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Report No.: CTL1702156501-WF03

LTE FDD Band 4-15MHz Channel Bandwidth

Low Channel

QPSK

16QAM

“d start

AL RF 502 A\ DC SBNGEPULE ALIGHAUTO | 07:43:13PM D4, 2017 Frequency AL RF 502 A\ DC SBVGEPULSE ALIGNAUTO | 07:43:48 PM D4, 2017 Frequency

Avg Type: RMS TACE[[2345 € Avg Type: RMS wacEfi2345 €

enter Freq 79.500 kHz FiiorWide == Trig: Free Run Av;ﬁr«:ra:eﬂm it ortor Fraq 75.500 kHz Wide == Trig: FreeRun Av;ﬁr«:ra:eﬂm o

[FGaindow  Bhtten: 10 dB mEijaAAAA #htten: 10 dB mEijaAAAA
Auto Tune Auto Tune,

Mkr1 91.203 kHz Mkr1 15.909 kHz

Ref Offset9.22 dB. Ref Offset9.22 dB.

10 gBidiv Ref 9.22 dBm -54.487 dBm 10 gmdi, Ref 9.22 dBm -55.544 dBm
CenterFreq| Center Freq|
073 79,500 kHz| 078 79,500 kHz|

0
StartFreq StartFreq
8 9,000 kHz/ 203 9.000 kHz|
s 8

StopFreq StopFreq
150,000 kHz, 150,000 kHz|

408 RENAL S -8 RENAL S
2 CF Step . 1 CFStep
14,100 kHz, x 14100 kHz/
o "'{AWN i WW%U‘M (e Jﬂ i AR 'ﬁﬁ W § — - e PPy J"YIW dl{lm‘f' waiﬁw“ﬁﬂf f'w‘ﬂwww lﬂj‘"‘“ﬂ'{ﬂ\l p.,'ﬂ'L “r&“'l‘ i J‘mwr - —= -

|
. WJIW Vl" N] Ww ﬂw Freq Offset o8 M“U wlm FreqOffset
0Hz| 0Hz|
£l
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)

i 85 R T

9KHz~150KHz

07:43: 18PM Ju 04, 2017

9KHz~150KHz

| SEnsEPULEE]

07:43:52PM 04, 2017

“d start

RL FF___|50aM0C SEGEPULE] jHL FF___|50aM0C 3
! ! . o Frequency . o Frequency
Avg Type: Rl wacEf 23456 Avg Type: RM: wacEf 23456
enter Freq 15.075000 MHz Fas TrigFres Run PRk i enter Freq 15.075000 MHzPND: S —— PRk i
[FGainLow  SAten: 10 d rEA ARAA A o= ™" gasten: 10 dB DA ARAR A
Auto Tune Auto Tune
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -56.605 dBm jodsis _Ref .22 dBm -58.143 dBm
og og
Center Freq| Center Freq|
07 15.075000 MHz| 07 15.075000 MHz|
10
StartFreq StartFreq
s 150,000 kHz, 208 160,000 kHz|
" B Stop Freq e B Stop Freq
30.000000 MHz, 30.000000 MHz|
a8 08
sl CF Step! - CF Step
2.985000 MHz| 1 2.985000 MHz|
- lawto Man - lawto Man
08 08
e Freq Offset e FreqOffset
l 0Hz| k 0Hz
5 \
i ik
B et e P e~ b
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)

i 85 R T

150KHz~30MHz

30MHz~26.5GHz

30MHz~26.5GHz

AL FF SR A | SENSEPULE & O |07:43:21PM 04, 2017 F R 3 508 AC CEPULGE] & 07:43:55PM Ju 04, 2017 F
Avg Type: RMS TACE[12345 6 requency Avg Type: RMS TACE[ 23456 requency
enter Freq 13.015000000 gz:zm ! Trig: Fres um A enter Freq 13.015000000 gz:zm ! Trig Frea Fum A
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
Auto Tune Auto Tune
Ref Offsetd.1 dB Mkr2 25.662 GHz Ref Offsetd.1 dB Mkr2 256.091 GHz
Jodaigy _Ref 30.00 dBm -31.540 dBm jodaigy_Ref 30.00 dBm -32.131 dBm
og og
Center Freq| Center Freq|
2 13015000000 GHz] a 13.015000000 GHz]
1 Al
¢l ¢l
10.
StartFreq StartFreq
i 30.000000 MHz| P 30.000000 MHz|
0 EETT StopFreq 00 EEIE StopFreq
26.000000000 GHz| 26.000000000 GHz|
a0 0
CF Step| - Fy CFStep
oy 2.597000000 GHz AM'NJA 2.597000000 GHz|
lAwt M lAwt M
oo At | - A “MWMWN jAute. an 0 i L n “MWMW/\ lAwto an
o roc e e e
o Freq Offset - FreqOffset
0Hz| 0Hz|
Eil
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)

