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LTE FDD Band 2-15MHz Channel Bandwidth

High Channel

QPSK

16QAM

RL RF 500 20 = ALIGNAUTO. |12:51:07 P 3 U5, 2018 RL RF 500 20 SENGEPULE, ALIGNAUTO. |12:50:53PM 3 U5, 2018 Fraguency
X Aug Type: RMS quency X Aug Type: RMS
enter Freq 79.500kHz T coomin Moot i, onter Freq 79.500kHz | L feines i
WFGain:Low  #Atten: 10 dB CETIAAAAAA oL #Atten: 10 4B veT|A A A A& A
Auto Tune Auto Tune
Ref Offset 9.22 0B Mkr1 10.128 kHz Ref Offset 9.22 0B Mkr1 12.243 kHz
{Qgeidy _Ref 022 dBm -56.481 dBm {Qgeidy _Ref 022 dBm -56.872 dBm
CenterFreq CenterFreq
478 79,500 kHz 478 79,500 kHz
108 -108
StartFreq| StartFreq|
28 9000 kHz| 28 9000 kHz|
e Stop Freq e Stop Freq
150000 kHz 150000 kHz
s p— s Ero
el CF Step wel CF Step
'y 14100 kHz e 14100 kHz
lauto Man w I L " lauto Man
08 \ s A "
) LT i e e e A
] .I"\ " " [ T T
. ‘YM | o W'&l’ "”, v M"‘NW N’\‘W\;'MW\ 'L”‘l,ﬂ, Freq Offset . \H MJ R H’W V [ Freq Offset
! ' I o 0Hz I 0Hz
Me a8
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)
usc smatus| . DC Coupled = smarus| 3 DC Coupled
= =
9KHz~150KHz 9KHz~150KHz
RL RF 50 M DC | SENSEFULE] ALIGNAUTD | 12:51:15PM ) L RF 500 A | SENSE FLLEE] ALIGNAUTO | £2:51:01 P 05, 2018 .
% Avg Type: RMS E[{23456 quency % Avg Type: RMS AT 234858 requency
enter Freq 15.075000 MHzF I ___| Trig: Free Run Avg|Hold: 8/100 T | enter Freq 15.075000 Msz - _-_| Trig:FeoeRun i Hodin " |
WGain:Low  #Atten: 16 dB CETIAAAAAA WGainlow  #Atten: 16 4B veT|A A A A& A
Auto Tune Auto Tune
Ref Offset 9.22 0B Mkr1 150 kHz Ref Offset 9.22 0B Mkr1 150 kHz
{Qgeidy _Ref 022 dBm -59.264 dBm {Qgeidy _Ref 022 dBm -57.887 dBm
CenterFreq CenterFreq
478 16.075000 MHz| 478 16.075000 MHz|
108 -108
StartFreq| StartFreq|
28 150,000 kHz| 28 150,000 kHz|
e Rzl Stop Freq e Rzl Stop Freq
30.000000 MHz 30.000000 MHz
-408 -408
. CF Step . CF Step
1 2985000 MHz Dy 2985000 MHz
2 lauto Man r lauto Man
08 Lok
s Freq Offset s Freq Offset
\ 0Hz 0Hz
ELTH ] PN PN ol ] e l"w,. PR PT it 1
e an e e e e A T L
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)
= status| 3, DC Coupled = status| 1, DC Coupled

150KHz~30MHz

150KHZz~30MHz

AL AE RL RE 15 E o
L L Frequency
Avg Type: RMS Avg Type: RMS
enter Freq 13.015000000 %fm *I Trig:Fres Run o r | enter Freq 13.015000000 %fm *I Trig:Fres Run o r |
[Faindow  SAtten: 40 d8 cerla aaA LA HOTEt " gaen: 40 4B werlAAAALA
Auto Tune Auto Tune
Ref Offset9.1 B Mkr2 25.636 GHz Ref Offset9.1 B Mkr2 25.740 GHz
jocaidy_Ref 30.00 dBm -31.890 dBm jocaidy_Ref 30.00 dBm -31.870 dBm
og og
Center Freq| Center Freq|
x 131 GHz, x 131 GHz,
1
10 ! 10 41
StartFreq)| StartFreq)|
30000000 MHz, 30000000 MHz,
oo 1300 die Stop Freq oo 1300 die Stop Freq
26.000000000 GHz, 26.000000000 GHz,
.00 -00
0 wi] CF Step, 0 * CF Step,
2597000000 GHz| ~A|| 2587000000 GHz
s W'\-ﬁ;\d
P N jute Wan) PPN N e jute Wan)
100 m%—mwﬂ7A77 400 W’A&W‘MWM’K A S S E—
0 Freq Offset 0 Freq Offset
0Hz 0Hz
£00 £0
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)
usc — usc sTamus

