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UMTS-FDD Band Il (Part 24E)

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

: . ; — - : : : — —

Avg Type: Log-Pwi Avg Type: Log-Pwi
Marker 1 5.866018364796 GHz ___ [RRRNUN JieaType: Loy Ry Narker 110.320050052023 Gz . Avalreias 100100
IFGain:Low #Atten: 50 dB IFGain:Low #Atten: 50 dB

Mkr1 &
2

Fundamental
’1

Start 30 MHz Stop 10.000 GHz Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 17.06 ms (8000 pts)| #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 25.06 ms (8000 pts)|

Ref Offset45 dB
Ref 30.00 dBm

Ref Offset 4.5 dB
JodBic Ref 30.00 dBm

Mgilent Spectrum Analyzer - Swept SA Agilent Sperirum Analyzer - Swept SA

] : x — - : : : — —
Avg Type: Log-Pwi Avg Type: Log-Pwi
Marker 1 9.435378172272 GHz JEREEREE g Type:Log-bur * Marker 1 16.855856982123 GHz = ST JieaTypectog wy

: Fast : Fast
IFGain:Low #Atten: 50 dB IF GainiLow BAtten: 50 dB

Ref Offset45 dB o ‘ - Ref Offset45 dB
Ref 30.00 dBm Bic Ref 30.00 dBm

Start 30 MHz Stop 10.000 GHz Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 17.06 ms (8000 pts) #Res BW 1.0 MHz #VBW 1.0 MHz Sweep 25.06 ms (8000 pts)

Band Il - Middle Channel-2

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

© r . e —
Avg Type: Log-Pw
Marker 1 16.999624953119 GHz o TrigFreeRun A\:’jﬁ:&fﬂ%ﬂ u

: Fast
IFGain:Low #Atten: 50 dB

© r . e —
Avg Type: Log-Pw
Marker 1 5.866918364796 GHz o TrigFreeRun A\:’jﬁ:}:‘.m%n u

: Fast
IFGain:Low #Atten: 50 dB

Ref Offset45 dB
Ref 30.00 dBm K

Fundamental

Ref Offset45 dB
Ref 30.00 dBm

4

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

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 25.06 ms (8000 pts)

Band Il - High Channel-1 Band Il - High Channel-2
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HSDPA:
UMTS-FDD Band V (Part 22H)

Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.698602325291 GHz Avg Type: Log-Pwr

‘Fast GO Trig: Free Run AvglHold: 521100
IF Gain:Low #Atten: 50 dB

Ref Offsetd dB
Ref 30.00 dBm

Fundamental

Start 30 MHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.532 ms (8000 pts)|

Agilent Spectrum Analyzer - Swepl SA

Marker 1 9.449306163270 GHz Avg Type: Log-Pwr

‘Fast GO Trig: Free Run AvglHold:> 1001100
IF Gain:Low #Atten: 50 dB
Mkr1 @

Y

Ref Offsetd dB
j0dgidy__Ref 30.00 dBm -

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.532 ms (8000 pts)|

Band V - Low Channel-1

Agilent Spectrum Analyzer - Swepl SA

’
Avg Ty : Log-Pw
Marker 1 3.178888611076 GHz B st et

: Fast
IF Gain:Low #Atten: 50 dB

Ref Offset4 dB
Ref 30.00 dBm

Fundamental

Start 30 MHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.532 ms (8000 pts)|

Band V - Low Channel-2

Agilent Spectrum Analyzer - Swepl SA

L
Avg Type: Log-Pwi
Marker 1 9.449306163270 GHz o TrgFresRun A\:jﬂ:lpa‘:n;ngnuo’

: Fast
IF Gain:Low HAtten: 50 dB

Ref Offset4 dB
Ref 30.00 dBm

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.532 ms (8000 pts)|

Band V - Middle Channel-1

Band V - Middle Channel-2

‘Wgien) Spectram Analyeer - Swept Sh
I L - ; T ¥ T 11:52:40 AMNov 25, 2017
Avg Type: Log-Pwr A
Marker 1 3320289906235 Gz [N fra s Loas
IFGain:Low #Atten: 50 dB

Ref Offsetd dB
Ref 30.00 dBm

Fundamental

Start 30 MHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.532 ms (8000 pts)|

Mgilent Spectrum Analyzer - Swept SA

T - F ] T L I
Avg Type: Log-Pwi
Marker 1 9.486185773222 GHz P —— P oo sl

; Fast
IFGainLow #Atten: 50 dB
Mkr1 @

Y

Ref Offsetd dB
Ref 30.00 dBm K

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 8.532 ms (8000 pts)|

Band V - High Channel-1

Band V - High Channel-2
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UMTS-FDD Band Il (Part 24E)

