offset3.1 dB Ref Offset3.1 dB
jodaid_Ref 30.00 dBm -31.990 dBm jodaid_Ref 30.00 dBm -31.496 dBm
og og
Center Freq| Center Freq|
2071 13.015000000 GHz| e ] 13.015000000 GHz|
)
StartFreq StartFreq
om0 30.000000 MHe| om0 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26000000000 GHz, 26000000000 GHz
200 -200
20 ¥ crstepl|[ | 00 I CFStep
WA 2597000000 GHz| I W 2597000000 GHz,
LTV t M t M
T S AN PPSPRPNTN LY L uto an| o L S WMV’"M uto an
- eV e By
- FreqOffset - FreqOffset
OHz 0Hz
@00 00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= g = g
30MHz~26GHz 30MHz~26GHz
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LTE FDD Band 12-1.4MHz Channel Bandwidth

High Channel

R FF | S0w/DC | SENEE:PULSE] | — 10:26:35 44 Aug 12,2019 f R FF | S0w/DC | SENGEPULSE | ALIGNAUTD | 10:27:13 4M Aug 12, 2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 79.500 kHz PO Wige == Trig: Free Run Amnmfamou 23458 enter Freq 79.500 kHz PO Wige == Trig: Free Run Amnmfamu T 1
[FGainlow  #Atten: 10 dB oA ARARA [FGainlow  #Atten: 10 dB oA ARARA
Auto Tune| Auto Tune
Mkr1 86.127 kHz Mkr1 14.076 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -47.449 dBm jodaic_Ref 9.22 dBm -48.821 dBm
og og
Center Freq Center Freq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
n 9.000 kHz| n 9.000 kHz|
e il StopFreq e il StopFreq
150,000 kHz 150,000 kHz!
-40. -40.
[ Iy
_m o ﬂ‘.‘t""" mﬂhﬂ Loy N"W. o crstep] | |l 3 WA% CF Step
- “ 14.100 kHz! i Thae ’NW“, H‘f \WHM e A 1‘IL | 14100 kHz,
J
oY ,JW’ (o i T TR WW’"“WW' P Tt P e AT W‘W“\ T |
- FreqOffset - Freq Offset
OHz 0Hz
gl gl
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
s ysrane s ysrane
9KHz~150KHz 9KHz~150KHz
L RF 5002 ADC SENEE PULSE PLIGHALTD | 10:26:43 AM Aug 12,2019 Fraquaney L RF 500 AD- SENZE:PULSE BLIGHALTD | L0:Z7:17 AM Aug 12,2019 Frequency
Avg T RMS TRACE| Avg T RMS TRACE|
enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:gs\nmfamn AEIL2345 6 enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:“E‘Hmfamn AEIL2345 6
WGanlow  #Atten: 10 4B CETIA AR kA& R T attan: 10 4B CeT/A A ARA A
Auto Tune Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -50.326 dBm {ogady _Rer9.22 dBm -47.344 dBm
Center Freq| Center Freq|
2 15075000 MHzl| | |2 15.075000 MHz
-0 -0
StartFreq)| StartFreq
2 — 150.000 kHz| 2 — 150.000 kHz|
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -08
1 1
. CFStep P CFStep
we 2985000 MHz we 2985000 MHz
uto Man uto Man
0 0,
» FreqOffset| » h FreqOffset|
\ OHz 0Hz
@ lL. - l#-.
ittt e A AR A P ot el e A o bbb iy
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= g = g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALIGHAUTO  |10:26:45 M Aug12 2019 F R RF Sog AC | SENZE:PULGE | ALIGNAUTO  |10:27:20 AM Aug12 2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvalHold 100 e s enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvalHold: 6100 e s
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune| Auto Tune
Mkr2 25.662 GHz Mkr2 25.610 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.779 dBm jodaid_Ref 30.00 dBm -31.951 dBm
og og
Center Freq Center Freq
D0f—t 13015000000 GHz| 20 13015000000 GHz,
StartFreq StartFreq
000 30000000 MHz] 000 30.000000 MHz,
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
200 -200
20 4 crstepl|[ | 00 I CFStep
y M 2597000000 GHz| e | 2597000000 GHz|
1 M IRV AV l M
400 et - PN e et s [y - ik 400 e " PRV el eVl uto an
o By h Ml g -
=0 FreqOffset =0 Freq Offset
OHz 0Hz
@00 @00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= g = g
30MHz~26GHz 30MHz~26GHz
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LTE FDD Band 12-3MHz Channel Bandwidth

