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Test Mode : |[LTE Band 5_TX CH20525 1.4MHz ‘ ‘Test Mode : |[LTE Band 5_TX CH20525 1.4MHz
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Mo. Mk Freq Rf:vd;?g C;fnc,‘ anfrﬁm' Limit  Margin No Mk Freq Rf::;‘q C,':BB";;: Mf:::lm' Limit Margin

MHz dBm daB dBm dBm a8 Detector  Comment Mz dsm a8 asm asm a8 Detector  Comment

T * 1671500 4851 541 4310 -13.00 -30.10 peak * 1671500 -43.94 541 3853 1300 -2553 peak

1
2 2504.500 -60.64 747 <5317 1300 4017 peak 2 2504 500 -53.36 747 -4589 -1300 -32.89 peak
3 3346000 -5726 248 4778 -1300 -3478 peak
4

4179000 5316 1223 4093 1300 -27063 peak

Test Mode : [LTE Band 5_TX CH20525_5MHz | ‘Test Mode : |LTE Band 5_TX CH20525_5MHz
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Reading Correct Measure- Reading Comect Measure-
Mo. Mk Freq.  Level  Factor ment  Lmit Margin No. Mk.  Freq.  Level  Factor ~ ment  Limit  Margin
Wz am @ aBm GBm a6 Deiedor  Gomment Wiz dm s GBm @m 8 Deteclr  Comment

1 " 1671500 -4872 541 -4331  -1300 -3031 peak 1671500 -4761 541 -4220 -1300 -2920 peak

1

2 2513000 -5634 749 4885 -1300 -3585 peak
3 3346.000 5617 948 4669 -1300 -3369 peak
4 * 4187500 5275 1225 -4050 -1300 -2750 peak
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Report No.: BTL-FCCP-1-2111C171

|Test Mode : |LTE Band 5_TX CH20525_10MHz

| |Test Mode : |LTE Band 5_TX CH20525_10MHz
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1 * 3346000 -6354 .48 5406 -1300 -4106 peak
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APPENDIX G - BAND EDGE
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GSM850_GSM Spectrum Plot

Channel 128 Channel 251

= Keysight Spectrum Analyzer - Spurious Emissions T 51 [m]| o Keysight Spectrum Anslyzer - Spusicus Emissions. = s
0 5 04:44:14 PHDec 10,2021 NSENT 14:43:15 P Dec 10, 2021
Center Freg 13.255000000 GHz H; Radio Std: None - 13 Radio 5td: None
AvgiHold: 10110
IFGain:Low 3 Radio Device: BTS #Atten: 40 dB Radio Device: BTS

Ref Offset 6.6 dB. Ref Offset 6.5 dB
Ref 35.00 dBm Ref 35.00 dBm

Center Freq
13255000000 GHz

!

L-WM'MN'-""W
Stop 824.5 MHz

pur | Range | StartFreq |StopFreq |RBW |Frequency  |Amplitude | |ALimit
H H n )00 MHZ 10,00 kHz 500 M 6

= StaTuS = sTATUS.

GSMB850_EDGE Spectrum Plot
Channel 128 Channel 251

[ Feysight Spectrum Analyzes - Spurows Emissions [ = |51 [l = Keysight Spectrum Anslyzer - Spusious Emesions 5 s
0 ; 04:03:40 PM Dec 10, 2021 NSE:INT 04:02:23 PM Dec 10, 2021
Radio Std: None 13 Radio Std: None
AvglHold: 12/12
IFGain:Low ; Radio Device: BTS #Atten: 40 dB Radio Device: BTS

Ref Offset 6.5 dB Ref Offset 6.5 dB
Ref 35.00 dBm Ref 35.00 dBm

oy

Stop 824.5 MHz|

Spur [Range | StartFreq | |StopFreq |RBW | Frequency
H H dB 1 1 )00 MHZ 10,00 kHz I

= StaTuS wsa sTATUS.
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WCDMA Band V_WCDMA Spectrum Plot
Channel 4132 Channel 4233

| Weymiaht Spectrum Analyzer - Spurous Ermssan [ = | 5 (o[ Reysght Spectrum Analyees - Spurows Emissons