Mgilent Spectrum Analyzer - Swept SA

© r . e —
Avg Type: Log-Pw
Marker 1 3.183406675834 GHz o TrigFreeRun A\:’jﬁ:&fsﬁ%n u

: Fast
IFGain:Low #Atten: 50 dB

Ref Offset45 dB
Ref 30.00 dBm

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

Mgilent Spectrum Analyzer - Swept SA

T - F ] T L I
Avg Type: Log-Pwi
Marker 1 16.825853231654 GHz P —— Pt

: Fast
IFGain:Low #Atten: 50 dB

Ref Offset45 dB
Ref 30.00 dBm

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 25.06 ms (8000 pts)|

Band Il - Low Channel-1

Mgilent Spectrum Analyzer - Swept SA

T - F ] T L I
Avg Type: Log-Pwi
Marker 1 3.183406675834 GHz P —— Pt

: Fast
IFGain:Low #Atten: 50 dB

Ref Offset45 dB
Ref 30.00 dBm

Fundamental

‘1

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

Agilent Sperirum Analyzer - Swept SA

L - F ] T L I
Avg Type: Log-Pwi
Marker 1 16.825853231654 GHz R — P o sl

: Fast
IFGain:Low #Atten: 50 dB

Ref Offset45 dB Mkr1 16.8; 5
Bic Ref 30.00 dBm -17.5

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 25.06 ms (8000 pts)

Band Il - Middle Channel-1

Band Il - Middle Channel-2

Mgilent Spectrum Analyzer - Swept SA

T - F ] T L I
Avg Type: Log-Pwi
Marker 1 3.380310038755 GHz P —— P one o sl

: Fast
IFGain:Low #Atten: 50 dB

Fundamental

Ref Offset45 dB
Ref 30.00 dBm

’1

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

Mgilent Spectrum Analyzer - Swept SA

© r . e —
Avg Type: Log-Pw
Marker 1 16.865858232279 GHz o TrigFreeRun A\:’jﬁ:&fﬂ%ﬂ u

: Fast
IFGain:Low #Atten: 50 dB

Ref Offset 4.5 dB Mkr1 16
JodBic Ref 30.00 dBm -1

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 25.06 ms (8000 pts)

Band Il - High Channel-1

Band Il - High Channel-2
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HSUPA:
UMTS-FDD Band V (Part 22H)

Agilent Spectrum Analyzer - Swept Sk

" Ava Type: LogPwr

Marker 1 3.128561070134 GHz
AvglHeld:> 100100

Trig: Free Run

" iAtten 50 4B

PNO: Fast
IFGainiLow

Ref Offsetd dB.
Ref 30.00 dBm

Fundamental

Start 30 MHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 8.532 ms (8000 pts)

Spectrum Analyzer - Swept SA

Avg Type: Log-Pur
AvglHold:> 100100

Marker 1 5.968871108889 GHz
—  Trig:Free Run
" #Atten: 50 48

Ref Offset 4 dB
Ref 30.00 dBm

Stop 5.000 GHz

‘Start 5.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz

nsa sTATUS

01,2345 P 7
- WM

Mkr1 6
-22.559 dBm

Stop 10.000 GHz

Sweep 8.532 ms (8000 pts)

Band V - Low Channel-1

Agilent Spectrum Analyzer - Swept Sk

Avg Type: Log-Pwr
AvglHeld: 421100

Marker 1 3.228594824353 GHz
PNO:Fast oo TrigiFree Run
IFGainLove Anen: 50 4B
Ref Offset 4 dB
Ref 30.00 dBm

Fundamental

Start 30 MHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 8.532 ms (8000 pts)

Band V - Low Channel-2

Spectrum Analyzer - Swept SA

Avg Type: Log-Pur

Marker 1 9.456807100888 GHz
AvglHold:> 100100

Trig: Free Run
#Atten: 50 4B

Ref Offset4 dB
Ref 30.00 dBm

Stop 5.000 GHz

Start 5.000 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 10.000 GHz

Sweep 8.532 ms (8000 pts)

Band V - Middle Channel-1

Agilent Spectrum Analyzer - Swept Sk

Avg Type: Log-Pwr
AvglHold:> 100/100

Marker 1 2.670642580323 GHz
Trig: Free Run
Anen: 50 4B

Ref Offset4 dB
Bidi Ref 30.00 dBm

Fundamental

Start 30 MHz
#Res BW 1.0 MHz

s STATUS.