L 8 BT

1RB#0

1RB#0
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Report No.: CTL1702156501-WF03

LTE FDD Band 4-15MHz Channel Bandwidth

Middle Channel

QPSK

16QAM

AL FF 500 A0C SENSEPULEE| ALTGNALTO | 07:44:23PM JD4, 2017 Frequency L FF 500 A0C SENSEPULE ALTGNALTO | 07:44:57 PM D4, 2017 Fraquency
fug Type: RMS wacEfi2345 € fug Type: RMS a1 3345 6
enter Freq 79.500 kHz PG == Trig: FreeRun Av;ﬁr«:ra:mm it ortor Fraq 75.500 kHz Wi = Trig: FreeRun Av;ﬁr«:ra:mm o
[FGaindow  Bhtten: 10 dB mEijaAAAA #htten: 10 dB mEijaAAAA
Auto Tune Auto Tune
Mkr1 86.268 kHz Mkr1 16.614 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
{odeiciv_Ref 9.22 dBm -57.982 dBm {odeiciv_Ref 9.22 dBim -55.366 dBm
Center Freq| Center Freq|
07 79,500 kHz| 07 78,500 kHz|
10
StartFreq StartFreq
s 9,000 kHz, 208 9,000 kHz,
8 08
StopFreq| StopFreq|
150,000 kHz| 150.000 kHz|
a8 RERULL: S -408 RERULL: S
CF Step s I CF Step
1 14100 kHz| I 14.100 kHz|
9 lawto Man lawto Man
] ) .’Un " nm‘ it 'I'U'r"h'J‘F ah ki 1 1 a8 hf Hlﬂ RN "Wj\fﬁ
T YT A (L T A e ! ' b T T ET
e Freq Offset e FreqOffset
! 0Hz| 0Hz
Kl
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)

“d start

9KHz~150KHz

9KHz~150KHz

O |07:45:02PM 04, 2017

150KHz~30MHz

AL 3 503 A\DC | SENSEPULE & O |07:44:28PM 04, 2017 F R 3 503 A\DC | SEnsEPULEE] [E F
Avg Type: Rl TAcE[2345 6 requency Avg Type: RM: TACE[2345 6 requency
enter Freq 15.075000 MHzPND: S ——— PRk i enter Freq 15.075000 MHzPND: S —— PRk i
[FGainLow  SAten: 10 d rEA ARAA A o= ™" gasten: 10 dB DA ARAR A
Auto Tune Auto Tune
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -57.167 dBm jodsis _Ref .22 dBm -56.732 dBm
og og
Center Freq| Center Freq|
07 15.075000 MHz| 07 15.075000 MHz|
10
StartFreq StartFreq
3 160,000 kHz| 208 160.000 kHz|
" B Stop Freq e B Stop Freq
30.000000 MHz, 30.000000 MHz|
08 -08
. CF Step . CF Step
Dok 2.985000 MHz| o 2.985000 MHz|
L lawto Man - lawto Man
08 08
e Freq Offset e FreqOffset
| 0Hz| | 0Hz
) ]
e i " T m " "
WMWMWM gt e i ol Mg DAAAIL L Lo o b o AL ] ik AL
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)

“d start

i 85 R 7

30MHz~26.5GHz

AL 3 508 AC | SENSEPULE & ERRGEE 04, 2017 F R 3 508 AC | SEnsEPULEE] & 07:45:04 PM Ju 04, 2017 F
Avg Type: RMS TACE[12345 6 requency Avg Type: RMS TACE[1 23456 requency
enter Freq 13.015000000 gz:zm ! Trig: Fres um A enter Freq 13.015000000 gz:zm ! Trig Frea Fum A
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
RefOffset9.1 4B Mkr2 25.636 GHz |~ AutoTune RefOffset9.1 4B Mkr2 25.636 GHz |~ AutoTune
Jodaigy _Ref 30.00 dBm -32.043 dBm jodaigy_Ref 30.00 dBm -30.999 dBm
og og
CenterFreq Center Freq
n | 13015000000 GHz| 2 3 13015000000 GHz{
10.
StartFreq StartFreq
10 30.000000 MHz| o 30.000000 MHz}
0 EEIGES Stop Freq oo EEIGES Stop Freq
26000000000 GHz, 26000000000 GHz|
00 00
4 CF Step| . CF Step
30
R e |, 2887000000 Gz [ 2597000000 GHz
. by P A o d e joute Man - L, PO T e et ot Man
5V Lt i % e
. Freq Offset| 50 FreqOffset]
0Hz| 0Hz|
Eil
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)