(08:38:04 AMDec 10, 2021 (08:38:25 AMDec 10, 2021
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5_1.4MHz Spectrum Plot

1RB#0

1RB#5

Channel

20407

Channel

20643

| = Keysight Spectrum Anslyzer - Sputious Emissians

Center Freg 844.000000 MHz

—
IFGainiLow

Ref Offset 4.2 dB
Ref 35.00 dBm

pur [Range | StartFreq | Stop Freq

MH:

EISED 06:48:43 P Dec 08, 2021
Cantar Frag: 844,000000 MHz Radio Std: None
Trig: Free Run AvglHold: 10110

#Atten: 40 dB Radio Device: BTS

[RBW

=

STaTUS,

== [ ¥eysight Spectrum Analyzer —Spurious Emisions
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Ref Offset 4.2 dB
Ref 35.00 dBm

pur | Range | StartFreq

00 MHz

ter Freq 844.000000 MHz
-
IFGain:Low

[Stop Freq [RBW

06:50:31 PMDEC 08, 2021

Radio Std: None Frequency

Cantar Freq: 544000000 MHz
Trig: Free Run AvglHold: 1010

#Atten: 40 dB Radio Device: BTS
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20407

Channel

20643

| = Keysight Spectrum Anslyzer - Spurious Emissians
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| stop Freq
) M

pur | Range | Start Freq

EheE 06:45:18 PM Dec 06, 2021
Center Freq: 644.000000 MHz Radio Std: None
Trig: Free Run AvglHold: 1010

#Atten: 40 dB Radio Device: BTS

=

STATUS,

T 5 [wiwl| e Keysight Spectrum Analyzer - Spurious Emissions

IFGain:Low
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Ref 35.00 dBm

pur | Range | StartFreq

—-—
#Atten: 40 dB

|StopFrea [RBW | Fre

(05:50:57 PMDec 08, 2021

Radio Std: None Frequency

Center Freg: 844.000000 MHz
Trig: Free Run AvglHold: 1010
Radio Device: BTS

STATUS
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5_3MHz Spectrum Plot

1RB#0

1RB#14

Channel 20415

Channel 20635

| = Keysight Spectrum Anslyzer - Sputious Emissians

02:43:44 PHDEC 05, 2021
Radio Std: None

Cantar Freq: 544000000 MHz
Trig: Free Run AvglHold: 1010
#Atten: 40 dB

Center Freq 844.000000 MHz

—
IFGain:Low Radio Device: BTS
Ref Offset 4.2 dB

Ref 35.00 dBm

pur [Range | StartFreq | Stop Freq

MH:

s STaTUS,

0Z:48:08 PMDEC 05, 2021
Radio Std: None

== [ Feysight Spectrum Analyzer - Spurious Emissians T = el

Frequency Frequency

Cantar Freq: 544000000 MHz
Trig: Free Run AvglHold: 1010

ZAten: 40 dB

ter Freq 844.000000 MHz
IFGain:Low i Radio Device: BTS

Ref Offset 4.2 dB
Ref 35.00 dBm

[RBW
Ik

pur | Range | StartFreq | Stop Freq

00 MHz

= StaTuS

15RB#0

Channel

Channel 20635

| = Keysight Spectrum Anslyzer - Spurious Emissians

Center Freq 844.000000 MHz

IFGain:Low

EheE 1:31 PM Dec 05, 2021
Center Freq: 644.000000 MHz Radio Std: None

Trig: Free Run AvglHold: 1010
#Atten: 40 0B Radio Device: BTS
Ref Offset 4.2 dB

Ref 35.00 dBm

| stop Freq
) M

pur | Range | Start Freq

= STATUS,

T 5 [wiwl| e Keysight Spectrum Analyzer - Spurious Emissions

FIeGUENY | Conter Freg 844.000000 MHz

IFGain:Low

02:45:28 P Dec 05, 2021

Radio Std: None Frequency

Center Freg: 844.000000 MHz
o+ Trig: Free Run AvglHold: 1010

#Atten: 40 0B Radio Device: BTS
Ref Offset 4.2 dB
Ref 35.00 dBm

pur | Range | StartFreq | Stop Freq |RBW | Fre

= STATUS
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5 5MHz Spectrum Plot