#VBW 1.0 MHz

Avg Type: Log-Pur
Trig: Free Run Avg|Hold: 67/100
#Atten: 50 4B
Mkr1 2
Ref Offsetd dB
Ref 30.00 dBm

Stop 5.000 GHz
Sweep 8.532 ms (8000 pts)

Start 5.000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz

nsa sTATUS

Stop 10.000 GHz
Sweep 8.532 ms (8000 pts)

Band V - High Channel-1

Band V - High Channel-2
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UMTS-FDD Band Il (Part 24E)

Mgilent Spectrum Analyzer - Swept SA

L F AT
Avg Type: Log-Pw
Marker 1 3.291843980498 GHz W TrigFreshun A:;H:&e-szﬁ%u 3
IFGainLow #Atten: 50 dB
Ref Offset 45 dB
T

Mkr1 3.
Ref 30.00 dBm 2

Fundamental
’1

Stop 10.000 GHz
Sweep 17.06 ms (8000 pts)|

Start 30 MHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Mgilent Spectrum Analyzer - Swept SA

L F AT

Avg Type: Log-Pw
Marker 1 16.863357919740 GHz W TrigFreshun A\:;'IH:Ip;-ﬂ;ngnuny
IFGainLow #Atten: 50 dB

Ref Offset45 dB

JodBic Ref 30.00 dBm

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz Sweep 25.06 ms (8000 pts)|

Band Il - Low Channel-1

Mgilent Spectrum Analyzer - Swept SA

L - F
Marker 1 6.153591698962 GHz
w oo Trig:FreeRun

Avg Type: Log-Pwr
: Fan
IE GainiLow BAtten: 50 4B

AvglHeld:> 1001100

Ref Offset45 dB
T

Mkr1 6.
Ref 30.00 dBm -2

Fundamental

4

Start 30 MHz Stop 10.000 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz Sweep 17.06 ms (8000 pts)

Agilent Sperirum Analyzer - Swept SA

L F AT
Avg Type: Log-Pw

Marker 1 16.999624953119 GHz W TrigFresRun A:;H:&e-ssﬁ%u 3

IFGainLow #Atten: 50 dB

Ref Offset 45 dB

Ref 30.00 dBm

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz Sweep 25.06 ms (8000 pts)

Band Il - Middle Channel-1

Band Il - Middle Channel-2

Mgilent Spectrum Analyzer - Swept SA

© r . —
Avg Type: Log-Pw
Marker 1 6.153591698962 GHz o TrigFreeRun A\:’jﬁ:&fﬂ%ﬂ u

BAtten: 50 dB

Fundamental
’I

Stop 10.000 GHz
Sweep 17.06 ms (8000 pts)

10 Fast
IFGainLow

Ref Offset 4.5 dB

Ref 30.00 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Mgilent Spectrum Analyzer - Swept SA

© . —
Avg Type: Log-Pw
Marker 1 16.748343542943 GHz o TrgFresRun A\:'jh:lp;-si;gon 3

; Far
IFGain:Low #Atten: 50 dB

Ref Offset 45 dB Mkr1 16.748 3 GHz
Ref 30.00 dBm

10 dBic dBm
Log

Start 10.000 GHz
#Res BW 1.0 MHz

Stop 20.000 GHz
Sweep 25.06 ms (8000 pts)

#VBW 1.0 MHz

Band Il - High Channel-1

Band Il - High Channel-2
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6.6 Spurious Radiated Emissions
Temperature 23°C
Relative Humidity 55%
Atmospheric Pressure 1012mbar

Test date :

December 04, 2017

Tested By :

Aaron Liang

Requirement(s):

Spec ltem [ 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-duma
: . Variable
E."T"l_:'r-l;ﬁ-l't Units = - * ,I-"'-
: [l - Turn Table
Test setup 1':}ml 1
) Ground 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 - Yes N N/A
Test Plot u Yes (See below) 4 N/A
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Cellular Band (Part 22H) result
Low channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) i (dBm) (dB)
Correction (dB) (dB) (dBm)
1648.4 -43.84 \ 7.95 0.67 -36.56 -13 -23.56
1648.4 -44.26 H 7.95 0.67 -36.98 -13 -23.98
847.8 -53.62 \% 6.16 0.46 -47.92 -13 -34.92
919.8 -53.79 H 6.21 043 -48.01 -13 -35.01
Middle channel
Antenna Cable Corrected
Frequency Substituted level Polarity Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
1673.2 -42.74 \ 7.95 0.67 -35.46 -13 -22.46
1673.2 -44.85 H 7.95 0.67 -37.57 -13 -24.57
4521 -52.75 \Y% 6 0.29 -47.04 -13 -34.04
494.9 -52.08 H 5.96 0.32 -46.44 -13 -33.44
High channel
Antenna Cable Corrected
Frequency Substituted level Polarity Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
1697.6 -42.88 \% 7.95 0.68 -35.61 -13 -22.61
1697.6 -44.81 H 7.95 0.68 -37.54 -13 -24.54
723.7 -52.44 \% 6.17 0.45 -46.72 -13 -33.72
534 -563.54 H 5.99 0.28 -47.83 -13 -34.83
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.

