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GPRS:
Cellular Band (Part 22H) result

Agilent Spectrum Analyzer - Swepl SA Agilent Spectrum Analyzer - Swepl SA

T & 1 i L & 1
Marker 19.432005360670 GHz [N, aa T og Marker 19.551203911730GHz SR o Mo
IFGain:Low #Atten: 50 dB - IFGain:Low #Atten: 50 dB

Ref Offsetd dB ik . Ref Offsetd dB
Ref 30.00 dBm . d Ref 30.00 dBm

Fundamental Fundamental

Start 30 MHz Stop 10.000 GHz' Start 30 MHz Stop 10.000 GHz'
#R #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)|

GSM 850 - Low Channel GSM 850 Middle Channel

Agjlent Spectrum Analyzer - Swept SA
T 0 L ALTS OFF

Avg Type: Log-Pwr

iFast (o) Trig:Free Run AvglHold: 261100

IF GainiLow #Atten: 50 dB

Marker 1 9‘42914543268 GHz

Ref Offsetd dB
Ref 30.00 dBm

Fundamental

Stop 10.000 GHz'
#VBW 1.0 MHz Sweep 17.06 ms (8000 pts)

GSM 850 - High Channel
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PCS Band (Part24E) result

Agilent Spectrum Analyzer - Swepl SA
i )

Marker 1 9.474494311789 GHz B = vg Type: Log-Pwr
PHO; g Bun 4

glHeld: 401100

Ref Offset45 dB

Ref 34.50 dBm Fundamental

Start 30 MHz Stop 20.000 GHz'
#R #VBW 1.0 MHz Sweep 50.13 ms (8000 pts)|

Agilent Spectrum Analyzer - Swepl SA

Marker 1 16.851835229404 GHz R Avg Trp-:u%:wr
PNO; F. -8 &

Rer 34,50 dBm Fundamental

Start 30 MHz Stop 20.000 GHz'
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.13 ms (8000 pts)|

PCS1900 - Middle Channel

Mgilent Spectrum Analyzer - Swept SA
T ij F n

; : : i fn“T : Log-Pwi
Marker 116.844345543193 GHz [} o TrigFresRun P iy s

Ref Offset45 dB
Ref 34.50 dBm

Fundamental

Stop 20.000 GHz'
#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

PCS1900 - High Channel
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EGPRS (MSC 1):
Cellular Band (Part 22H) result

Agjlent Spectrum Analyze: - Swept SA
- A

Avg Type: Log-Pwi
Marker 1 9.517640955119 GHz B rerrecrn A:ju:lz'-sr;%u v
IFGain:Low #Atten: 50 dB

Ref Offsetd dB
Ref 30.00 dBm

Fundamental

Start 30 MHz Stop 10.000 GHz'
#R #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)|

o S o
- . ALz

Avg Type: Log-Pwi
(ORI grenn i o
Ref Offsetd dB Mkr1
Ref 30.00 dBm

Fundamental

Start 30 MHz Stop 10.000 GHz'
#R #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)|

GSM 850 Middle Channel

Agilent Speetrum Analyzer - Swept SA
T T F F LT OFF
Avg Type: Log-Pw
Marker 1 5.134031753969 GHz o TrigFreeRun A\:ﬁu:&.-u;%n u

: Fast
IFGain:Low #Atten: 50 dB

Ref Offsetd dB
Ref 30.00 dBm

Fundamental

Stop 10.000 GHz'
#VBW 1.0 MHz Sweep 17.06 ms (8000 pts)

GSM 850 - High Channel
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PCS Band (Part24E) result

Aeflent Specirum Analyser - Swept SA
Iplkal5 : x — T CEEET

Avg Type: Log-Pwi TRAG
Marker 1 17.059049881235 GHz S —— s

: Fast
IFGain:Low

Ref Offset45 dB

Ref 34.50 dBm Fundamental

Stop 20.000 GHz'
#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

Agjlent Spectrum Analyzer - Swept SA
T R AALIGH OFF 04:45:14PM Sap 17, 21
Avg Type: Log-Pwr race

iFast (o) Trig:Free Run AvglHold: 751100

IF GainiLow #Atten: 50 dB

Marker 1 5‘599829787-1? GHz

Ref Offset45 dB
Ref 34.50 dBm

Fundamental

Stop 20.000 GHz'
#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

PCS1900 - Low Channel

PCS1900 - Middle Channel

Agjlent Spectrum Analyze: - Swept SA
- A
Marker 1 16.879297412177 GHz B terrechn :‘:rj;:l::;‘u‘%:m
IFGain:Low #Atten: 50 dB

Ref Offset45 dB
Ref 34.50 dBm

Fundamental

Start 30 MHz Stop 20.000 GHz'
#R #VBW 1.0 MHz Sweep 50.13 ms (8000 pts)|

PCS1900 - High Channel




a
S l E M l C Test Report Q190826S004 -FCC-R1

A Bureau Veritas Group Company Page 44 of 77

RMC
UMTS-FDD Band V (Part 22H)

Agilent Spectrum Analyzer - Swepl SA Agilent Spectrum Analyzer - Swepl SA

& A i Sapl L) A N
Marker 19.453589241906 Gz [N, aa T og i Marker 5652154019252 GHz SRR o Mot
IFGain:Low #Atten: 50 dB IFGain:Low #atten: 50 dB

Ref Offsetd dB ; Z Ref Offsetd dB
Ref 30.00 dBm d Ref 30.00 dBm

Fundamental Fundamental

Start 30 MHz Stop 10.000 GHz' Start 30 MHz Stop 10.000 GHz'
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)| K #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)|