L 8 G Tesm

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 4-15MHz Channel Bandwidth

High Channel

QPSK

16QAM

AL [T NS SEUETLLSE] O Frequency AL [T NS EEE L Frequency
: TRAcE 0 : TRACE 0
Center Freq 79.500 kHz 1 g Fraehun A\:Jnmfmm e PRI Center Freq 79.500 kHz S e —— A\:Jnmfmm e PRI
#htten: 10 dB; e Aah e [FGain #htten: 10 dB [ETja ARRAR
Auto Tune Auto Tune
Mkr1 48.339 kHz Mkr1 16.896 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
[gdic _ Ref 9.22 dBm -58.514 dBm {odeicnRef9.22 dBm -56.827 dBm
CenterFreq| Center Freq|
2 79.500 kHz| 2 79.500 kHz|
)
StartFreq StartFreq
. 9,000 kHz| . 9.000 kHz,
2 K
StopFreq| Stop Freq|
150,000 kHz, 150.000 kHz|
40. RERAL :i) -0 RERAL :i)
. CF Step CF Step
e 1 14100 kHz e ! 14100 kHz]
? lawto Man x lawto Man
Tl A, o7 A T o i * ‘L'n\"'u'w =i 'U‘WW'"M'LF"'“W Gt T ]v"\ Pl Tl
Ll | | J o oM ’w !
. Y il "Ll'll\ ’ WIFW i " Wvﬁ 1‘1‘,1,[‘» W"\th Freq Offset » l‘( L ﬂlﬂ]f b ! fi i P "V rl\\‘qwl FreqOffset
o 0Hz| ! o 0Hz
E: 1
Start 9.00 kHz Stop 150.00 kHz Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz BW 3.0 kHz* Sweep 174.0 ms {1001 pts) #Res BW 1.0 kHz BW 3.0 kHz* Sweep 174.0 ms {1001 pts)

9KHz~150KHz

9KHz~150KHz

150KHz~30MHz

| SENSEPULE &

O |07:45:42PM 04, 2017
T

Frequency

“d start

AL 3 500 A\DC | SENSEPULE A O |07:d5:40PM 04, 2017 F i HL 3 500 A\DC | SEnsEPULEE] ALIGNAUTO | 0746017 PM 0 04, 2017 F
Avg Type: RI TRAE[1 23456 requency Avg Type: RM: TRACE| 456 requency
enter Freq 15.075000 MHzPND: S ——— PRk i enter Freq 15.075000 MHzPND: S —— PRk i
[FGainLow  SAten: 10 d rEA ARAA A o= ™" gasten: 16 dB DA ARAR A
Auto Tune Auto Tune,
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -57.963 dBm jodsis _Ref .22 dBm -60.472 dBm
og og
CenterFreq| Center Freq|
073 15.075000 MHz, 078 15.075000 MHz|
0
StartFreq StartFreq
150,000 kHz, 2 150000 kHz|
" B Stop Freq e B Stop Freq
30.000000 MHz 30.000000 MHz|
08 -08
28 CF Step & CF Step
1 2985000 MHz| 2985000 MHz|
y lauto Man 1 lauto Man
f8 o8
e Freq Offset o8 FreqOffset
0Hz, \‘L OHz
oY
i PR TRV R ¥
HM. ot bt el L PR TR YT ) .w‘r b ki ALt e \WW M WWMHWW‘I-W\’ L b Whloy WWM.JWMM'
Yurotd A el ) W i L 1
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)

150KHZz~30MHz

CEPULGE] &

Frequency

] KL RF 508 AC
enter Freq 13.015000000 GHz
PNO:

30MHz~26.5GHz

‘i start

RL RF S0Q  AC
Avg Type: RMS UCE[12345 6 Avg Type: RMS
enter Freq 13.015000000 Eﬂﬁm == Trig:FreeRun AvglHeld: 5/100 Fos = Trig:FreeRun AvglHeld: 5/100
[FGainLow  BAten: 40 d§ vl ARAA A [FGainlme  BAtten: 40 di DA ARAR A
RefOffset9.1 4B Mkr2 25.662 GHz | ~ AutoTune RefOffset9.1 4B Mkr2 25.688 GHz| ~ AutoTune
Jodaigy _Ref 30.00 dBm -31.529 dBm jodaigy_Ref 30.00 dBm -31.999 dBm
°og 08
CenterFreq Center Freq
n pr 13015000000 GHz n 13015000000 GHz,
) A
10.
StartFreq StartFreq
10 30.000000 MHz| o 30.000000 MHz}
0 EETT StopFreq 00 EEIE StopFreq
26.000000000 GHz 26.000000000 GHz
00 0
§ CF Step, . CFStep
W"V""& 2597000000 GHz| i 2597000000 GHz|
00 et . . Pt e pomen P pute ten 00 bt bt it b i Saciuialel et e fute Man
e s e ot
. Freq Offset| 50 FreqOffset]
0Hz OHz
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)