5, The radiated spurious test above 18GHz is subcontracted to SIEMIC (Nanjing-China) Laboratories. and found 30dB
below the limit at least.
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PCS Band (Part24E) result
Low channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) i (dBm) (dB)
Correction (dB) (dB) (dBm)
3700.4 -48.93 \Y% 10.25 1 -39.68 -13 -26.68
3700.4 -49.83 H 10.25 1 -40.58 -13 -27.58
840 -52.37 \% 6.23 0.42 -46.56 -13 -33.56
953.7 -53.58 H 6.21 0.45 -47.82 -13 -34.82
Middle channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
3760 -47.78 \% 10.25 1.01 -38.54 -13 -25.54
3760 -49.65 H 10.25 1.01 -40.41 -13 -27.41
329 -53.75 \Y% 3.69 0.2 -50.26 -13 -37.26
607.7 -54.41 H 6.14 0.38 -48.65 -13 -35.65
High channel
Antenna Cable Corrected
Frequency Substituted level Polarity Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) i (dBm) (dB)
Correction (dB) (dB) (dBm)
3819.6 -48.75 \% 10.36 1.02 -39.41 -13 -26.41
3819.6 -49.47 H 10.36 1.02 -40.13 -13 -27.13
571.6 -52.88 \% 6.12 0.41 -47.17 -13 -34.17
562.3 -562.57 H 6.09 0.38 -46.86 -13 -33.86
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.
5, The radiated spurious test above 18GHz is subcontracted to SIEMIC (Nanjing-China) Laboratories. and found 30dB
below the limit at least.
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UMTS-FDD Band V (Part 22H)

Low channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
1652.8 -47.29 \ 7.95 0.67 -40.01 -13 -27.01
1652.8 -46.1 H 7.95 0.67 -38.82 -13 -25.82
144.8 -52.92 \% 3.71 0.21 -49.42 -13 -36.42
232.3 -52.82 H 3.68 0.18 -49.32 -13 -36.32
Middle channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
1670 -45.49 \ 7.95 0.67 -38.21 -13 -25.21
1670 -45.51 H 7.95 0.67 -38.23 -13 -25.23
710.6 -53.35 \% 6.13 0.35 -47.57 -13 -34.57
2534 -52.91 H 3.72 0.17 -49.36 -13 -36.36
High channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
1693.2 -47.35 \% 7.95 0.68 -40.08 -13 -27.08
1693.2 -46.06 H 7.95 0.68 -38.79 -13 -25.79
680.5 -52.46 \% 6.14 0.39 -46.71 -13 -33.71
530.6 -53.32 H 5.99 0.32 -47.65 -13 -34.65
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.

5, The radiated spurious test above 18GHz is subcontracted to SIEMIC (Nanjing-China) Laboratories. and found 30dB

below the limit at least.
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UMTS-FDD Band Il (Part 24E)

Low channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
3704.8 -48.98 \% 10.25 1 -39.73 -13 -26.73
3704.8 -50.29 H 10.25 1 -41.04 -13 -28.04
873.7 -54 \% 6.15 0.44 -48.29 -13 -35.29
555.2 -52.27 H 5.98 0.33 -46.62 -13 -33.62
Middle channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
3760 -49.84 \% 10.25 1.01 -40.6 -13 -27.6
3760 -50.28 H 10.25 1.01 -41.04 -13 -28.04
583.7 -52.75 \% 5.95 0.33 -47.13 -13 -34.13
752.4 -54.26 H 6.21 0.45 -48.5 -13 -35.5
High channel
Antenna Cable Corrected
Frequency Substituted level Polarity . . Limit Margin
Gain Loss Reading
(MHz) (dBm) (H/V) ) (dBm) (dB)
Correction (dB) (dB) (dBm)
3815.2 -48.78 \% 10.36 1.02 -39.44 -13 -26.44
3815.2 -49.69 H 10.36 1.02 -40.35 -13 -27.35
593.7 -54.32 \% 5.97 0.34 -48.69 -13 -35.69
361.8 -53.5 H 6.01 0.33 -47.82 -13 -34.82
Note:

1, The testing has been conformed to 10*1907.6MHz=19,076 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

5, The radiated spurious test above 18GHz is subcontracted to SIEMIC (Nanjing-China) Laboratories. and found 30dB
below the limit at least.
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6.7 Band Edge

Temperature 26°C

Relative Humidity 57%

Atmospheric Pressure 1025mbar

Test date : November 25, 2017
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.
O L—-O
Test setup
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 | ™ pass " Fail

v

Test Data Yes N/A

Test Plot 4 Yes (See below) N/A
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GSM Voice:
Cellular Band (Part 22H) result
Frequency (MHz) Emission (dBm) Limit (dBm)
823.997 -20.055 -13
849.005 -18.888 -13
PCS Band (Part24E) result
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.997 -17.660 -13
1910.003 -17.900 -13
GPRS:
Cellular Band (Part 22H) result
Frequency (MHz) Emission (dBm) Limit (dBm)
823.992 -16.894 -13
849.012 -17.764 -13
PCS Band (Part24E) result
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.997 -16.831 -13
1910.008 -17.592 -13
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EGPRS (MSC5):

Cellular Band (Part 22H) result

Frequency (MHz) Emission (dBm) Limit (dBm)
823.997 -18.897 -13
849.003 -19.219 -13
PCS Band (Part24E) result
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.996 -16.076 -13
1910.003 -17.592 -13
RMC:
UMTS-FDD Band V (Part 22H)
Frequency (MHz) Emission (dBm) Limit (dBm)
823.19 -20.820 -13
849.02 -26.870 -13
UMTS-FDD Band Il (Part 24E)
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.02 -26.147 -13
1910.01 -24.269 -13
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HSDPA:
UMTS-FDD Band V (Part 22H)
Frequency (MHz) Emission (dBm) Limit (dBm)
822.83 -21.543 -13
849.89 -25.910 -13
UMTS-FDD Band Il (Part 24E)
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.06 -25.915 -13
1910.01 -24.643 -13
HSUPA:
UMTS-FDD Band V (Part 22H)
Frequency (MHz) Emission (dBm) Limit (dBm)
822.83 -20.813 -13
849.02 -27.150 -13
UMTS-FDD Band Il (Part 24E)
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.13 -24.131 -13
1910.01 -24.765 -13
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GSM Voice:
Test Plots

Agilent Spectrum Analyzer - Swepl SA

Marker 1 823.995000000 MHz

" Avg Type: Log-Pwr
Trig: Free Run Avg|Held:> 1001100

PHO: Wide
ow 5 pttan: 3 48

IF GainL

Ref Offset4.2 dB
Ref 30.00 dBm

Center 824.0000 MHz

#Res BW 3.0 kHz #VBW 10 kHz

STATUS

Mkr1

‘Span 1.000 MHz

Sweep 105.5 ms (1001 pts)|

Agilent Spectrum Analyzer - Swepl SA

Marker 1 849.022000000 MHz & TrigFreeRun :\:’j;:&‘l;;f‘%‘:“'

Atten: 36 dB

Ref Offset4.2 dB
Ref 30.00 dBm

o b
“‘]'-‘ﬂ\t"""""fﬂ,nl'.-‘r'i“ |

Center 849.0000 MHz

‘Span 1.000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz Sweep 105.5 ms (1001 pts)|

STATUS

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

"~ Avg Type: Log-Pw
Marker 1 1.849997000000 GHz Trig:Fras Run A\::|H:Ipd.:60:1gon v

PHO: Wide ) Atten: 36 d8
n:

IFGain:Low

Ref Offset4.7 dB
Ref 30.00 dBm

Center 1.8500000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

STATUS

Span 1.000 MHz

Sweep 105.5 ms (1001 pts)|

Note: Offset=Cable loss (4.0) + 10log
(3.14/3)=4.0+0.2=4.2dB

Agilent Spectrum Analyzer - Swepl SA

Marker 1 1.910018000000 GHz
PHO: Wida (o)

IFGain:Low

" Avg Type: Log-Pwr
Trig: Free Run AvglHold: T600

Atten: 36 dB

Ref Offset4.7 dB

Mkr1 1.910 018 GHz
Ref 30.00 dBm -17

7 dBm

Center 1.9100000 GHz

Span 1.000 MHz
#Res BW 3.0 kHz

Sweep 105.5 ms (1001 pts)|

#VBW 10 kHz

PCS Band - Low Channel

PCS Band - High Channel

Note: Offset=Cable loss (4.0) + 10log
(3.14/3)=4.5+0.2=4.7dB

Note: Offset=Cable loss (4.0) + 10log
(3.15/3)=4.5+0.2=4.7dB
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GPRS:
Test Plots

