d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 172827 May 14, 2017 RL
Nkt 751.500 MHz
WAflen 18 B 11.884 dBm

‘-‘~"w‘-/“""’°"""&l~— AN A

Certer 751,500 MHz Span 2 MHz
#Res BW 20 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
1.2620 MHz

Transmit Freq Errce
x dE BEanowdth

Output_OBW_DL_746-757MHz _CDMA

3= Agllent 17.2558 May 14, 2017 RL
N1 881.500 MHz
Rel 18.8 dBm WAflen 18 B -5.344 ¢Bm

o W g R PN o FPhy P A (‘\"‘Q

,_\ -

\
R

Certer 881.500 MHz Span 2 NHz
#Res BW 20 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
1.2587 MHz

Transmit Freq Errce -3 716 kHz
x 4E Eanowdth 1 385 NH2*

Output_OBW_DL_869-894MHz _CDMA
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d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 17.2451 May 14, 2017 R L
Mka1 1.962 500 GHz
WAtlen 18 ¢B 4634 ¢Bm

o B e Ty ""9" M e

Py Ly

Cerver 1.962 500 GHz Span 2 MHz
#Res BW 20 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
1.2575 MHz

Transmit Freq Errce
x dE BEanowdth

Output_OBW_DL_1930-1995MHz_CDMA

3= Agllent 17:2238 May 14, 2017 RL
N1 2.132 500 GHz
Rel 18.8 dBm WAtlen 18 ¢B8 4001 ¢Bm

q“,.u'v Wi - P LAY 1"9~ eyt N S T a4 e s

Span 2 NHz
#VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
1.2590 MHz

Transmit Freq Errce
x dE BEanowdth

Output_OBW_DL_2110-2155MHz _CDMA
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valtrr-tlng the Future

LABORATORIES, INC.

cK

3% Agllent 18.4ES8 May 14, 2017

#Atien 0 dB

Rel 182 ¢Bm

R L
Mia1 707.000 0 NHz
52.108 dBm

AR - iﬁ"u‘q‘ﬁv‘ R

Center 707.000 0 NHz
#Res BW 10 kHz

QOccupied Bandwidth
2422596 kHz

#VBW 200 kHz

Transmit Freq Errce
x dE BEanowdth

P, o

.
LS
v “"W"?"I"‘M”M' ‘.J".

Span 1 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_UL_698-716MHz EDGE

3= Agllent 184744 May 14, 2017

#Atien 0 dB

W, A

P Al w"‘

82
Center 781.500 0 NHz
[RéRes BW 10 kHz

#VBW 200 kHz

QOccupied Bandwidth
246.8841 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Mia1 781,500 0 NHz
57610 dBm

Wil A LAy

Span 1 MHz
#Sweep 150 ms (601 pis)

Input_OBW_UL_776-787MHz _EDGE
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d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 184517 May 14, 2017

#Atien 0 dB

N, f A
WY

N ‘chw-\. Tup \r,.r 2 ',,_,\ "
Certer 836.500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
247 2265 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nia1 836.500 0 NHz
55754 dBm

. .
\ ﬂ‘)f‘ ‘\"‘

v

Tl gy

Span 1 MHz
#Sweep 150 ms 1601 pis)

Ooc EW % A 800 %

Input_OBW_UL_824-849MHz _EDGE

3% Agllent 184242 May 14, 2017

Rel 182 dBm #Atien 0 dB

82

Center 1.732 500 0 GHz

#Res BW 10 kHz #VBW 200 kHz
QOccupied Bandwidth

246.1263 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nkr1 1.732 500 0 GHz
53 555 dBm

Span 1 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_UL_1710-1755MHz_EDGE
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d valtrr-tlng the Future
LABORATORIES, INC.

3% Agllent 184440 May 14, 2017

#Atien 0 dB

Cerver 1.882 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
2474329 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nkr1 12882 500 0 GHz
55752 dBm

Vy., ARl Ao A g

Span 1 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_UL_1850-1915MHz _EDGE

3% Agllent 185037 May 14, 2017

#Atien 0 dB

vt A_y,.l?..,-y &‘w

9*"1

> L
v/

PP Vi

e S = A ™

#VBW 200 kHz

QOccupied Bandwidth
244 8177 kHz

Transmit Freq Errce
y 4F Ba

R L
Nia1 737.000 0 NHz
453.715 dBm

"-\(

L‘ Fale
\/ W
¥ o
ww'b.- Wty AW

Stop 737.500 0 MHz
#Sweep 150 ms (601 pis)

Input_OBW_DL_728-746MHz_EDGE
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valtrr-tlng the Future

LABORATORIES, INC.

3% Agllent 185133 May 14, 2017

#Atien 0 dB

;'
N""\,-,\Y‘\' |
Y

X » o
Vi e
Certer 751.500 0 NHz

#Res BW 10 kHz

QOccupied Bandwidth
2447274 kHz

#VBW 200 kHz

Transmit Freq Errce
x dE BEanowdth

\l N‘L
M"r

R L
Nia1 751,500 0 NHz
53430 ¢Bm

\ “
‘ WA AL A

Span 1 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_DL_746-757MHz _EDGE

3% Agilent 184547 May 14, 2017

#Atien 0 dB

J'L",,\A_"J.
WA A s A e v,

#VBW 200 kHz

QOccupied Bandwidth
246.5104 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nia1 881,500 0 NHz
52.528 dBm

5 },A"\“w,\(\ Aotalle

Stop 882.000 0 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_DL_869-894MHz _EDGE
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3% Agllent 184508 May 14, 2017

#Atien 0 dB

Cerver 1.962 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
245.6208 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nkr1 1962 500 0 GHz
54 811 dBm

8 Lok bl hda

Span 1 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_DL_1930-1995MHz_EDGE

3% Agllent 184828 May 14, 2017

#Atien 0 dB

/
e A M’._,rl

L ) zq—""»‘,-“f-gw‘v S

82

Cerver 2.132 500 0 GHz

#Res BW 10 kHz #VBW 200 kHz
QOccupied Bandwidth

244 2498 kHz

Transmit Freq Errce
y 4F Ba

R L
Wkr1 2132 500 0 GHz
54.442 dBm

b WA

Span 1 MHz
#Sweep 150 ms (601 pis)

Input_OBW_DL_2110-2155MHz EDGE
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valtrr-tlng the Future

LABORATORIES, INC.

cK

3= Agllent 184335 May 14, 2017

WAtlen 18 ¢B

Cerser 707.000 0 NHz
#Res BW 10 kHz

QOccupied Bandwidth
244 3286 kHz

Transmit Freq Errce
x dE BEanowdth

#VBW 200 kHz

R L

Nia1 707.000 0 NHz
1183 cBm

e NAJ‘*?’.

