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ET2023-02193

PCS 1900-512

EDGE 1900-512

[ Keysigt Spe:tmmﬂnlbyzﬂ Spuriow Emisons
ALTGN AUTC

G5:53:34 P Feb 25, 2023
Frequency

KtyslghlSpulmm Anﬂyﬂv spum;smss.on;

Center Freq 1 880000000 GHz

IFGain:Low

[05:49:59 P Feb 28, 2023
Radio Std: None

| SENSEINT] I
Center Freq: 1.880000000 GHz Frequency
Trig: Free Run Avg|Hold:

#Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq|
1880000000 GHz,

| Stop Freq | RBW

Spur [ Range | Start Freq
1.8490 GHz

i
Center Freg: 1.880000000 GHz
Trig: Free Run Avg|Hold: 1001100

Center Freq1 880000000 GHz
#Atten: 40 dB Ext Gain: -14.00 dB

IFGain:Low

Ref 30.00 dBm

| StopFreq  [RBW
1.8490 GHz

1.8500 GHz

Spur | Range | Start Freq [ Frequency
0 GH: 91

Radio Std: None

Radio Device: BTS

CenterFreq|
1.880000000 GHz|

PCS 1900-810

EDGE 1900-810

[ Keysigt Spe:tmmﬂnlbyzﬂ Spuriow Emisons
ALTGN AUTC

05:5%:06 P Feb 25, 2023
Frequency

KtyslghlSpulmm Anﬂyﬂv spum;smss.on;

Center Freq 1 880000000 GHz

IFGain:Low

INT] GNAUTO | 05:51:18 PMFeb 28,2023

Radio Std: None Frequency

|__SENSE:I I
Center Freq: 1.880000000 GHz
Trig: Free Run Avg|Hold:

#Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm
Center Freq|
1880000000 GHz,

[RBW \Frequency
100.0 kHz |1

000 kHz [1.9 zvmmHz -20.77 dBm
1.000 MHz | 1.911001501 GHz |-28.32 dBm

Spur [Range | StartFreq | Stop Freq
142108

-16.77 dB

GH:
119120 GHz. -15.32 dB

GH:
1.9110 GHz

o
Center Freg: 1.880000000 GHz
Trig: Free Run Avg|Hold: 1001100

Center Freq1 880000000 GHz
#Atten: 40 dB Ext Gain: -14.00 dB

IFGain:Low

Spur [Range | StartFreq | Stop Freq | RBW |Frequency
T [1.9080 GHz
2 [1.9100 GHz
3

B 1.9110 GHz

1 dBm

19110 GHz
59 dBm

1.9120 GHz 1911014507 GHL £

1.000 MHz

Radio Std: None

Radio Device: BTS

CenterFreq|
1.880000000 GHz|
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WCDMA 850-4132

WCDMA 850-4233

KeysughtSpulmm — Spunnu;[m\;smn;

Il ALIGN AUTO __[09:52:16 AM Mar03, 2023
Center Freq 236500000 WHz

Trig: Free Run wglHold: 1
#Atten: 30

Center Freq 836 500000 MHz Radio Std: None

Radio Device: BTS

Ref 30.00 dBm

Spur [Range | StartFreq | Stop Freq
[817.00 MHz _|823.00 MHz
24.00 MHz

|RBW | Frequency
100.0 kHz 822.45

100.0 ktz -10.89 B
30.57 dB

Frequency

Center Freq|
836500000 MHz

[= Keysight s,,«mmnn.ma Spurious Emisions

ALTGN AUT 09:51:38 AM Mar 03, 2023

]
Center Freq: 836.500000 MHz Radio Std: None
Trig: Free Run Avg|Hold: 1001100

#Atten: 30 dB Ext Gain: -14.00 dB.