Agilent Spectrum Analyzer - Swepl SA

2 "~ Avg Type: Log-Pw
Marker 1823.996000000 MHz PO Wde o TrigiFres Run AvaIHokS 100100

IFGain:Low Atten: 36 dB
Ref Offset4.2 dB Mkr1
Ref 30.00 dBm

Center 824.0000 MHz ‘Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pts)|

uss sTaTUS

Agilent Spectrum Analyzer - Swepl SA

2 "~ Avg Type: Log-Pw
Marker 1849.024000000 MHz PO Wde o TrigiFres Run AvaIHokS 100100

IFGain:Low Atten: 36 dB
Ref Offset4.2 dB Mkr1
Ref 30.00 dBm

Center 849.0000 MHz ‘Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pts)|

Cellular Band - Low Channel

Cellular Band - High Channel

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

Mgilent Spectrum Analyzer - Swept SA

= ? ! : A .T 2 Log-Pwi
Marker 1 1.543095000000 Gz ISR AvalHokds 100100

IFGain:Low Atten: 36 dB

Ref Offset47 dB
Ref 30.00 dBm

I

Center 1.8500000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pts)|

Jusc STATUS

Note: Offset=Cable loss (4.0) + 10log
(3.17/3)=4.0+0.2=4.2dB

Agilent Sperirum Analyzer - Swept SA

= ? ! : A .T 2 Log-Pwi
Marker 1 1910012000000 GHz_ IR AvalHokds 100100

IFGain:Low Atten: 36 dB

Ref Offset47 dB
Ref 30.00 dBm

g

Center 1.9100000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pts)|

PCS Band - Low Channel

PCS Band - High Channel

Note: Offset=Cable loss (4.5) + 10log
(3.14/3)=4.5+0.2=4.7dB

Note: Offset=Cable loss (4.5) + 10log
(3.14/3)=4.5+0.2=4.7dB




’\

Test Report

17071294-FCC-R1

S
SIEMIC

A Bureau Veritas Group Company

Page

63 of 90

EGPRS (MSC5):
Test Plots

Agilent Spectrum Analyzer - Swepl SA

" Avg Type: LogPwr

Marker 1 823.996000000 MHz AvglHeld:> 100100

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

Ref Offset4.2 dB Mkr1
Ref 30.00 dBm

Center 824.0000 MHz
#Res BW 3.0 kHz #VBW 10 kHz

uss sTaTUS

‘Span 1.000 MHz
Sweep 105.5 ms (1001 pts)|

Agilent Spectrum Analyzer - Swepl SA

" Avg Type: LogPwr

Marker 1 849.023000000 MHz AvglHeld:> 100100

3} Trig: Free Run
Fonnton = fiten: 36 4B
Ref Offset4.2 dB Mkr1
Ref 30.00 dBm

A e
ey

e
™
R Ao
W L

Center 849.0000 MHz
#Res BW 3.0 kHz #VBW 10 kHz

uss sTaTUS

‘Span 1.000 MHz
Sweep 105.5 ms (1001 pts)|

Cellular Band - Low Channel

Cellular Band - High Channel

Note: Offset=Cable loss (4.0) + 10log
(3.13/3)=4.0+0.2=4.2dB

Mgilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr

Marker 1 1.849998000000 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 1.8500000 GHz
#Res BW 3.0 kHz #VBW 10 kHz