AMea,

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_UL_698-716MHz _EDGE

3% Agllent 184218 May 14, 2017

Rel 18.8 dBm WAtlen 18 ¢B

Center 781.500 0 NHz
#Res BW 10 kHz

QOccupied Bandwidth
246.8720 kHz

Transmit Freq Errce
x dE BEanowdth

#VBW 200 kHz

RL
Nia1 781,500 0 NHz
3.327 ¢Bm

P kam vy ‘v“»\h

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_UL_776-787MHz _EDGE
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d valtrr-tlng the Future
LABORATORIES, INC.

3% Agllent 184508 May 14, 2017

WAtlen 18 ¢B

Cerver 836,500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
243.6690 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nia1 836,500 0 NHz
0649 cBm

\ 4 ,“
\ 'y V“"a
! A

W

Wi,

Y X
NM "'w'k-'l"“ 0

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_UL_824-849MHz _EDGE

3= Agllent 184517 May 14, 2017

Rel 18.8 dBm WAtlen 18 ¢B

i
LoAv M\ﬂ”" j'\\""\ !
vyl "

1 82
Center 1.732 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
246.7003 kHz

x dE BEanowidth

RL
Nkr1 1.732 500 0 GHz
1.051 ¢8m

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_UL_1710-1755MHz _EDGE
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LABORATORIES, INC.

3% Agllent 1€:47.08 May 14, 2017

WAtlen 18 ¢B

Start 1,882 000 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
246.4358 kHz

Transmit Freq Errce
x dE BEanowdth

Output_OBW_UL_1850-1915MHz

3= Agllent 182054 May 14, 2017

Rel 18.8 dBm WAtlen 18 ¢B

Cerser 751,500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
248.3374 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nkr1 1882 500 0 GHz
4274 ¢Bm

Siop 1.883 000 0 GHz
#Sweep 150 ms 1601 pis)

_EDGE

R L

L.
\

o
”"'-'» Wy,

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output__OBW_DL 746-757MHz_EDGE
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d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 182215 May 14, 2017 RL

WAtlen 18 ¢B

A N,
%N‘

bt u*m\,v“
W
ALY s

g
y
SN

Start 736,500 0 MHz Stop 737.500 0 MHz
#Res BW 10 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
249.8836 kHz

Transmit Freq Errce
x dE BEanowdth

Output__OBW_DL_728-746MHz _EDGE

3% Agllent 18:38:48 May 14, 2017 RL
Nia1 881,500 0 NHz
Rel 18.8 dBm WAflen 18 ¢B -5.349 ¢Bm

Certer 881.500 0 NHz Span 1 MHz
#Res BW 10 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
246.1561 kHz

Transmit Freq Errce
x dE BEanowdth

Output__ OBW_DL_869-894MHz _EDGE
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d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 18:3337 May 14, 2017

WAtlen 18 ¢B

Cerver 1.962 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
244 9825 kHz

Transmit Freq Errce
x dE BEanowdth

X

R L
Nkr1 1.962 500 0 GHz
1,604 ¢Bm

Span 1 MHz
#Sweep 150 ms 1601 pis)

I X ot AN
cEVW R b SSC0%

Output_OBW_DL_1930-1995MHz _EDGE

3% Agllent 183607 May 14, 2017

Rel 18.8 dBm WAtlen 18 ¢B

Certer 2.132 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
2457714 kHz

Transmit Freq Errce
x dE BEanowdth

RL
Nkr1 2132 500 0 GHz
0.749 ¢8m

W,
oy s
P,

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_DL_2110-2155MHz _EDGE
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d valtrr-tlng the Future
LABORATORIES, INC.

[9)]
7]
<

3% Agllent 18:5815 May 14, 2017

#Atien 0 dB

2> M

f
Nl‘\,'“ "WJ
ol

£
»~|.¢Jf~$~¢»~r\*‘-n"~f’"'f
Center 707.000 0 NHz

#Res BW 10 kHz #VBW 200 kHz

Qccupied Bandwidth
250.0296 kHz

Transmit Freq Errce
x dE BEanowdth

R L
N1 707.000 0 NHz
55611 dBm

l‘\(—

b\u'. &‘ﬂ'

W
“"‘\"»'"-"M-Jrv

Span 1 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_UL_698-716MHz_GSM

3% Agllent 185731 May 14, 2017

#Atien 0 dB

W
A s NN Ay A w

82
Center 781.500 0 NHz
B¢Res BW 10 kHz #VBW 200 kHz
QOccupied Bandwidth

248.6603 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Mia1 781,500 0 NHz
53,188 dBm

g’ A
R T I Ta Py

Span 1 MHz
#Sweep 150 ms (601 pis)

Input_OBW_UL_776-787MHz_GSM
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LABORATORIES, INC.

3= Agllent 18:5504 May 14, 2017 R T
Wki1 836.500 0 NHz
#Atien 0 dB 53.923 dBm

Cerver 836,500 0 NHz Span 1 MHz
#Res BW 10 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
249.9161 kHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_UL_824-849MHz_GSM

3% Agllent 15.0045 May 14, 2017 RL

Nkr1 1.732 500 0 GHz
Rel 182 dBm #Atien 0 dB 52.735 dBm

:f;"“’ Center
1.732500000 GHz

Vv
M e e o

Cerver 1.732 500 0 GHz Span 1 MHz
#Res BW 10 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
251.3459 kHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_UL_1710-1755MHz _GSM
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d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 150001 May 14, 2017

#Atien 0 dB

Cerver 1.882 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
250.0190 kHz

Transmit Freq Errce
x dE BEanowdth

R L
Nkr1 12882 500 0 GHz
$53.012 dBm

-
e S

Span 1 MHz
#Sweep 150 ms 1601 pis)

Input_OBW_UL_1850-1915MHz _GSM

3% Agllent 18:5414 May 14, 2017

#Atien 0 dB

82

Certer 737.000 0 NHz

#Res BW 10 kHz #VBW 200 kHz
QOccupied Bandwidth

251.4137 kHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_DL_728-746MHz_GSM

R L
N1 737.000 0 NHz
53.081 dBm

"

e T R .r.s Al

Span 1 MHz
#Sweep 150 ms 1601 pis)
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3= Agllent 18:5212 May 14, 2017