1RB#0

1RB#24
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20425
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20625

| = Keysight Spectrum Anslyzer - Sputious Emissians

Center Freq 844.000000 MHz

—
IFGainiLow

Ref Offset 4.2 dB
Ref 35.00 dBm

pur [ Range | Start Freq
[ MH

Freq: 544000000 MHz

02:50:08 PMDEC 05, 2021
Radio Std: None
AvglHold: 1010

Radio Device: BTS

[Amplitude
4551 dBm

STaTUS,
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Ref Offset 4.2 dB
Ref 35.00 dBm
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) k
00 MHz 5100 K

Cantar Freq: 544.000000 MH
B rig: Free Run
IFGain:Low Atren: 40 dB

02:53:41 PMDEC 5, 2021
iz Radio Std: None

AvglHold: 1010

Radio Device: BTS

W
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| = Keysight Spectrum Anslyzer - Spurious Emissians

Center Freq 844.000000 MHz

IFGain:Low

Ref Offset 4.2 dB
Ref 35.00 dBm

pur | Range | StartFreq | Stop Freq
) M

Center Freq: 844.000000 MHz

02:51:03 PHDec 05, 2021
Radio Std: None
Avg|Hold: 1010

Radio Device: BTS

STaTUS,
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[ Fepsight Spectrum Analyzer - Spurous Emissions

Center Freg 844.000000 MHz

Ref Offset 4.2 dB
Ref 35.00 dBm

U n il

pur | Range | StartFreq | Stop Freq | RBW
4

Center Freq: 844.000000 MHz
—— Trig:
IFGain:Low #Atten: 40 dB

02:52:47 PHDec 05, 2021
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4 dBm
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5_10MHz Spectrum Plot
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APPENDIX H - PEAK TO AVERAGE RATIO
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Report No.: BTL-FCCP-1-2111C171

GSM 850_GSM

Peak To Average Ratio .

Frequency Max. Limit
Channel (dB) Result

(MHz) (dB)
QPSK

128 824.2 3.02 13 Pass
190 836.6 3.01 13 Pass
251 848.8 3.00 13 Pass

Spectrum Plot

190

Average Power

29.29 dBm
54.87 % at 0dB

Average Power

29.35 dBm
54.86 % at 0dB

Average Power

29.43 dBm
54.85 % at 0dB
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Report No.: BTL-FCCP-1-2111C171

GSM 850 EDGE

Peak To Average Ratio .

Frequency Max. Limit
Channel (dB) Result

(MHz) (dB)
QPSK

128 824.2 5.82 13 Pass
190 836.6 5.82 13 Pass
251 848.8 5.82 13 Pass

Spectrum Plot

190

Average Power

24.08 dBm
40.24 % at 0dB

Average Power

24.02 dBm
40.21 % at 0dB

Average Power

23.96 dBm
40.26 % at 0dB
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Report No.: BTL-FCCP-1-2111C171

WCDMA Band V_WCDMA
Peak To Average Ratio .
Frequency Max. Limit
Channel (dB) Result
(MHz) (dB)
QPSK

4132 826.4 2.71 13 Pass
4182 836.4 2.72 13 Pass
4233 846.6 2.44 13 Pass

Spectrum Plot

4182

23. m
54.66 % at 0dB

.51 dBm
54.46 % at 0dB

.63 dBm
55.73 % at 0dB
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5_1.4MHz

Channel Frequency

Peak To Average Ratio
(dB)

Max. Limit
Result

(MHz)

QPSK 16QAM

(dB)

20407 824.7

3.81 4.75

13 Pass

20525 836.5

4.22 5.05

13 Pass

20643 848.3

3.95 4.62

13 Pass

Spectrum Plot

QPSK-20407

a0 Rasia sut ame Frequency
Counes:1 COMILIO Me

Average Power

Center Fre
24333400 M|

22.43dBm
50.63 % at 0dB

QPSK-20525

Cantar Freq: 8955 Frequency
g FreeAun

oston e Ras
‘Coures:1 COMILIO Mt

Average Power

Genter Free
36026200 Wb

2225 dBm
48.66 % at 0dB.

