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2.4.Frequency Stability

2.41. Requirement

According to FCC section 22.355, 24.235 and 27.54 the frequency stability shall be sufficient to
ensure that the fundamental emission stays within the authorized frequency block. According to
FCC section 2.1055, the test conditions are:
(a) The temperature is varied from -15°C to +55°C at intervals of not more than 10°C.

(b) For hand carried battery powered equipment, the primary supply voltage is reduced to the
battery operating end point which shall be specified by the manufacture. The supply voltage shall
be measured at the input to the cable normally provided with the equipment, or at the power supply
terminals if cables are not normally provided.

2.4.2. Test Description

Test Setup:

System
Simulator

Temperature
Common Chamber

Antenna

DC Power
Supply

The EUT, which is powered by the DC Power Supply directly, is located in the Temperature
Chamber. The EUT is commanded by the System Simulator (SS) to operate at the maximum
output power i.e. Power Control Level (PCL) = 5 and Power Class = 4. A call is established
between the EUT and the SS via a Common Antenna.

Tel: +86 592 5612050
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2.4.3. Test Result

A. Test Verdict:

GSM 850MHz, Channel 190, Frequency 836.6MHz
Limit =%x2.5ppm
Power o Fre. Dev. Deviation
Voltage (%) (VDC) Temp (°C) (Hz) (ppm) Result
100 +20(Ref) 43 0.051
100 -15 54 0.065
100 -5 -34 -0.041
100 +5 37 0.044
100 3.8 15 -52 -0.062
100 +25 46 0.055 PASS
100 +35 -31 -0.037
100 +45 45 0.054
100 +55 -30 -0.036
115 4.35 +20 33 0.039
85 3.5 +20 -62 -0.074

GSM 1900MHz, Channel 661, Frequency 1880.0MHz
Limit =Within Authorized Band
Power o Fre. Dev. Deviation

Voltage (%) (VDC) Temp (°C) (Hz) (ppm) Result
100 +20(Ref) 16 0.019
100 -15 42 0.050
100 -5 -32 -0.038
100 +5 -27 -0.032
100 3.8 15 19 0.023
100 +25 22 0.026 PASS
100 +35 -19 -0.023
100 +45 6 0.007
100 +55 -38 -0.045
115 4.35 +20 29 0.035
85 3.5 +20 4 0.005

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd., = 0 0 %0120

Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China Fax: +86 592 5612095
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EDGE 850MHz, Channel 190, Frequency 836.6MHz
Limit =x2.5ppm
Voltage (%) Power Temp (°C) Fre. Dev. Deviation Result
(VvDC) (Hz) (ppm)
100 +20(Ref) 2 0.002
100 -15 74 0.088
100 -5 -40 -0.048
100 +5 -52 -0.062
100 3.8 15 -9 -0.011
100 +25 49 0.059 PASS
100 +35 53 0.063
100 +45 17 0.020
100 +55 39 0.047
115 4.35 +20 14 0.017
85 3.5 +20 23 0.027

EDGE 1900MHz, Channel 661, Frequency 1880.0MHz
Limit =Within Authorized Band
Voltage (%) Power Temp (°C) Fre. Dev. Deviation Result
(vDC) (Hz) (ppm)
100 +20(Ref) 229 -0.035
100 15 19 0.023
100 5 33 0.039
100 +5 .57 -0.068
100 38 15 .55 -0.066
100 +25 .32 -0.038 PASS
100 +35 13 0.016
100 +45 6 0.007
100 +55 .33 20.039
115 435 +20 220 20.024
85 35 +20 58 0.069
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd., = 0 0 %0120

Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China Fax: +86 592 5612095
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WCDMA Band V, Channel 4182, Frequency 836.4MHz
Limit =x2.5ppm
Voltage (%) Power Temp (°C) Fre. Dev. Deviation Result
(VvDC) (Hz) (ppm)
100 +20(Ref) -48 -0.057
100 -15 21 0.025
100 -5 -45 -0.054
100 +5 -19 -0.023
100 3.8 15 27 0.032
100 +25 11 0.013 PASS
100 +35 59 0.071
100 +45 23 0.027
100 +55 55 0.066
115 4.35 +20 -45 -0.054
85 3.5 +20 -60 -0.072