#Atien 0 dB

Certer 751.500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
250.2099 kHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_DL_746-757MHz_GSM

3% Agllent 18:5501 May 14, 2017

#Atien 0 dB

]
4
¥
..
e etegd !
Cerver 881.500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
250.3467 kHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_DL_869-894MHz_GSM

R L

Nia1 751,500 0 NHz
52.129 dBm

Span 1 MHz
#Sweep 150 ms 1601 pis)

R L
Nia1 881,500 0 NHz
52.743 dBm

L) ""“"W T‘"'V*"’ "u“""

Span 1 MHz
#Sweep 150 ms 1601 pis)
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d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 185547 May 14, 2017

#Atien 0 dB

Cerver 1.962 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
251.6280 kHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_DL_1930-1995MHz_GSM

3% Agllent 18:5637 May 14, 2017

#Atien 0 dB

Certer 2.132 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
250.9042 kHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_DL_2110-2155MHz_GSM

R L
Nkr1 1962 500 0 GHz
55571 dBm

RS
R S T

Span 1 MHz
#Sweep 150 ms 1601 pis)

R L
Nkr1 2132 500 0 GHz
53572 dBm

b Y
PR 0 P pes e N

Span 1 MHz
#Sweep 150 ms 1601 pis)
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LABORATORIES, INC.

3% Agllent 16:0644 May 14, 2017

WAtlen 18 ¢B

Certer 707.000 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
253.4787 kHz

Transmit Freq Errce
x dE Eanowdth

R L

Span 1 MHz
#Sweep 150 ms 1601 pis)

260CdB

Output__ OBW_UL_698-716MHz _GSM

3% Agllent 16:0808 May 14, 2017

Rel 18.8 dBm WAtlen 18 ¢B

L
vV

Certer 781.000 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
248.7014 kHz

Transmit Freq Errce
x dE BEanowidth

Output__ OBW_UL 776-787MHz_GSM

R L

-
N

A

Y e e

Span 1 MHz
#Sweep 150 ms 1601 pis)
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LABORATORIES, INC.

3% Agllent 16:0554 May 14, 2017

WAtlen 18 ¢B

et W

Certer 836.500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
249.8252 kHz

Transmit Freq Errce
x dE Eanowdth

R L

'-
'-1”'.'1“\('/‘
Span 1 MHz
#Sweep 150 ms 1601 pis)

&G O

260CdB

Output__ OBW_UL_824-849MHz _GSM

3% Agllent 155837 May 14, 2017

Rel 22.8 dBm WAtlen 22 ¢B

na"
\’“4‘4\"‘ L T
§2
Certer 1.732 000 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
251.6245 kHz

Transmit Freq Errce
x dE BEanowidth

R L

S
Vi AN vt

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_UL_1710-1755MHz_GSM
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d —Wl(:ntlclg the Future
LABORATORIES, INC.

3= Aglient 160245 May 14, 2017

WAtlen 18 ¢B

Certer 1.882 500 0 GHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
249.6302 kHz

Transmit Freq Errce
x dE Eanowdth

R L

W
-
\r*lvw.\' —

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_UL_1850-1915MHz _GSM

3% Agllent 16:1512 May 14, 2017

WAtlen 18 ¢B

Center 737.000 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
250.0312 kHz

Transmit Freq Errce
x dE Banowdth

Output OBW_DL_728-746MHz _GSM

R L

Mo, Wy

Span 1 MHz
#Sweep 150 ms 1601 pis)
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3% Agllent 161640 May 14, 2017

WAtlen 18 ¢B

0l
A
1 g2 AN
Certer 751,500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
250.1288 kHz

Transmit Freq Errce
x dE BEanowdth

\
)
» .\\.

X

R L

¥

—
VW Wy

Span 1 MHz
#Sweep 150 ms 1601 pis)

o B X ot AN
oCEvY e b SSC0%

Output_OBW_DL_746-757MHz _GSM

3% Agllent 16:1254 May 14, 2017

Rel 18.8 dBm WAtlen 18 ¢B

w

Al wAt N

Cerver 881.500 0 NHz
#Res BW 10 kHz #VBW 200 kHz

QOccupied Bandwidth
249.8515 kHz

Transmit Freq Errce
x dE BEanowdth

R L

“

on
L
¥ WA
Wi ) "‘T"

Span 1 MHz
#Sweep 150 ms 1601 pis)

Output_OBW_DL_869-894MHz _GSM
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3= Agllent 16:1238 May 14, 2017 RL

WAtlen 18 ¢B

I ,"" A
‘/‘_,w 5
4

#

"“m\
V""\ﬂ:&w‘-

Cerver 1.962 500 0 GHz Span 1 MHz
#Res BW 10 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
249.5895 kHz

Output_OBW_DL_1930-1995MHz _GSM

3% Agllent 16.1108 May 14, 2017 R L

Rel 18.8 dBm WAtlen 18 ¢B

iy
K’“w-«'-

Certer 2.132 500 0 GHz Span 1 MHz
#Res BW 10 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
253.2458 kHz

Output_OBW_DL_2110-2155MHz _GSM
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LABORATORIES, INC.

LTE

3% Agllent 18:17.18 May 14, 2017

RL
#Atien 0 dB

Nikr1 836500 MMz
60.133 ¢Bm

|
i

Iv
>/

1
1 62 ML g sttt ,)

|
t
Star 831.500 MHz

| &
#Res BW 100 kHz

QA1 Iy e b N S P T e
/

\'\‘w VA ol el e
Stop 841.500 NHz
#VBW 300 kHz #Sweep 150 ms 601 pis)
Qccupied Bandwidth v
4.4833 MHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_UL_698-716MHz _LTE
3 Agilent 181628 May 14, 2017

RL
Nikr1 781.500 MHz
#Atien 0 dB

59.786 dBm

’Avww\o.ww'f* ~,--,--9-v~r AWy v P
| l'
.vl
2 |
f
1 §2 WAV g W

|
1
| €
Certer 781.500 MHz
[¢Res BW 100 kHz

L“v‘-." et Lt s NS
#VBW 200 kHz
QOccupied Bandwidth

Span 10 NHz
#Sweep 150 ms (601 pis)
4.4850 MHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_UL_776-787MHz _LTE
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3% Agllent 181523 May 14, 2017

#Atien 0 dB

)
JI
> |
J
82 [ Mo
Certer 836.500 MHz
#Res BW 100 kHz

QOccupied Bandwidth
4.4837 MHz

Transmit Freq Errce
x dE BEanowdth

valtrr-tlng the Future

LABORATORIES, INC.