® &L 95 50 16

30MHz~26.5GHz

1RB#0

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

Low Channel

QPSK

16QAM

AL FF 500 A0C SENSEPULEE| ELIGNALTO | 07:55:57 PM D4, 2017 Frequency L FF 500 A0C SENSEPULE ALTGNALTO | 07:56:31PM D4, 2017 Fraquency
Avg Type: RMS wacEfi2345 € Avg Type: RMS TG 2348
enter Freq 79.500 kHz S e——— Mjm\'&:wm 12345 6 enter Freq 79.500 kHz s Trig:Fres Run Mjm\'&:wm 12345 6
[FGaindow  Bhtten: 10 dB mEijaAAAA #htten: 10 dB mEijaAAAA
Auto Tune Auto Tune|
Mkr1 104.739 kHz Mkr1 13.653 kHz
Ref Offset9.22 dB. Ref Offset9.22 dB.
{odeiciv_Ref 9.22 dBm -56.480 dBm {odeiciv_Ref 9.22 dBim -56.601 dBm
CenterFreq Center Freq
79,500 kHz, 078 79,500 kHz,
0
StartFreq StartFreq
9.000 kHz| 08 9.000 kHz|
28
Stop Freq Stop Freq
150,000 kHz, 150,000 kHz|
RERULL: S -408 RERULL: S
CF Step sl CF Step
1 14100 KHz 1 14100 kiHz
laute Man laute Man
T I} mﬂﬁm& e i a o8 VY N TI ¥ | N
TR B T iR e A
| Freq Offset| o8 FreqOffset]
0Hz| ' 0Hz
Kl
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)

“d start

9KHz~150KHz

9KHz~150KHz

150KHz~30MHz

AL 3 500 A\DC | SENSEPULE A O | 075602 PM 04, 2017 F i HL 3 500 A\DC | SEnsEPULEE] AL O | 0756036 PM U 04, 2017 F
Avg Type: RI Tk 35456, requency Avg Type: RM: TACE[l2345 6 requency
enter Freq 15.075000 MHzPND: S ——— PRk i it enter Freq 15.075000 MHzPND: S —— PRk i it
IFGainLow  RAtten: 10 4B T AAARA IFGainLow  BAtten: 10 4B T AAARA
Auto Tune Auto Tune,
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB. Ref Offset9.22 dB.
jodsidiv_Ref 9.2 dBm -57.211 dBm jodsiciv _Ref 922 dBm -56.401 dBm
og og
CenterFreq| Center Freq|
073 15.075000 MHz, 078 15.075000 MHz|
0
StartFreq StartFreq
3 150,000 kHz, 203 150000 kHz|
" B Stop Freq e B Stop Freq
30.000000 MHz 30.000000 MHz,
08 -08
. CF Step . CF Step
Do 2.985000 MHz, wept 2985000 MHz|
- lauto Man - lauto Man
f8 o8
e ﬂ Freq Offset o8 l FreqOffset
“ 0Hz| } 0Hz
ok wolle
“th\wd W»«mﬂfw.,‘,.. gt gt o e b o MW 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)

“d start

i @5 R 7

30MHz~26.5GHz

AL P 08 A | SENSEPULE A O |07:56:04 PM i 04, 2017 F j L [ 0a_ A SE:PULSE] A o__lo7 204, 2017 F
Avg Type: RMS TACE[12345 6 requency Avg Type: RMS TACE[ 23456 requency
enter Freq 13.015000000 gz:zm ! Trig: Fres um A enter Freq 13.015000000 gz:zm ! Trig Frea Fum A
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
RefOffset9.1 4B Mkr2 25.714 GHz| ~ AuteTune RefOffset9.1 4B Mkr2 25.740 GHz |~ AutoTune
Jodaigy _Ref 30.00 dBm -31.839 dBm jodaigy_Ref 30.00 dBm -31.808 dBm
og og
CenterFreq Center Freq|
n o 13,015000000 GHz| e N 13,015000000 GHz|
10.
StartFreq StartFreq
o 30.000000 MHz o 30.000000 MHz
0 EETT StopFreq 00 EEIE StopFreq
26000000000 GHz, 26000000000 GHz|
0 n
Nuj CF Step . v\,\.n} CF Step
2597000000 GHz| 2597000000 GHz|
PO lAut M ] T lAut M
a0 e oD a S oy T ey £ = 00 T S - < Falin et il bt = l
o v vy e
. Freq Offset . Freq Offset|
0Hz| 0Hz|
Eil
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 s