Band V - Low Channel Band V - Middle Channel

Agilent Spectrum Analyzer - Swept SA
L) T F I Y A OFF
Avg Type: Log-Pwi

Marker 1 5.089161145143 GHz W TrigFreshun A:JH:&‘-Az;%u 3

IFGain:Low #Atten: 50 dB

Ref Offsetd dB Mkr1 5.08
Ref 30.00 dBm

Fundamental

Stop 10.000 GHz'
#VBW 1.0 MHz Sweep 17.06 ms (8000 pts)

Band V - High Channel
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UMTS-FDD Band Il (Part 24E)

Mgilent Spectrum Analyzer - Swept SA Mgilent Spectrum Analyzer - Swept SA

i AL OFF
Avg Type: Log-Pwr

aTele e A - 7 2
v Type: Log-Pur e Marker 1 3.317972246531 GHz o TrigFreeRun il
MAtten. S0

‘Fast GO Trig: Free Run AvglHold: 161100 : Fact
IFGain:Low #Atten: 50 dB IFGain:Low

Ref Offsetd.5 dB Mkr1 17.054 1 GHz Ref Offsetd.5 dB
Ref 30.00 dBm B Ref 30.00 dBm

Fundamental

Marker 1 17,[!5405?57095 GHz

Fundamental

Stop 20.000 GHz' Stop 20.000 GHz'
#VBW 1.0 MHz Sweep 50.13 ms (8000 pts) i #VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

Band Il - Low Channel Band Il - Middle Channel

Agilent Spectrum Analyzer - Swepl SA
i )

- A Type: Log-Pwi
Marker 117.004001750219GHz I} = T g Trpa: Lo Pur
IFGain:Low #Atten: 50 dB
Ref Offset 45 dB Mkr1 17.094 0 GHZ]
Ref 30.00 dBm -7 Bm

Fundamental

Stop 20.000 GHz'
#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)|

Band Il - High Channel
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HSDPA:
UMTS-FDD Band V (Part 22H)

Agilent Spectrum Analyzer - Swepl SA Agilent Spectrum Analyzer - Swepl SA

& A i L) A N
Marker 16061357665700 GHz [N, e T Logr Marker pt27atzirriar Gz [ o Moo
IFGain:Low #Atten: 50 dB - IFGain:Low #Atten: 50 dB

Ref Offsetd dB vk - Z Ref Offsetd dB

Fundamental

Ref 30.00 dBm Ref 30.00 dBm

Fundamental

Start 30 MHz Stop 10.000 GHz' Start 30 MHz Stop 10.000 GHz'
#R #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)|

Band V - Low Channel Band V - Middle Channel

Agjlent Spectrum Analyzer - Swept SA
T 0 L ALTS OFF

Avg Type: Log-Pwr

iFast (o) Trig:Free Run AvalHold: 281100

IF GainiLow #Atten: 50 dB

Marker 1 5‘05135?69709 GHz

Ref Offsetd dB
Ref 30.00 dBm

Fundamental

Stop 10.000 GHz'
#VBW 1.0 MHz Sweep 17.06 ms (8000 pts)

Band V - High Channel
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UMTS-FDD Band Il (Part 24E)

Agilent Speetrum Analyzer - Swept SA
T T F F LT OFF
Avg Type: Log-Pw
Marker 1 16.876800850106 GHz o Trg:FresRun A\:ﬁu:&.-rz;%n u

: Fast
IFGain:Low #Atten: 50 dB

Ref Offset45 dB
Ref 30.00 dBm

Fundamental

Stop 20.000 GHz'
#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

Agilent Spectrum Analyzer - Swept SA
Avg Type: Log-Pwr
Marker 1 17.046567070884 GHz W TrigFreshun Av:|H:Ipd- Lo

IFGain:Low #Atten: 50 dB
Ref Offsetd 5 dB Mkr1 17.0
Ref 30.00 dBm -18

Fundamental

Stop 20.000 GHz'
#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

Band Il - Low Channel

Band Il - Middle Channel

Agilen Spectrum Anahyze - Swept SA
- A

Avg Type: Log-Pwi
Marker 16.493059244906 GHz___[JRRRUNN JArgp L os Po
IFGain:Low #Atten: 50 dB

Ref Offsetd dB
Ref 30.00 dBm

Fundamental

Start 30 MHz Stop 10.000 GHz'
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)|

Band Il - High Channel
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HSUPA:
UMTS-FDD Band V (Part 22H)

Agilem Spectrum Analyzer - Swept 5A

" Avg Type: LogPwr
Avg|Held: 267100

Marker 1 5.714856857107 GHz

PO Past (5o Trig:Free Run
F Gain:l ow #tien: 50 dB

Ref Offsetd dBf
Ref 30.00 dBm

Fundamental

#VBW 1.0 MHz

Stop 10.000 GHz

Sweep 17.06 ms (8000 pts)

Agilant Spoctrum Analyzer - Swapt SA
e
Avg Type: Log-Pur
Avg|Hold: 711100

T 0
Marker 1 5.714856857107 GHz

PNO:Fast T TrigiFreeRun
IFGain:Liw #Atten: 50 dB

Ref Offset 4 dB
Ref 30.00 dBm

Fundamental

#VBW 1.0 MHz

50705 PM Sep 17,
TRt

Stop 10.000 GHz
Sweep 17.06 ms (8000 pts);