R L
Nir1 836500 MHz
59.936 dBm

Q.‘m.»-,.w\v . 2 e 'Q
1

&«

1
B T

Span 10 NMz
#Sweep 150 ms 1601 pis)

|
t
|

#VBW 200 kHz

Ooc EW % A 800 %

Input_OBW_UL_824-849MHz_LTE

3% Agllent 182008 May 14, 2017

Rel 0.8 dBm

?"wa\w‘-\‘-fn- .~.4,#u‘bﬁ;,~r»m\nw,-~(wg

|

2 |

&2 IL\‘* fM*M ‘H.NW‘\"“{‘ N\Y‘v /’
Cerser 1.732 500 GHz
#Res BW 100 kHz
QOccupied Bandwidth
4.5022 MHz

Transmit Freq Errce
x dE BEanowdth

#Atien 0 dB

R L
Nia1 1.732 500 GHz
60526 dBm

{
|

| €

i
) i 0t st ol BTs e
Span 10 NHz
#Sweep 150 ms 1601 pis)

#VBW 200 kHz

Input_OBW_UL_1710-1755MHz _LTE
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Certer 737.000 MHz Span 10 NMz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

Qccupied Bandwidth
4.4881 MHz

Input_OBW_DL_728-746MHz _LTE
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Certer 751,500 MHz
#Res BW 100 kHz
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4.4851 MHz
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Cerver 881.500 MHz
#Res BW 100 kHz
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x dE BEanowdth

Input_OBW_DL_869-894MHz _LTE
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#Sweep 150 ms 1601 pis)
4.4813 MHz
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Input_OBW_DL_1930-1995MHz _LTE
3% Agilent 181527 May 14, 2017
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#Sweep 150 ms 1601 pis)
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Input_OBW_DL_2110-2155MHz_LTE
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Transmit Freq Errce
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Certer 781.500 MHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)
QOccupied Bandwidth
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Transmit Freq Errce
x dE Banowdth

Output_OBW_UL_776-787MHz _LTE
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Certer 836,500 MHz
#Res BW 100 kHz

#VBW 200 kHz

QOccupied Bandwidth
4.4959 MHz

Span 10 NMz
#Sweep 150 ms 1601 pis)

Transmit Freq Errce
x dE BEanowdth

Output_OBW_UL_824-849MHz _LTE
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Center 1.732 500 GHz
#Res BW 100 kHz #VBW 200 kHz

Span 10 NHz
#Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.4889 MHz

Transmit Freq Errce
x dE BEanowdth

Output_OBW_UL_1710-1755MHz _LTE
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3= Agllent 17.:5441 May 14, 2017
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Center 1.882 500 GHz
#VBW 200 kHz #Sweep 150 ms 1601 pis)

#Res BW 100 kHz

QOccupied Bandwidth
4.4846 MHz
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x dE BEanowdth

Output_OBW_UL_1850-1915MHz _LTE
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Span 10 NHz
#Sweep 150 ms 1601 pis)

Certer 737.000 MHz
#Res BW 100 kHz #VBW 200 kHz

QOccupied Bandwidth
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x dE BEanowdth
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3% Agllent 18:07:43 May 14, 2017

WAtlen 18 ¢B

|
¥

Cerer 751,500 MHz
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3% Agllent 18:0245 May 14, 2017

WAtlen 18 ¢B

R L
Nia1 1.962 900 GHz
5773 éBm

?4"("—rr-'*¢.' . | j»gh,m.‘\\\,,_;\,fw Mo ,.g,-\.o&
J

|
|
24

A
" Al
" 'y‘ Y AN

Cerver 1.962 800 GHz
#Res BW 100 kHz #VBW 200 kHz

QOccupied Bandwidth
4.4740 MHz

Transmit Freq Errce
x dE BEanowdth

|
|

L€

[
‘1
N A4
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Output_OBW_DL_1930-1995MHz_LTE
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Span 10 NHz
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Output_OBW_DL_2110-2155MHz _LTE
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3= Aglient 182435 May 14, 2017 R L
Miri 707.000 MHz
#Atien 0 dB 58.478 dBm
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Cerer 707.000 MHz Span 10 NHz

#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.1523 MHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_UL_698-716MHz _WCDMA
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Certer 781.500 MHz Span 10 NMz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.1383 MHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_UL_776-787MHz_WCDMA
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3= Aglient 182410 May 14, 2017 R L
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#Atien 0 dB 58.283 dBm
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Cerer 836.500 MHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms (601 pis)
QOccupied Bandwidth
4.1331 MHz

Transmit Freq Errce
x dE BEanowdth

Input__OBW_UL_824-849MHz_WCDMA

3% Agllent 182224 May 14, 2017 R L
Wki1 1.732 500 GHz
#Atien 0 dB 571.954 dBm
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Center 1,732 500 GHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.1572 MHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_UL_1710-1755MHz _WCDMA

Page 159 of 198
Report No.: 99881-9



d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 182337 May 14, 2017 RL
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#Atien 0 4B 58.326 dBm
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Cerver 1.882 500 GHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms (601 pis)

QOccupied Bandwidth

4.1634 MHz

Input_OBW_UL_1850-1915MHz _WCDMA
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#Atien 0 dB ~59.367 dBm
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Span 10 NHz
#VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.1385 MHz

Transmit Freq Errce
x dE BEanowidth

Input_OBW_DL_728-746MHz_WCDMA
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3= Agllent 182648 May 14, 2017 RL
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#Atien 0 dB £1.107 dBm
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Cerer 751.500 MHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms (601 pis)
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Cerver 881.500 MHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.1618 MHz

Transmit Freq Errce
x dE BEanowdth

Input_OBW_DL_869-894MHz_WCDMA
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Cerver 1.962 500 GHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms (601 pis)

QOccupied Bandwidth
4.1417 MHz
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3% Agllent 182632 May 14, 2017 R L
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Cerser 2.132 500 GHz Span 10 NHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.1247 MHz

Input_OBW_DL_2110-2155MHz_WCDMA
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3% Agilent 17.4047 May 14, 2017
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#Sweep 150 ms 1601 pis)
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3% Agllent 17:4320 May 14, 2017
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3 Agilent 17.4648 May 14, 2017
Rel 18.8 dBm WAtlen 18 ¢B
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Span 10 NHz
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#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms (601 pis)