Low Channel

§ HL AP ERY| SENEE:PULSE] |- 10:27:43 AM Aug 12,2019 F § HL AP ERY| SENZE:PULSE | ALIGHAUTO  |10:26:23 AM Aug12 2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 79.500 kHz — hJ Trig: Free Run AvaHald: 810D 23458 enter Freq 79.500 kHz I *\ Trig Free Run oo 23458
IFGainlow  #Atten: 10 dB ol A a A A 8 IFGainlow  #Atten: 10 dB ol A a A A 8
Auto Tune, Auto Tune
Mkr1 90.639 kHz Mkr1 13.935 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -50.219 dBm jodaic_Ref 9.22 dBm -50.673 dBm
og og
Center Freq| CenterFreq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
» 9,000 kHz| » 2,000 kHz,
@ Rl StopFreq e il StopFreq
150,000 kHz 150,000 kHz!
-40. -40.
1 1
- ’ | CFStep - [ ] CFStep
14100 kHz/ V’N 14100 kHz,
' CTmEma VT I P || T AN S NS .
hﬁdw T sty W\n{wﬂ%f«' I | O M N T AT AN i o W
1
» Freqoffset| | | FreqOffset
OHz 0Hz
E ) gl
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
= - = -
9KHz~150KHz 9KHz~150KHz
RL RF 502 DT SENEE PULSE PLIGHALTD | L0:27:53 AM Aug 12,2019 Fraquaney RL RF 500 AD- SENZE:PULSE BLIGHALTD | L0:28:27 AM Aug 12,2019 Frequency
Avg Type: RMS Trace Avg Type: RMS Trace]
enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:gs\nmfamn AEIL2345 6 enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:“E‘Hmfamn AEIL2345 6
IFGainlow  #Atten: 10 4B vETIA A MK A A IFGainlow  #Atten: 10 4B vETIA A MK A A
Auto Tune, Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -52.724 dBm {ogady _Rer9.22 dBm -52.974 dBm
Center Freq| CenterFreq
2 15075000 MHzl| | |2 15.075000 MHz
-0 -0
StartFreq)| StartFreq
» e 150,000 kHz| » e 150,000 kHz,
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -40
1
; crstep]| |. CF Step!
= 2985000 MHz e 2985000 MHz
ut Man ut Man
& El
- Freqoffset|| | FreqOffset
O0Hz 0Hz
T T
S ki hghe Wttt bt s o e T
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= g = g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALGNAUTO  |10:27:55 M Aug12 2019 F R F Sog AC | SENZE:PULGE | ALIGNAUTO  |10:26:30 AM Aug12 2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 13.015000000 S,Eﬂ,, == Trig:Free Run AvalHold 100 e s enter Freq 13.015000000 S,Eﬂ,, == Trig:Free Run AvalHold 100 e s
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune, Auto Tune
MKr2 25.143 GHz Mkr2 25.610 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.966 dBm jodaid_Ref 30.00 dBm -31.834 dBm
og og
Center Freq| CenterFreq
o 13015000000 GHz| 20l 13015000000 GHz,
4
StartFreq StartFreq
o) 30.000000 MHz/ o) 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
200 -200
a0 e crstepll| |0 4 CFStep,
T ]| 2597000000 GHz N M 2537000000 GHz
t M t M
o e o AI\,‘«M‘\[”‘"M uto an o b . M/\‘W'ﬂ wne! uto an
Ty i oo e S
. Freqoffsetf [ | . FreqOffset
OHz 0Hz
@00 @00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= g = g
30MHz~26GHz 30MHz~26GHz
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LTE FDD Band 12-3MHz Channel Bandwidth

Middle Channel

R FF | S0w/DC | SENEE:PULSE] |- 10:2857 M Aug L2 2019 f R FF | S0w/DC | SENGEPULSE 1 ALIGNAUTD | 10:29:32 &M Aug 12, 2019 F
Avg Type: RMS TRACE[1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 79.500 kHz — hJ Trig: Free Run AvaHald: 810D 23458 enter Freq 79.500 kHz I *\ Trig Free Run oo 23458
IFGainlow  #Atten: 10 dB ol A a A A 8 IFGainlow  #Atten: 10 dB ol A a A A 8
Auto Tune, Auto Tune
Mkr1 90.921 kHz Mkr1 12.807 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -45.406 dBm jodaic_Ref 9.22 dBm -48.391 dBm
og og
Center Freq| CenterFreq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
» 9,000 kHz| » 2,000 kHz,
e il StopFreq e il StopFreq
150,000 kHz 150,000 kHz!
@ 1 s
- 4 qu " ; f‘l““h Yy » ; CFStep - K) : N wn % i h\' CFStep
14400 kHz. e 7 s 14400 kHz,
it et e TN bl AT T ST i, s
@8 a8
» Freqoffset| | | FreqOffset
OHz 0Hz
gl gl
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
= - = -
9KHz~150KHz 9KHz~150KHz
RL RF 502 DT SENEE PULSE PLIGHALTD | L0:29:02 AM Aug 12,2019 Fraquaney RL RF 500 0x SENZE:PULSE BLIGHALTD | 10:29:36 AM Aug 12,2019 Frequency
Avg Type: RMS TRace Avg Type: RMS TRace
enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:gs\nmfamn AEIL2345 6 enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:“E‘Hmfamn AEIL2345 6
WGanlow  #Atten: 10 4B CETIA AR kA& R T attan: 10 4B CeT/A A ARA A
Auto Tune, Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -48.899 dBm {ogady _Rer9.22 dBm -49.871 dBm
Center Freq| CenterFreq
2 15075000 MHzl| | |2 15.075000 MHz
-0 -0
StartFreq)| StartFreq
» e 150,000 kHz| » e 150,000 kHz,
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -40
1 1
wiE crstep]| |. CF Step!
we 2985000 MHz we 2985000 MHz
ut Man ut Man
& El
" FreqOffset, " FreqOffset
- - 4
,l\ O0Hz 5‘“ 0Hz
/; -
Y R P TP A PRSIy PR T B e g
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= gerems = gerems
150KHz~30MHz 150KHz~30MHz
R F Sai AL | SENSE:PULGE]| [ RLIGNATO | 10:20004 AM Aug 12,2019 f R F Sai AL | SENSE:PULSE [ RLIGNATO | 10:20:39 AM Aug 12,2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 13.015000000 SHTF“ = Trig:FreeRun Aﬁmmfmmu 23458 enter Freq 13.015000000 SHTF“ = Trig:FreeRun Aﬁmmfmmu 23458
IFGainlow  #Atten: 40 dB ol A a A A 8 IFGainlow  #Atten: 40 dB ol A a A A 8
Auto Tune, Auto Tune
Mkr2 25.584 GHz MKkr2 25.740 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -32.011 dBm jodaid_Ref 30.00 dBm -31.962 dBm
og og
Center Freq| CenterFreq
D0f—t 13015000000 GHz| 20|y 13015000000 GHz,
StartFreq StartFreq
o) 30.000000 MHz/ o) 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
200 -200
0 ¢ crstepll [ |00 CF Step
A W 2597000000 GHz| 2597000000 GHz|
aa e M t M:
00 » - n MWW"“ et ito gl 00 bt ot n MM/\’W/‘AW uto an
e v b= T Y
. Freqoffsetf [ | . FreqOffset
OHz 0Hz
@00 @00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= gerems = gerems
30MHz~26GHz 30MHz~26GHz
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LTE FDD Band 12-3MHz Channel Bandwidth

