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Report No.: TRE1809000901 Issued: 2018-09-13
8.1 Appendix A: Conducted Output Power
Test Result
Band Channel PCL Power(dBm) Limit(dBm) Verdict
GSM850 128 5 34.59 38.5 PASS
GSM850 190 5 34.72 38.5 PASS
GSM850 251 5 34.78 38.5 PASS
GSM1900 512 0 30.65 33 PASS
GSM1900 661 0 30.29 33 PASS
GSM1900 810 0 30.08 33 PASS
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Report No.: TRE1809000901 Issued: 2018-09-13

Band Channel PCL Slot Power(dBm) Limit(dBm) Verdict
GPRS850 128 5 1 34.48 38.5 PASS
GPRS850 128 5 2 33.93 38.5 PASS
GPRS850 128 5 3 32.56 38.5 PASS
GPRS850 128 5 4 29.99 38.5 PASS
GPRS850 190 5 1 34.52 38.5 PASS
GPRS850 190 5 2 34.20 385 PASS
GPRS850 190 5 3 32.11 385 PASS
GPRS850 190 5 4 30.02 385 PASS
GPRS850 251 5 1 34.53 385 PASS
GPRS850 251 5 2 34.07 385 PASS
GPRS850 251 5 3 32.42 385 PASS
GPRS850 251 5 4 30.00 38.5 PASS
GPRS1900 512 0 1 30.50 33 PASS
GPRS1900 512 0 2 30.16 33 PASS
GPRS1900 512 0 3 28.86 33 PASS
GPRS1900 512 0 4 26.44 33 PASS
GPRS1900 661 0 1 30.11 33 PASS
GPRS1900 661 0 2 29.73 33 PASS
GPRS1900 661 0 3 28.09 33 PASS
GPRS1900 661 0 4 26.09 33 PASS
GPRS1900 810 0 1 29.87 33 PASS
GPRS1900 810 0 2 29.50 33 PASS
GPRS1900 810 0 3 27.84 33 PASS
GPRS1900 810 0 4 25.52 33 PASS
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8.2 Appendix B: Peak-to-Average Ratio
Test Result
Band Channel Peak-to-Average Ratio(dB) Limit(dB) Verdict
GSM850 128 2.64 13 PASS
GSM850 190 2.63 13 PASS
GSM850 251 2.63 13 PASS
GPRS850 128 2.64 13 PASS
GPRS850 190 2.64 13 PASS
GPRS850 251 2.64 13 PASS
GSM1900 512 2.67 13 PASS
GSM1900 661 2.69 13 PASS
GSM1900 810 2.66 13 PASS
GPRS1900 512 2.67 13 PASS
GPRS1900 661 2.68 13 PASS
GPRS1900 810 2.67 13 PASS
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Report No.:

TRE1809000901

Issued:

2018-09-13

Test Graphs

GSM850_128

Agilent Spectrum Analyzer - Power Stat CCOF

o L 50
Center Freq 824.200000 MHz

HIFGaln:Low

Average Power 100%

30.43 dBm
55.30 % at 0dB 0%

10.0 %

0.01%

0.0001 % 0.001 %

B

33.08 dBm
0.0001 %

ENGE PULEE] MALGNOFE | 10:41:55AM Sep(7, 2018
Center Freq: §24.200000 MHz Radio Std: Nene
T Counts:1.00 Mi1.00 Mpt

Frequency

FAtten: 46 dB

Gau:

0dE
Info BW 5.0000 MHz

STATUS

GSM850_190

Agilent Spectrum Analyzer - Power Stat CCOF

0 L —&
Center Freq 836.600000 MHz

FIFGain:Low
Average Power

30.60 dBm
55.30 % at 0dB 10%

10.0 %
0.01%
0.001 %

0.0001 % ) 0.001 %

0.0001 %

Genter Freq: 536.600000 MHz ; Ra Frequency
Trig: RF Burst Counts:1.00 M1.00 Mpt

#Atten: 46 dB

Gaussian

100 %,

0de
Info BW 5.0000 MHz

STATUS

GSM850_251

Agilent Spectrum Analyzer - Power Stat CCOF
RL F 5 C

Center Freq 848.800000 MHz

HIFGaln-Low

o> Trig: RF Burst

Average Power

30.74 dBm
55.29 % at 0dB

10.0 %

263dB

2640 | 001%

0.001 9
0.0001 % 2. 0.001 %

0.0001 %

EE UL DAL CF | 10:42:45AM 58007, 2018
Center Freq: 846.600000 MHz Radio Std: None
Counts:1.00 i1.00 Mpt

Frequency

#Atten: 46 dB

0dB
Info BW 5.0000 MHz

STATUS
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GPRS850_128

mm Specrum Anaiyce - Power Sat CCOF

T

oL ‘-'- = % Frequency
Center Freq: 824.200000 MHz Std
Cemer Frod 524, 200000 MHiz Trig: RF Burst Counts:1.00 M11.00 Mpt

=
HIFGain:L ow FAtten: 46 dB
Average Power

30.48 dBm
55.29 % at 0dB

10.0 % 2.60 dB
2.63dB
0.01%

0.001 9
0.0001 % 0001 %
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0.0001 % 0de
Info BW 5.0000 MHz

usc STATUS

GPRS850_190

mm S b s

S— .
™ e Frequency
Dem!rqu 836.600000 MHz Radio Std
Cemer Freq 836.600000 MHz B e o100 MH.00 Mt

HIFGain-Low #Atten: 46 dB

Average Power 100 1, S2ussian

30,63 dBm
55.30 % at 0dB

10.0 %

0.01%

0.001 %
0.0001 % 2. 0.001 %
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0001 % 0de
Info BW 5.0000 MHz

usc STATUS

GPRS850_251

mm S e
. 5 3

AN - Frequency
Cem!rqu 846.800000 MHz Std
Cemer Freq 848.800000 MHz i o100 MH.00 Mt