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 2-20MHz Channel Bandwidth

Low Channel

QPSK

16QAM

RL RF 500 20 = ALIGNAUTO | 12:49:57 PM 05, 2018 AL RF 500 AT SENSEFULEE, ALIGNAUTD | 12:49;44 PM TS, 2018 Frequency
X Avg Type: RMS L quency X Avg Type: RMS
enter Freq 79.500kHz T coomin Moot i, onter Freq 79.500kHz | L feines &
IFGainlow  HAtten: 10 dB vETIA AA AL A IFGainlow  HAtten: 10 dB vETIA AA AL A
Auto Tune Auto Tune
Ref Offset 9.22 0B Mkr1 90.216 kHz Ref Offset 9.22 0B Mkr1 8.000 kHz
{Qgeidy _Ref 022 dBm -55.293 dBm {Qgeidy _Ref 022 dBm 60.419 dBm
CenterFreq CenterFreq
re 79500 kHz, re 79500 kHz,
108 -108
StartFreq| StartFreq|
a8 9,000 kHz, a8 9,000 kHz,
e Stop Freq e Stop Freq
150,000 kHz 150,000 kHz
s p— 08 e
) f CF Step! ) CF Step!
e 14,100 kHz e ] 14,100 kHz
f laute Man laute Man
08 ‘dl,f'J 4 ‘m“\;’lm_ "v% h‘l JHM n.ﬁullw i ‘ 08 "
/
P ety g g g ey A A
- Freqomserf | [ pnle gty el b g ] oo
0Hz ' ! ¥ WI“LT 0Hz
a8 a8
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)
= smaus| 3. DC Coupled usc! smatus| . DC Coupled
— —
9KHz~150KHz 9KHz~150KHz
KL RF 50 M DC SENSEFULE] ALIGNAUTD | 12:50:02PM 0 L 3 500 M 0C EENGEFULTE] ALIGNAUTD | 12:49:52 P 06, 2018 E
A Avg Type: RMS TRACE [ 58 d ¥ 1 Avg Type: RMS TRACE[] 56 requency
enter Freq 15.075000 MHzF I ___| Trig: Free Run Avg|Hold: 8/100 T | enter Freq 15.075000 Msz - _-_| Trig:FeoeRun i Hodin " |
WGain:Low  #Atten: 10 dB CETIAAAAAA WGainlow  #Atten: 16 4B veT|A A A A& A
Auto Tune Auto Tune
Ref Offset 9.22 0B Mkr1 150 kHz Ref Offset 9.22 0B Mkr1 150 kHz
{Qgeidy _Ref 022 dBm -55.170 dBm {Qgeidy _Ref 022 dBm -58.396 dBm
CenterFreq CenterFreq
re 16075000 MHz, re 16075000 MHz,
108 -108
StartFreq| StartFreq|
ns 150,000 kHz| ns 150,000 kHz|
e zEL Stop Freq e zEL Stop Freq
30000000 MHz 30000000 MHz
-408 -408
e CF Step! ) CF Stej
ey 2885000 MHz h 2885000 MHz
laute Man 2 laute Man
8 Er
s Freq Offset, s Freq Offset,
0Hz 0Hz
Me a8
H‘u.l ) . o w PRI R [FW T S IT APS A bt ren st
Ll . | "y tigh Hiag Tt ht ey
Pty e A o R S ! re ! !
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)
= status| 3, DC Coupled = status| 1, DC Coupled
150KHz~30MHz 150KHZz~30MHz
"L AE 1 "L AE 1 E o .
Aug Type: RMS Aug Type: RMS requency
enter Freq 13.015000000 %fm *I Trig:Fres Run o r enter Freq 13.015000000 %fm *I Trig:Fres Run o r
IFGaindow  htten: 40 dB el AR A IFGaindow  htten: 40 dB el AR A
Auto Tune Auto Tune
Ref Offs6t9.1 0B Mkr2 25.688 GHz Ref Offs6t9.1 0B Mkr2 25.662 GHz
jocaidy_Ref 30.00 dBm -31.694 dBm jocaidy_Ref 30.00 dBm -31.630 dBm
g og
CenterFreq CenterFreq
n - 1314 GHz n .| 1314 GHz
/ O
10. 10.
StartFreq)| StartFreq)|
30000000 MHz| 30000000 MHz|
o0 1300 die Stop Freq oo 1300 die Stop Freq
26.000000000 GHz 26.000000000 GHz
Bkl -200
a0 Q] crstepf| | |0 § CFStep
A s 2597000000 GHz R 2597000000 GHz
P N jAuto Man LS Y e ek A jAuto Man
400 W%amm.-ﬂ;i4-;77 400 m%mw@pwﬂi SR R
0 Freq Offset 0 Freq Offset
0Hz 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)
usc — usc —