High Channel

QPSK

16QAM

§ HL 3 SogADC | SENEEPULEE] 1 ALIG 10:30006 AM Aug 12 2019 F § HL 3 SogADC | SENEEPULE 1 ALIGMAUTO | 10:30040 AM Aug 12 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 79.500 kHz g wide =+ Trig:Free Run AvglHold: 8100 o enter Freq 79.500 kHz g wide =+ Trig:Free Run AvglHold: 8100 o
IFGaimLow ~ $Atten: 10 dB oA ARARA \FGainlow  #Atten: 10 dB ceT/h AR A
Auto Tune| Auto Tune
Mkr1 85.845 kHz Mkr1 11.256 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -48.005 dBm jodaic_Ref 9.22 dBm -48.394 dBm
og og
Center Freq Center Freq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
n 9.000 kHz| n 9.000 kHz|
e il StopFreq @ Rl StopFreq
150,000 kHz 150,000 kHz!
-40. -40.
21 .1
- o ) ﬁ"“ﬂﬁ . "'ﬂl W crstep|| | \\ f‘"“L .wfﬂ -fl - L CF Step|
14400 kHz. 0 iy 14400 kHz,
WL e AT S A e Tl ENCRT e D
Mgl TN o | akula i G T AL TR | T
- FreqOffset - Freq Offset
OHz 0Hz
gl 0.
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
s ysrane s ysrane
9KHz~150KHz 9KHz~150KHz
L RF 5002 ADC SENEE PULSE ALIGHALTD | 10:30:11 AM Aug 12,2019 Frequency L RF 500 AD- SENZE:PULSE BLIGHALTD | 10:30:45 AM Aug 12,2019 Frequency
X Avg Type: RMS TRACE[123456 1 Avg Type: RMS TRACE[123456
enter Freq 15.075000MHz 1, . ¢\ orun AvglHold: 8100 o enter Freq 15.075000 MHz | 1/ hun AvglHold: 81100 o
WGanlow  #Atten: 10 4B CETIA AR kA& R T attan: 10 4B CeT/A A ARA A
Auto Tune Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -47.395 dBm {ogady _Rer9.22 dBm -47.913 dBm
Center Freq| Center Freq|
2 15075000 MHzl| | |2 15.075000 MHz
-0 -0
StartFreq)| StartFreq
2 — 150.000 kHz| 2 — 150.000 kHz|
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
408 -08
1 1
P CFStep P CFStep
we 2985000 MHz we 2985000 MHz
uto Man uto Man
0 0,
» FreqOffset » FreqOffset
OHz \“ 0Hz
* 1\ L ] Y
it abntu ety non i b o MWNM\'WWWﬁ i o et At A et e il
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
e g e g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALIGHAUTO  |10:30:13 AM Aug12 2019 F R F Sog AC | SENZE:PULGE | ALIGNAUTO  |10:30:45 AM Aug12 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvglHold: 5H00 o enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvglHold: 5H00 o
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune| Auto Tune
Mkr2 25.584 GHz Mkr2 25.610 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.843 dBm jodaid_Ref 30.00 dBm -31.649 dBm
og og
Center Freq Center Freq
20l 13015000000 GHz| 20— 13015000000 GHz,
4
StartFreq StartFreq
000 30000000 MHz] 000 30.000000 MHz,
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
200 -200
20 I crstepl|[ | 00 § CFStep
bt NM 25597000000 GHz} | 2597000000 GHz|
1 M PV 1 I
oo L o A!\""M’M"‘M uto an o L R dwwwfw uto an|
s T v ™ e [
=0 FreqOffset =0 Freq Offset
OHz 0Hz
@00 00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= g = g

30MHz~26GHz

30MHz~26GHz

1RB#0

1RB#0
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LTE FDD Band 12-5MHz Channel Bandwidth

Low Channel

i KL R ERY| SENEE:PULSE] |- 10:31:15 &M Aug 12,2019 F i KL R ERY| SENSE:PULSE | ALIGNAUTO_|10:31:49 AM Aug 12,2019 F
Avg Type: RMS TRACE[1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 79.500 kHz PO Wige == Trig: Free Run Amnmfamou 23458 enter Freq 79.500 kHz PO Wige == Trig: Free Run Amnmfamu T 1
IFGainlow  #Atten: 10 dB ol A a A A 8 IFGainlow  #Atten: 10 dB ol A a A A 8
Auto Tune, Auto Tune
Mkr1 90.357 kHz Mkr1 11.961 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -49.865 dBm jodaic_Ref 9.22 dBm -50.634 dBm
og og
Center Freq| CenterFreq
R 78,500 kHz| R 78,500 kHz,
-0 -0
StartFreq StartFreq
» 9,000 kHz| » 2,000 kHz,
e il StopFreq e il StopFreq
150,000 kHz 150,000 kHz!
-40. -40.
1{%‘: CF s '1 CF s
tep! tep.
@ [iYi] L 14.100 kHz] @ W‘ ' 14.100 kHz|
o N [ e A Y .
B el ki KL/ SR (ML g Ut WY,
» FreqOffset, » FreqOffset
OHz 0Hz
gl gl
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
= - = -
9KHz~150KHz 9KHz~150KHz
L RF 5002 ADC SENEE PULSE PLIGHALTD | 10:31:19 AM Aug 12,2019 Fraquaney L RF 500 AD- SENZE:PULSE ALIGHALTD | L3154 AM Aug 12,2019 Frequency
Avg Type: RMS TRace Avg Type: RMS TRacE|
enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:gs\nmfamn AEIL2345 6 enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:“E‘Hmfamn AEIL2345 6
WGanlow  #Atten: 10 4B CETIA AR kA& R T attan: 10 4B CeT/A A ARA A
Auto Tune, Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -51.936 dBm {ogady _Rer9.22 dBm -61.189 dBm
Center Freq| CenterFreq
2 15.075000 MHz 2 15.075000 MHz
-0 -0
StartFreq)| StartFreq
» e 150,000 kHz| » e 150,000 kHz,
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -40
! CFste ' CFSte
4 P 4 P
we 2985000 MHz we 2985000 MHz
ut Man ut Man
& El
- FreqOffset, - FreqOffset
OHz H‘ 0Hz
a8 NI‘J - tuw
WA b g Robrundipibd bty Pl oot i T N e R L TR e
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= g = g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALGNAUTO  |10:31:22 AM Aug12 2019 F R RF Sog AC | SENZE:PULGE | ALGNAUTO  |10:31:56 M Aug12 2019 F
Avg Type: RMS TRACE|1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvalHold 100 e s enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvalHold 100 e s
IFGainlow  #Atten: 40 dB ol A a A A 8 IFGainlow  #Atten: 40 dB ol A a A A 8
Auto Tune, Auto Tune
Mkr2 25.688 GHz Mkr2 25.117 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.538 dBm jodaid_Ref 30.00 dBm -31.732 dBm
og og
Center Freq| CenterFreq
20l 13015000000 GHz| 20l 13015000000 GHz,
StartFreq StartFreq
o) 30.000000 MHz/ o) 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
200 -200
2
. CF Step! . § CF Step
= P M 2537000000 GHz ae e A | 2597000000 GHz
t M o t M
400 ety e, p NHM/“"’\J\.'\IJ uto an o e _ A e M Pl uto an,
- ™ v " = [
. FreqOffset, . FreqOffset
OHz 0Hz
@00 @00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= g = g
30MHz~26GHz 30MHz~26GHz
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LTE FDD Band 12-5MHz Channel Bandwidth