HIFGain-Low #Atten: 46 dB
Average Power

30,76 dBm
55.29 % at 0dB

10.0 %

0.01%

0.0019
0.0001 % 0.001 %

0.0001 %

Msc STATUS
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GSM1900_512

mm Specrum Anaiyce - Power Sat CCOF

MALIGNCFF __|02:39:50PM Se0 07, 2018

oL ‘-'- = i % Frequency
Center Freq: 1.850200000 GHz Radio Std: None
Cemer Freq 1. 850200000 GHz S L ATt

=
HIFGain:L ow FAtten: 46 dB
Average Power

19.80 dBm
55.21 % at 0dB

10.0 %

0.01%

0.001 9
0.0001 % 0001 %

0001 % -L
0.0001 % 0de
Info BW 5.0000 MHz

usc STATUS

GSM1900_661

)ghﬂsonllumuu\yzw Power Stat CCOF
3 5 AMALIGNCFE |02 56007, 2018

i Frequency
Cem!rqu 1,860000000 GHz Radio Std: None
Cemer Freq 1.880000000 GHz B et Conts1.00 MH.00 Mpt

HIFGain-Low #Atten: 46 dB

Average Power 100 1, S2ussian

T Center Freq
19.17 dBm ~] 1880000000 GHz
54.87 % at 0dB

10.0 % 263 dB
267dB
0.01%

0.001 % d
0.0001 % 0.001 %

0.0001 %
0001 % 0de
Info BW 5.0000 MHz

usc STATUS

GSM1900_810

)ghﬂsonllumuu\ym' Powe
3 5 MALIGNCFF | 0ZA0:ADPM 560 U7, 2018 e
nem!rqu 1508300000 GHz Radio Std: None
Cemer Freq 1.909800000 GHz B et e
HFGainLow  #Atten: 46 dB

Average Power

T Center Freq
22,01 dBm ~| 1.909800000 GHz
55.19 % at 0dB

10.0 %

0.01%

0.0019
0.0001 % 0.001 %

0.0001 %

Msc STATUS
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GPRS1900_512

mm Specrum Anaiyce - Power Sat CCOF

MALIGNCFF __|03:01:477M Se0 07, 2018

oL ‘-'- = i % Frequency
Center Freq: 1.850200000 GHz Radio Std: None
Cemer Freq 1. 850200000 GHz S L ATt

=
HIFGain:L ow FAtten: 46 dB
Average Power

19.81 dBm
55.21 % at 0dB

10.0 %

0.01%

0.001 9
0.0001 % 0001 %

0001 %
0.0001 % 0de
Info BW 5.0000 MHz

usc STATUS

GPRS1900_661

mm S b s
1 5 56007, 2018

o -
™ Frequency
Cem!r‘qu 1.880000000 GHz Radio Std: None
Cemer Freq 1.880000000 GHz Trig: RF Burst bkl 1,00 Mpt

HIFGain-Low #Atten: 46 dB

Average Power 100 1, S2ussian

T Center Freq
19.21 dBm ~] 1880000000 GHz
55.22 % at 0dB

10.0 %

0.01%

0.001 %
0.0001 % 0.001 %

0.0001 %
0001 % 0de
Info BW 5.0000 MHz

usc STATUS

GPRS1900_810

.hplmlsonllumuu\ym' Powe
R E M ALIGN CFF B FM 560 017, 2018

™ - Frequency
Cem!rqu 1508300000 GHz Std: None
Cemer Freq 1.909800000 GHz e R Butst pu 100 Wt

HIFGain-Low #Atten: 46 dB
Average Power

T Center Freq
22,01 dBm ~] 1.909800000 GHz
55.19 % at 0dB

100% 261dB

0.01%

0.0019
0.0001 % 0.001 %

0.0001 %

Msc STATUS
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8.3 Appendix C: 26dB Bandwidth and Occupied Bandwidth
Test Result
e e —— Occupied Bandwidth 26dB Bandwidth Limit(kHz) N
(kHz) (kHz)
GSM850 128 247.10 314.9 PASS
GSM850 190 246.47 316.5 PASS
GSM850 251 244.89 316.2 PASS
GPRS850 128 243.97 321.0 PASS
GPRS850 190 246.37 317.4 PASS
GPRS850 251 245.07 314.3 PASS
GSM1900 512 245.17 318.2 PASS
GSM1900 661 246.02 316.9 PASS
GSM1900 810 246.88 319.4 PASS
GPRS1900 512 246.97 323.0 PASS
GPRS1900 661 246.16 318.9 PASS
GPRS1900 810 244.32 318.6 PASS
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Test Graphs