Average Power

22.22dBm

QPSK-20643

Gania Freq: 47 308400
Trig FrasRun

e Rt sus Hane Frequancy
Counes .00 MIL00 Mt

Center Freq
a7 808400 M|
50.34 % at 0dB

16QAM-20407

16QAM-20525

16QAM-20643

Camter Frea: €24 263500 Wi Racia sut ame
E Counes:1 COMILIO Mt

= i Fravun
Average Power

Center Freq
24 3300w

21.26 dBm
44.84 % at 0dB

sosion st Ragio Soz Maee
‘Counes:1 COMILEO Mse

Genter Freq
896 004400 i

Average Power

21.61 dBm
43.60 % at 0dB

Ganiar Frea: 87 84500 Wi Rt su5 Hane
T FrasRun  Couses:LIOMILAO et

Center Freq
a7 Bavane i
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5_3MHz

Channel

Frequency
(MHz)

Peak To Average Ratio

(dB)

QPSK

16QAM

Max. Limit

(dB)

Result

20415

825.5

3.78

4.51

13

Pass

20525

836.5

4.28

5.08

13

Pass

20635

847.5

3.84

4.60

13

Pass

Spectrum Plot

QPSK-20415

QPSK-20635

Average Power

22.48 dBm
50.62 % at 0dB

aros00 e
reeRun  Cousea:!.00 WAL et

Radla Sos-tione.

Frequeney

Center Fre
u2.370000 M|

Average Power

22.30 dBm
48.32 % at 0dB.

QPSK-20525

Cantar Froa: £38 za030a Wi Radia
Teig FreRun  Coursst.00 WL et

[e—

Genter Free
838278000 Whi|

Average Power

22.42dBm
50.90 % at 0dB

e
Counes .00 MIL00 Mt

Gana Freq: 45 240600
Trig FrasRun

Rate sus Hane

Frequency

Center Freq
a5 320000 M|

16QAM-20415

Average Power

21.92dBm
46.83 % at 0dB

Camier Freq: £ 710500 Wi
Fun

Radl Sos-tionw.
Counes:1 COMILIO Mt

Center Freq
w24 310000 M|

Avarage Power

21.38 dBm
44.22 % at 0dB.

o Froa: 134 268500 i Rasia sus Hana
g FreaRun  Coures:t.00 ML2O M

Genter Freq
95 245000 Wi

Average Power

21.65 dBm
435.93 % at 0dB

0500
Run  Counes: 100 MILA0 Mt

Ratia ses Nona

Center Freq
e e i
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5_5MHz

Peak To Average Ratio
9 Max. Limit

F
redueney (dB) Result

(MH2) QPSK 16QAM (1)

Channel

20425 826.5 3.73 4.71 13 Pass

20525 836.5 4.26 4.95 13 Pass

20625 846.5 3.79 451 13 Pass

Spectrum Plot
QPSK-20425 QPSK-20525 QPSK-20625

e

toson e Ragia sur Hara Frequency

Camier Frea: 824360500 Wi Cantar Frog: 8343 Ganiar Frea: 8350500 iz Rate sus Hane Frequancy
o Trig FreRun  Couses:.00 MAJO e Teg FreRun  Coursst.00 WL et Tig FrasRun  CousesLUOMILA0 et