Band V - Middle Channel

Agient Spectrum Analyzer - Swept 5A

" Avg Type: LogPwr
Avg|Hsld: 667100

Marker 1 5.152727840980 GHz

PO Past (5o Trig:Free Run
F Gain:l ow #tien: 50 dB

Ref Offsetd dBf
Ref 30.00 dBm

Fundamental

#VBW 1.0 MHz

= sTaTUS,

Stop 10.000 GHz
Sweep 17.06 ms (8000 pts)

Band V - High Channel
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UMTS-FDD Band Il (Part 24E)

Mgilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr

Marker 1 17.044070508814 GHz AvalHold: 381100

PNO: Fast G0 Trig: Free Run
IFGainLow Satten: 50 dB

Ref Offset45 dB Mkr1 1?944 1 GHz

Ref 30.00 dBm -17 Bm

Fundamental

Stop 20.000 GHz|

#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

Agilent Specirum Analyzer - Swept SA
T T F B 2115 CFF
Avg Type: Log-Pwr

Marker 1 19.797778472309 GHz AvalHold: 161100

Trig: Free Run
Wosiow "~ WAiten: 50 d

Ref Offset45 dB Mkr1
Ref 30.00 dBm

Fundamental

Stop 20.000 GHz|

#VBW 1.0 MHz Sweep 50.13 ms (8000 pts)

Band Il - Middle Channel

Agilent Specirum Analyzer - Swept SA
T T F B 2115 CFF
Avg Type: Log-Pwr

Marker 1 16.831862732842 GHz - AvalHold: 161100

w oo Trig:FreeRun

Ref Offset45 dB
Ref 30.00 dBm

Fundamental

Stop 20.000 GHz'
Sweep 50.13 ms (8000 pts)

#VBW 1.0 MHz

Band Il - High Channel
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6.6 Spurious Radiated Emissions

Temperature 23°C

Relative Humidity 66%

Atmospheric Pressure 1013mbar

Test date : Sep 17,2019

Tested By : Aaron Liang

Requirement(s):

Spec Item | Requirement Applicable

The power of any emission outside of the authorized

§2.1053, operating frequency ranges must be attenuated below the

§22.917 & a) | transmitter power (P) by a factor of at least 43 + 10 log (P) v

§24.238 dB. The spectrum is scanned from 30 MHz up to a frequency

including its 10th harmonic.
Ant. Tower 1-4m
: " Variable
ElLIILI:F]?:E-Irt Units = 1 * ,f'-
< /1 - Turn Table '
Test setup 1':}ml [ 1
R Cround Plane
Test Receiver
=
1. The transmitter was placed on a wooden turntable, and it was transmitting into a non-
radiating load which was also placed on the turntable.
2. The measurement antenna was placed at a distance of 3 meters from the EUT.
During the tests, the antenna height and polarization as well as EUT azimuth were
varied in order to identify the maximum level of emissions from the EUT. The test

Test was performed by placing the EUT on 3-orthogonal axis.

Procedure 3. Remove the EUT and replace it with substitution antenna. A signal generator was
connected to the substitution antenna by a non-radiating cable. The absolute levels
of the spurious emissions were measured by the substitution.

Sample Calculation:
EUT Field Strength = Raw Amplitude (dBuV/m) — Amplifier Gain (dB) + Antenna
Factor (dB) + Cable Loss (dB) + Filter Attenuation (dB, if used)
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Remark
Result ¥ Pass " Fail
Test Data Z Yes n N/A
Test Plot u Yes (See below) Z N/A
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Cellular Band (Part 22H) result
Low channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
1648.4 V -37.59 -13 -24.59
1648.4 H -42.16 -13 -29.16
2472.6 \ -33.26 -13 -20.26
2472.6 H -32.31 -13 -19.31
165.4 V -50.36 -13 -37.36
333.5 H -51.28 -13 -38.28
Middle channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
1673.2 V -38.29 -13 -25.29
1673.2 H -43.68 -13 -30.68
2509.8 V -34.85 -13 -21.85
2509.8 H -32.4 -13 -19.4
145.6 V -49.58 -13 -36.58
369.5 H -50.26 -13 -37.26
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High channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
1697.6 V -38.95 -13 -25.95
1697.6 H -43.77 -13 -30.77
2546.4 \Y -35.16 -13 -22.16
2546.4 H -33.16 -13 -20.16
251.3 V -49.89 -13 -36.89
421.6 H -50.56 -13 -37.56
Note:

1, The testing has been conformed to 10*848.8MHz=8,488MHz
2, All other emissions more than 30 dB below the limit

3,GSM voice , GPRS and EGPRS mode were investigated. The results above show only the worse cases

4, X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.
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PCS Band (Part24E) result
Low channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
37004 V -35.14 -13 -22.14
37004 H -33.62 -13 -20.62
5550.6 V -34.58 -13 -21.58
5550.6 H -31.69 -13 -18.69
452.6 V -46.85 -13 -33.85
255.8 H -44 15 -13 -31.15
Middle channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
3760 V -35.93 -13 -22.93
3760 H -34 -13 -21
5640 V -35.02 -13 -22.02
5640 H -32.12 -13 -19.12
331.2 V -47.95 -13 -34.95
400.5 H -51.06 -13 -38.06
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High channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
3819.6 V -34.58 -13 -21.58
3819.6 H -33.26 -13 -20.26
5729.4 \Y -34.18 -13 -21.18
5729.4 H -32.62 -13 -19.62
579.1 V -45.69 -13 -32.69
356.5 H -48.95 -13 -35.95
Note:

1, The testing has been conformed to 10*1909.8MHz=19,098MHz

2, All other emissions more than 30 dB below the limit

3,GSM voice , GPRS and EGPRS mode were investigated. The results above show only the worse cases

4, X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.