Jusc STATUS

Note: Offset=Cable loss (4.0) + 10log
(3.18/3)=4.0+0.2=4.2dB

Agilent Sperirum Analyzer - Swept SA

Avg Type: Log-Pwr

Marker 1 1.910012000000 GHz Avg|Held:> 1001100

5 Trig: Free Run
PHO: Wid
¥ Cainlan 7 #iten:36 48
Ref Offset 4.7 dB
Ref 30.00 dBm

A J"“‘F‘“"- "l
A T ‘.n\ﬂ“."“

™y
\

Span 1.000 MHz
Sweep 105.5 ms (1001 pts)|

Center 1.9100000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

PCS Band - Low Channel

PCS Band - High Channel

Note: Offset=Cable loss (4.5) + 10log
(3.14/3)=4.5+0.2=4.7dB

Note: Offset=Cable loss (4.5) + 10log
(3.12/3)=4.5+0.2=4.7dB
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ajlant Spectrum Anslyaer - Swapt K S Agilent R T
marker £ 823.010000000 Wz SRR JraTertorrer kel £49.050 MHz
IFGain:Low L Ref 40 dBm Atten 45 dB -26.87 dBm
Ref Offset6.1 dB Peak
Ref 30.00 dBm Log
10
dB/
Offst
6
dB
DI
-13.0
dBm
M1 52| W
53 FC
AA MM
Center 824.000 MHz ‘Span 10.00 MHz Center 849 MHz Span 10 MHz
#VBW 30 kHz Sweep 13.40 ms (1001 pts)| #Res BW 30 kHz VBW 30 kHz Sweep 14.32 ms (401 pts)

#Res BW 30 kHz

UMTS-FDD Band V - Low Channel

UMTS-FDD Band V - High Channel

Note: Offset=Cable loss (4.0) + 10log
(48.74 /30)=4.0+2.1=6.1dB

Note: Offset=Cable loss (4.0) + 10log
(49.39/30)=4.0+2.0=6.0dB

Agilent Spectrum Analyzer - Swepl SA

" Avg Type: LogPwr
AvglHold:»100H00

Marker 1 1.849970000000 GHz
PNO: Wido o Trig: Free Run
IF GainiLow Atten: 34 d5
Ref Offset6.5 dB
Ref 30.00 dBm

Center 1.850000 GHz
#Res BW 30 kHz

‘Span 10.00 MHz
Sweep 13.40 ms (1001 pts)|

#VBW 30 kHz

Mgilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
AvalHeld:> 1001100

Marker 1 1.910730000000 GHz )
Trig: Free Run

PHO: Wide
) pten:34 4B

IFGain:Low

Ref Offset 6.5 dB
Ref 30.00 dBm

Mkr1 1

Saodt e tiba b

Center 1.910000 GHz
#Res BW 30 kHz

Span 10.00 MHz
Sweep 13.40 ms (1001 pts)|

#VBW 30 kHz

UMTS-FDD Band Il - Low Channel

UMTS-FDD Band Il - High Channel

Note: Offset=Cable loss (4.5) + 10log
(48.79/30)=4.5+2.0=6.5dB

Note: Offset=Cable loss (4.5) + 10log
(48.81/30)=4.5+2.0=6.5dB
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Wajlan! Specirum Analpoer - SwaptEh A Agilent R T
Marker  823.130000000 Wiz SRR JraTertorrer Mie1 £49.025 MHz
IFGain:Low L Ref 40 dBm Atten 45 dB -25.91 dBm
Ref Offset6.1 dB Peak
Ref 30.00 dBm Log
10
dB/
Offst
6
dB
DI
-13.0
dBm
53 FC
AA %mm e
Center 824.000 MHz ‘Span 10.00 MHz Center 849 MHz Span 10 MHz
#VBW 30 kHz Sweep 13.40 ms (1001 pts)| #Res BW 30 kHz VBW 30 kHz Sweep 14.32 ms (401 pts)

#Res BW 30 kHz

UMTS-FDD Band V - Low Channel

UMTS-FDD Band V - High Channel

Note: Offset=Cable loss (4.0) + 10log
(48.68/30)=4.0+2.1=6.1dB

Note: Offset=Cable loss (4.0) + 10log
(50.39/30)=4.0+2.0=6.0dB

Agilent Spectrum Analyzer - Swepl SA

" Avg Type: LogPwr
AvglHold:»100H00

Marker 1 1.850000000000 GHz
PNO: Wido o Trig: Free Run
IF GainiLow Atten: 34 d5
Ref Offset6.5 dB
Ref 30.00 dBm