GSM850_128

Agilent Spectrum Analyzer - Occupied BW

o L 50
Center Freq 824.200000 MHz

Ref Offset 12 dB
Ref 42.00 dBm

Center 824.2 MHz
#Res BW 10 kHz

Occupied Bandwidth

v~ Trig:Free Run
#Amen: 30 dB

#/BW 30 kHz

Total Power

247.10 kHz

Transmit Freq Error

x dB Bandwidth

291 Hz OBW Power

314.9 kHz x dB

Center Freq: 824.200000 MHz
AvglHold: 10/10

10:29:46 AM Sep 07, 2018

Radio Std: None Frequency

Radio Devie

et
Span 1 MHz
#Sweep 500 ms)
39.4 dBm

99.00 %
-26.00 dB

STATUS

Agilent Spectrum Analyzer - Occupied BW

GSM850_190

Rl F 5 [
Center Freq 836.600000 MHz

Ref Offset 12 dB
Ref 42.00 dBm

bt

Center 836.6 MHz
#Res BW 10 kHz

Occupied Bandwidth

=
ain-Low #Atten: 30 dB

Center Freq: 636 600000 MHz
AvglHold: 10/10

Trig: Free Run

‘ ) At

#VBW 30 kHz

Total Power

246.47 kHz

Transmit Freq Error
x dB Bandwidth

-500 Hz
316.5 kHz x dB

OBW Power

Frequency

b

ha,
b

Span 1 MHz]
#Sweep 500 ms|

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW
RL F 5 C

Center Freq 848.800000 MHz
_ _ alm:l _
Ref Offset 12 dB
Ref 42.00 dBm

I

’
g™

Center 248.8 MHz
#Res BW 10 kHz

Occupied Bandwidth
244.89 kHz

-22Hz
316.2 kHz

Transmit Freq Error
x dB Bandwidth

#Atten: 30 dB

: = N
Center Freq: 846.600000 MHz
o> Trig: Free Run

AvglHold: 10/10

#VBW 30 kHz

Total Power

OBW Power
x dB

STATUS

10:30:50 M 589 07, Z018

Radio Std: Nene Frequency

Radio Device: BTS

#Sweep 500 ms;

99.00 %
-26.00 dB
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GPRS850_128

Agilent Spectrum Analyzer - Occupied BW

o L 50
Center Freq 824.200000 MHz

Ref Offset 12 dB
Ref 42.00 dBm

#Res BW 10 kHz

Occupied Bandwidth

ENEE PLLEE A

CenterFraq: 624200000 MHz
W Trig: Free Run AuglHold: 10/10
#a

#/BW 30 kHz

Total Power

243.97 kHz

Transmit Freq Error
x dB Bandwidth

-176 Hz OBW Power

321.0 kHz x dB

11:30:19 2M Sep 7, 2018
Radio Std: None Frequency

Radio Device: BTS

L

Span 1 MHz
#Sweep 500 ms|

39.5 dBm

99.00 %
-26.00 dB

STATUS

GPRS850_190

Agilent Spectrum Analyzer - Occupied BW
0 L —
Center Freq 836.600000 MHz

Ref Offset 12 dB
Ref 42.00 dBm

ot
. aal
hutente ™ '

Center 836.6 MHz
#Res BW 10 kHz

Occupied Bandwidth

: = N
Center Freq: 836.600000 MHz

o> Trig: Free Run AvglHold: 10/10
Atten: 30 dB

#VBW 30 kHz

Total Power

246.37 kHz

Transmit Freq Error
x dB Bandwidth

133 Hz OBW Power

317.4 kHz x dB

Frequency

S

£ '
Pyt

Span 1 MHz]
#Sweep 500 ms|

99.00 %
-26.00 dB

STATUS

GPRS850_251

Agilent Spectrum Analyzer - Occupied BW
RL F 5 C

Center Freq 848.800000 MHz

Ref Offset 12 dB
Ref 42.00 dBm

l'\w“'?"“‘ i

Center 248.8 MHz
#Res BW 10 kHz

Occupied Bandwidth

ENSE UL 3
Center Freq: 846.600000 MHz

o> Trig: Free Run AvglHold: 10/10
Atten: 30 dB

#VBW 30 kHz

Total Power

245.07 kHz

Transmit Freq Error
x dB Bandwidth

433 Hz OBW Power

314.3 kHz x dB

Frequency

e

Span 1 MHz]
#Sweep 500 ms|

99.00 %
-26.00 dB

STATUS
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GSM1900_512

Agilent Spectrum Analyzer - Occupied BW

o L 50
Center Freq 1.850200000 GHz

Ref Offset 12 dB
Ref 42.00 dBm

#Res BW 10 kHz

Occupied Bandwidth

ENEE PLLEE A

Genter Fraq: 1850200000 GHz

Gl
v~ Trig:Free Run AvglHold: 10/10
2t

30 dB

#/BW 30 kHz

Total Power

24517 kHz

Transmit Freq Error

790 Hz OBW Power

x dB Bandwidth 318.2kHz x dB

02:24:457M 520 07, 2018
Radio Std: None Frequency

Radio Device: BTS

Span 1 MHz
#Sweep 500 ms|

28.6 dBm

99.00 %
-26.00 dB

STATUS

GSM1900_661

Agilent Spectrum Analyzer - Occupied BW
0 L —
Center Freq 1.880000000 GHz

Ref Offset 12 dB
Ref 42.00 dBm

-
Lgraatraire? *

Center 1.88 GHz
#Res BW 10 kHz

Occupied Bandwidth

F E iy
Center Freq: 1.880000000 GHz
==l

T
Std: None Frequency

Trig: Free Run AvglHold: 10/10

#Atten: 30 dB

#VBW 30 kHz

Total Power

246.02 kHz

Transmit Freq Error

149 Hz OBW Power

x dB Bandwidth 316.9 kHz x dB

Center Freq
1,880000000 GHz,

#Sweep 500 ms;

99.00 %
-26.00 dB

STATUS

GSM1900_810

Agilent Spectrum Analyzer - Occupied BW
0 L —
Center Freq 1.909800000 GHz

Ref Offset 12 dB
Ref 42.00 dBm

it
| mw,,«mﬁ

Center 1.91 GHz
#Res BW 10 kHz

Occupied Bandwidth

CenterFreq: 1903800000 GHz

o> Trig: Free Run AvglHold: 10/10

#Atten: 30 dB

gl g iy
. b,

#VBW 30 kHz

Total Power

246.88 kHz

Transmit Freq Error

423 Hz OBW Power

x dB Bandwidth 319.4 kHz x dB

Frequency
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1.908800000 GHz,

.
""\'l‘.v“
LT

Span 1 MHz]
#Sweep 500 ms|

99.00 %
-26.00 dB

STATUS
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GPRS1900_512

Agilent Spectrum Analyzer - Occupied BW

ENGE PULE] A P 025546 PM Sen07, 2008

T D2k EPLE v
" = i % Frequency
Center Freq: 1.850200000 GHz Radio Std: None
Center Freq 1.850200000 GHz g e
#Anten: 30 dB Radie Device: BTS