/ﬂ

Q190826S004 -FCC-R1

S l E M l C Test Report

A Bureau Veritas Group Company Page

56 of 77

UMTS-FDD Band V (Part 22H)

Low channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
1648.4 Y, -43.16 -13 -30.16
1648.4 H -45.32 -13 -32.32
199.5 v -53.62 -13 -40.62
426.3 H -55.85 -13 -42.85
Middle channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
1673.2 v -45.06 -13 -32.06
1673.2 H -46.25 -13 -33.25
220.5 v -56.41 -13 -43.41
418.9 H -55.82 -13 -42.82
High channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
1697.6 v -43.06 -13 -30.06
1697.6 H -42.58 -13 -29.58
284.6 v -54.87 -13 -41.87
489.7 H -56.49 -13 -43.49
Note:

1, The testing has been conformed to 10*846.6MHz=8,466 MHz

2, All other emissions more than 30 dB below the limit

3,RMC , HSUPA and HSDPA mode were investigated. The results above show only the worse cases
4, X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.
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UMTS-FDD Band Il (Part 24E)

Low channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
3700.4 Y, -41.26 -13 -28.26
3700.4 H -42.58 -13 -29.58
199.5 % -56.84 -13 -43.84
342.5 H -57.1 -13 -44.1
Middle channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
3760 v -42.13 -13 -29.13
3760 H -42.77 -13 -29.77
289.5 v -57.41 -13 -44.41
225.4 H -55.12 -13 -42.12
High channel
Antenna Corrected
Frequency Limit Margin
Polarization Reading
(MHz) (H/V) (dBm) (dBm) (dB)
3819.6 v -41.99 -13 -28.99
3819.6 H -42.63 -13 -29.63
615.2 v -56.15 -13 -43.15
428.9 H -54.29 -13 -41.29
Note:

1, The testing has been conformed to 10*1907.6MHz=19,076MHz
2, All other emissions more than 30 dB below the limit

3,RMC , HSUPA and HSDPA mode were investigated. The results above show only the worse cases
4, X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case
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6.7 Band Edge

Temperature 23°C

Relative Humidity 66%

Atmospheric Pressure 1013mbar

Test date : Sep 17,2019

Tested By : Aaron Liang

Requirement(s):

Spec ltem | Requirement Applicable
The power of any emission outside of the authorized
§22.917(a) ) operating frequency ranges must be lower than the
a v
§24.238(a) transmitter power (P) by a factor of at least 43 + 10 log (P)
dB.
AT .
Test setup 2
EUT
Base Station Spectrum Analyzer
- The EUT was connected to Spectrum Analyzer and Base Station via
power divider.
Procedure
- The Band Edges of low and high channels for the highest RF powers
were measured. Setting RBW as roughly BW/100.
Remark
Result Y Pass " Fail
[
Test Data Yes N/A
Test Plot Z Yes (See below) u N/A
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GSM Voice:
Cellular Band (Part 22H) result
Frequency (MHz) Emission (dBm) Limit (dBm)
823.996 -16.016 -13
849.027 -17.553 -13
PCS Band (Part24E) result
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.98 -15.152 -13
1910.013 -15.522 -13
GPRS:
Cellular Band (Part 22H) result
Frequency (MHz) Emission (dBm) Limit (dBm)
822.979 -19.137 -13
849.02 -15.966 -13
PCS Band (Part24E) result
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.979 -14.589 -13
1910.01 -14.741 -13
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EGPRS (MSC1):

Cellular Band (Part 22H) result

Frequency (MHz) Emission (dBm) Limit (dBm)
823.996 -18.428 -13
849.023 -14.833 -13
PCS Band (Part24E) result
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.88 -25.148 -13
1910.02 -25.335 -13
RMC:
UMTS-FDD Band V (Part 22H)
Frequency (MHz) Emission (dBm) Limit (dBm)
823.99 -16.219 -13
849.01 -21.876 -13
UMTS-FDD Band Il (Part 24E)
Frequency (MHz) Emission (dBm) Limit (dBm)
1848.43 -24.588 -13
1910.07 -25.069 -13
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HSDPA:
UMTS-FDD Band V (Part 22H)
Frequency (MHz) Emission (dBm) Limit (dBm)
823.98 -18.984 -13
849.01 -21.876 -13
UMTS-FDD Band Il (Part 24E)
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.88 -25.148 -13
1910.02 -25.335 -13
HSUPA:
UMTS-FDD Band V (Part 22H)
Frequency (MHz) Emission (dBm) Limit (dBm)
823.98 -16.21 -13
849.12 -22.444 -13
UMTS-FDD Band Il (Part 24E)
Frequency (MHz) Emission (dBm) Limit (dBm)
1848.79 -21.439 -13
1910.05 -25.762 -13
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GSM Voice:
Test Plots

Agilen! Spectrum Analyzer - Swepl SA
m Avg Type: Log-Pwr
Marker 1 823.996000000 MHz B & Tierreerin g Type: Loa
IFGain:Low Atten: 36 dB
Ref Offsetd2 dB Mkr1
Ref 30.00 dBm

‘Span 1.000 MHz

Center 824.0000 MHz
E Sweep 105.5 ms (1001 pts)

s BW 3.0 kHz #VBW 10 kHz

STATUS

Agilent Spectrum Analyzer - Swepl SA

Avg Type: Log-Pwr
Avg|Hold: 73100

Marker 1 849.027000000 MHz ]
PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Ref Offset4.2 dB
Ref 30.00 dBm

AN .JIH nk
M 1P'l )
I
)