30MHz~26.5GHz

1RB#0

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

Middle Channel

QPSK

16QAM

9KHz~150KHz

RL RF 502 4 0C SENSE:PULSE] ALIGN AUTO 07:57:11 PM U 04, 2017 Fraqueney RL RF 502 A0C SENSEPLLSE] ALIGN AUTO. 007 57:40FM T 04, 5017 Frequency
enter Freq 79.500 kHz | cisrruarun  vabaiatin T s Contor Fron 70.500KHZ 1 creerun i T s
I : S
[EGainLow  BAtten: 10 dB el |EGain htten: 10 dB =T
Auto Tune Auto Tune|
Mkr1 105.585 kHz Mkr1 19.011 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
{odeiciv_Ref 9.22 dBm -56.609 dBm {5 deiciv_Ref 9.22 dBim -56.301 dBm
CenterFreq Center Freq
078 79.500 kHz, 2 79,500 kHz
@
StartFreq StartFreq
8 9.000 kHz| m 9.000 kHz|
" Stop Freq o Stop Freq
150,000 kHz, 150,000 kHz|
a8 RERULL: S -0 REMAL ]
CF Step 1 CF Step
1 14100 kHz we " 14100 KHz
| I (4] b fute Men fute Man
&0 ks 4 Ak K Fam " 1 e P P " L
Wl W\I}M I ‘w“m TR, Wﬂq AT H“ W_WW i Ly
i 1
e \LA {r ,}r J \ }WW\M W‘ﬁﬂ\ Freq Offset - " N WN‘ ﬂ‘ | LA \M‘J" Igﬂ,"I‘IIM FreqOffset
0Hz| 0Hz|
Kl
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 BW 3.0 kHz* Sweep 174.0 ms (1001 pts)

9KHz~150KHz

O |0757:18PM D4, 2017

AL 3 500 A\DC | SENSEPULE A O |0757-16PM 04, 2017 F i HL 3 500 A\DC | SEnsEPULEE] ALIGNAUTO | 07257:54 PM 0 04, 2017 F
Bug Type: RI W[ 23458 requency Avg Type: RME 23458 requency
enter Freq 15.075000 MHzPND: S ——— PRk i enter Freq 15.075000 MHzPND: S —— PRk i
[FGainLow  SAten: 10 d rEA ARAA A o= ™" gasten: 10 dB DA ARAR A
Auto Tune Auto Tune
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -56.710 dBm jodsis _Ref .22 dBm -57.868 dBm
og og
Center Freq| Center Freq|
07 15.075000 MHz| 07 15.075000 MHz|
10
StartFreq StartFreq
3 150,000 kHz, 208 160.000 kHz|
" B Stop Freq e B Stop Freq
30.000000 MHz, 30.000000 MHz|
08 -08
. CF Step F CF Step
Y 2.985000 MHz| ey 2.985000 MHz|
- lawto Man r lawto Man
08 08
e Freq Offset e FreqOffset
| 0Hz| 0Hz
! asfy
't“ ) Kby 3t Wl “tﬁ
AR Mo b et bt Ay e bl et o DA el st e, A
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)
14 start . i @55 ) 287Pm
150KHz~30MHz 150KHZz~30MHz

07:57:57PM

CEPULGE]