Middle Channel

QPSK

16QAM

§ HL AP ERY| SENEE:PULSE] |- 10:32:24 AM Aug 12,2019 F § HL AP ERY| SENZE:PULSE | ALIGNAUTO  |10:32:53 AM Aug12 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 79.500 kHz e h.,‘ Trig:Free Run AvglHold: 8100 o enter Freq 79.500 kHz e h.,‘ Trig:Free Run AvglHold: 8100 o
IFGainlow  #Atten: 10 dB ol A a A A 8 IFGainlow  #Atten: 10 dB ol A a A A 8
Auto Tune, Auto Tune
Mkr1 90.780 kHz Mkr1 105.585 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -47.487 dBm jodaic_Ref 9.22 dBm -47.537 dBm
og og
Center Freq| CenterFreq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
» 9,000 kHz| » 2,000 kHz,
@ Rl StopFreq e il StopFreq
150,000 kHz 150,000 kHz!
-40. -40.
1
- T el |1 Mg iy LSRR P s
X 2] i X 2]
M e A LA LT Y O R | I L T LT T T
08 I 08 1 |
» Freqoffset| | | FreqOffset
OHz 0Hz
0. 0.
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
= - = -
9KHz~150KHz 9KHz~150KHz
RL RF 502 DT SENEE PULSE PLIGHALTD | 10:32:28 AM Aug 12,2019 Fraquaney RL RF 500 AD- SENZE:PULSE PLIGHALTD | L0:33:02 AM Aug 12,2019 Frequency
- Avg Type: RMS TRACE[123456 X Avg Type: RMS TACE[123456
enter Freq 15.075000MHz 1, . ¢\ orun AvglHold: 8100 o enter Freq 15.075000 MHz | 1/ hun AvglHold: 81100 o
IFGainlow  #Atten: 10 4B vETIA A MK A A IFGainlow  #Atten: 10 4B vETIA A MK A A
Auto Tune, Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -48.958 dBm {ogady _Rer9.22 dBm -48.478 dBm
Center Freq| CenterFreq
2 15075000 MHzl| | |2 15.075000 MHz
-0 -0
StartFreq)| StartFreq
» e 150,000 kHz| » e 150,000 kHz,
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -40
1 1
wiE crstepf | |...F CF Step!
we 2985000 MHz we 2985000 MHz
ut Man ut Man
& El
- Freqoffset|| | FreqOffset
L‘m. OHz '\ 0Hz
“ L Mtk b bt -\\W\ “ "La ™ Lt bl PRATR IR e [ &kl ™)
gl el il et setop bbbl VAo by o s g b bevh
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= g = g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALGNAUTO  |10:32:31 AM Aug12 2019 F R RF Sog AC | SENZE:PULGE | ALIGNAUTO  |10:32:05 AM Aug12 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvglHold: 4100 o enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvglHold: 4100 o
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune, Auto Tune
Mkr2 25.636 GHz Mkr2 25.662 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.798 dBm jodaid_Ref 30.00 dBm -31.688 dBm
og og
Center Freq| CenterFreq
o 13015000000 GHz| D0k 13015000000 GHz,
4 O
StartFreq StartFreq
o) 30.000000 MHz/ o) 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
200 -200
20 4 crstepl|[ | 00 ) CFStep
W 25597000000 GHz} bem .| 2597000000 GHz|
t M W I M
400 tofon L A Mwwﬂ oy - ik 400 sk fosiea, 1, Ve ol ““""’“"Ph m— o
o b A -y - [ A
. Freqoffsetf [ | . FreqOffset
OHz 0Hz
@00 00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)

s

use

use

s

30MHz~26GHz

30MHz~26GHz

1RB#0

1RB#0
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LTE FDD Band 12-5MHz Channel Bandwidth