‘Span 1.000 MHz

Center 849.0000 MHz
#R Sweep 105.5 ms (1001 pts)

es BW 3.0 kHz #VBW 10 kHz

Cellular Band - Low Channel

Cellular Band - High Channel

Note: Offset=Cable loss (4.0) + 10log
(3.15/3)=4.0+0.2=4.2dB

Agilent Spectrum Analyzer - Swepl SA

Marker 1 1.849980000000 GHz ]
PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Avg Type: Log-Pwr
AvalHeld:> 1001100

Ref Offset 4.8 dB
Ref 30.00 dBm

b
o

i

e

‘Span 1.000 MHz

Center 1.8500000 GHz
E Sweep 105.5 ms (1001 pts)

s BW 3.0 kHz #VBW 10 kHz

STATUS

Note: Offset=Cable loss (4.0) + 10log
(3.12/3)=4.0+0.2=4.2dB

Agilent Spectrum Analyzer - Swept SA
T A i 04:44:30PM Sap.
Avg Type: Log-Pwr T
Avg|Hold: 60100

Marker 1 1.910013000000 GHz ]
PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Ref Offset47 dB Mkr1 1?10 0

Ref 30.00 dBm

¥ \‘.‘Il}'ll""'w\f“‘l“lrwu'-h!‘“"r. "l-"

‘Span 1.000 MHz

‘Center 1.9100000 GHz
4R Sweep 105.5 ms (1001 pts)

es BW 3.0 kHz #VBW 10 kHz

STATUS

PCS Band - Low Channel

PCS Band - High Channel

Note: Offset=Cable loss (4.5) + 10log
(3.22/3)=4.5+0.3=4.8dB

Note: Offset=Cable loss (4.5) + 10log
(3.15/3)=4.5+0.2=4.7dB
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GPRS:
Test Plots

Mgilent Spectrum Analyzer - Swept SA

Marker 1 823.979000000 MHz
PHO: Wide 500

IFGain:Low

Avg Type: Log-Pw
Trig: Free Run AvglHold: 481100
Atten: 36 dB
Ref Offset 4.2 dB Mkr1
Ref 30.00 dBm

! il Jmll"

il
sl By
Center 824.0000 MHz

#Res BW 3.0 kHz #VBW 10 kHz

Sweep 105.5 ms (1001 pts)

‘Span 1.000 MHz

Mgilent Spectrum Analyzer - Swept SA

Marker 1 849,020000000 MHz
PHO: Wide 500

IFGain:Low

Avg Type:
Trig: Free Run Avg|Hold:» 1001100
Atten: 36 dB
Ref Offset 4.2 dB Mkr1
Ref 30.00 dBm

il i

Center 849.0000 MHz ‘Span 1.000 MHz

#VBW 10 kHz Sweep 105.5 ms (1001 pts)

Cellular Band - Low Channel

Cellular Band - High Channel

Note: Offset=Cable loss (4.0) + 10log
(3.15/3)=4.0+0.2=4.2dB

Agilent Specirum Analyzer - Swept SA
T C AL OFF
Avg Type: Log-Pwr

Marker 1 1.849979000000 GHz AvalHold:> 1001100

PHO: Wido 0

IFGain:Low

Trig: Free Run
Atten: 36 dB

Ref Offset 4.8 dB
Ref 30.00 dBm

#VBW 10 kHz

Sweep 105.5 ms (1001 pts)

‘Span 1.000 MHz

Note: Offset=Cable loss (4.0) + 10log
(3.16/3)=4.0+0.2=4.2dB

Agilent Sperirum Analyzer - Swept SA

Avg Type: Log-Pwr

Marker 1 1.910010000000 GHz AvalHold: 821100

PHO: Wido 0

IFGain:Low

Trig: Free Run
Atten: 36 dB

Ref Offset47 dB
Ref 30.00 dBm

‘Span 1.000 MHz
Sweep 105.5 ms (1001 pts)

‘Center 1.9100000 GHz

#VBW 10 kHz

PCS Band - Low Channel

PCS Band - High Channel

Note: Offset=Cable loss (4.5) + 10log
(3.22/3)=4.5+0.3=4.8dB

Note: Offset=Cable loss (4.5) + 10log
(3.15/3)=4.5+0.2=4.7dB
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EGPRS (MSC1):
Test Plots

Mgilent Spectrum Analyzer - Swept SA

Marker 1 823.996000000 MHz B
PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Avg Type:
AvglHold:> 1001100

Ref Offset4.2 dB Mkr1

Ref 30.00 dBm

i

J,
Ty

Ny
|

Vi
i

b,
iy

Center 824.0000 MHz ‘Span 1.000 MHz

#VBW 10 kHz Sweep 105.5 ms (1001 pts)

Mgilent Spectrum Analyzer - Swept SA

Marker 1 849023000000 MHz B
PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Avg Type:
AvglHold:> 1001100
Mkr1

Ref Offset4.2 dB
Ref 30.00 dBm

A
R ,"-

Wlaras
"‘""‘"""'"-"ﬂ"l-w‘,—n’,p .