Ref Offset 12 dB
Ref 42.00 dBm

Pl
rapre 1 iy

Center 1.85 GHz ) Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 500 ms|
Occupied Bandwidth Total Power 28.6 dBm
246.97 kHz
Transmit Freq Error -503 Hz OBW Power 99.00 %
x dB Bandwidth 323.0 kHz x dB -26.00 dB

usc STATUS

GPRS1900_661

Agilent Spectrum Analyzer - Occupied BW
AL EE C T 3

T i E = & FF|02:56:17PM 58007, 2018 e
Center Freq: 1880000000 GHz Radio Std: None
Center Freq 1.880000000 GHz i T eal;un Avaltiol: 100
#Atten: 30 dB
Ref Offset 12 dB
Ref 42.00 dBm
Center Freq

1.880000000 GHz|
AP sy

g ‘ull'ﬂ""d
Center 1.88 GHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 500 ms|
Occupied Bandwidth Total Power
246.16 kHz
Transmit Freq Error 121 Hz OBW Power 99.00 %
x dB Bandwidth 318.9 kHz x dB -26.00 dB

usc STATUS

GPRS1900_810

Agilent Spectrum Analyzer - Occupied BW
RL F 5 C

T i ENGE PULE p D ABFM 55007, 2018 e
Center Freq: 108600000 GHz
Center Freq 1.909800000 GHz e Avaltiol: 100

#Atten: 30 dB
Ref Offset 12 dB
Ref 42.00 dBm

Center Freq
1.908800000 GHz,

wmﬁw-w"“"’

Center 1.91 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz #Sweep 500 ms|

Occupied Bandwidth Total Power
244.32 kHz

Transmit Freq Error -822 Hz OBW Power 99.00 %
x dB Bandwidth 318.6 kHz x dB -26.00 dB

Msc STATUS
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8.4 Appendix D: Band Edge
Test Result
Band Channel Value(dBm) Limit(dBm) Verdict
GSM850 128 -28.33 -13 PASS
GSM850 251 -26.22 -13 PASS
GPRS850 128 -26.85 -13 PASS
GPRS850 251 -26.81 -13 PASS
GSM1900 512 -36.36 -13 PASS
GSM1900 810 -34.10 -13 PASS
GPRS1900 512 -37.45 -13 PASS
GPRS1900 810 -35.29 -13 PASS
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Test Graphs

GSM850_128

Agilent Spectrum Analyzer - Swepl SA

o kL e ; . AL

Avg Type: RMS
Center Fred 824000000 u‘ Witle e Trig:Frae Run Avg[Hold: 1001100
IFGamLow  #Atten: 30 dB

Ref Offset 12 dB
Ref 28.00 dBm

Center 824.0000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* #Sweep 100.0 ms (1001 pts)

= sTATUS | Meas Uncal

GSM850_251

i 132
Avg Type: RMS Frequency
NO: Wide ~+= 1719:Free Run Avg|Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset 12 dB
Ref 28.00 dBm

Center 849.0000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* #Sweep 100.0 ms (1001 pts)

sTATUS | Meas Uncal

GPRS850_128

Agilent Spectrum Analyzer - Swepl SA
RL F

T ENGE PULE A LG 1
] Frequency

Avg Type: RMS

Center Freq 824.000000 u‘ - Tris Fres Run AvaHATE 160H00

IFGain:Low #Atten: 30 dB

Ref Offset 12 dB
Ref 28.00 dBm

LiadV }
CenleﬁFSM.OﬂGﬂ MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* #Sweep 100.0 ms (1001 pts)

STATUS | Meas Uncal
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GPRS850_251

Agilent Spectrum Analyzer - Swepl SA

o L r
Center Freq 849.000000 MHz
PN

IFGain:Low

Ref Offset 12 dB
Ref 28.00 dBm

Center 849.0000 MHz

#Res BW 3.0 kHz #VBW 10 kHz*

0: Wide —#—

AL 11:12:49 AM Sep 7, 2018
Avg Type: RMS Toace Frequency
Trig: Free Run Avg|Hold: 100100 TveE
Arten: 30 dB oeT
Mkr1 849,017 MHz

814 d

Span 1.000 MHz
#Sweep 100.0 ms (1001 pts)

sTATUS | Meas Uncal

GSM1900_512

Agilent Spectrum Analyzer - Swepl SA
RL F

Center Freq 1.850000000 GHz

PNO: Wido ~»- 171g: Free Run Avg|Hold: 100100

IFGain:Low

Ref Offset 12 dB
Ref 28.00 dBm

L e
Center 1.8500000 GA2

#Res BW 3.0 kHz #VBW 10 kHz*

02:28.06 FM 56007, 2018

ALIGN
Avg Type: RMS Frequency

#Atten: 30 dB

Center Freq
1,850000000 GHz,

Span 1.000 MHz
#Sweep 100.0 ms (1001 pts)

sTATUS | Meas Uncal

GSM1900_810

Agilent Spectrum Analyzer - Swepl SA

Rl F

Center Freq 1.910000000 GHz
Foainow

Ref Offset 12 dB
Ref 28.00 dBm

Center 1.9100000 GHz

#Res BW 3.0 kHz #VBW 10 kHz*

o> Trig: Free Run AvglHold: 1001100

AALIN 02:28:45FM 5607, 2018
Aug Type: RMS 5 Frequency

#Atten: 30 4B
Mkr1 1.91

34.