Center Fre 836 500000 MHz

IFGain:Low

Frequency

Radio Device: BTS

CenterFreq|
836500000 MHz

Spur | Range | Start Freq |SloDFreq |RBW [ Frequency [ Amplitude [ [ Limit
048024 MHz |7.987 dBm
09 MHz |-22.96 dBm

1.57 dBm 1'3 57 dB

WCDMA 1900-9262

WCDMA 1900-9538

KeysughtSpulmm — Spunnu;[m\;smn;

T senseant] [ ALIGNAUTO _[09:55:24 AM Mar03, 2023
Center Freq: 1.880000000 GHz Radio Std: None

Trig: Free Run Avg|Hold: 1
#Atten: 30 Ext Gai

Center Freq 1 880000000 GHz

Radio Device: BTS

Ref 30.00 dBm

Spur [Range | StartFreq | Stop Freq

18490 GHz

[RBW _[Frequency
1.000 MHz | 1.848
100.0 kHz |1.849

GHz |-28 53 dBm
2 GHz |-25.70 dBm
8

Frequency

Center Freq|
1880000000 GHz,

[= Keysight s,,«mmnn.ma Spurious Emisions

ALTGN AUT 09:56:18 AM Mar 03, 2023

]
Center Freg: 1.880000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 1001100

#Atten: 30 dB Ext Gain: -14.00 dB.

Center Fre1 880000000 GHz

IFGain:Low

Frequency

Radio Device: BTS

CenterFreq|
1.880000000 GHz|

Spurrerange]StartFreq |SlopFreq [RBW | Frequency

1 Ml)(» GHz
1.9110 GHz

1.9110 GHz
1.9170 GHz

WCDMA 1700-1312

WCDMA 1700-1513

KeysughtSpulmm e Spunnu;[m\;smn;

T senseanT] [ ALIGNAUTO _[10:01:51 AM Mar03, 2023
Center Freq: 1.732500000 GHz Radio Std: None
Trig: Free Run d: 1
#Atten: 30

Center Freq 1 732500000 GHz

Radio Device: BTS

Ref 30.00 dBm

Spur [ Range | Start Freq

[ Stop Freq
17090 GHz
[1.7100 GHz

[RBW | Frequency [ Amplitude

-21.94 dB

Frequency

Center Freq|
1.732500000 GHz,

[= Keysight s,,«mmnn.ma Spurious Emisions

ALTGN AUT 09:53:20 AM Mar 03, 2023

]
Center Freg: 1.732500000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 1001100

#Atten: 30 dB Ext Gain: -14.00 dB.

Center Fre1 732500000 GHz

IFGain:Low

Frequency

Radio Device: BTS
10 dBldiv Ref 30.00 dBm

CenterFreq|
1.732500000 GHz|

Spur | Range | Start Freq

| Stop Freq

[RBW | Frequency
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2.5. Conducted Spurious Emission
2.5.1. Requirement

The power of any emission outside of the authorized operating frequency ranges must be lower than
the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

2.5.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.5.3. Test Setup

Attenuator 1+

System

: Power
simulators

Splitters

EUT«

Spectrum oy
Analvzer+

Attenuator 2+

2.5.4. Test Procedures

1. The testing follows the of KDB 971168 D01 v03r01 Section 6 and ANSI C63.26-2015 Section 5.7.
2. The EUT was connected to spectrum analyzer and system simulator via a power divider, Path loss

compensation is then performed on the spectrum analyzer and the system simulator respectively.
3. Set the spectrum analyzer start frequency to 9kHz and stop frequency to the tenth harmonic of the
highest fundamental frequency.

. Set RBW = 1MHz, VBW > 3 x RBW
. Set Detector = peak.

4
5

6. Set Trace mode = max hold.

7. Set Sweep time = auto-couple.

8. Identify and measure the highest spurious emission levels in each frequency range.
9. Compare the results with the corresponding limit in the applicable regulation.

10. Repeat step 3~9 at other frequency and modulations.

Note: For 9 kHz to 30MHz: the amplitude of spurious emissions is attenuated by more than 20dB
below the permissible value, so we not provide the test result here.
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2.5.5.