High Channel

§ HL 3 SogADC | SENEEPULEE] 1 AL 10:33:32 AM Aug 12 2019 F § HL 3 SogADC | SENEEPULE 1 ALIGNAUTI 10:34:06 AM Aug 12 2019 F
Avg Type: RMS TRacey 2 requency Avg Type: RMS TRace]y 2 requency
enter Freq 79.500 kHz — hJ Trig: Free Run AvaHald: 810D 23458 enter Freq 79.500 kHz I *\ Trig Free Run oo 23458
IFGaimLow ~ $Atten: 10 dB oA ARARA \FGainlow  #Atten: 10 dB ceT/h AR A
Auto Tune| Auto Tune
Mkr1 90.216 kHz Mkr1 §3.697 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -48.254 dBm jodaic_Ref 9.22 dBm -50.631 dBm
og og
Center Freq| Center Freq|
0 79.500 kHz] 0 79.500 kHz|
El El
StartFreq StartFreq
n 9.000 kHz| n 9.000 kHz|
e il StopFreq e il StopFreq
150.000 kHz 150.000 kHz
-40. -40.
1
[) 1
» v W"“]F“” \ . ] crstep]| | V Q ] CF Step
* Wy IR | | IR W g, g
an‘ A Ay A e s | ‘ g ‘“\“PW. " .n
- FreqOffset| - FreqOffset|
OHz 0Hz
gl 0.
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
s ysrane s ysrane
9KHz~150KHz 9KHz~150KHz
L RF 5002 ADC SENEE PULSE ALIGHAUTO | 10:33:37 AM Aug 12,2019 Frequency L RF 500 AD- SENZE:PULSE ALIGHAUTO | 10:34:11 AM Aug 12,2019 Frequency
Avg T RMS TRACE| Avg T RMS TRACE|
enter Freq 15.075000 MHsz — _J Trig:Free Run A:gs\nmfaﬂon el 2145 enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:us\nmfamn ElL 2145
IFGainlow  #Atten: 10 4B vETIA A MK A A IFGainlow  #Atten: 10 4B vETIA A MK A A
Auto Tune Auto Tune
Ref Offset 922 48 Mkr1 150 kHz Ref Offset 922 48 Mkr1 150 kHz
{ogady _Rer9.22 dBm -48.829 dBm {ogady _Rer9.22 dBm -49.208 dBm
CenterFreq Center Freq
2 15.075000 MHz| 2 15.075000 MHz|
-0 -0
StartFreq)| StartFreq
2 — 150.000 kHz| 2 — 150.000 kHz|
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30000000 MHz
A0 -40
1 1
wsE CF Step . = CF Step
we 2.985000 MHz| we 2.985000 MHz|
uto Man uto Man
0 0,
- FreqOffset| - FreqOffset|
O0Hz v 0Hz
. '\" AN
TS PO NP T NP RPEYPRTYFTIT PSS SRV eesaon e bt e b e o
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
e ysrans e ysrans
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALIGNAUTO  |10:33:3% AM Aug12 2019 F R F Sog AC | SENZE:PULGE | ALIGNAUTO  |10:34:14 AM Aug12 2019 F
Avg Type: RMS TRACE[1 2 requency Avg Type: RMS TRACE|1 2 requency
enter Freq 13.015000000 S,Eﬂ,, h.,‘ Trig:Free Run AvalHold 100 e s enter Freq 13.015000000 S,Eﬂ,, h.,‘ Trig:Free Run AvalHold 100 e s
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune| Auto Tune
Mkr2 25.610 GHz Mkr2 25.662 GHz
Ref Offset3.1 dB Ref Offset3.1 dB
jodaid_Ref 30.00 dBm -31.616 dBm jodaid_Ref 30.00 dBm -31.879 dBm
og og
Center Freq| Center Freq|
B0t 13.015000000 GHz 2 Al 13015000000 GHz
StartFreq StartFreq
000 30.000000 MHz, 000 30.000000 MHz
0o 7300 d StopFreq 0o 7300 d StopFreq
26000000000 GHz, 26000000000 GHz
200 -200
20 I crstep| | | | CFStep
A N M 25597000000 GHz} - o M 25597000000 GHz!
Ve, e M t M:
00 bt A At NS o — an 00 ey o e W g et uto an
e vy Al nlme [P N
0 FreqOffset| 0 FreqOffset|
OHz 0Hz
@00 00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= Gysrans = Gysrans
30MHz~26GHz 30MHz~26GHz
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LTE FDD Band 12-10MHz Channel Bandwidth

Low Channel

R FF | S0w/DC | SENEE:PULSE] |- 10:34:41 &M Aug 12 2019 f R FF | S0w/DC | SENGEPULSE 1 ALIGNAUTD |10:35:15 &M Aug12, 2019 F
Avg Type: RMS Tace]y 2 requency Avg Type: RMS Thace]y 2 requency
enter Freq 79.500 kHz — hJ Trig: Free Run AvaHald: 810D 23458 enter Freq 79.500 kHz I *\ Trig Free Run oo 23458
IFGaimLow ~ $Atten: 10 dB oA ARARA \FGainlow  #Atten: 10 dB ceT/h AR A
Auto Tune, Auto Tune
Mkr1 90.921 kHz Mkr1 90.498 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -46.357 dBm jodaic_Ref 9.22 dBm -47.892 dBm
og og
Center Freq| CenterFreq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
» 9,000 kHz| » 2,000 kHz,
e il StopFreq e il StopFreq
150,000 kHz 150,000 kHz!
0 ’1 0
@ Bl et . fJ|I\ crstepll [ | .0 W"’ i i d ) | CF Step
14400 kHz. v 14400 kHz,
et A AT b AT W At il A A T (L T T )
a8 Ty a8 l
» Freqoffset| | | FreqOffset
OHz 0Hz
E ) gl
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
= - = -
9KHz~150KHz 9KHz~150KHz
RL RF 502 DT SENEE PULSE BLIGHAJTO | 10:34:45 AM Aug 12,2019 Fraquaney RL RF 500 0x SENEEPULSE ALIGHALTD | 10:35:19 AM Aug 12,2019 Frequency
Avg Type: RMS Trace] Avg Type: RMS Trace]
enter Freq 15.075000 MHsz — _J Trig:Free Run A:gs\nmfaﬂon ElL 2145 enter Freq 15.075000 MHsz — _J Trig:Frea Fun A:us\nmfamn ElL 2145
IFGainlow  #Atten: 10 4B vETIA A MK A A IFGainlow  #Atten: 10 4B vETIA A MK A A
Auto Tune, Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -49.641 dBm {ogady _Rer9.22 dBm -50.248 dBm
Center Freq| CenterFreq
2 15075000 MHzl| | |2 15.075000 MHz
-0 -0
StartFreq)| StartFreq
» e 150,000 kHz| » e 150,000 kHz,
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -40
1 1
; crstep]| |. CF Step!
we 2985000 MHz we 2985000 MHz
ut Man ut Man
& El
- Freqoffset|| | FreqOffset
& OHz 0Hz
o oy
. | 1 i I " " v (T
i b Ao A it e e e
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= gerems = gerems
150KHz~30MHz 150KHz~30MHz
R F Sai AL | SENSE:PULGE]| [ RLIGNAUTO | 10:34:43 AM Aug 12,2019 f R RF Sai AL | SENSE:PULSE [ ALIGNAUTO | 10:35:22 AM Aug 12,2019 f
Avg Type: RMS Thace]y 2 requency Avg Type: RMS Thace]y 2 requency
enter Freq 13.015000000 SHTF“ *\ Trig Free Run oo 23458 enter Freq 13.015000000 SHTF“ *\ —— Raoolt o 23458
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune, Auto Tune
MKkr2 25.662 GHz Mkr2 25.714 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.504 dBm jodaid_Ref 30.00 dBm -31.839 dBm
og og
Center Freq| CenterFreq
v 13015000000 GHz| v 13015000000 GHz,
StartFreq StartFreq
o) 30.000000 MHz/ o) 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
-200 -200
- er}‘ crstep| | .0 ”Nq CF Step
2597000000 GHz| 2597000000 GHz|
[P 1 M ST, 1 I
a0 - A A/\;HNAJ"MAW uto an o L . A M‘*"“’“““NW“/J el uto an;
I e e e e
. Freqoffsetf [ | . FreqOffset
OHz 0Hz
@00 @00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= gerems = gerems
30MHz~26GHz 30MHz~26GHz
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LTE FDD Band 12-10MHz Channel Bandwidth