WCDMA Band Il, Channel 9400, Frequency 1880.0MHz
Limit =Within Authorized Band
Voltage (%) Power Temp (°C) Fre. Dev. Deviation Result
(vDC) (Hz) (ppm)
100 +20(Ref) 52 0.062
100 15 73 0.087
100 5 -48 -0.057
100 +5 225 20.030
100 38 15 .59 20.071
100 +25 43 20.051 PASS
100 +35 .35 20.042
100 +45 -49 -0.059
100 +55 1 20.001
115 435 +20 45 0.054
85 35 +20 5 0.006
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd., = 0 0 %0120
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WCDMA Band IV, Channel 1413, Frequency 1732.6MHz
Limit =Within Authorized Band
Voltage (%) Power Temp (°C) Fre. Dev. Deviation Result
(vDC) (Hz) (ppm)
100 +20(Ref) 65 0.078
100 15 1 0.013
100 5 62 0.074
100 +5 60 0.072
100 38 15 .58 -0.069
100 +25 .54 -0.065 PASS
100 +35 65 0.078
100 +45 -34 20.041
100 +55 8 20.010
115 435 +20 -9 20.011
85 35 +20 .36 20.043
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd., = 0 0 %0120
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2.5.Conducted Out of Band Emissions

2.5.1. Requirement

According to FCC section 22.917(a), 24.238(a) and 27.53(h) the power of any emission outside of
the authorized operating frequency ranges must be attenuated below the transmitting power (P) by
a factor of at least 43+10*log(P)dB. This calculated to be -13dBm.

2.5.2. Test Description

Test Setup:
Attenuator 1+
System Pawer
Simulator+ Splitters
EUT+H
Spectrum
Analyzer+
e Attenuator 2«

The EUT is coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with
Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. The EUT is commanded by
the SS to operate at the maximum output power i.e. Power Control Level (PCL) = 5 and Power
Class = 4. A call is established between the EUT and the SS.

2.5.3. Test Result

The measurement frequency range is from 30MHz to the 10" harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the out of band emissions.

Tel: +86 592 5612050
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
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WCDMA Band IV CH1312 1712.4MHz

Keyxrngpzt\mm B

iR SENSENT] T

Center Freq 10 015000000 GHz e Avg Type: Log-Pwr
PNO:Fast —»— Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 13.71 dB
Rel

Stop 20.000 GHz|
#VBW 3.0 MHz

w MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE -
llll——_
2 [ N [1]f[  174533GHz[ -p7602dBm| | | |
3 S O A
e

‘5 I I e Y -
q -
1

’ ==— |

= T

WCDMA Band IV CH1412 1734.8MHz

ngm sz((lum Ana

— T sense] I 15101 A

Avg Type: Log-Pwr c
PNO: Fast —»—  Trig: Free Run AvglHold: 1001100
IF Gain:Low #Atten: 30 dB

Mkr1 1.730 9 GHZ
20.593 dBm)

Stop 20.000 GHz|
#VBW 3.0 MHz

FUNCTION | FUNCTION WIDTH

e e
17 660 0 GHz| ZB 335 dBm |

I T

WCDMA Band IV CH1513 1755MHz

==

szygm Spmmm e ShaA

SENSE:INT]

Center Freq10 015000000 GHz ; Avg Type: Log-Pwr
e PNO Fast - Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 1.751 4 GHZ]
Ref Offset 13.74 dB
Ref 30.00 dBm_ ) 20.604 dBm|

Stop 20.000 GHz

#VBW 3.0 MHz

FUNCTION | FUNCTION WIDTH

—
R
18.189 2 GHz -27.614 dBm
- 1
|

Tel: +86 592 5612050
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
Test Laboratory Unit 101, No.1732 Gangzhong Road, Xiamen Area, Pilot Free Trade Zone (Fujian) , P. R. China Fax: +86 592 5612095

Page 39 of 165




ORLAB
M : REPORT No. : XM19070036W02

-

2.6.Band Edge

2.6.1. Requirement

According to FCC section 22.917(b), 24.238(b) and 27.53(h) in the 1MHz bands immediately
outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the
emission bandwidth (26dB emission bandwidth) of the fundamental emission of the transmitter
may be employed.

2.6.2. Test Description

Test Setup:
Attenuator 1+
System Pawer
Simulator+ Splitters
EUT+H
Spectrum
Analyzer+
e Attenuator 2«

The EUT is coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with
Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. The EUT is commanded by
the SS to operate at the maximum output power i.e. Power Control Level (PCL) = 5 and Power
Class = 4. A call is established between the EUT and the SS.
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2.6.3. Test Result

REPORT No. : XM19070036W02

The lowest and highest channels are tested to verify the band edge emissions.