Test Result of Conducted Spurious Emission

GSM 850-128, 30MHz ~9GHz

PCS 1900-512, 30MHz ~20GHz

[ Keysight Spectrum Analyzer - Swept SA.
T I T 500 DC

SENSEANT] [ AUTO

05:21:48 PHFeb 28,2023
Start Freq 30.000000 MHz - Avg Typs T 4
PNO: Fast Cpo Trig: Free Run Avg|Hold:>100/100

YWE
IFGainiLow ©__ #Atten: 30 dB Ext Gain: -14.00 dB o= il

Mkr1 3.823 59 GHz]
-31.293 dBm

Auto Tune
Ref 34.00 dBm

Center Freq|
5.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq|
10.000000000 GHz|

#VBW 3.0 MHz Sweep 1

P og Li
67 ms (40001 pts) ;l

[ Keysight Spectrum Analyzer - Swept SA
| 05 oC

Avg Type: Log-P‘v:/r
Avg|Hold: 34/100
Ext Gain: -14.00 dB
Mkr1 19.151 3 GHZ
-30.470 dBm)|

Start Freq 30.000000 MHz
PN

Y Trig: Free Run

Fast )
w  #Atten: 30 dB

Ref 34.00 dBm

Stop 2

#VBW 3.0 MHz Sweep 3

0 GH:
67 ms (40001 pts) ;

o).

Auto Tune

CenterFreq|
10015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq|
20,000000000 GHz,

CF Step
4.299000000 GHz|
Auto Man|

J—
Freq Offset|

0Hz
I
Scale Type

Log

GSM 850-190, 30MHz ~9GHz

PCS 1900-661, 30MHz ~20GHz

[ Keysight Spectrum Analyzer - Swept SA.
T I T 500 DC

SENSEANT] [ AUTO

05:22:18 PHFeb 28,2023
Start Freq 30.000000 MHz - Avg Typs T
PNO: Fast Cpo Trig: Free Run Avg|Hold:>100/100

3
ME
IFGain:Low #Atten: 30 dB Ext Gain: -14.00 dB Ll

Mkr1 3.816 11 GHZ]
-31.427 dBm

Auto Tune
Ref 34.00 dBm

Center Freq|
5.015000000 GHz|

R
StartFreq
30.000000 MHz
[
Stop Freq|
10.000000000 GHz
| e—

Step
4.299000000 GHz|
Auto Man

I—
FreqOffset

0 Hz|
[
Scale Type

P <]
67 ms (40001 pts) ;l

#VBW 3.0 MHz Sweep 1

[ Keysight Spectrum Analyzer - Swept SA
| 05 oC

7TO__[05:25:35 PMFeb 28,2023
Avg Type: Log-Pwr T 4
AvglHold:>100/100
Ext Gain: -14.00 dB

Mkr1 18.655 5 GHZ
-30.280 dBm)|

Start Freq 30.000000 MHz
PN

st Trig: FreeRun
w  #Atten: 30 dB

Ref 34.00 dBm

Sto|

#VBW 3.0 MHz Sweep 3

p 2 0 GH:
67 ms (40001 pts) ;

o).

Auto Tune

CenterFreq|
10015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq|
20,000000000 GHz,

CF Step
4.299000000 GHz|
Auto Man|

J—
Freq Offset|

GSM 850-251, 30MHz ~9GHz

PCS 1900-810, 30MHz ~20GHz

[ Keysight Spectrum Analyzer - Swept SA.
T I T 500 DC

SenseanT]
Start Freq 30.000000 MHz
PNO: Fast Cp)

IFGain:Low

g-Pwr
Avg|Hold: 991100
Ext Gain: -14.00 dB
Mkr1 8.930 47 GH2]
-31.884 dBm

Trig: Free Run
#Atten: 30 dB
Auto Tune

Ref 34.00 dBm

Center Freq|
5.015000000 GHz|

R
StartFreq
30.000000 MHz
[
Stop Freq|
10.000000000 GHz
| e—
Step

4299000000 GHz
Auto Man|
JR——
FreqOffset

0 Hz|
JE——
Scale Type

Stop 10.000 GHz |53 L

67 ms (40001 pts) ;l

#VBW 3.0 MHz

Sweep 1

[ Keysight Spectrum Analyzer - Swept SA
M | 05 oC

05:26:32 PHFeb 28,2023
Avg Type: L T
AvglHold:>100/100

Ext Gain: -14.00 dB

Mkr1 3.817 8 GHZ
-31.012 dBm|

Start Freq 30.000000 MHz
PNO: F:

G Trig: FreeRun
#Atten: 30 dB

Stop 20.000 GHz

#VBW 3.0 MHz 67 ms (40001 pts)

Sweep 3

Auto Tune

CenterFreq|
10015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq|
20,000000000 GHz,

CF Step
4.299000000 GHz|
Auto Man|

Freq Offset|
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WCDMA 850-4132, 30MHz ~9GHz

WCDMA 1900-9262, 30MHz ~20GHz

[ Keysight Spectrum Analyzer - Swept SA.