QOccupied Bandwidth
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Output_OBW_DL_746-757MHz _WCDMA

3% Agilent 17:3558 May 14, 2017
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#Res BW 100 kHz
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Cerver 1.962 500 GHz Span 10 NHz
#Res BW 100 kHz #VBW 200 kHz #Sweep 150 ms (601 pis)

QOccupied Bandwidth
4.1503 MHz
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Span 10 NHz
#VBW 200 kHz #Sweep 150 ms 1601 pis)

QOccupied Bandwidth
4.1374 MHz

Transmit Freq Errce
x dE BEanowdth

Output_OBW_DL_2110-2155MHzz_ WCDMA
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place * Brea, CA 92821 « 714 993-6112

Customer: Huaptec

Specification: 7.11 Anti-Oscillation (Oscillation Restarts / Oscillation mitigation or shutdown)
Work Order #: 99881 Date: 6/1/17

Test Type: Conducted Emissions Time: 17:56

Tested By: E. Wong Sequence#: 1

Software: EMITest 5.03.02

Equipment Tested:

Device Manufacturer Model # SIN

Configuration 1

Support Equipment:
Device Manufacturer Model # SIN
Configuration 1

Test Conditions / Notes:

The equipment under test (EUT) is a Fixed Wideband Consumer Booster
The EUT is placed on the test bench.

The EUT Server port is a type N connector and 50-ohm impedance.

The EUT Donor port is type N connector and 50-ohm impedance.

RS232 service port is left unpopulated

UL: 824-849MHz

DL: 869-894MHz

UL: 1850-1915MHz

DL: 1930-1995MHz

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure: The test was performed in accordance with section 7.11 of the FCC document: 935210 D03
Wideband Consumer Signal Booster Measurement Guidance v04 Dated February 12, 2016

Firmware: V1.6.

Test environment conditions:
Temperature: 21.1°C
Relative Humidity: 40%
Pressure: 100.8 kPa

Note:

- +5 denotes a variable attenuator adjusted such that the insertion loss for center of band under test (isolation)
between the booster’s donor and server ports is 5 dB greater than the maximum gain, as recorded in the maximum
gain test procedure, for the band under test.

Due to the unique filter and frequency of max gain in the 746-757MHz band, the forced oscillation at insertion loss
of (Max Gain -1) dB created the Oscillation at 745.5 MHz. However, the band pass filter employed does not
provide sufficient loss to force the oscillation occurs in band. An additional tunable notch filter tuned to 745.5MHz
was placed in the signal path to force the oscillation to occur and mitigated within 746-757MHz.
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Test Equipment:

ID Asset # Description Model Calibration Date Cal Due Date
AN02869 Spectrum Analyzer E4440A 7/8/2016 7/8/2017
AN02672 Spectrum Analyzer E4446A 3/2/2017 3/2/2019
P07037 RF Signal Generator E4433B 10/6/2016 10/6/2018

. . DLX 781.5-11-QT-S-

C00116 Cavity Filter HPT141210 05/31/2017 05/31/2019
03416 Filter 3TNF-500/1000-N/N  5/9/2016 5/9/2018
ANO03412 Band Pass Filter PE8705 8/12/2015 8/12/2017
ANO03413 Band Pass Filter PE8706 8/12/2015 8/12/2017
ANO03414 Band Pass Filter PE8707 8/12/2015 8/12/2017
ANO03415 Band Pass Filter PE8708 8/12/2015 8/12/2017
ANO03447 Band Pass Filter PE8710 8/12/2015 8/12/2017
AN03448 Band Pass Filter PE8711 8/12/2015 8/12/2017
ANO03446 Band Pass Filter 4FV50-707/H18-0/0 1/4/2016 1/4/2018
ANO03467 Band Pass Filter 4FV50-731/H30-0/0 1/4/2016 1/4/2018
ANO03468 Band Pass Filter 25210_781'5&12'2_ 1/4/2016 1/4/2018
ANO03469 Band Pass Filter :;3(5)10_751'5/&2- 1/4/2016 1/4/2018
ANO02475 1 dB step Attenuator  8494B 6/29/2015 6/29/2017
ANO03429 10dB step Attenuator 8496B 8/27/2015 8/27/2017
ANC00082 RF Coupler 722-10-1.500V 8/26/2015 8/26/2017
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Summary of Results

Pass: All oscillations detections and mitigations occur within 0.3 seconds in uplink bands, within 1 second in the
downlink bands and the noise level is below the -70dBm/MHz limit.

7.11.2 Oscillation restart tests

Oscillation detection Time Between restart Number of restart
Frequency Measured | Limit Measured Limit Measured | Limit
Peak Level
MHz Sec Sec dBm Sec At least sec
UL1710-1755 0.14 0.3 24.4 60.5 60 3 5
UL1850-1915 0.14 0.3 25.7 61.0 60 3 5
UL824-894 0.26 0.3 22.8 60.5 60 3 5
UL 698-716 0.24 0.3 20.8 60.5 60 3 5
UL776-787 0.26 0.3 21.1 60.5 60 3 5
DL2110-2155 0.21 1 23.7 61.0 60 3 5
DL1930-1995 0.22 1 21.7 60.5 60 3 5
DL869-894 0.24 1 23.7 60.5 60 3 5
DL:728-746 0.25 1 19.8 60.5 60 3 5
DL 746-757 0.24 1 17.4 60.5 60 3 5