Average Power Average Power Average Power

22.52dBm
51.50 % at 0dB

22.06 dBm . Gerter Pre

Centerfreq
Seerpren 22.34 dBm .
47.76 % at 0dB

e 300000 M|
50.02 % at 0dB

16QAM-20425 16QAM-20525

20000 i Rt 525 Hane
Tig FrasRun  Couses:LIOMILA0 et

—— e s 00 Mtz i o s s s o
o et 00 ok e St WA

Average Power uss Avarage Power Average Power

21.42 dBm Center Freq 21.21 dBm GenterFreq

24 350000 whis| X 342000 Wi

44.91 % at 0dB 44.07 % at 0dB

21.61 dBm I e
45.30 % at 0dB
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Report No.: BTL-FCCP-1-2111C171

LTE Band 5_10MHz

Peak To Average Ratio
9 Max. Limit

F
redueney (dB) Result

(MH2) QPSK 16QAM (1)

Channel

20450 829.0 3.67 4.43 13 Pass

20525 836.5 4.13 5.02 13 Pass

20600 844.0 3.91 4.70 13 Pass

Spectrum Plot
QPSK-20450 QPSK-20525 QPSK-20600

e

[e—

Camier Frea: 824500500 Wi Cantar Froa: £z 000500 Wi Raia Ganiar Frea: £3 s00%00 iz Rt sus Hane Frequancy
o Trig FreRun  Couses:.00 MAJONe Teig FreeRun  Coursst.00 WL et Tig FrasRun  CousesLUOMILA0 et

Average Power Average Power Average Power

22.70 dBm
51.29 % at 0dB

22.46 dBm . —
50.07 % at 0dB

22.37 dBm . Gerter Pre

532080000 b B38.000000 M|
48.47 % at 0dB.

16QAM-20450 16QAM-20525 16QAM-20600

Racia su ama Ce iz can Ragio Soz Mane o500 ks
T FrasRun  CousesLUOMILA0 et

o500 s anio: 00 MHz o Froq: 192900600 WHe
reeRun  Couses:1.00 WAL Mec g FresRun  Courest.00 MLIO e

Average Power uss Avarage Power Average Power

21.91 dBm Center Freq 21.21 dBm 1 Genter Freq

24 50cee0 i . 892 10200 Wi

21.74 dBm § CenterFreal
46.00 % at 0dB 43.93 % at 0dB

30 50ceen i
43.50 % at 0dB
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APPENDIX | - FREQUENCY STABILITY
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TestMode  |GSM850_CH190
Frequency error versus temperature and supply voltage
Temperature (°C) Frequency error (Hz) ppm Limit
50 24 0.03
40 19 0.02
30 17 0.02
20 17 0.02
10 13 0.02
0 11 0.01 +2.5ppm
-10 24 0.03
-20 19 0.02
-30 20 0.02
Minimum voltage 12 0.01
Maximum voltage 33 0.04
Nominal voltage 13 0.02

Note: Nominal voltage= 3.8V, Maximum voltage= 4.3V, Minimum voltage= 3.3V.
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TestMode ~ |WCDMA Band V_CH4182
Frequency error versus temperature and supply voltage
Temperature (°C) Frequency error (Hz) ppm Limit
50 -18 -0.02
40 -42 -0.05
30 -2 0.00
20 50 0.06
10 23 0.03
0 -5 -0.01 +2.5ppm
-10 28 0.03
-20 -16 -0.02
-30 -27 -0.03
Minimum voltage -21 -0.03
Maximum voltage -24 -0.03
Nominal voltage -26 -0.03

Note: Nominal voltage= 3.8V, Maximum voltage= 4.3V, Minimum voltage= 3.3V.
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[TestMode  |LTE Band 5_CH20525_10MHz
Frequency error versus temperature and supply voltage
Temperature (°C) Frequency error (Hz) ppm Limit
50 19 0.02
40 -23 -0.03
30 19 0.02
20 -20 -0.02
10 5 0.01
0 47 0.06 +2.5ppm
-10 11 0.01
-20 -10 -0.01
-30 31 0.04
Minimum voltage -40 -0.05
Maximum voltage 38 0.05
Nominal voltage -13 -0.02

Note: Nominal voltage= 3.8V, Maximum voltage= 4.3V, Minimum voltage= 3.3V.

End of Test Report
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