SENSEANT]

R 502 D
Start Freq 30.000000 MHz vg Type: Log-Pwr Frequency
AvglHold:>100/100
Ext Gain: -14.00 dB
Mkr1 3.821 34 GHz
-26.508 dBm

PNO: Fast (g Trig: Free Run
IFGainiLow *__ #Atten: 30 dB
Auto Tune

Ref 30.00 dBm

Center Freq|
5.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq|
10.000000000 GHz|

ep
4.299000000 GHz|
Auto Man

FreqOffset
0 Hz|

Scale Type

Stop 10.000 GHz | Lin
Sweep 18.67 ms (40001 pts)|

STATUS

Start 0.030 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

=) 6 )

[ Keysight Spectrum Analyzer - Swept SA

Iy
Avg Type: Log-Pwr
AvglHold: 98/100

Ext Gain: -14.00 dB

3
Start Freq 30.000000 MHz
PN

Fost (o) Trig: Free Run
Cow > #Atten: 30 dB
Auto Tune

Ref 30.00 dBm

CenterFreq|
10015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq|
20.000000000 GHz,

CF Step
4.299000000 GHz|
Auto Man|

Freq Offset|
0Hz

Scale Type

Start 0.030 GHz Stop 20.000 GHz [ Linj
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 34.67 ms (40001 pts)

= sTATUS

WCDMA 850-4183, 30MHz ~9GHz

WCDMA 1900-9400, 30MHz ~20GHz

[ Keysight Spectrum Analyzer - Swept SA.

===l Frequency

vg Type: Log-Pwi
AvglHold:>100/100
Ext Gain: -14.00 dB

Mkr1 5.108 72 GHz

-26.234 dBm

R 5 D
Start Freq 30.000000 MHz i
PNO: Fast Cpo Trig: Free Run

IFGain:Low __#Atten: 30 dB
Auto Tune

Ref 30.00 dBm

Center Freq|
5.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq|
10.000000000 GHz|

ep
4.299000000 GHz|
Auto Man

FreqOffset
0 Hz|

Scale Type

Start 0.030 GHz
Res BW 1.0 MHz

Stop 10.000 GHz | Lin
Sweep 18.67 ms (40001 pts)|

STATUS

#VBW 3.0 MHz

[ Keysight Spectrum Analyzer - Swept SA

iy
Avg Type: Log-Pwr
AvglHold:>100/100
Ext Gain: -14.00 dB

o Trig: Free Run

3
Start Freq 30.000000 MHz

PN Gl

#Atten: 30 dB

Auto Tune

CenterFreq|
10015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq|
20.000000000 GHz,

CF Step
4.299000000 GHz|
Auto Man|

Freq Offset|
0Hz

Scale Type

Start 0.030 GHz Stop 20.000 GHz [ Linj
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 34.67 ms (40001 pts)

= sTATUS

WCDMA 850-4233, 30MHz ~9GHz

WCDMA 1900-9538, 30MHz ~20GHz

[ Keysight Spectrum Analyzer - Swept SA.

R 0 SenseanT]
Start Freq 30.000000 MHz Frequency

PNO: Fast Gy Trig: Free Run
IFGainiLow __ #Atten: 30 dB Ext Gain: -14.00 dB
Mkr1 3.822 09 GHz