The booster continues to mitigate at least 1 minute before restarting. The plots demonstrate after 3 restarts
(the limit is 5 restart), the booster does not resume operation until manually reset.
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UL 1710-1755 UL1850-1915 UL 824-894 UL 698-716 UL 776-787
Max Gain Pk-Pk Pk-Pk Pk-Pk Pk-Pk Pk-Pk Limit
Isolation Difference Difference Difference | Difference Difference
dB dB dB dB dB dB dB
+5dB (18.6) * 96s (15)* 101s 11.8 (13.1)*89s 10.5 12
+4dB (20.5)* 96s (18.3)*89s | (12.5)* 83s | (14.7) *89s 11.9 12
+3dB (30.3) *95s (21.3)*88s | (15.1)* 86s | (17.7) *89s (14.88) *93s 12
+2dB *E (30.5)* 280s | (19.9)* 92s | (21.8) *89s (18) *95s 12
+1dB *E ** (24.9)*89s Lk R 12
-1dB * % * % * % * % * % 12
-3dB * % * % * % * % * % 12
-5dB * % * % * % * % * % 12
DL 2110-2155 DL 1930-1995 DL 869-894 DL 728-746 DL 746-775
Max Gain Pk-Pk Pk-Pk Pk-Pk Pk-Pk Pk-Pk Limit
Isolation Difference Difference Difference Difference Difference
dB dB dB dB dB dB dB
+5dB (23) *92s 11.6 11.9 (12.4) * 95s 9.4 12
+4dB (15.6) *97s (14.9) *96s (12.4) *96s (14) *96s 10.2 12
+3dB (18.7) *96s (14.9)*94s | (15.4) *95s | (17)* 96s 11.4 12
+2dB (25)* 965 (16) *96s (19.7) *96s | (22) * 96s (16 )*95s 12
+1dB (51) *91s (23) *96s (26) *95s (39) *96s (17.1) *293 s 12
0dB ok (44) * 93s (77) *96s (79) *96s (17.5) * 96s 12
-1dB wk ok *k ok (27 )* 193s 12
See Note 1
-2dB *x *x *x *x (15.3)* 93s 12
-3dB *k *x *k *x (14.8) * 290s 12
-4dB ok ok *E *x (14.8)* 95s 12
-5dB *ok *k *E ** (12.5)* 96s 12

Note: * The measured difference exceeds the limit for a period of less than 300 second before device
mitigates and shuts down. The maximum recorded time prior to shutdown was 98 seconds for the Uplink
bands and 100 seconds for the Downlink bands.
** The device shuts down immediately.

Note 1: A notch filter tuned to lower Bandedge -0,5 MHz was used.
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7.11.2 Oscillation Restart Tests

3% Agllent 162045 May 13, 2017 RL

#Anen 0 4B

Span 0 Hz
VBW 1 NHz Sweep 55 1601 pt

UL-698-716MHz

% Agllent 162612 May 13, 2017 RL

#Aren 0 dB

Span 0 Hz
VBW 1 NHz Sweep 300 s (801 pas

UL-698-716MHz_300s
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3= Agllent 161507 May 13, 2017 RL

Mkt 22925
Rel 40.5 dBm WAflen 40 ¢B 20.84 dBm

ﬁun O Hz
VBW 1 NHz 58 (601 pis.

UL-698-716MHz_Peak

3% Agllent 18:3228 May 13, 2017 RL

Rel 0.5 dBm = #Atien 0 dB

0ad

oad

Center 779,167 MHz Span 0 Hz
Res BW 1 NHz VBW 1 NHz 58 (601 pis

UL-776-787MHz
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3= Agllent 164210 May 13, 2017 RL

#Atien 0 dB

Span 0 Mz
VBW 1 NHz Sweep 300 s (601 pis

UL-776-787MHz_300s

3= Agilent 18:34:37 May 13, 2017 RL
Mkrt 1833s
WAtlen 40 ¢B 21.07 dBm

.;‘;Enn OHz
VBW 1 NHz 58 (601 pis

UL-776-787MHz Peak
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3= Agllent 16:01:18 May 13, 2017 RL

s Mkr1 2583ms

#Atien 0 dB -45 83 dE

Span 0 Hz
VBW 1 NHz 58 (601 pis.

UL-824-849MHz

3% Agllent 16:1130 May 13, 2017 R L

Rel 0.5 dBm #Atien 0 dB

0ad

oad

Span 0 Mz
VBW 1 NHz Sweep 300 s (601 pts

UL-824-849MHz_300s
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3= Agllent 16:0254 May 13, 2017 RL

Mkrt 1583 s
Rel 40.5 dBm WAflen 40 ¢B 2278 dBm

ﬁun O Hz
VBW 1 NHz 58 (601 pis.

UL-824-849MHz_Peak

3= Agllent 151224 May 13, 2017 RL
s Mkr1 140.2ms
Rel 0.5 dBm #Atien 0 dB -58 45 dE

Fnal IF Overioad
koad

Span 0 Hz
VBW 1 NHz Sweep 4.949 s 801 pia

UL-1710-1755MHz
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3= Agllent 153041 May 13, 2017 RL

#Atien 0 dB

Center 1.731 000 GHz Span 0 Mz
Res BW 1 NHz VBW 1 NHz Sweep 300 s (601 pis

UL-1710-1755MHz_300s

3= Agilent 152055 May 13, 2017 RL
Nki1 766.7 ms
Rel 40.5 dBm WAtlen 40 ¢B 24.42 dBm

é‘;nn 0 Mz
VBW 1 NHz 58 (601 pis

UL-1710-1755MHz_Peak
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3= Agllent 15:37.30 May 13, 2017 RL

#Atien 0 dB

Span 0 Hz
VBW 1 NHz 58 (601 pis.

UL-1850-1915MHz

3= Agllent 155551 May 13, 2017 RL

Rel 0.5 dBm #Atien 0 dB

0ad

oad

Span 0 Hz
VBW 1 NHz Sweep 300 s (601 pts

UL-1850-1915MHz_300s
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3= Agllent 16:0254 May 13, 2017 RL

Mkrt 1583 s
Rel 40.5 dBm WAflen 40 ¢B 2278 dBm

ﬁun O Hz
VBW 1 NHz 58 (601 pis.

UL-1850-1915MHz_Peak

3% Agllent 17:3258 May 13, 2017 RL

Rel 0.5 dBm #Atien 0 dB

0ad

oad

Center 740,997 MHz Spon 0 Hz
Res BW 1 NHz VBW 1 NHz

DL- 728-746MHz
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3= Agllent 17.5457 May 13, 2017 RL

#Atien 0 dB

Span 0 Mz
VBW 1 NHz Sweep 300 s (601 pis

DL- 728-746MHz_300s

3% Agilent 17:3804 May 13, 2017 RL
Mkt 1425s
Rel 40.5 dBm WAtlen 40 ¢B 18.76 dBm

é‘;nn 0 Mz

VBW 1 NHz

DL- 728-746MHz_Peak

Page 180 of 198

Report No.: 99881-9



d valtrr-tlng the Future
LABORATORIES, INC.

3= Agllent 17:5520 May 13, 2017 RL

#Atlen 0 dB

Span 0 Hz
VBW 1 NHz 58 (601 pis.

DL- 746-757MHz
3% Agllent 18:0518 May 13, 2017 R L
Ret 0.5 dBm #Atien 0 dB

0ad

oad

|
|
, |
|

Center 747,260 MHz Span 0 Hz
Res BW 1 NHz VBW 1 NHz Sweep 300 s (601 pts

DL- 746-757MHz_300s
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3= Agllent 18:0058 May 13, 2017 RL

Mkrt 3408s
WAflen 40 ¢B 17.44 dBm

ﬁun O Hz
VBW 1 NHz 58 (601 pis.