30MHz~26.5GHz

RL RF S0Q  AC SENSEPULSE] ] RL RF 508 AC Al
! ! e Frequency ! . et Frequency
Avg Type: RMS TACE[[ 23456 Bvg Type: RMS TAE[ 23456
enter Freq 13.015000000 gz:zm ! Trig: Fres um A enter Freq 13.015000000 gz:zm ! Trig Frea Fum A
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
RefOffset9.1 4B Mkr2 25.636 GHz | ~ AutoTune RefOffset9.1 4B Mkr2 25.714 GHz| ~ AuteTune
Jodaigy _Ref 30.00 dBm -32.015 dBm jodaigy_Ref 30.00 dBm -31.914 dBm
°og 08
CenterFreq Center Freq
n Pl 13,015000000 GHz| el 1 13,015000000 GHz|
I8 4]
10.
StartFreq StartFreq
10 30.000000 MHz| o 30.000000 MHz}
0 EETT StopFreq 00 EEIE StopFreq
26,000000000 GHz 26,000000000 GHz
20 0
\,-.,,JH‘{ CF Step! - M) CF Step
2597000000 GHz, 2597000000 GHz|
™ laut W s laut M
w0 S i e P N"W‘WAW £ = 00 P TR A st AMM‘/WWV‘AW 2 o
o (= ' Ve W
. Freq Offset| 50 FreqOffset]
0 Hz| 0 Hz|
Eil
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VEW 3.0 MHz* Sweep 64.93 ms (1001 pts)

L 8 BT 7w

30MHz~26.5GHz

1RB#0

1RB#0




V1.0

Page 56 of 64

Report No.: CTL1702156501-WF03

LTE FDD Band 4-20MHz Channel Bandwidth

High Channel

QPSK

EEV S

16QAM

SENGEFLLEE] ALGHAUTO |07, 3502FM W04, 2017

9KHz~150KHz

AL FF 500 A0C SENSEPULEE| ALIGNALTO | 07:58:27 PM D4, 2017 Frequency L FF Frequency
Avg Type: RMS TRACE, Bvg Type: RMS TRACE 3
enter Freq 79.500 kHz FiiorWide == Trig: Free Run AvalHol: 81100 o Center Freq 79.500 kHz NG Wie == Trig: FraeRun AvalHol: 8100 i e
[FGainiow  BAtten: 10 dB rEA ARAA A T #hten: 10 dB A As AR
Auto Tune Auto Tune|
Mkr1 54.966 kHz Mkr1 11.820 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
{odeiciv_Ref 9.22 dBm -58.433 dBm {5 deiciv_Ref 9.22 dBim -58.387 dBm
CenterFreq Center Freq
078 79.500 kHz, 2 79,500 kHz
@
StartFreq StartFreq
8 9.000 kHz| m 9.000 kHz|
8 ki
Stop Freq Stop Freq
150,000 kHz, 150,000 kHz|
a8 RERULL: S -0 REMAL ]
CF Step L) CF Step
1 14,100 kHz, 1 14100 kHz|
laute Man ? . lauto Man
.mw Er| Y I \ #
A !r'% iy i) ' w"f AP AT ST i [u'"yu'g Y'L A
N T T T T N M reqome] | [T P B A A VTN YA TN |
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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 4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4 @ QPSK