Center 1.850000 GHz
#Res BW 30 kHz

‘Span 10.00 MHz
Sweep 13.40 ms (1001 pts)|

#VBW 30 kHz

Mgilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
AvalHeld:> 1001100

Marker 1 1‘91[I?5[I00[IU(! GHz
PH

Trig: Free Run
Atten: 34 dB

Ref Offset 6.5 dB

Mkr1 1
Ref 30.00 dBm K

Center 1.910000 GHz
#Res BW 30 kHz

Span 10.00 MHz
Sweep 13.40 ms (1001 pts)|

#VBW 30 kHz

UMTS-FDD Band Il - Low Channel

UMTS-FDD Band Il - High Channel

Note: Offset=Cable loss (4.5) + 10log
(48.89/30)=4.5+2.0=6.5dB

Note: Offset=Cable loss (4.5) + 10log
(48.84/30)=4.5+2.0=6.5dB
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Sgient Sacirin nlst - Swept S : it Agilent R T
Marker 1 823.020000000 MHz o TrgFresRun :\:’j;m‘p‘:n’nﬂ,"?;’ Mkr1 849.050 MHz
SRR Ref 40 dBm Atten 45 dB -27.15 dBm
Ref Offset6.1 dB Peak
Ref 30.00 dBm Log
10
dB/
Offst
6
dB
DI
-13.0
dBm
PN ¥
Y M1 52 Ll{w\,m
= M TR
AR L
Center 824.000 MHz Span 10.00 MHz Center 849 MHz Span 10 MHz
#VBW 30 kHz Sweep 13.40 ms (1001 pts)| #Res BW 30 kHz VBW 30 kHz Sweep 14.32 ms (401 pts)

#Res BW 30 kHz

UMTS-FDD Band V - Low Channel

UMTS-FDD Band V - High Channel

Note: Offset=Cable loss (4.0) + 10log
(48.74/30)=4.0+2.1=6.1dB

Agilent Spectrum Analyzer - Swepl SA

" Avg Type: LogPwr
AvglHold:»100H00

Marker 1 1.849990000000 GHz
PNO: Wido o Trig: Free Run
IF GainiLow Atten: 34 d5

Ref Offset 6.5 dB
Ref 30.00 dBm

Center 1.850000 GHz
#Res BW 30 kHz

#VBW 30 kHz

Mkr1 1.8 Hz

Sweep 13.40 ms (1001 pts)|

Note: Offset=Cable loss (4.0) + 10log
(49.25/30)=4.0+2.0=6.0dB

-24.131 dBm

‘Span 10.00 MHz

Mgilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
AvalHeld:> 1001100

Marker 1 1.910620000000 GHz
PHO: Wide 500

IFGain:Low

Trig: Free Run
Atten: 34 dB

Ref Offset 6.5 dB
Ref 30.00 dBm

Mkr1 1.91

Center 1.910000 GHz
#Res BW 30 kHz

Span 10.00 MHz

#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
(48.79/30)=4.5+2.0=6.5dB

Note: Offset=Cable loss (4.5) + 10log
(48.81/30)=4.5+2.0=6.5dB
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6.8 Frequency Stability
Temperature 24°C
Relative Humidity 54%
Atmospheric Pressure 1020mbar
Test date : November 29, 2017
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[o 512 2.5 5.0 (5.0
821 to 896 1.5 2.5 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======== I
1 1
1 1
o 1© :
Test setup " |
Base Station 1 1
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 ¥ Pass " Fall
Test Data v Yes a N/A
Test Plot - Yes (See below) - N/A




’\

S
SIEMIC

A Bureau Veritas Group Company

Test Report

17071294-FCC-R1

Page

69 of 90

GSM Voice:
Cellular Band (Part 22H) result
Middle Channel, fo = 836.6 MHz

) Frequency Frequency L

Temperature Power Supplied Limit
C) (Voo) Error Error ( )

DC ppm

(Hz) (ppm)

-10 21 0.0251 2.5

0 14 0.0167 2.5

10 15 0.0179 2.5

20 15 0.0179 25

3.7

30 17 0.0203 25

40 15 0.0179 2.5

50 21 0.0251 25

55 19 0.0227 2.5

05 4.2 17 0.0203 2.5

3.5 19 0.0227 2.5

PCS Band (Part 24E) result
Middle Channel, fo = 1880 MHz

. Frequency Frequency o
Temperature Power Supplied Limit
C) (Voo) Error Error ( )

DC ppm

(Hz) (ppm)

-10 19 0.0101 2.5
0 18 0.0096 2.5
10 15 0.0080 2.5
20 13 0.0069 2.5

3.7

30 13 0.0069 25
40 13 0.0069 2.5
50 22 0.0117 25
55 17 0.0090 2.5

4.2 21 0.0112 2.5

25

3.5 20 0.0106 25
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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 20 0.0240 2.5
0 18 0.0216 25
10 17 0.0204 25
20 15 0.0180 25
30 > 14 0.0168 25
40 17 0.0204 25
50 22 0.0263 2.5
55 21 0.0251 25
o5 4.2 18 0.0216 25
3.5 18 0.0216 2.5
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 21 0.0112 25
0 18 0.0096 25
10 17 0.0090 25
20 13 0.0069 25
30 > 15 0.0080 25
40 17 0.0090 25
50 20 0.0106 25
55 21 0.0112 25
o5 4.2 20 0.0106 25
3.5 19 0.0101 25