GSM 850MHz CH128 824.2MHz

GSM 850MHz CH251 848.8MHz

[ Keysight Spectrum Analyzer - Swept SA

SENSE:INT]

R x
Center Freq 824.200000 MHz
NF

Ref Offset 2.68 dB
Ref 30.00 dBm

race 1Pass

Lot

Center 824.200 MHz
#Res BW 5.1 kHz #VBW 15 kHz*

PNO: Wide ~»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Sweep 31.07 ms (1001 pts)

[ Keysight Spectrum Analyzer - Swept SA (=R
g~ 500 AC SENSEANT] I 10:04:07 AMJan 19,2020
Center Freq 848.800000 MHz . Avg Type: RMS
NFi PNO: Wide ~»- Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 40 dB

MKkr1 849.022 MHz
Ref Offset 2.7 dB
Ref 30.00 dBm ] -25.540 dBm

Trace 1 Pgss

A0 ir A "
Center 848.800 MHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 15 kHz* Sweep 31.07 ms (1001 pts)

usc sTATUS

GSM 1900MHz CH512

1850.2MHz

GSM 1900MHz CH810 1909.8MHz

[ Keysight Spectrum Analyzer - Swept SA
i T S 5

SENSE:INT]

[ X
Center Freq 1.850200000 GHz
NFE

Ref Offset 3.68 dB
Ref 30.00 dBm

Trace 1Pass

Center 1.850200 GHz
#Res BW 5.1 kHz #VBW 15 kHz*

Wi Trig: Free Run
PNO: Wide ——
& IFGain:Low #Atten: 40 dB

Mkr1 1.849 994 GHz

Sweep 31.07 ms (1001 pts)

[ Keyright Spectrum Anslyzer - Swept SA E =
g = q 00 SENSEINT] [ 10:06:59 AMJan 15,2
celf

LG T
Center Freq 1.909800000 GHz 7 Avg Type: RMS

NFE PNO: Wide ~»- Trig: FreeRun AvglHold: 1001100 T
EASS | FGain:Low #Atten: 40 dB o

Mkr1 1.910 020 GHz
Ref Offset 3.74 dB
Ref 30.00 dBm 7 -28.212 dBm
Trace 1Pass Y

e 1 M atabin,
Center 1.909800 GHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 15 kHz* Sweep 31.07 ms (1001 pts)

usc sTATUS
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EDGE 850MHz CH128 824.2MHz

EDGE 850MHz CH251 848.8MHz

[ Keysight Spectrum Analyzer - Swept SA
i R RE 5 A SENSE:INT|

Avg Type: RMS

Center Freq 824.200000 MHz 5
NFE PNOTWide -»— Trig: FreeRun Avg|Hold: 1001100

PASS | IFGain:Low #Atten: 40 dB

Mkr1 823.998 MHz

Ref Offset 2.68 dB -38.209 dBm

Ref 30.00 dBm
“ | Trace 1 Pgss

Center 824.200 MHz
#Res BW 5.1 kHz

usc sTATUS

Span 2.000 MHz

#VBW 15 kHz* Sweep 31.07 ms (1001 pts)

[ Keysight Spectrum Analyzer - Swept SA
i R RE 5 A SENSE:INT|

Avg Type: RMS

Center Freq 848.800000 MHz 5
NFE PNOTWide -»— Trig: FreeRun Avg|Hold: 1001100

EASS | IFGain:Low #Atten: 40 dB
Ref Offset 2.7 dB
Ref 30.00 dBm
“ | Trace 1 Pgss

-32.186 dBm

|
|
|
|
|
|

Center 848.800 MHz
#Res BW 5.1 kHz #VBW 15 kHz*

usc sTATUS

Span 2.000 MHz
Sweep 31.07 ms (1001 pts)

EDGE 1900MHz CH512 1850.2MHz

EDGE 1900MHz CH810 1909.8MHz

[ oot Spectrum Ansyze - Swept S
SR S00 A ]

Avg Type: RMS

7 R [500 AC
Center Freq 1.850200000 GHz -
NE PNO: Wide ~»- Trig: FreeRun Avg|Hold: 1001100

PASS IFGain:Low #Atten: 40 dB

Ref Offset 3.68 dB

Mkr1 1.849 972 GHz
Ref 30.00 dBm -3

969 dBm

Center 1.850200 GHz
#Res BW 5.1 kHz #VBW 15 kHz"

usc sTATUS

Span 2.000 MHz
Sweep 31.07 ms (1001 pts)

[ Keysight Spectrum An:
R RE QA INT]

Center Freq 1.

Avg Type: RMS

PNO: Wide ~»- Trig: FreeRun Avg|Hold: 1001100
FGain:Low #Atten: 40 dB

Mkr1 1.910 034 GHz

-38.014 dBm

Center 1.009800 GHz
#Res BW 5.1 kHz

Span 2.000 MHz
#VBW 15 kHz* Sweep 31.07 ms (1001 pts)

usc sTATUS
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