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

LTE FDD Band 4 Channel Bandwidth 1.4MHz_QPSK_Low Channel

. Ga Peak . .
Frequency Pmea Pe Distance Limit Margin L
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3421.4 -40.73 4.02 3.00 12.50 -32.25 -13.00 19.25 H
5132.1 -44.61 5.11 3.00 13.38 -36.34 -13.00 23.34 H
3421.4 -39.70 4.02 3.00 12.50 -31.22 -13.00 18.22 V
5132.1 -43.37 5.11 3.00 13.38 -35.10 -13.00 22.10 V
LTE FDD Band 4_Channel Bandwidth 1.4MHz_QPSK_ Middle Channel
< Ga o .
Frequency Pwmea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MHZz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3465.0 -39.68 4.02 3.00 12.45 -31.25 -13.00 18.25 H
5197.5 -45.48 5.11 3.00 13.38 -37.21 -13.00 24.21 H
3465.0 -39.12 4.02 3.00 12.45 -30.69 -13.00 17.69 V
5197.5 -44 .47 5.11 3.00 13.38 -36.20 -13.00 23.20 V
LTE FDD Band 4_Channel Bandwidth 1.4MHz QPSK_High Channel
l Ga b .
Frequency Pmea P Distance EIRP Limit Margin L
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3508.6 -40.37 4.02 3.00 12.21 -32.18 -13.00 19.18 H
5262.9 -44.74 5.11 3.00 13.26 -36.59 -13.00 23.59 H
3508.6 -39.80 4.02 3.00 12.21 -31.61 -13.00 18.61 V
5262.9 -43.56 5.11 3.00 13.26 -35.41 -13.00 2241 V
LTE FDD Band 4 Channel Bandwidth 3MHz_QPSK_ Low Channel
. Ga Peak & ,
Frequency Pwmea Pl Distance Limit Margin L
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | ' (dBm) (dBm) (dB)
3423.0 -44.63 4.02 3.00 12.50 -32.22 -13.00 19.22 H
5134.5 -47.39 5.11 3.00 13.38 -36.36 -13.00 23.36 H
3423.0 -43.96 4.02 3.00 12.50 -31.48 -13.00 18.48 V
5134.5 -46.98 5.11 3.00 13.38 -35.62 -13.00 22.62 V
LTE FDD Band 4 Channel Bandwidth 3MHz_QPSK__ Middle Channel
. Ga - .
Frequency Pwmea P Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3465.0 -44.63 4.02 3.00 12.45 -32.57 -13.00 19.57 H
5197.5 -47.39 5.11 3.00 13.38 -36.66 -13.00 23.66 H
3465.0 -43.96 4.02 3.00 12.45 -31.78 -13.00 18.78 V
5197.5 -46.98 5.11 3.00 13.38 -35.21 -13.00 22.21 V
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LTE FDD Band 4_Channel Bandwidth 3MHz_QPSK__ High Channel
. Ga - .
Frequency Pwmea Pei Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3507.0 -44.63 4.02 3.00 12.21 -32.36 -13.00 19.36 H
5260.5 -47.39 5.11 3.00 13.26 -36.98 -13.00 23.98 H
3507.0 -43.96 4.02 3.00 12.21 -31.57 -13.00 18.57 V
5260.5 -46.98 5.11 3.00 13.26 -35.50 -13.00 22.50 \
LTE FDD Band 4_Channel Bandwidth 5MHz_QPSK_ Low Channel
. Ga Peak . .
Frequency Pmea Pe Distance Limit Margin L
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3425.0 -44.63 4.02 3.00 12.50 -32.87 -13.00 19.87 H
5137.5 -47.39 5.11 3.00 13.38 -36.62 -13.00 23.62 H
3425.0 -43.96 4.02 3.00 12.50 -31.48 -13.00 18.48 V
5137.5 -46.98 5.11 3.00 13.38 -35.20 -13.00 22.20 V
LTE FDD Band 4_Channel Bandwidth 5MHz_QPSK__ Middle Channel
s Ga N .
Frequency Pwmea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MHZz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3465.0 -44.63 4.02 3.00 12.45 -32.55 -13.00 19.55 H
5197.5 -47.39 5.11 3.00 13.38 -36.69 -13.00 23.69 H
3465.0 -43.96 4.02 3.00 12.45 -31.88 -13.00 18.88 V
5197.5 -46.98 5.11 3.00 13.38 -35.20 -13.00 22.20 V
LTE FDD Band 4 Channel Bandwidth 5MHz_QPSK_ High Channel
g Ga L .
Frequency Pmea P Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3505.0 -44.63 4.02 3.00 12.21 -32.41 -13.00 1941 H
5257.5 -47.39 5.11 3.00 13.26 -36.58 -13.00 23.58 H
3505.0 -43.96 4.02 3.00 12.21 -31.56 -13.00 18.56 V
5257.5 -46.98 5.11 3.00 13.26 -35.98 -13.00 22.98 V
LTE FDD Band 4 Channel Bandwidth 10MHz_QPSK_Low Channel
. Ga Peak - .
Frequency Pwmea P Distance Limit Margin N~
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3430.0 -44.63 4.02 3.00 12.50 -31.25 -13.00 18.25 H
5145.0 -47.39 5.11 3.00 13.38 -37.15 -13.00 24.15 H
3430.0 -43.96 4.02 3.00 12.50 -30.22 -13.00 17.22 V
5145.0 -46.98 5.11 3.00 13.38 -36.60 -13.00 23.60 V
LTE FDD Band 4 Channel Bandwidth 10MHz_QPSK__Middle Channel
. Ga . .
Frequency Pwmea P Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3465.0 -44.63 4.02 3.00 12.45 -32.56 -13.00 19.56 H
5197.5 -47.39 5.11 3.00 13.38 -38.20 -13.00 25.20 H