30MHz~2

6.5GHz

30MHz~26.5GHz

1RB#0

1RB

#0
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LTE FDD Band 2-20MHz Channel Bandwidth
Middle Channel

AL RF 500 AT SENSEFULEE, ALIGNAUTO | 12:49:30 PM 05, 2018 AL RF 500 A\ 0% SENSEFULEE, ALIGNAUTO | 12:48:35 PM 05, 2018 Frequency
Avg Type: RMS quency Avg Type: RMS
enter Freq 79.500 kHz I _._| Trig:Free Run ‘:'IIH:EM& v | enter Freq 79.500 kHz S _-_I Trig:Free Run ‘:'IIH:EM& . |
WFGain:Low  #Atten: 10 dB CETIAAAAAA oL #Atten: 10 4B veT|A A A A& A
Auto Tune Auto Tune
Ref Offset 9.22 0B Mkr1 8.141 kHz Ref Offset 9.22 0B Mkr1 90.639 kHz
{Qgeidy _Ref 022 dBm -58.575 dBm {Qgeidy _Ref 022 dBm -56.556 dBm
CenterFreq| CenterFreq|
078 79500 kHz| 078 79500 kHz|
08 08
StartFreq| StartFreq|
- 9,000 kHz, - 9,000 kHz,
e Stop Freq e Stop Freq
150,000 kHz 150,000 kHz
08 — 408 —
. CF Step . CF Step
o 1 14,100 kHz o | 14,100 kHz
2 lauto Man \ lauto Man
508 W 508 it A
e g T A
s *'('\M MM A ‘A’ A v i Al Freq Offset, s i ’I‘M " M M \le 'HNIL\ "M" Freq Offset,
T e 0Hz 0Hz
Me a8
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)
usc status| 3 DC Coupled = smatus| . DC Coupled
— —
9KHz~150KHz 9KHz~150KHz
KL 3 s-;a’yr | SENGEFULEE] AIGNAUTD | 12:49:38PM ) KL 3 s-;a’yr | SENGEFULEE] ALIGNAUTD | 12:48:43PM )l 18 E
% Avg Type: RMS TaE[[ 23486 quency - Aug Type: RMS TaE[[35456 requency
enter Freq 15.075000 MHzm:m ___| Trig: Free Run Avg|Hold: 8/100 T | enter Freq 15.075000 Msz - _-_| Trig:FeoeRun i Hodin " |
WGain:Low  #Atten: 16 dB CETIAAAAAA WGainlow  #Atten: 16 4B veT|A A A A& A
Auto Tune Auto Tune
Ref Offset 9.22 0B Mkr1 150 kHz Ref Offset 9.22 0B Mkr1 150 kHz
{Qgeidy _Ref 022 dBm -58.731 dBm {Qgeidy _Ref 022 dBm -59.512 dBm
CenterFreq| CenterFreq|
078 16.076000 MHz 078 16.076000 MHz
08 08
StartFreq| StartFreq|
- 150,000 kHz| - 150,000 kHz|
e Rzl Stop Freq e Rzl Stop Freq
30000000 MHz, 30000000 MHz,
-408 -408
. CF Step . CF Step
e 1 2986000 MHz| e ) 2986000 MHz|
lauto Man lauto Man
s EiE] =
s Freq Offset s Freq Offset
0Hz 0Hz
@08 vi\ TRRTT T el e Lk Bt I T T TTO] RYTR T A TR P TTIY TN TIN Y I  r N AT ™ WRT TP BPoy e
Wil et g gl | ;.*JW[,...." by 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)
= status| 3, DC Coupled = status| 1, DC Coupled
150KHz~30MHz 150KHz~30MHz
AL [E | AL [E | 3 O |124104PM .
Avg Ty s Aug Type: RMS ™ requency
enter Freq 13.015000000 %-zm *I Trig:Fres Run A:ﬁﬂm. i r enter Freq 13.015000000 %-zm *I Trig:Fres Run A:ﬁﬂm. i r
IFGaindow  htten: 40 dB el AR A IFGaindow  htten: 40 dB el AR A
Auto Tune Auto Tune
Ref Offset9.1 B Mkr2 25.636 GHz Ref Offset9.1 B Mkr2 25.662 GHz
{QgBiv_Ref 30.00 dBm -31.916 dBm {QgBiv_Ref 30.00 dBm -31.648 dBm
Center Freq| Center Freq|
x 131 GHz, x 131 GHz,
al
{ 1
10. 10. 0
StartFreq)| StartFreq)|
30000000 MHz, 30000000 MHz,
oo 1300 die Stop Freq oo 1300 die Stop Freq
26.000000000 GHz, 26.000000000 GHz,
.00 -00
o de 2 mnr?;os;‘: o »Mij 2 mnr?;os;‘:
PRI S, L lauto Man PUIEY WPRT, SN BV, lauto Man
a0 W-%mehﬁiAii a0 W%mwﬂig-;ii
0 Freq Offset 0 Freq Offset
0Hz 0Hz
£00 £0
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)
usc — usc —
30MHz~26.5GHz 30MHz~26.5GHz
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LTE FDD Band 2-20MHz Channel Bandwidth