DL- 746-757MHz_Peak

3 Agilent 171642 May 13, 2017 RL

Rel 0.5 dﬁm .

0ad

oad

Span 0 Hz
VBW 1 NHz 58 (601 pis

DL-869-894MHz
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3= Agllent 17,2648 May 13, 2017 RL

#Atien 0 dB

Span 0 Mz
VBW 1 NHz Sweep 300 s (601 pis

DL-869-894MHz_300s

3% Agllent 17.1528 May 13, 2017 R L
Nkr1 166.7 ms
Rel 40.5 dBm WAtlen 40 ¢B 2367 dBm

é‘;nn 0 Mz
VBW 1 NHz 58 (601 pis

DL-869-894MHz_Peak
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3= Agllent 17:0247 May 13, 2017 RL
s Mkr1 2

#Atien 0 dB

Span 0 Hz
VBW 1 NHz 58 (601 pis.

DL-1930-1995MHz

3= Agilent 171217 May 13, 2017 RL

Rel 0.5 dBm #Atien 0 dB

0ad

oad

Span 0 Hz
VBW 1 NHz Sweep 300 s (601 pts

DL-1930-1995MHz_300s
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3= Agllent 17:0502 May 13, 2017 RL

Mat 21s
Rel 40.5 dBm WAflen 40 ¢B 21.65 dBm

ﬁun O Hz
VBW 1 NHz 58 (601 pis.

DL-1930-1995MHz_Peak

3= Agllent 184840 May 13, 2017 RL

Rel 0.5 dBm _WAtien 0 dB

0ad

oad

Span 0 Hz
VBW 1 NHz 58 (601 pis

DL-2110-2155MHz
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3= Agllent 18:5750 May 13, 2017 RL

#Atien 0 dB

Span 0 Mz
VBW 1 NHz Sweep 300 s (601 pis

DL-2110-2155MHz_300s

3= Aglient 16:5024 May 13, 2017 RL
Mkrt 3908s
Rel 30.5 dBm WAtlen 40 ¢B 23,66 dBm

é‘;nn 0 Mz
VBW 1 NHz 58 (601 pis

DL-2110-2155MHz_Peak
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place * Brea, CA 92821 « 714 993-6112
Customer: Huaptec
Specification: 7.12 Radiated Spurious Emissions / 2.1053 Radiated Spurious Emissions
47 CFR §22.917(a) Radiated Spurious Emissions
47 CFR §24.238(a) Radiated Spurious Emissions
47 CFR §27.53(c), (f), (g) and (h) Spurious Emissions

Work Order #: 99881 Date: 5/15/2017
Test Type: Radiated Scan Time: 13:44:03
Tested By: E. Wong Sequence#: 2
Software: EMITest 5.03.02

Equipment Tested:
Device Manufacturer Model # S/N

Configuration 1

Support Equipment:

Device Manufacturer Model # S/N
Configuration 1

Test Conditions / Notes:

The equipment under test (EUT) is a Fixed Wideband Consumer Booster
The EUT is placed on the Styrofoam block with output port of the frequency band under evaluation terminated to
50 ohm load while the associated transmit band connected to a signal generator.

The EUT Server port is a type N connector and 50-ohm impedance.
The EUT Donor port is type N connector and 50-ohm impedance.
RS232 service port is left unpopulated

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure: The test was performed in accordance with section 7.12 of the FCC document: 935210 D03
Wideband Consumer Signal Booster Measurement Guidance v04 Dated February 12, 2016 using antenna
substitution method for detected emission within 20 dB of the limit line

Firmware: V1.6.

Test environment conditions:
Temperature: 21.1°C
Relative Humidity: 40%
Pressure:100.8 kPa
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Frequency range of measurement = 9 kHz- 22 GHz.
9 kH -150 kHz;RBW=200 Hz,VBW=200 Hz;150 kHz-30 MHz;RBW=9 kHz,VBW=9 kHz;30 MHz-1000
MHz;RBW=120 kHz,VBW=120 kHz,1000 MHz-22000 MHz; RBW=1 MHz,VBW=1 MHz.

No emission found within 20 dB of the limit line.

Emissions in the band 1559-1610 MHz were investigated and these were not found within 20dB of the limit line.
27.53(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band 1559-
1610 MHz shall be limited to ?70 dBW/MHz equivalent isotopically radiated power (EIRP) for wideband signals,
and 80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth.

Test Equipment:

ID Asset #/ Description Model Calibration Date Cal Due Date
ANO02672 Spectrum Analyzer E4446A 3/2/2017 3/2/2019
AN01995 Biconilog Antenna CBL6111C 5/10/2016 5/10/2018
ANPO05275 Attenuator 1w 5/5/2016 5/5/2018
ANP05198 Cable-Amplitude 8268 12/7/2016 12/7/2018

+15C to +45C (dB)
ANO00309 Preamp 8447D 3/14/2016 3/14/2018
ANPO5050 Cable RG223/U 1/20/2017 1/20/2019
ANO00314 Loop Antenna 6502 5/20/2016 5/20/2018
ANO00849 Horn Antenna 3115 3/4/2016 3/4/2018
AN02946 Cable 32022-2-2909K-36TC 11/2/2015 11/2/2017
ANO00786 Preamp 83017A 5/9/2016 5/9/2018
ANP06661 Cable LDF1-50 5/6/2016 5/6/2018
AN01413 Horn Antenna 84125-80008 10/7/2016 10/7/2018

Summary of Results

Pass: All Radiated Spurious Emissions were found with more than 20dB margin of the limit line.

Frequency Range of measurement 9kHz —> 22GHz
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LIMIT LINE FOR SPURIOUS RADIATED EMISSION

REQUIRED ATTENUATION = 43+10 LOG P (DB)

For radiated spurious emission measured at 3 meter test distance,
Required attenuation = 43+10 Log Ptat3meter dB
Limit line (dBuV) = E auv - Attenuation

E gsuv = Measured field strength at 3 meter in dBuV/m

Power Density (Isotropic)

Po = Pt

4mr?

Po = Power Density in Watts /m?
Pt = Average Transmit Power
r Test distance

Field Intensity E (V/m)

E =+Pox377
E_ VPtx 377
Amr?