3465.0 -43.96 4.02 3.00 12.45 -30.89 -13.00 17.89 V
5197.5 -46.98 5.11 3.00 13.38 -36.51 -13.00 23.51 V
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LTE FDD Band 4_Channel Bandwidth 10MHz_QPSK_ High Channel
. Ga - .
Frequency Pwmea Pei Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3500.0 -44.63 4.02 3.00 12.21 -32.35 -13.00 19.35 H
5250.0 -47.39 5.11 3.00 13.26 -36.58 -13.00 23.58 H
3500.0 -43.96 4.02 3.00 12.21 -31.74 -13.00 18.74 V
5250.0 -46.98 5.11 3.00 13.26 -35.62 -13.00 22.62 \
LTE FDD Band 4_Channel Bandwidth 15MHz_QPSK_Low Channel
. Ga Peak . .
Frequency Pmea Pe Distance Limit Margin L
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3435.0 -44.63 4.02 3.00 12.50 -31.67 -13.00 18.67 H
5152.5 -47.39 5.11 3.00 13.38 -37.23 -13.00 24.23 H
3435.0 -43.96 4.02 3.00 12.50 -30.55 -13.00 17.55 V
5152.5 -46.98 5.11 3.00 13.38 -35.20 -13.00 22.20 V
LTE FDD Band 4_Channel Bandwidth 15MHz_QPSK _Middle Channel
s Ga N .
Frequency Pwmea Pa Distance EIRP Limit Margin o
Antenna Polarization
(MHZz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3465.0 -44.63 4.02 3.00 12.45 -32.69 -13.00 19.69 H
5197.5 -47.39 5.11 3.00 13.38 -36.45 -13.00 23.45 H
3465.0 -43.96 4.02 3.00 12.45 -31.87 -13.00 18.87 V
5197.5 -46.98 5.11 3.00 13.38 -35.52 -13.00 22.52 V
LTE FDD Band 4 Channel Bandwidth 15MHz_QPSK_ High Channel
g Ga L .
Frequency Pmea P Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3495.0 -44.63 4.02 3.00 12.21 -32.44 -13.00 19.44 H
5242.5 -47.39 5.11 3.00 13.26 -36.26 -13.00 23.26 H
3495.0 -43.96 4.02 3.00 12.21 -31.99 -13.00 18.99 V
5242.5 -46.98 5.11 3.00 13.26 -35.24 -13.00 22.24 V
LTE FDD Band 4 Channel Bandwidth 20MHz_QPSK _Low Channel
. Ga Peak - .
Frequency Pwmea P Distance Limit Margin N
Antenna EIRP Polarization
(MHz) (dBm) (dB) (m) Gain(dB) | (dBm) (dBm) (dB)
3440.0 -44.63 4.02 3.00 12.50 -32.33 -13.00 19.33 H
5160.0 -47.39 5.11 3.00 13.38 -36.50 -13.00 23.50 H
3440.0 -43.96 4.02 3.00 12.50 -31.89 -13.00 18.89 V
5160.0 -46.98 5.11 3.00 13.38 -35.41 -13.00 22.41 V
LTE FDD Band 4 Channel Bandwidth 20MHz_QPSK__Middle Channel
. Ga . .
Frequency Pwmea P Distance EIRP Limit Margin N
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3465.0 -44.63 4.02 3.00 12.45 -32.68 -13.00 19.68 H
5197.5 -47.39 5.11 3.00 13.38 -36.41 -13.00 23.41 H
3465.0 -43.96 4.02 3.00 12.45 -31.85 -13.00 18.85 V
5197.5 -46.98 5.11 3.00 13.38 -35.12 -13.00 22.12 V
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LTE FDD Band 4_Channel Bandwidth 20MHz_QPSK_ High Channel
. Ga - .
Frequency Pwmea Pei Distance EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) (m) Gain(dB) (dBm) (dBm) (dB)
3490.0 -44.63 4.02 3.00 12.21 -32.87 -13.00 19.87 H
5235.0 -47.39 5.11 3.00 13.26 -36.25 -13.00 23.25 H
3490.0 -43.96 4.02 3.00 12.21 -31.36 -13.00 18.36 V
5235.0 -46.98 5.11 3.00 13.26 -34.73 -13.00 21.73 \
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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 -30C.

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on
middle channel for LTE band 4, 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 4; recorded worst case.
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LTE Band 4, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Report No.: CTL1702156501-WF03

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

(V) QPSK 16QAM QPSK 16QAM (ppm)

3.15 -6.86 -8.04 -0.00396 -0.00464 2.50

3.70 -0.32 1.82 -0.00018 0.00105 2.50

4.26 4.54 -3.32 0.00262 -0.00192 2.50
Freqguency Error vs Temperature

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

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

-30° 4.95 2.56 0.00286 0.00148 2.50

-20° 9.97 2.92 0.00575 0.00169 2.50

-10° -1.51 9.20 -0.00087 0.00531 2.50

0° 9.98 0.40 0.00576 0.00023 2.50

10° 6.97 0.28 0.00402 0.00016 2.50

20° 3.82 3.54 0.00220 0.00204 2.50

30° -5.91 4.21 -0.00341 0.00243 2.50

40° -8.07 -8.19 -0.00466 -0.00473 2.50

50° 1.41 -5.76 0.00081 -0.00332 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. CTL1702156501-WFO01
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