Center Freq
1.910000000 GHz,

ettt
Span 1.000 MHz
#Sweep 100.0 ms (1001 pts)

STATUS | Meas Uncal

Appendix Report Page: 15 of 29




"‘.
S

Report No.:

TRE1809000901

Issued:

2018-09-13

GPRS1900_512

Agilent Spoctrum Analyzer - Swopt 5A

o L 50
Center Freq 1.850000000 GHz
PNO:

IFGain:Low

Ref Offset 12 dB
Ref 28.00 dBm

| STV P
Center 1.8500000 GHz
#Res BW 3.0 kHz

: Wide ——

#VBW 10 kHz*

B ALK 02:57:35FM Sep 7, 2018
Avg Type: RMS Frequency
Trig: Free Run AvglHold: 10000

#Amen: 30 dB
Mkr1 1

CenterFreq|
1850000000 GHz,

Span 1.000 MHz
#Sweep 100.0 ms (1001 pts)

sTATUS | Meas Uncal

GPRS1900_810

Agilent Spoctrum Analyzer - Swopt 5A
RL F 5 C

Center Freq 1.910000000 GHz

BHO: Wide ~~

IFGain:Low

Ref Offset 12 dB
Ref 28.00 dBm

Center 1.9100000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz*

AALIN 02:58:15FM 5607, 2018
Avg Type: RMS Frequency
Trig: Free Run AvglHold: 100H00

#Atten: 30 dB

Center Freq
1.910000000 GHz,

seattiisali, |
Span 1.000 MHz
#Sweep 100.0 ms (1001 pts)

sTATUS | Meas Uncal
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8.5 Appendix E: Conducted Spurious Emission
Test Result

Band Channel Frequency Rang(Mhz) Value(dBm) Limit(dBm) Verdict
GSM850 128 30~1000 -35.57 -13 PASS
GSM850 128 1000~10000 -33.33 -13 PASS
GSM850 190 30~1000 -36.41 -13 PASS
GSM850 190 1000~10000 -33.33 -13 PASS
GSM850 251 30~1000 -36.77 -13 PASS
GSM850 251 1000~10000 -33.39 -13 PASS
GPRS850 128 30~1000 -36.40 -13 PASS
GPRS850 128 1000~10000 -33.32 -13 PASS
GPRS850 190 30~1000 -36.42 -13 PASS
GPRS850 190 1000~10000 -33.29 -13 PASS
GPRS850 251 30~1000 -36.37 -13 PASS
GPRS850 251 1000~10000 -33.38 -13 PASS
GSM1900 512 30~1000 -36.29 -13 PASS
GSM1900 512 1000~20000 -26.40 -13 PASS
GSM1900 661 30~1000 -36.16 -13 PASS
GSM1900 661 1000~20000 -26.57 -13 PASS
GSM1900 810 30~1000 -35.41 -13 PASS
GSM1900 810 1000~20000 -26.54 -13 PASS
GPRS1900 512 30~1000 -36.77 -13 PASS
GPRS1900 512 1000~20000 -26.45 -13 PASS
GPRS1900 661 30~1000 -36.25 -13 PASS
GPRS1900 661 1000~20000 -26.66 -13 PASS
GPRS1900 810 30~1000 -36.72 -13 PASS
GPRS1900 810 1000~20000 -26.61 -13 PASS
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Test Graphs

GSM850_128

Agilent Spectrum Analyzer - Swepl SA

kL r ; E AL
Avg Type: RMS
Center Freq 515.000000 u‘ et e e
IFGain:Low BAtten: 42 dB
Ref Offset 12 dB
Ref 40.00 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

usc STATUS

GSM850_128

Agilent Spectrum Analyzer - Swepl SA

o L ; B e PLLSE A LG =]
] Frequency
Avg Type: RMS
Center Freq 5.500000000 ‘ M e run R
IFGainLow ~__ #Atten: 42 dB

Ref Offset 12 dB

Mkr1 5.8
Ref 40,00 dBm -

Start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

usc STATUS

GSM850_190

Agilent Spectrum Analyzer - Swepl SA
RL

T F ENEE FLLSE AvLisn
Avg Type: RMS Frequency
Center Freq 515.000000 n‘ W . oo run A:ﬂnmisnm
IFGainLow ~__ #Atten: 42 dB
Y Mkr2 818.32 MHz
Ref Offset 12 dB
Ref 40,00 dBm -36.405 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

Msc STATUS
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GSM850_190

Agilent Spectrum Analyzer - Swepl SA

Rl F s F % AL 10:40:07 AM Sep 7, 2018 T
Avg Type: RMS TRAcE

Center Freq 5.500000000 ‘ et g =5

IFGain:Low FhAtten: 42 dB

Ref Offset 12 dB
Ref 40.00 dBm

Mkr1 5

CenterFreq|
5.500000000 GHz

Start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 35.000 s (30001 pts)

STATUS

GSM850_251

Agilent Spectrum Analyzer - Swepl SA
o L ; A LG
] Frequency

Avg Type: RMS

Center Freq 515.000000 n R AvaHO0R0

IFGainLow ~__ #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
515.000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS

GSM850_251

Agilent Spectrum Analyzer - Swepl SA
RL

ALIGN
Avg Type: RMS L Frequency
Trig: Free Run Aug|Hald: 38
#Atten: 42 dB

Center Freq 5.500000000 GHz
PN
Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
5500000000 GHz

Start 1.000 GHz Stop 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 35.000 s (30001 pts)
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GPRS850_128

Agilent Spectrum Analyzer - Swepl SA
B : C : = AL DEEERIETRTN ¢ ciency
Avg Type: RMS T
Center Freq 515.000000 u‘ et e e
IFGain:Low FhAtten: 42 dB
Ref Offset 12 dB
Ref 40.00 dBm