High Channel

QPSK

16QAM

s

RL RF 50 A DC | ALIGNAUTD | 12:48:24 PM L5, 2018 RL RF 50 A DC | ALIGNAUTD | 12:48:14 PM L5, 2018 Frequency
Aug Type: RMS TRACE q ¥ Aug Type: RMS TRACE[] 2
enter Freq 79.500 kHz — ___| Trig:FeoeRun e wElL 23456 enter Freq 79.500 kHz — ___| Trig:FeoeRun e wElL 23456
IFGain:low  #Atten: 10 dB oerla a2 884 oo™ aagten: 10 48 verld AAAA A
Auto Tune Auto Tune
Ref Offset9.22 B Mkr1 91.203 kHz Ref Offset9.22 B Mkr1 80.216 kHz
{Qgeidy _Ref 022 dBm -55.822 dBm {Qgeidy _Ref 022 dBm -55.963 dBm
Center Freq Center Freq
re 79500 kHz, re 79500 kHz,
108 -108
StartFreq| StartFreq|
28 9000 kHz| 28 9000 kHz|
o8 StopFreq| o8 StopFreq|
150,000 kHz 150,000 kHz
-408 T -408 T
. CF Step . CF Step
e 14100 kHz e 01 14100 kHz
|Auto. Man i fl |Auto. Man
T R A - i e e e e A
; 1 : . N U I ¥
s lwm[rﬂva "L W Mﬂ W ‘Wwwm Freq Offset! s w N | H‘\ Freq Offset|
0Hz 0Hz
Me a8
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

status| 1, DC Coupled

status| 1, DC Coupled

9KHz~150KHz

9KHz~150KHz

Msc

RL RF E 12:48;29 PM | RL RF E| 12:48;19 PM |
Avg T TRACE| Avg Ty
enter Freq 15.075000 MHzM - FreeRun AL“.HZ.':: o i enter Freq 15.075000 MHzM - g Fron Run AL“.HZ.':: o i
IFGaindow  $Atten: 10dB cerlA AAAAA osintow . #Atten: 10 dB serlA AAALA
Auto Tune Auto Tune
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
jocaidy _Ref 9.22 dBm -56.642 dBm jocaidy _Ref 9.22 dBm -58.505 dBm
og og
CenterFreq| CenterFreq|
o7 16.075000 MHz o7 16.075000 MHz
-108 -108
StartFreq)| StartFreq)|
e 150,000 kHz| e 150,000 kHz|
aE S Stop Freq| aE S Stop Freq|
30000000 MHz, 30000000 MHz,
-408 -408
. CF Step . CF Step
\ 2985000 MHz| e 2985000 MHz|
- |Auto Man r |Auto Man
£08 08
e Freq Offset e Freq Offset
0Hz 0Hz
e Il" e
P L T T bbbty
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)