Center 849.0000 MHz ‘Span 1.000 MHz

#VBW 10 kHz Sweep 105.5 ms (1001 pts)

Cellular Band - Low Channel

Cellular Band - High Channel

Note: Offset=Cable loss (4.0) + 10log
(3.20/3)=4.0+0.3=4.3dB

Agilent Specirum Analyzer - Swept SA
Avg Type: Log-Pwr

Marker 1 1.849997000000 GHz il

PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Ref Offset 4.8 dB GHz
Ref 30.00 dBm dBm|

‘Span 1.000 MHz

#VBW 10 kHz Sweep 105.5 ms (1001 pts)

Note: Offset=Cable loss (4.0) + 10log
(3.16/3)=4.0+0.2=4.2dB

Agilent Sperirum Avalyzer - Swepd SA
Avg Type: Log-Pwr

Marker 1 1.910017000000 GHz AvalHold:> 1001100

PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Ref Offset47 dB
Ref 30.00 dBm

‘Span 1.000 MHz
Sweep 105.5 ms (1001 pts)

‘Center 1.9100000 GHz

#VBW 10 kHz

PCS Band - Low Channel

PCS Band - High Channel

Note: Offset=Cable loss (4.5) + 10log
(3.22/3)=4.5+0.3=4.8dB

Note: Offset=Cable loss (4.5) + 10log
(3.15/3)=4.5+0.2=4.7dB




/ﬂ
S l E M l C Test Report Q1908265004 -FCC-R1

A Bureau Veritas Group Company Page 65 of 77

RMC:

Mgilent Spectrum Analyzer - Swept SA

T ~ - - Mgilent Spectrum Analyzer - Swept SA
z Avg Type: Log-Pwr L i F

Marker 1 £23.990000000 M-z PHO: Wide o0 Trig:Free Run Avg|Hold:> 100100

IFGain:Low Atten: 36 dB

Avg Type: Log-Pwr
PHO: Wide o0 Trig:Free Run AvglHeld:> 1001100
IFGain:Low Atten: 36 dB

Marker 1 349.010“00“0 MHz

Ref Offset 5.9 dB

Mkr1 849.01 MHz|
Ref 30.00 dBm Ref Offset5.9 dB

Ref 30.00 dBm Bm|

NI WX

[P ™

Center 849.000 MHz Span 10.00 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 13.40 ms (1001 pts)

Juse STATUS

Center 824.000 MHz ‘Span 10.00 MHz
#R #VBW 30 kHz Sweep 13.40 ms (1001 pts)

UMTS-FDD Band V - Low Channel UMTS-FDD Band V - High Channel

Note: Offset=Cable loss (4.0) + 10log Note: Offset=Cable loss (4.0) + 10log
(47.07/30)=4.0+2.0=6.0dB (47.00/30)=4.0+1.9 =5.9dB

Agilent Spectrum Analyzer - Swept SA
- P )
0| Avg Type: Log-Pwr
Marker 1 1.345426000000 GHz PHO: Wide o0 Trig:Free Run Avg|Held:» 1001100
IFGain:Low Atten: 34 dB

Agfer Specirem Anolyesr S 54

Avg Type: Log-Pwr
Marker 1 1910070000000 GHz__ RN [Raailypactsa
IFGain:Low Atten: 34 dB

Ref Offset6.d dB Mkr1 1

Ref 30.00 dBm Ref Offset6.4 dB

Ref 30.00 dBm

A A st PP A

e

Laptoptyl

Center 1.850000 GHz ‘Span 10.00 MHz

‘Center 1.910000 GHz ‘Span 10.00 MHz
#VBW 30 kHz Sweep 13.40 ms (1001 pts) bR

es BW 30 kHz #VBW 30 kHz Sweep 13.40 ms (1001 pts)

UMTS-FDD Band Il - Low Channel UMTS-FDD Band Il - High Channel

Note: Offset=Cable loss (4.5) + 10log Note: Offset=Cable loss (4.5) + 10log
(46.77/30)=4.5+1.9=6.4dB (46.79/30)=4.5+1.9=6.4dB
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HSDPA:

Mgilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
AvalHeld:> 1001100

Marker 1 323.960“00“0 MHz

PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Ref Offset 5.9 dB
Ref 30.00 dBm

| A

Center 824.000 MHz
#Res BW 30 kHz #VBW 30 kHz

Span 10.00 MHz
Sweep 13.40 ms (1001 pts)

Juse STATUS

Agilen! Spectrum Analyzer - Swepl SA

L P )
Avg Type: Log-Pwr
AvglHold:> 100100

Marker 1 849.010000000 MHz

PNO: Wido o Trig: Free Run
F GainiLow Atten: 36 dB

Ref Offset 5.9 dB
Ref 30.00 dBm

Center 849.000 MHz ‘Span 10.00 MHz

#VBW 30 kHz Sweep 13.40 ms (1001 pts)

UMTS-FDD Band V - Low Channel

UMTS-FDD Band V - High Channel

Note: Offset=Cable loss (4.0) + 10log
(46.98/30)=4.0+1.9=5.9dB

Agilent Specirum Analyzer - Swept SA
T 0 AL OFF
Avg Type: Log-Pwr
AvalHeld:> 1001100

Marker 1 1.849876000000 GHz )
PHO: Wide (5o  Trig:Free Run
IFGainLow Atten: 34 dB

Ref Offset6.d dB Mkr1 1.8

Ref 30.00 dBm

LA Pl o

o
aef e

[T

‘Span 10.00 MHz
Sweep 13.40 ms (1001 pts)

Center 1.850000 GHz

#VBW 30 kHz

Note: Offset=Cable loss (4.0) + 10log
(46.91/30)=4.0+1.9=5.9dB

Mgilent Spectrum Analyzer - Swept SA

) A : Log-Pw)
Marker 1 1.910020000000 GHz B o TrgFreeRun »\:ju:&‘-n;fmny
IFGain:Low Atten: 34 dB
Ref Offset6.d dB Mkr1 1
Ref 30.00 dBm

Center 1.910000 GHz
#Res BW 30 kHz #VBW 30 kHz

Juse STATUS

Span 10.00 MHz
Sweep 13.40 ms (1001 pts)