Mkr2 9

CenterFreq|
516000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS

GPRS850_128

Agilent Spectrum Analyzer - Swepl SA
RL

g F ENSE PLLSE AALIN m

Avg Type: RMS Frequency

Center Freq 5.500000000 ‘ e TR
IFGainLow ~__ #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
5500000000 GHz

Start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

STATUS

GPRS850_190

Agilent Spectrum Analyzer - Swepl SA
RL

T ; B e PLLSE A LG 1

] Frequency

Avg Type: RMS

Center Freq 515.000000 n W . oo run AvaHO0R0
Low  #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
515.000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)
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GPRS850_190

Agilent Spectrum Analyzer - Swepl SA

—
Avg Type: RMS

11:14:56 &M Sep 7, 2018

TRACE Frequency

o L r
Center Freq 5.500000000 ‘ et g =5
IFGain:Low FhAtten: 42 dB

Ref Offset 12 dB
Ref 40.00 dBm

Mkr1 5

CenterFreq|
5.500000000 GHz

Start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 35.000 s (30001 pts)

STATUS

GPRS850_251

Agilent Spectrum Analyzer - Swepl SA
T F A LG 1
] Frequency

Avg Type: RMS

Center Freq 515.000000 n R AvaHO0R0

IFGainLow ~__ #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
515.000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS

GPRS850_251

Agilent Spectrum Analyzer - Swepl SA
RL

AALIN m
Avg Type: RMS Frequency

Trig: Free Run AvglHold: 3

#htten; 42 4B

Center Freq 5.500000000 GHz
PN
Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
5500000000 GHz

Start 1.000 GHz Stop 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 35.000 s (30001 pts)
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GSM1900_512

Agilent Spectrum Analyzer - Swepl SA

R u F 5 AL 03:24:337M Se 07, 2018 Gar T
Avg Type: RMS T
Center Freq 515.000000 u‘ et RN
IFGain:Low FhAtten: 42 dB
Ref Offset 12 dB 7 AR m
Ref 40.00 dBm 287 dBm

CenterFreq|
516000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS

GSM1900_512

Agilent Spectrum Analyzer - Swepl SA
RL

T F ENE PULSE AdLisN
Avg Type: RMS e
Center Freq 10.500000000 m i AvaHoA30

IFGain:Low #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
10500000000 GHz

MW}-W

Start 1.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

STATUS

GSM1900_661

Agilent Spectrum Analyzer - Swepl SA
RL

T F EEE PLLE A LG 2
] Frequency
Avg Type: RMS
Center Freq 515.000000 n - Tri Fres Ran AvaHO0R0

Low #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
515.000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)
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GSM1900_661

Agilent Spectrum Analyzer - Swepl SA

B i E B ALK 03260974 50 07, 2018 T
Avg Type: RMS

Start Freq 1.000000000 "D‘ et R

IFGaimlow * #Atten: 42 dB

Ref Offset 12 dB
Ref 40.00 dBm

StartFreq|
1.000000000 GHz|

Start 1.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 35.000 s (30001 pts)

STATUS

GSM1900_810

Agilent Spectrum Analyzer - Swepl SA
RL

T ; B e PLLSE p D :2
Aug Type: RMS Frequency
Center Freq 515.000000 n‘ W . oo run AvaHO0R0

IFGain:Low #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
515.000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS

GSM1900_810

Agilent Spectrum Analyzer - Swepl SA
RL

U F ENEE FLLSE Adiisn B
Avg Type: RMS Frequency
Center Freq 10.500000000 GHz | P A:ﬂnmim

PHO; Fast
IFGal n‘lz/m - #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
10500000000 GHz

/v“mw

Start 1.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 35.000 s (30001 pts)

STATUS
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GPRS1900_512

Agilent Spectrum Analyzer - Swepl SA

L & E B ALK 03:15:307M 50 07, 2018 T
Avg Type: RMS T
Center Freq 515.000000 u‘ et e e
IFGain:Low FhAtten: 42 dB
Ref Offset 12 dB
Ref 40.00 dBm

CenterFreq|
516000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS

GPRS1900_512

Agilent Spectrum Analyzer - Swepl SA
RL

0 E ENGE PLLE Aelic P

A Frequency

Start Freq 1.000000000 "n‘ W . oo run A::\H:M»m
IFGain:Low #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

StartFreq|
1.000000000 GHz|

Start 1.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

STATUS

GPRS1900_661

Agilent Spectrum Analyzer - Swepl SA
RL

T F EEE PLLE A LG -1 2
] Frequency
Avg Type: RMS
Center Freq 515.000000 M R e
\FGaimLow ©_ #Atten: 42 dB
Ref Offset 12 dB
Ref 40,00 dBm

Center Freq
515.000000 MHz,

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120.0 ms (30001 pts)

STATUS
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GPRS1900_661

Agilent Spectrum Analyzer - Swepl SA

Trig: Frae Run AvglHold>37

o L r ; F ML
Center Freq 10.500000000 GHz Avg Type: RMS
PNO: Fast Ly
IFGain:Low FhAtten: 42 dB

Ref Offset 12 dB
Ref 40.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

Mkr2 19

03:16:52 M Sep 7, 2013
FACE Frequency

Tvee|

CenterFreq|
10500000000 GHz

Stop 20.000 GHz

#Sweep 5.000 s (30001 pts)

STATUS

GPRS1900_810

Agilent Spectrum Analyzer - Swepl SA
RL

T F ENEE FLLSE AvLisn
Avg Type: RMS
Center Freq 515.000000 n W . oo run AvaHO0R0

IFGainLow ~__ #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Start 30.0 MHz
#Res BW 100 kHz #VBW 300 kHz*

Frequency

Center Freq
515.000000 MHz,

Stop 1.0000 GHz

Sweep 120.0 ms (30001 pts)

STATUS

GPRS1900_810

Agilent Spectrum Analyzer - Swepl SA
RL

T F BNEE.PLLSE AdLisN
Avg Type: RMS
Start Freq 1.000000000 "n e A:ﬂnminws

IFGain:Low #Atten: 42 dB

Ref Offset 12 dB
Ref 40,00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

Frequency

StartFreq|
1.000000000 GHz|

Stop 20.000 GHz
#Sweep 5.000 s (30001 pts)
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8.6 Appendix F: Freguency Stability
Test Result
Voltage
Voltage | Temperature Deviation Deviation Limit .