smius| § DC Coupled wso

smarus| 3 DC Coupled

150KHZz~30MHz

150KHz~30MHz

Msc

RL E3 E RL 3 T
- Avg T - Avg T
enter Freq 13.015000000 E'Hzrm i Fron Run A:ngoId: At r enter Freq 13.015000000 E'Hzrm Trig: Free Run A:ngoId: At r
\FGainlow  $Atten: 40 4B cerlA AAAAA \FROLEE " pitten 40 4B serlA AAALA
Auto Tune Auto Tune
Ref Offs6t9.1 0B Mkr2 25.688 GHz Ref Offs6t9.1 0B Mkr2 25.662 GHz
jocaidy_Ref 30.00 dBm -31.570 dBm jocaidy_Ref 30.00 dBm -31.225 dBm
g g
CenterFreq| CenterFreq|
x 13 GHz x 13 GHz
i1
£
10 ,1 10
StartFreq)| StartFreq)|
30.000000 MHz 30.000000 MHz
o EINE: StopFreq o EINE: StopFreq
26.000000000 GHz 26.000000000 GHz
-00 -00
o \}l 2 mnr?;os;‘: o mgl 2 mnr?;os;‘:
P GRS Al | P M NPT ARt S laut M:
400 e " W el — o 0 et A o e — o
I = Torr gl
0 Freq Offset 0 Freq Offset
0Hz 0Hz
£00 £0
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)

sTaTUS Msc

sTaTUS

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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Radiated Measurement:

Remark:
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1. We were tested all RB Configuration refer 3SGPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2 @ QPSK