Middle Channel

QPSK

16QAM

505 ADC

SENZEPULGE ALIGHALTE

10:36:24 AM Mg 12, 2019

R FF | S0w/DC | SENEE:PULSE] | 10:35:49 &M Ag 12, 2019 F i 3 | 1 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 79.500 kHz oW h.,‘ Trig:Free Run AvglHold: 800 o enter Freq 79.500 kHz oW h.,‘ Trig:Free Run AvglHold: 800 o
IFGainlow  #Atten: 10 dB ol A a A A 8 IFGainlow  #Atten: 10 dB ol A a A A 8
Auto Tune| Auto Tune
Mkr1 47.211 kHz Mkr1 16.191 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -47.402 dBm jodaic_Ref 9.22 dBm -45.809 dBm
og og
Center Freq Center Freq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
n 9.000 kHz| n 9.000 kHz|
@ Rl StopFreq e il StopFreq
150,000 kHz 150,000 kHz!
40 -408 1
1
" ?UL“ I & ."J""‘ﬂ " crstepll| | .os . . bt 4 A T b ol CF Step,
P T 14400 kHz. Y 14400 kHz,
e A e T e VA M | L A R S A L L T R
08 08
- FreqOffset - Freq Offset
OHz 0Hz
E ) gl
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
s ysrane s ysrane
9KHz~150KHz 9KHz~150KHz
L RF 5002 ADC SENEE PULSE PLIGHALTD | 10:35:54 AM Aug 12,2019 Fraquaney L RF 500 AD- SENZE:PULSE ALIGHALTD | 10:36:28 AM Aug 12,2019 Frequency
X Avg Type: RMS TRACE[123456 1 Avg Type: RMS TRACE[123456
enter Freq 15.075000MHz 1, . ¢\ orun AvglHold: 8100 o enter Freq 15.075000 MHz | 1/ hun AvglHold: 81100 o
WGanlow  #Atten: 10 4B CETIA AR kA& R T attan: 10 4B CeT/A A ARA A
Auto Tune Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -48.333 dBm {ogady _Rer9.22 dBm -47.474 dBm
Center Freq| Center Freq|
2 15075000 MHzl| | |2 15.075000 MHz
-0, -0,
StartFreq)| StartFreq
2 — 150.000 kHz| 2 — 150.000 kHz|
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -08
1 1
. CFStep P CFStep
we 2985000 MHz we 2985000 MHz
uto Man uto Man
0, 0,
» FreqOffset » FreqOffset
\)\_ OHz k'f\ 0Hz
e ke oo J A
MWWwaww‘w b LB NWM“%WQ&#WW%%%%'MMMMMHW
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
e g e g
150KHz~30MHz 150KHz~30MHz
R F Sog AC | SENEEPULEE] | ALIGNAUTO  |10:35:56 AM Aug12 2019 F R F Sog AC | SENZE:PULGE | ALGNAUTO  |10:36:31 AM Aug12 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvglHold: EH0D o enter Freq 13.015000000 E,Eﬂ,, h.,‘ Trig:Free Run AvglHold: EH0D o
IFGainlow ~ #Atten: 40 dB werlh AAARA \FGaintav  #Atten: 40 4B CET|A & A AA A
Auto Tune| Auto Tune
MKkr2 25.714 GHz Mkr2 25.688 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.798 dBm jodaid_Ref 30.00 dBm -31.934 dBm
og og
Center Freq Center Freq
D0t 13015000000 GHz| 2 13.015000000 GHz
o'
StartFreq StartFreq
000 30000000 MHz] 000 30.000000 MHz,
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
-200 -200
0 J\% crstepll | | .00 CF Step
2597000000 GHz| 2597000000 GHz|
L N i ¢ M [ A t "
00 et A M"‘"“WW haiell ik gl 00 s Iy MWW*\MVA o uto an|
ol L L R o
=0 FreqOffset =0 Freq Offset
OHz 0Hz
@0 @00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)
= g = g

30MHz~26GHz

30MHz~26GHz

1RB#0

1RB#0
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LTE FDD Band 12-10MHz Channel Bandwidth