Band Channel (Vdc?) F(JGC) (Hz) (ppm) (ppm) Verdict
GSM850 128 VL TN 11.46 0.013906 2.5 PASS
GSM850 128 VN TN 5.10 0.006189 25 PASS
GSM850 128 VH TN 5.78 0.007012 25 PASS
GSM850 190 VL N 5.78 0.006908 25 PASS
GSM850 190 VN N 5.62 0.006715 25 PASS
GSM850 190 VH N 4.16 0.004978 25 PASS
GSM850 251 VL TN 3.87 0.004564 2.5 PASS
GSM850 251 VN TN 2.97 0.003499 25 PASS
GSM850 251 VH TN 6.10 0.007189 25 PASS
GPRS850 128 VL TN 8.46 0.010263 2.5 PASS
GPRS850 128 VN TN 6.62 0.008030 25 PASS
GPRS850 128 VH TN 6.01 0.007286 2.5 PASS
GPRS850 190 VL TN 3.29 0.003936 25 PASS
GPRS850 190 VN TN 0.65 0.000772 25 PASS
GPRS850 190 VH TN 3.84 0.004592 25 PASS
GPRS850 251 VL TN 4.62 0.005439 2.5 PASS
GPRS850 251 VN TN 0.29 0.000342 2.5 PASS
GPRS850 251 VH TN 2.07 0.002434 2.5 PASS
GSM1900 512 VL TN 17.31 0.009353 25 PASS
GSM1900 512 VN TN 12.82 0.006928 25 PASS
GSM1900 512 VH TN 13.27 0.007172 25 PASS
GSM1900 661 VL TN 16.92 0.008999 2.5 PASS
GSM1900 661 VN TN 16.59 0.008827 2.5 PASS
GSM1900 661 VH TN 11.40 0.006062 2.5 PASS
GSM1900 810 VL TN 24.21 0.012679 25 PASS
GSM1900 810 VN TN 21.21 0.011107 25 PASS
GSM1900 810 VH TN 24.76 0.012966 25 PASS
GPRS1900 512 VL TN 25.22 0.013628 2.5 PASS
GPRS1900 512 VN TN 31.51 0.017031 2.5 PASS
GPRS1900 512 VH TN 31.25 0.016892 2.5 PASS
GPRS1900 661 VL TN 18.63 0.009909 25 PASS
GPRS1900 661 VN TN 10.56 0.005616 25 PASS
GPRS1900 661 VH TN 8.68 0.004620 25 PASS
GPRS1900 810 VL TN 19.92 0.010431 2.5 PASS
GPRS1900 810 VN TN 27.48 0.014386 2.5 PASS
GPRS1900 810 VH TN 28.41 0.014877 2.5 PASS
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Temperature
Voltage | Temperature Deviation Deviation Limit "