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

4. Margin = Limit - EIRP

LTE FDD Band 2_Channel Bandwidth 1.4MHz QPSK Low Channel

. Ga Peak i .
Frequency Pwmea P Distance Limit Margin -
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3701.4 -34.34 4.25 3.00 12.34 -26.25 -13.00 13.25 H
5552.1 -40.11 4.97 3.00 13.52 -31.56 -13.00 18.56 H
3701.4 -32.53 4.25 3.00 12.34 -24.44 -13.00 11.44 V
5552.1 -37.95 4.97 3.00 13.52 -29.40 -13.00 16.40 V
LTE FDD Band 2 Channel Bandwidth 1.4MHz QPSK Middle Channel
. Ga N .
Frequency Pmea P Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3760.0 -34.65 4.38 3.00 12.34 -26.69 -13.00 13.69 H
5640.0 -40.15 5.01 3.00 13.58 -31.58 -13.00 18.58 H
3760.0 -33.40 4.38 3.00 12.34 -25.44 -13.00 12.44 V
5640.0 -38.98 5.01 3.00 13.58 -30.41 -13.00 17.41 V
LTE FDD Band 2_Channel Bandwidth 1.4MHz QPSK High Channel
. Ga b .
Frequency Pmea P Distance EIRP Limit Margin N~
Antenna Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3806.6 -34.22 4.49 3.00 12.45 -26.26 -13.00 13.26 H
5709.9 -37.98 5.26 3.00 13.66 -29.58 -13.00 16.58 H
3806.6 -32.40 4.49 3.00 12.45 -24.44 -13.00 11.44 V
5709.9 -36.25 5.26 3.00 13.66 -27.85 -13.00 14.85 V
LTE FDD Band 2_Channel Bandwidth 3MHz QPSK Low Channel
. Ga Peak 7. .
Frequency Pwmea Pe Distance Limit Margin o
Antenna EIRP Polarization
(MH2) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3703.0 -36.94 4.25 3.00 12.34 -28.85 -13.00 15.85 H
5554.5 -40.32 4.97 3.00 13.52 -31.77 -13.00 18.77 H
3703.0 -34.59 4.25 3.00 12.34 -26.50 -13.00 13.50 V
5554.5 -38.02 4.97 3.00 13.52 -29.47 -13.00 16.47 V
LTE FDD Band 2_Channel Bandwidth 3MHz QPSK Middle Channel
. Ga N .
Frequency Pwmea P Distance EIRP Limit Margin N
Antenna Polarization
(MH2) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3760.0 -34.61 4.38 3.00 12.34 -26.65 -13.00 13.65 H
5640.0 -40.47 5.01 3.00 13.58 -31.90 -13.00 18.90 H
3760.0 -32.38 4.38 3.00 12.34 -24.42 -13.00 11.42 V
5640.0 -38.37 5.01 3.00 13.58 -29.80 -13.00 16.80 V
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LTE FDD Band 2 Channel Bandwidth 3MHz
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QPSK_High Channel
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. Ga N .
Frequency Pmea P Distance EIRP Limit Margin N
Antenna Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3817.0 -33.51 4.49 3.00 12.45 -25.55 -13.00 12.55 H
5725.5 -41.27 5.26 3.00 13.66 -32.87 -13.00 19.87 H
3817.0 -31.51 4.49 3.00 12.45 -23.55 -13.00 10.55 V
5725.5 -37.14 5.26 3.00 13.66 -28.74 -13.00 15.74 V
LTE FDD Band 2_Channel Bandwidth 5SMHz_QPSK _Low Channel
. Ga Peak - .
Frequency PMea Pe Distance Limit Margin o
Antenna EIRP Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3705.0 -34.94 4.25 3.00 12.34 -26.85 -13.00 13.85 H
5557.5 -41.05 4.97 3.00 13.52 -32.50 -13.00 19.50 H
3705.0 -32.96 4.25 3.00 12.34 -24.87 -13.00 11.87 V
5557.5 -38.26 4.97 3.00 13.52 -29.71 -13.00 16.71 V
LTE FDD Band 2_Channel Bandwidth 5MHz QPSK Middle Channel
: Ga N .
Frequency Pwea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3760.0 -36.62 4.38 3.00 12.34 -28.66 -13.00 15.66 H
5640.0 -40.31 5.01 3.00 13.58 -31.74 -13.00 18.74 H
3760.0 -35.46 4.38 3.00 12.34 -27.50 -13.00 14.50 V
5640.0 -41.37 5.01 3.00 13.58 -32.80 -13.00 19.80 V
LTE FDD Band 2_Channel Bandwidth 5SMHz_QPSK High Channel
/ Ga L .
Frequency Pwea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3815.0 -34.46 4.49 3.00 12.45 -26.50 -13.00 13.50 H
5722.5 -39.97 5.26 3.00 13.66 -31.57 -13.00 18.57 H
3815.0 -32.43 4.49 3.00 12.45 -24.47 -13.00 11.47 V
5722.5 -38.29 5.26 3.00 13.66 -29.89 -13.00 16.89 V
LTE FDD Band 2_Channel Bandwidth 10MHz QPSK Low Channel
. Ga Peak v .
Frequency Pwmea P Distance Limit Margin N
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3710.0 -35.34 4.25 3.00 12.34 -27.25 -13.00 14.25 H
5565.0 -41.42 4.97 3.00 13.52 -32.87 -13.00 19.87 H
3710.0 -32.98 4.25 3.00 12.34 -24.89 -13.00 11.89 V
5565.0 -39.04 4.97 3.00 13.52 -30.49 -13.00 17.49 V
LTE FDD Band 2_Channel Bandwidth 10MHz QPSK Middle Channel
. Ga . .
Frequency Pmea Pa Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3760.0 -34.73 4.38 3.00 12.34 -26.77 -13.00 13.77 H
5640.0 -41.34 5.01 3.00 13.58 -32.77 -13.00 19.77 H
3760.0 -32.46 4.38 3.00 12.34 -24.50 -13.00 11.50 V
5640.0 -39.10 5.01 3.00 13.58 -30.53 -13.00 17.53 V
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LTE FDD Band 2_Channel Bandwidth 10MHz_QPSK High Chann
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el