UMTS-FDD Band Il - Low Channel

UMTS-FDD Band Il - High Channel

Note: Offset=Cable loss (4.5) + 10log
(46.77/30)=4.5+1.9=6.4dB

Note: Offset=Cable loss (4.5) + 10log
(46.76/30)=4.5+1.9=6.4dB
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HSUPA:

Agilent Specirum Analyzer - Swept SA
T 0 AL OFF
Avg Type: Log-Pwr
AvalHeld:> 1001100

Marker 1 323.980“00“0 MHz

PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 36 dB

Ref Offset 5.9 dB
Ref 30.00 dBm

Center 824.000 MHz
#Res BW 30 kHz #VBW 30 kHz

Span 10.00 MHz
Sweep 13.40 ms (1001 pts)

Juse STATUS

Agilent Spectrum Analyzer - Swepl SA

“Bvg Type: LogTar
AvglHold:> 100100

Marker 1 849.120000000 MHz

PNO: Wido o Trig: Free Run
F GainiLow Atten: 36 dB

Ref Offset 5.9 dB
Ref 30.00 dBm

st g s Sty

"

h
oy
iy,
"

Center 849.000 MHz ‘Span 10.00 MHz

#VBW 30 kHz Sweep 13.40 ms (1001 pts)

UMTS-FDD Band V - Low Channel

UMTS-FDD Band V - High Channel

Note: Offset=Cable loss (4.0) + 10log
(46.62/30)=4.0+1.9=5.9dB

Agilent Specirum Analyzer - Swept SA
T 0 AL OFF
Avg Type: Log-Pwr
AvalHeld:> 1001100

Marker 1 1.848786000000 GHz
PHO:Wide G0 Trig: Free Run
IFGainLow Atten: 34 dB
Ref Offset 6.4 dB

Mkr1 1.84879 G
Ref 30.00 dBm 2

1.439

‘Span 10.00 MHz
Sweep 13.40 ms (1001 pts)

Center 1.850000 GHz

#VBW 30 kHz

Note: Offset=Cable loss (4.0) + 10log
(46.81/30)=4.0+1.9=5.9 dB

Mgilent Spectrum Analyzer - Swept SA

) A : Log-Pw)
Marker 1 1.910050000000 GHz B o TrgFreeRun A:JH:&L‘;&WV
IFGain:Low Atten: 34 dB
Ref Offset6.4 dB Mkr1 1.910
Ref 30.00 dBm

Center 1.910000 GHz
#Res BW 30 kHz #VBW 30 kHz

Juse STATUS

Span 10.00 MHz
Sweep 13.40 ms (1001 pts)

UMTS-FDD Band Il - Low Channel

UMTS-FDD Band Il - High Channel

Note: Offset=Cable loss (4.5) + 10log
(46.88/30)=4.5+1.9=6.4dB

Note: Offset=Cable loss (4.5) + 10log
(46.87/30)=4.5+1.9=6.4dB
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6.8 Frequency Stability
Temperature 23°C
Relative Humidity 66%
Atmospheric Pressure 1013mbar
Test date : Sep 17,2019
Tested By : Aaron Liang

Requirement(s):

Spec ltem [ Requirement Applicable
According to §22.355, the carrier frequency of each transmitter in
the Public Mobile Services must be maintained within the
tolerances given in Table below:

Frequency Tolerance for Transmitters in the Public Mobile
Services
Frequency Base, Mobile = 3 Mobile = 3
Range fixed watts watts
§2.1055, (MHz) (ppm) (Ppm ) (ppm)
§22.355 & a) 2510 50 20.0 20.0 50.0 v
50 to 450 5.0 5.0 50.0
§24.235
45 to 512 25 5.0 5.0
821 to 896 1.5 25 25
928 to 929 5.0 N/A N/A
929 to 960. 1.5 N/A N/A
2110 to 2220 10.0 N/A N/A
According to §24.235, the frequency stability shall be sufficient to
ensure that the fundamental emissions stay within the authorized
frequency block.
|I======== 1
1 1
1 1
o —0 :
Test setup I |
1 1

Base Station

Thermal Chamber
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A communication link was established between EUT and base station. The

frequency error was monitored and measured by base station under variation

Procedure | of ambient temperature and variation of primary supply voltage.

Limit: The frequency stability of the transmitter shall be maintained within
10.00025% (+2.5ppm) of the center frequency.