Band Channel (Vdc?) F(JGC) (H2) (ppm) (ppm) Verdict
GSM850 128 VN -30 6.62 0.008030 2.5 PASS
GSM850 128 VN -20 8.75 0.010616 2.5 PASS
GSM850 128 VN -10 7.59 0.009206 2.5 PASS
GSM850 128 VN 0 1.71 0.002076 2.5 PASS
GSM850 128 VN 10 -2.13 -0.002585 2.5 PASS
GSM850 128 VN 20 1.78 0.002154 2.5 PASS
GSM850 128 VN 30 3.10 0.003761 2.5 PASS
GSM850 128 VN 40 -1.61 -0.001959 2.5 PASS
GSM850 128 VN 50 1.42 0.001724 2.5 PASS
GSM850 190 VN -30 5.94 0.007101 2.5 PASS
GSM850 190 VN -20 3.33 0.003975 2.5 PASS
GSM850 190 VN -10 4.33 0.005171 2.5 PASS
GSM850 190 VN 0 4.55 0.005441 2.5 PASS
GSM850 190 VN 10 3.68 0.004399 25 PASS
GSM850 190 VN 20 4.26 0.005094 2.5 PASS
GSM850 190 VN 30 2.39 0.002856 2.5 PASS
GSM850 190 VN 40 -0.74 -0.000888 2.5 PASS
GSM850 190 VN 50 5.52 0.006599 2.5 PASS
GSM850 251 VN -30 6.01 0.007075 25 PASS
GSM850 251 VN -20 8.14 0.009585 2.5 PASS
GSM850 251 VN -10 491 0.005782 2.5 PASS
GSM850 251 VN 0 2.45 0.002891 2.5 PASS
GSM850 251 VN 10 3.81 0.004488 2.5 PASS
GSM850 251 VN 20 6.23 0.007341 2.5 PASS
GSM850 251 VN 30 5.42 0.006390 25 PASS
GSM850 251 VN 40 -0.45 -0.000533 2.5 PASS
GSM850 251 VN 50 0.06 0.000076 2.5 PASS
GPRS850 128 VN -30 7.65 0.009284 2.5 PASS
GPRS850 128 VN -20 7.30 0.008853 2.5 PASS
GPRS850 128 VN -10 1.42 0.001724 2.5 PASS
GPRS850 128 VN 0 5.20 0.006307 2.5 PASS
GPRS850 128 VN 10 11.98 0.014533 2.5 PASS
GPRS850 128 VN 20 15.59 0.018920 2.5 PASS
GPRS850 128 VN 30 20.47 0.024835 2.5 PASS
GPRS850 128 VN 40 12.07 0.014650 2.5 PASS
GPRS850 128 VN 50 11.78 0.014298 2.5 PASS
GPRS850 190 VN -30 8.07 0.009648 2.5 PASS
GPRS850 190 VN -20 5.20 0.006213 2.5 PASS
GPRS850 190 VN -10 -1.07 -0.001274 2.5 PASS
GPRS850 190 VN 0 1.19 0.001428 2.5 PASS
GPRS850 190 VN 10 7.23 0.008645 2.5 PASS
GPRS850 190 VN 20 13.72 0.016401 2.5 PASS
GPRS850 190 VN 30 18.76 0.022422 2.5 PASS
GPRS850 190 VN 40 17.08 0.020415 2.5 PASS
GPRS850 190 VN 50 14.14 0.016903 2.5 PASS
GPRS850 251 VN -30 1.90 0.002244 2.5 PASS
GPRS850 251 VN -20 2.36 0.002777 2.5 PASS
GPRS850 251 VN -10 5.10 0.006010 2.5 PASS
GPRS850 251 VN 0 5.52 0.006504 2.5 PASS
GPRS850 251 VN 10 4.16 0.004907 2.5 PASS
GPRS850 251 VN 20 4.46 0.005249 2.5 PASS
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GPRS850 251 VN 30 14.59 0.017193 2.5 PASS
GPRS850 251 VN 40 4.62 0.005439 2.5 PASS
GPRS850 251 VN 50 7.72 0.009091 2.5 PASS
GSM1900 512 VN -30 11.88 0.006422 2.5 PASS
GSM1900 512 VN -20 10.43 0.005636 25 PASS
GSM1900 512 VN -10 8.20 0.004432 2.5 PASS
GSM1900 512 VN 0 24.89 0.013454 2.5 PASS
GSM1900 512 VN 10 3.75 0.002024 2.5 PASS
GSM1900 512 VN 20 1.36 0.000733 2.5 PASS
GSM1900 512 VN 30 4.97 0.002687 2.5 PASS
GSM1900 512 VN 40 8.30 0.004485 25 PASS
GSM1900 512 VN 50 4.49 0.002426 2.5 PASS
GSM1900 661 VN -30 12.24 0.006509 2.5 PASS
GSM1900 661 VN -20 16.50 0.008776 2.5 PASS
GSM1900 661 VN -10 20.31 0.010802 2.5 PASS
GSM1900 661 VN 0 21.73 0.011558 2.5 PASS
GSM1900 661 VN 10 7.94 0.004225 25 PASS
GSM1900 661 VN 20 15.69 0.008346 25 PASS
GSM1900 661 VN 30 1.94 0.001030 2.5 PASS
GSM1900 661 VN 40 11.43 0.006079 2.5 PASS
GSM1900 661 VN 50 9.59 0.005100 2.5 PASS
GSM1900 810 VN -30 27.35 0.014319 2.5 PASS
GSM1900 810 VN -20 20.15 0.010549 25 PASS
GSM1900 810 VN -10 21.73 0.011377 2.5 PASS
GSM1900 810 VN 0 24.60 0.012882 25 PASS
GSM1900 810 VN 10 9.23 0.004835 2.5 PASS
GSM1900 810 VN 20 17.11 0.008960 2.5 PASS
GSM1900 810 VN 30 16.24 0.008503 2.5 PASS
GSM1900 810 VN 40 10.88 0.005697 25 PASS
GSM1900 810 VN 50 15.98 0.008368 25 PASS
GPRS1900 512 VN -30 24.47 0.013227 2.5 PASS
GPRS1900 512 VN -20 22.37 0.012093 2.5 PASS
GPRS1900 512 VN -10 25.41 0.013733 2.5 PASS
GPRS1900 512 VN 0 25.83 0.013960 2.5 PASS
GPRS1900 512 VN 10 30.41 0.016438 2.5 PASS
GPRS1900 512 VN 20 34.29 0.018532 2.5 PASS
GPRS1900 512 VN 30 41.26 0.022301 2.5 PASS
GPRS1900 512 VN 40 37.58 0.020312 2.5 PASS
GPRS1900 512 VN 50 37.55 0.020294 2.5 PASS
GPRS1900 661 VN -30 7.01 0.003727 2.5 PASS
GPRS1900 661 VN -20 19.40 0.010321 2.5 PASS
GPRS1900 661 VN -10 18.37 0.009772 2.5 PASS
GPRS1900 661 VN 0 8.43 0.004482 2.5 PASS
GPRS1900 661 VN 10 15.56 0.008278 2.5 PASS
GPRS1900 661 VN 20 24.89 0.013241 2.5 PASS
GPRS1900 661 VN 30 18.63 0.009909 2.5 PASS
GPRS1900 661 VN 40 17.43 0.009274 2.5 PASS
GPRS1900 661 VN 50 19.37 0.010304 2.5 PASS
GPRS1900 810 VN -30 23.70 0.012409 2.5 PASS
GPRS1900 810 VN -20 19.18 0.010042 2.5 PASS
GPRS1900 810 VN -10 20.86 0.010921 25 PASS
GPRS1900 810 VN 0 26.41 0.013829 2.5 PASS
GPRS1900 810 VN 10 30.51 0.015976 2.5 PASS
GPRS1900 810 VN 20 32.83 0.017193 2.5 PASS
GPRS1900 810 VN 30 21.21 0.011107 2.5 PASS
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GPRS1900 810 VN 40 21.53 0.011276 2.5 PASS
GPRS1900 810 VN 50 23.92 0.012527 2.5 PASS

Appendix Report Page: 29 of 29