High Channel

QPSK

16QAM

§ HL AP ERY| SENEE:PULSE] |- 10:3:5 &M Aug 12,2019 f § HL AP ERY| SENEEPULE | ALIGNAUTD |10:37:32 &M Aug 12, 2019 F
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 79.500 kHz e h.,‘ Trig:Free Run AvglHold: 8100 o enter Freq 79.500 kHz e h.,‘ Trig:Free Run AvglHold: 8100 o
IFGaimLow ~ $Atten: 10 dB oA ARARA \FGainlow  #Atten: 10 dB ceT/h AR A
Auto Tune, Auto Tune
Mkr1 91.344 kHz Mkr1 105.867 kHz
Ref Offset8.22 dB Ref Offset8.22 dB
jodaic_Ref 9.22 dBm -48.378 dBm jodaic_Ref 9.22 dBm -48.036 dBm
og og
Center Freq| CenterFreq
R 7es00kHzf | |2 78,500 kHz,
-0 -0
StartFreq StartFreq
» 9,000 kHz| » 2,000 kHz,
@ S StopFreq @ S Stop Freq|
150,000 kHz 150,000 kHz!
-40. -40.
1
@ fy”\ , 'WH' J""lﬂ crstepf|| | l‘% JT‘ r"l““\}n‘ﬂ '\‘M‘ 0 SRy “m CF Step
14400 kHz. 1 M 14400 kHz,
Ao P AW, e " e e A T T Y e Y P
e \,Jﬁhj"m\ﬁ Vﬂmw m | T’l ;}M W L\‘}wﬂy uto an . lv‘l | “ { ot an
» Freqoffset| | | FreqOffset
OHz 0Hz
gl gl
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 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
= - = -
9KHz~150KHz 9KHz~150KHz
RL RF 502 DT SENEE PULSE ALIGHALTD | L0:37:03 AM Aug 12,2019 Fraquaney RL RF 500 0x SENEEPULSE PLIGHALTD | L0:37:37 AM Aug 12,2019 Frequency
- Avg Type: RMS TACE[123456 X Avg Type: RMS TACE[123456
enter Freq 15.075000MHz 1, . ¢\ orun AvglHold: 8100 o enter Freq 15.075000 MHz | 1/ hun AvglHold: 81100 o
IFGainlow  #Atten: 10 4B vETIA A MK A A IFGainlow  #Atten: 10 4B vETIA A MK A A
Auto Tune, Auto Tune
Ref Offsst9.22 dB Mkr1 150 kHz Ref Offsst9.22 dB Mkr1 150 kHz
{ogady _Rer9.22 dBm -49.282 dBm {ogady _Rer9.22 dBm -47.963 dBm
Center Freq| CenterFreq
2 15075000 MHzl| | |2 15.075000 MHz
-0, -0,
StartFreq)| StartFreq
» e 150,000 kHz| » e 150,000 kHz,
e stopFreqfl | | ¢ StopFreq
30.000000 MHz 30.000000 MHz
A0 -08
1 1
wilE crstepf | | ... CF Step!
we 2985000 MHz we 2985000 MHz
ut Man ut Man
& El
- Freqoffset|| | FreqOffset
| OHz 0Hz
@ “L."“ 0 I 0 u“i"“.
b B Wt s AT a4 L T R R TI N T er E
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
= gerems = gerems
150KHz~30MHz 150KHz~30MHz
R F Sai AL | SENSE:PULGE]| [ ALIGNAUTO | 10:37:05 AM Aug 12,2019 f R F Sai AL | SENSE:PULSE [ ALIGNATO | 10:37:39 AM Aug 12,2019 f
Avg Type: RMS TRACE[12345 6 requency Avg Type: RMS TRACE[123456 requency
enter Freq 13.015000000 S,.TF,, h.,‘ Trig:Free Run AvglHold: 5H00 o enter Freq 13.015000000 S,.TF,, h.,‘ Trig:Free Run AvglHold: 5H00 o
WFGainlow  #Atten:40 dB oA ARARA WFGainlow  #Atten:40 dB oA ARARA
Auto Tune, Auto Tune
Mkr2 25.662 GHz Mkr2 25.714 GHz
Ref Offset8.1 B Ref Offset8.1 B
jodaid_Ref 30.00 dBm -31.491 dBm jodaid_Ref 30.00 dBm -32.090 dBm
og og
Center Freq| CenterFreq
e ] 13015000000 GHz| e 13015000000 GHz,
4 0
StartFreq StartFreq
o) 30.000000 MHz/ o) 30.000000 MHz|
0o 7300 StopFreq| 0o 7300 StopFreq|
26.000000000 GHz 26.000000000 GHz
200 -200
20 § crstep| | | CFStep
W 2597000000 GHz| A 2597000000 GHz|
t M t M
400 b WA MWWWW - ik 00 I R P Nt el m— o
- b _ P ey WA
. Freqoffsetf [ | . FreqOffset
OHz 0Hz
@00 @00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz® Sweep 64.93 ms (1001 pts)

use

s

s

use

30MHz~26GHz

30MHz~26GHz

1RB#0

1RB#0
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Radiated Measurement:

Remark:
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1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12 @ QPSK

modulation.