. Ga N .
Frequency Pmea P Distance EIRP Limit Margin N
Antenna Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3810.0 -33.70 4.49 3.00 12.45 -25.74 -13.00 12.74 H
5715.0 -38.27 5.26 3.00 13.66 -29.87 -13.00 16.87 H
3810.0 -32.51 4.49 3.00 12.45 -24.55 -13.00 11.55 V
5715.0 -36.18 5.26 3.00 13.66 -27.78 -13.00 14.78 V
LTE FDD Band 2_Channel Bandwidth 15MHz_QPSK _Low Channel
. Ga Peak - .
Frequency PMea Pe Distance Limit Margin o
Antenna EIRP Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3715.0 -36.35 4.25 3.00 12.34 -28.26 -13.00 15.26 H
5572.5 -42.14 4.97 3.00 13.52 -33.59 -13.00 20.59 H
3715.0 -33.67 4.25 3.00 12.34 -25.58 -13.00 12.58 V
5572.5 -40.15 4.97 3.00 13.52 -31.60 -13.00 18.60 V
LTE FDD Band 2_Channel Bandwidth 156MHz_QPSK _Middle Channel
: Ga N .
Frequency Pwea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MH2z) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3760.0 -33.41 4.38 3.00 12.34 -25.45 -13.00 12.45 H
5640.0 -41.44 5.01 3.00 13.58 -32.87 -13.00 19.87 H
3760.0 -32.48 4.38 3.00 12.34 -24.52 -13.00 11.52 V
5640.0 -37.80 5.01 3.00 13.58 -29.23 -13.00 16.23 V
LTE FDD Band 2_Channel Bandwidth 15MHz_QPSK High Channel
/ Ga L .
Frequency Pwea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3805.0 -34.50 4.49 3.00 12.45 -26.54 -13.00 13.54 H
5707.5 -41.00 5.26 3.00 13.66 -32.60 -13.00 19.60 H
3805.0 -32.43 4.49 3.00 12.45 -24.47 -13.00 11.47 V
5707.5 -37.79 5.26 3.00 13.66 -29.39 -13.00 16.39 V
LTE FDD Band 2_Channel Bandwidth 20MHz_QPSK Low Channel
. Ga Peak v .
Frequency Pwmea P Distance Limit Margin N
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3715.0 -33.63 4.25 3.00 12.34 -25.54 -13.00 12.54 H
5572.5 -38.91 4.97 3.00 13.52 -30.36 -13.00 17.36 H
3715.0 -31.31 4.25 3.00 12.34 -23.22 -13.00 10.22 V
5572.5 -37.52 4.97 3.00 13.52 -28.97 -13.00 15.97 V
LTE FDD Band 2_Channel Bandwidth 20MHz QPSK Middle Channel
. Ga . .
Frequency Pmea Pa Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3720.0 -34.65 4.38 3.00 12.34 -26.69 -13.00 13.69 H
5580.0 -40.07 5.01 3.00 13.58 -31.50 -13.00 18.50 H
3720.0 -32.51 4.38 3.00 12.34 -24.55 -13.00 11.55 V
5580.0 -38.77 5.01 3.00 13.58 -30.20 -13.00 17.20 V
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LTE FDD Band 2_Channel Bandwidth 20MHz_QPSK _High Channel

. Ga . .

Frequency Pmea P Distance EIRP Limit Margin N
(MHz) | (@Bm) | (dB) (m) égitﬁgj”;‘) @Bm) | @Bm) | (dg) | Polarization
3800.0 -35.54 4.49 3.00 12.45 -27.58 -13.00 14.58 H
5700.0 -37.95 5.26 3.00 13.66 -29.55 -13.00 16.55 H
3800.0 -32.45 4.49 3.00 12.45 -24.49 -13.00 11.49 V
5700.0 -35.12 5.26 3.00 13.66 -26.72 -13.00 13.72 V
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3.6. Frequency Stability under Temperature & Voltage Variations
LIMIT

According to §24.235, §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 2, 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 2; recorded worst case.
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LTE Band 2, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Report No.: CTL1806216041-WF02

Voltage Frequency error (Hz) Frequency error (ppm) Limit
V) QPSK 16QAM QPSK 16QAM (ppm)
6.00 -3.05 5.17 -0.00162 0.00275 2.50
5.10 5.81 -2.57 0.00309 -0.00137 2.50
4.50 -7.59 -7.71 -0.00404 -0.00410 2.50
Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm) Limit
(C) QPSK 16QAM QPSK 16QAM (ppm)
-30° -2.13 1.42 -0.00113 0.00076 2.50
-20° 1.42 -0.77 0.00076 -0.00041 2.50
-10° -3.13 2.82 -0.00166 0.00150 2.50

0° 5.77 0.15 0.00307 0.00008 2.50

10° -5.13 -5.23 -0.00273 -0.00278 2.50

20° 1.83 -3.72 0.00097 -0.00198 2.50

30° -6.19 -4.65 -0.00329 -0.00247 2.50

40° -5.19 -0.58 -0.00276 -0.00031 2.50

50° -9.90 -7.19 -0.00527 -0.00382 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. CTL1806216041-WF01
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