E_ /Ptx230
r
2 2
Pi— E°xr
30

10 Log P+= 10 Log E 2 (V/m)+ 10 Log r?>—10 Log 30
10 Log Pt= 20 Log E (V/m) + 20 Log r — 10 Log 30
At 3 meter,r=3m

10 Log Pt=20 Log E (V/m) + 20 Log 3 —10 Log 30

10 Log Pt =20 Log E (V/m) + 9.54 —14.77
10 Log Pt=20 Log E (V/m)-5.23
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Since 20 Log E (V/m) = 20 Log E (uV/m) -120

10 Log Pt=20 Log E (uV/m)-120-5.23
10 Log Pt= 20 Log E (uV/m)—-125.23

Limit line (dBuV) at 3 meter = E aBuv — Attenuation

Edsuw -(43+10 Log Ptat3meter )
= Edeuv -43-10Log Ptat3meter
= E gBuv - 43— (20 Log E (uV/m) —125.23)
= E gBuv - 43-20Log E (uV/m) +125.23
= E gsuv - 20 Log E (uV/m) + 82.23

Since 20 Log E (uV/m) = E in dBuV/m
= Eaguv -Eamw + 82.23

Radiated Emission limit 3 meter = 82.23 dBuV at any power level measured in dBuV
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Section 7.1, 7.2,7.3,7.5, 7.6, 7.10 Test Setup

Section 7.4 Test Setup
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Section 7.7 Max Noise Uplink Test Setup
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Section 7.9 Test Setup
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Section 7.11 Oscillation Mitigation Test Setup

Section 7.11 Oscillation Mitigation (Filter) Test Setup
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Section 7.11 Oscillation Timing Test Setup
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Section 7.12 Test Setup

Section 7.12 Test Setup
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Uncertainty Value Parameter
4.73 dB Radiated Emissions
3.34dB Mains Conducted Emissions
3.30dB Disturbance Power

Uncertainties reported are worst case for all CKC Laboratories’ sites and represent expanded uncertainties
expressed at approximately the 95% confidence level using a coverage factor of k=2. Compliance is deemed to
occur provided measurements are below the specified limits.

TESTING PARAMETERS

Unless otherwise indicated, the following configuration parameters are used for equipment setup: The cables
were routed consistent with the typical application by varying the configuration of the test sample. Interface
cables were connected to the available ports of the test unit. The effect of varying the position of the cables was
investigated to find the configuration that produced maximum emissions. Cables were of the type and length
specified in the individual requirements. The length of cable that produced maximum emissions was selected.

The equipment under test (EUT) was set up in a manner that represented its normal use, as shown in the setup
photographs. Any special conditions required for the EUT to operate normally are identified in the comments that
accompany the emissions tables.

The emissions data was taken with a spectrum analyzer or receiver. Incorporating the applicable correction factors
for distance, antenna, cable loss and amplifier gain, the data was reduced as shown in the table below. The
corrected data was then compared to the applicable emission limits. Preliminary and final measurements were
taken in order to ensure that all emissions from the EUT were found and maximized.

CORRECTION FACTORS

The basic spectrum analyzer reading was converted using correction factors as shown in the highest emissions
readings in the tables. For radiated emissions in dBuV/m, the spectrum analyzer reading in dBuV was corrected by
using the following formula. This reading was then compared to the applicable specification limit. Individual
measurements were compared with the displayed limit value in the margin column. The margin was calculated
based on subtracting the limit value from the corrected measurement value; a positive margin represents a
measurement exceeding the limit, while a negative margin represents a measurement less than the limit.

SAMPLE CALCULATIONS
Meter reading (dBuv)
Antenna Factor (dB/m)
Cable Loss (dB)
- Distance Correction (dB)
- Preamplifier Gain (dB)
= Corrected Reading (dBuV/m)
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TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed were used to collect the emissions data. A spectrum analyzer or
receiver was used for all measurements. Unless otherwise specified, the following table shows the measuring
equipment bandwidth settings that were used in designated frequency bands. For testing emissions, an
appropriate reference level and a vertical scale size of 10 dB per division were used.

MEASURING EQUIPMENT BANDWIDTH SETTINGS PER FREQUENCY RANGE
TEST BEGINNING FREQUENCY ENDING FREQUENCY BANDWIDTH SETTING
CONDUCTED EMISSIONS 150 kHz 30 MHz 9 kHz
RADIATED EMISSIONS 9 kHz 150 kHz 200 Hz
RADIATED EMISSIONS 150 kHz 30 MHz 9 kHz
RADIATED EMISSIONS 30 MHz 1000 MHz 120 kHz
RADIATED EMISSIONS 1000 MHz >1 GHz 1 MHz

SPECTRUM ANALYZER/RECEIVER DETECTOR FUNCTIONS

The notes that accompany the measurements contained in the emissions tables indicate the type of detector function
used to obtain the given readings. Unless otherwise noted, all readings were made in the "positive peak" detector mode.
Whenever a "quasi-peak" or "average" reading was recorded, the measurement was annotated with a "QP" or an "Ave"
on the appropriate rows of the data sheets. In cases where quasi-peak or average limits were employed and data exists
for multiple measurement types for the same frequency then the peak measurement was retained in the report for
reference, however the numbering for the affected row was removed and an arrow or caret (“A”) was placed in the far
left-hand column indicating that the row above takes precedence for comparison to the limit. The following paragraphs
describe in more detail the detector functions and when they were used to obtain the emissions data.

Peak

In this mode, the spectrum analyzer or receiver recorded all emissions at their peak value as the frequency band selected
was scanned. By combining this function with another feature called "peak hold," the measurement device had the ability
to measure intermittent or low duty cycle transient emission peak levels. In this mode the measuring device made a slow
scan across the frequency band selected and measured the peak emission value found at each frequency across the band.
Quasi-Peak

Quasi-peak measurements were taken using the quasi-peak detector when the true peak values exceeded or were
within 2 dB of a quasi-peak specification limit. Additional QP measurements may have been taken at the
discretion of the operator.

Average

Average measurements were taken using the average detector when the true peak values exceeded or were
within 2 dB of an average specification limit. Additional average measurements may have been taken at the
discretion of the operator. If the specification or test procedure requires trace averaging, then the averaging was
performed using 100 samples or as required by the specification. All other average measurements are performed
using video bandwidth averaging. To make these measurements, the test engineer reduces the video bandwidth
on the measuring device until the modulation of the signal is filtered out. At this point the measuring device is set
into the linear mode and the scan time is reduced.
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