Remark
Result Y Pass " Fail
Test Data 14 Yes N N/A

TestPlot - Yes (Seebelow) 'Y N/A
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GSM Voice:
Cellular Band (Part 22H) result
Middle Channel, fo = 836.6 MHz
Temperature Power Supplied Frequency Frequency Limit
C) (Voo) Error Error (opm)
(Hz) (ppm)
-10 18 0.0215 2.5
0 16 0.0191 2.5
10 16 0.0191 2.5
20 13 0.0155 25
30 > 17 0.0203 2.5
40 14 0.0167 2.5
50 22 0.0263 2.5
55 18 0.0215 2.5
4.2 19 0.0227 2.5
2 3.5 19 0.0227 25
PCS Band (Part 24E) result
Middle Channel, fo = 1880 MHz
Temperature Power Supplied Frequency Frequency Limit
C) (Voo) Error Error (opm)
(Hz) (ppm)
-10 14 0.0074 2.5
0 14 0.0074 2.5
10 11 0.0059 2.5
20 15 0.0080 2.5
30 3.7 17 0.0090 2.5
40 18 0.0096 2.5
50 17 0.0090 2.5
55 17 0.0090 2.5
4.2 19 0.0101 2.5
25
3.5 22 0.0117 2.5
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RMC:
UMTS-FDD Band V (Part 22H)
Middle Channel, fo = 835 MHz
Temperature Power Supplied Frequency Frequency Limit
C) (Voo) Error Error (opm)
(Hz) (ppm)
-10 16 0.0192 2.5
0 16 0.0192 2.5
10 14 0.0168 2.5
20 13 0.0156 25
30 > 12 0.0144 25
40 8 0.0096 25
50 17 0.0204 2.5
55 14 0.0168 2.5
05 4.2 15 0.0180 2.5
3.5 15 0.0180 25
UMTS-FDD Band Il (Part 24E)
Middle Channel, fo = 1880 MHz
Temperature Power Supplied Frequency Frequency Limit
C) (Voo) Error Error (opm)
(Hz) (ppm)
-10 20 0.0106 25
0 15 0.0080 25
10 15 0.0080 25
20 16 0.0085 25
30 37 14 0.0074 2.5
40 16 0.0085 25
50 19 0.0101 25
55 17 0.0090 2.5
4.2 18 0.0096 2.5
2 3.5 17 0.0090 2.5
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Annex A. TEST INSTRUMENT
RE& RSE
Frequency Range Below 1GHz
_ Model )
Equipment Manufacturer . Serial No. Last Cal. Next Cal.
0.
EMI Test 1300.5001K06-
. Rohde&Schwarz ESL6 Apr. 04,19 | Apr.03, 20
Receiver 100262-eQ
Bilog Antenna Sunol Sciences JB6 A110712 Apr. 08,19 | Apr. 07, 20
Active Antenna CMO-POWER AL-130 121031 Mar. 27,19 | Mar. 26, 20
Signal Amplifier HP 8447E 443008 Mar. 28,19 | Mar. 27, 20
3m Semi-
anechoic SAEMC IMm*6m*6m N/A Oct. 18,18 Oct. 17,21
Chamber
Test Software EZ-EMC ICP-03A1 N/A N/A N/A
RE& RSE
Frequency Range Above 1GHz
Equipment Manufacturer | Model No. Serial No. Last Cal. Next Cal.
Spectrum Agilent E4446A MY46180622 8-May-19 7-May-20
MXA signal Agilent N9O20A | MY49100060 | Mar. 28,19 | Mar. 27, 20
analvzar
Horn Antenna COM-POWER HAH-118 71259 Mar. 22,19 | Mar. 21, 20
Horn Antenna COM-POWER HAH-118 71283 Mar. 20, 19 | Mar. 19, 20
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SHF-EHF Horn Schwarzbeck BBHA9170 | BBHA9170147 | Jun. 30,19 | Jun. 29, 20
SHF-EHF Horn Schwarzbeck BBHA9170 | BBHA9170242 | Jun. 30,19 | Jun. 29, 20
EM Electornic
AMPLIFIER EM01G26G 60613 Mar. 28, 19 | Mar. 27, 20
Corporation
Emc
AMPLIFIER Instruments Emc012645 980077 Jan. 04, 19 | Jan. 03,20
Corporation
3m Semi-
. SAEMC IM*6m*6m N/A Oct. 18,18 Oct. 17,21
anechoic
Test Software EZ-EMC ICP-03A1 N/A N/A N/A
Antenna Port Conducted RF measurement
: Model _
Equipment Manufacturer N Serial No. Last Cal. | Next Cal.
0.
Wireless Nov. 28,
L R&S CMW270 | 1201.0002K75 | Nov. 29, 18
Connectivity 19
MXA VEXTOR
Agilent n5182a MY50140530 Mar. 28,19 | Mar. 27,20
SIGNAL
MXA signal
Agilent n9020a MY49100060 Mar. 28,19 | Mar. 27,20
analyzer
RF Control Unit Tonscend JS0806-2 188060112 Mar. 28,19 | Mar. 27,20
Signal Nov. 28,
Agilent E4421B US40051152 Nov. 29, 18
Generation 19
DC Power
Agilent E3640A MY40004013 Mar. 28,19 | Mar. 27,20
Supply
Programmable HYC-TH-
Hongjin DG-180746 Mar. 28,19 | Mar. 27,20
Temperature & 225DH
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Test System Tonscend JS 1120- N/A N/A N/A
el
Power Splitter Weinschel 1580-1 TLA77 Mar. 20,19 | Mar. 19,20
Universal Radio
ROHDE&SCHWARZ | CMU200 112012 Mar. 28,19 | Mar. 27,20
Communication
Universal Radio
ROHDE&SCHWARZ | CMU200 121393 Mar. 28,19 | Mar. 27,20
Communication
Wireless
o 1201.0002K500- Aug. 05,
Communication | ROHDE&SCHWARZ | CMW500 Aug. 06, 19
155842-Gd 20
Test Set
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Annex B. TEST SETUP AND SUPPORTING EQUIPMENT

Annex B.i. TEST SET UP BLOCK

Block Configuration Diagram for Radiated Emissions

Support
Equipment

Antenna

Adapter EUT |

Test Table

T‘ A

v

+
150 cm above

ground plane

d=3meter

Receiving Antenna
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Annex C.

SUPPORTING EQUIPMENT DESCRIPTION

The following is a description of supporting equipment and details of cables used with the EUT.

Supporting Equipment:

Equipment )
Manufacturer o Model Serial No
Description
N/A N/A N/A N/A
Supporting Cable:
Ferrite
Cable type Shield Type Length Serial No
Core
N/A N/A N/A N/A N/A
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Annex C. User Manual / Block Diagram / Schematics / Partlist/
DECLARATION OF SIMILARITY

Please see the attachment