2. EIRP=Pyea(dBm)-P(dB) +G4(dBi)

3. We were not recorded other points as values lower than limits.

4. Margin = Limit - EIRP

LTE FDD Band 12_Channel Bandwidth 1.4MHz_QPSK __Low Channel
. Ga Peak - .
Frequency Pmea Pa Distance Limit Margin o
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
1399.4 -30.98 2.86 3.00 7.25 -26.59 -13.00 13.59 H
2099.1 -36.60 2.94 3.00 9.53 -30.01 -13.00 17.01 H
1399.4 -28.08 2.86 3.00 7.25 -23.69 -13.00 10.69 V
2099.1 -33.42 2.94 3.00 9.53 -26.83 -13.00 13.83 V
LTE FDD Band 12 Channel Bandwidth 1.4MHz QPSK Middle Channel
. Ga N .
Frequency Pwvea Pe Distance EIRP Limit Margin L
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1415.0 -28.72 2.88 3.00 7.31 -24.29 -13.00 11.29 H
2122.5 -33.73 2.97 3.00 9.55 -27.15 -13.00 14.15 H
1415.0 -25.56 2.88 3.00 7.31 -21.13 -13.00 8.13 V
2122.5 -30.95 2.97 3.00 9.55 -24.37 -13.00 11.37 V
LTE FDD Band 12_Channel Bandwidth 1.4MHz_QPSK High Channel
. Ga N .
Frequency Pwea P Distance EIRP Limit Margin L
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1430.6 -28.28 2.91 3.00 7.82 -23.37 -13.00 10.37 H
2145.9 -32.60 3.05 3.00 9.66 -25.99 -13.00 12.99 H
1430.6 -26.13 2.91 3.00 7.82 -21.22 -13.00 8.22 V
2145.9 -28.78 3.05 3.00 9.66 -22.17 -13.00 9.17 V
LTE FDD Band 12 Channel Bandwidth 3MHz_QPSK Low Channel
. Ga Peak - .
Frequency Pwea P Distance Limit Margin L
Antenna EIRP Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
1401.0 -31.02 2.86 3.00 7.25 -26.63 -13.00 13.63 H
2101.5 -35.56 2.94 3.00 9.53 -28.97 -13.00 15.97 H
1401.0 -28.24 2.86 3.00 7.25 -23.85 -13.00 10.85 V
2101.5 -33.00 2.94 3.00 9.53 -26.41 -13.00 13.41 V
LTE FDD Band 12 Channel Bandwidth 3MHz QPSK Middle Channel
. Ga . .
Frequency Pmea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MH2) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1415.0 -28.95 2.88 3.00 7.31 -24.52 -13.00 11.52 H
2122.5 -33.65 2.97 3.00 9.55 -27.07 -13.00 14.07 H
1415.0 -25.52 2.88 3.00 7.31 -21.09 -13.00 8.09 V
2122.5 -31.15 2.97 3.00 9.55 -24.57 -13.00 11.57 V
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LTE FDD Band 12 Channel Bandwidth 3MHz_QPSK High Channel
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. Ga - .
Frequency Pwea P Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1429.0 -29.62 2.91 3.00 7.82 -24.71 -13.00 11.71 H
2143.5 -35.09 3.05 3.00 9.66 -28.48 -13.00 15.48 H
1429.0 -26.38 2.91 3.00 7.82 -21.47 -13.00 8.47 V
2143.5 -32.20 3.05 3.00 9.66 -25.59 -13.00 12.59 V
LTE FDD Band 12 Channel Bandwidth 5MHz QPSK Low Channel
. Ga Peak o .
Frequency Pwea P Distance Limit Margin o
Antenna EIRP Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
1403.0 -30.93 2.86 3.00 7.25 -26.54 -13.00 13.54 H
2104.5 -36.34 2.94 3.00 9.53 -29.75 -13.00 16.75 H
1403.0 -28.20 2.86 3.00 7.25 -23.81 -13.00 10.81 V
2104.5 -33.51 2.94 3.00 9.53 -26.92 -13.00 13.92 V
LTE FDD Band 12_Channel Bandwidth 5MHz_QPSK Middle Channel
. Ga N .
Frequency Pwea P Distance EIRP Limit Margin L
Antenna Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1415.0 -30.56 2.88 3.00 7.31 -26.13 -13.00 13.13 H
2122.5 -35.65 2.97 3.00 9.55 -29.07 -13.00 16.07 H
1415.0 -27.82 2.88 3.00 7.31 -23.39 -13.00 10.39 V
2122.5 -32.45 2.97 3.00 9.55 -25.87 -13.00 12.87 V
LTE FDD Band 12_Channel Bandwidth 5MHz_QPSK High Channel
. Ga N .
Frequency Pwmea P Distance EIRP Limit Margin -
Antenna Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1427.0 -27.66 2.91 3.00 7.82 -22.75 -13.00 9.75 H
2140.5 -31.44 3.05 3.00 9.66 -24.83 -13.00 11.83 H
1427.0 -25.45 2.91 3.00 7.82 -20.54 -13.00 7.54 V
2140.5 -27.56 3.05 3.00 9.66 -20.95 -13.00 7.95 V
LTE FDD Band 12 Channel Bandwidth 10MHz QPSK Low Channel
. Ga Peak L .
Frequency Pwmea Pe Distance Limit Margin o
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
1408.0 -28.14 2.86 3.00 7.25 -23.75 -13.00 10.75 H
2112.0 -32.37 2.94 3.00 9.53 -25.78 -13.00 12.78 H
1408.0 -25.12 2.86 3.00 7.25 -20.73 -13.00 7.73 V
2112.0 -28.91 2.94 3.00 9.53 -22.32 -13.00 9.32 V
LTE FDD Band 12 Channel Bandwidth 10MHz_QPSK Middle Channel
. Ga N .
Frequency Pmea P Distance EIRP Limit Margin -
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1415.0 -30.64 2.88 3.00 7.31 -26.21 -13.00 13.21 H
2122.5 -35.83 2.97 3.00 9.55 -29.25 -13.00 16.25 H
1415.0 -26.86 2.88 3.00 7.31 -22.43 -13.00 9.43 V
2122.5 -32.92 2.97 3.00 9.55 -26.34 -13.00 13.34 V
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LTE FDD Band 12 Channel Bandwidth 10MHz_QPSK High Channel
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. Ga - .
Frequency Pwea P Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
1422.0 -29.82 2.91 3.00 7.82 -24.91 -13.00 11.91 H
2133.0 -34.71 3.05 3.00 9.66 -28.10 -13.00 15.10 H
1422.0 -27.12 2.91 3.00 7.82 -22.21 -13.00 9.21 V
2133.0 -32.38 3.05 3.00 9.66 -25.77 -13.00 12.77 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.
2.
3.

8.
9.

Measure the carrier frequency at room temperature.

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

With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call
on middle channel for LTE band 12, measure the carrier frequency. These measurements
should be made within 2 minutes of Powering up the EUT, to prevent significant self-warming.
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.

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.

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

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.

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

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:
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1. We tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD

Band 12; recorded worst case.

LTE Band 12, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm) Limit

V) QPSK 16QAM QPSK 16QAM (ppm)

12.00 -1.00 9.58 -0.00141 0.01354 2.50

13.80 -9.93 5.21 -0.01404 0.00736 2.50

10.50 4.18 9.52 0.00591 0.01346 2.50
Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm) Limit

(C) QPSK 16QAM QPSK 16QAM (ppm)

-30° -2.84 -9.60 -0.00401 -0.01357 2.50

-20° -0.18 -1.72 -0.00025 -0.00243 2.50

-10° 6.55 9.51 0.00926 0.01344 2.50

0° -2.44 8.93 -0.00345 0.01262 2.50

10° -7.65 9.69 -0.01081 0.01370 2.50

20° 5.77 -2.41 0.00816 -0.00341 2.50

30° -2.54 0.64 -0.00359 0.00090 2.50

40° 6.30 0.70 0.00890 0.00099 2.50

50° 7.47 4.47 0.01056 0.00632 2.50
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4 Test Setup Photos of the EUT
B \!‘ ; B -
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5 Photos of the EUT

Reference to the test report No. GTS20190726008-1-3-1
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