-25.852 dBm

Auto Tune
Ref 30.00 dBm

Center Freq|
5.015000000 GHz|

StartFreq
30.000000 MHz

Stop Freq|
10.000000000 GHz|

ep
4.299000000 GHz|
Auto Man

FreqOffset
0 Hz|

Scale Type

Stop 10.000 GHz | Lin|
Sweep 18.67 ms (40001 pts)|

Start 0.030 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

STATUS

[ Keysight Spectrum Analyzer - Swept SA

3 iy

Start Freq 30.000000 MHz \vg Type: Log-Pwr
PNO: F: Avg|Hold: 83/100

Ext Gain: -14.00 dB

G Trig: FreeRun
#Atten: 30 dB
Auto Tune

Ref 30.00 dBm

CenterFreq|
10015000000 GHz

StartFreq|
30.000000 MHz

Stop Freq|
20,000000000 GHz,

CF Step
4.299000000 GHz|
Auto Man|

Freq Offset|
0Hz

Scale Type

Stop 20.000 GHz |5 Lin
Sweep 34.67 ms (40001 pts)|

Start 0.030 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

= sTATUS
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WCDMA 1700-1312, 30MHz ~18GHz

WCDMA 1700-1413, 30MHz ~18GHz

B Keyight Spectrum Analyaer - Swept SA =R
ix [ [_sensean] [ ALIGN AUTO__[09:43:50 AM Mar03,2023

Avg Type: Log-Pwr T 4
AvglHold: 100/100

Ext Gain: -14.00 dB

Mkr1 3.814 9 GHz
-24.810 dBm

F [s08 OC |
Start Freq 30.000000 MHz
P

tFast Ly Trig: FreeRun
IFGain:Low

#Atten: 30 dB

Ref 30.00 dBm

9.015000000 GHz|

30.000000 MHz

Stop Freq|
18.000000000 GHz|

Start 0.030 GHz Stop 18.000 GHz Log
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (40001 pts)|

s STATUS

[ Keysight Spectrum Analyzer - Swept SA

|

|

|

|

a
-

|

Start 0.030 GHz
Res BW 1.0 MHz

3 ]
Start Freq 30.000000 MHz
PN

ALTGN AUTO __[00:43:21 AM Mar03, 2023
Avg Type: Log-Pwr TrACE[
Avg|Hold:>1001100 vee [

Ext Gain: -14.00 dB

Mkr1 5.138 9 GHz
-26.579 dBm

G Trig: FreeRun
#Atten: 30 dB

Ref 30.00 dBm

Stop 18.000 GHz |5
Sweep 32.00 ms (40001 pts)

sTATUS

#VBW 3.0 MHz

; 30.000000 MHz|
|

9.015000000 GHz

Stop Freq|

18.000000000 GHz

WCDMA 1700-1513, 30MHz ~18GHz

[ Keysight Spectrum Anabzer - Swept S =) et
ux RF T_senseant]

F 506 oC |
Start Freq 30.000000 MHz
PNO: Fast () ig: Free Run

\FGainilow * #Atten: 30 dB Ext Gain: -14.00 dB

Mkr1 9.006 9 GHz

Ref 30.00 dBm -26.741 dBm

9.015000000 GHz|

30.000000 MHz

Stop Freq|
18.000000000 GHz|

Stop 18.000 GHz |5
Sweep 32.00 ms (40001 pts)|

Start 0.030 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

s STATUS
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2.6. Radiated Spurious Emission

2.6.1. Requirement

The radiated spurious emission was measured by substitution method according to
ANSI/TIA-603-E-2016.

The power of any emission outside of the authorized operating frequency ranges must be lower than
the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

2.6.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.
2.6.3. Test Setup

For radiated emissions from 9kHz to 30MHz

Turn Table+

==
o
i

= Blcm 3<—!

[
DD &

- Test Antenna Eeceiverd Preamplifier+
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For radiated emissions from 30MHz to 1GHz

. [
-
= %
g | Tum Table~
= %
=
9 g
- Feceiver+ Preamplifier+
For radiated emissions above 1GHz
& = :m i ;
Ifrm==msemesme=e=smns===—== e
_— " ]
; ‘%
Test Antennas i
I <Ilm.4m>=>:
EUT- v
3 o
Tum Table+ | - C"a
<150ca>d || =9 Im,
p ! v
= Receiver: Preamplifier+
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2.6.4. Test Procedures

1. The EUT was placed on a rotatable wooden table with 0.8 meter (for below 1GHz) / 1.5 meters
(for above 1GHz) above ground.

2. The EUT was set 3 meters from the receiving antenna, which was mounted on the antenna tower.

3. The table was rotated 360 degrees to determine the position of the highest spurious emission.

4. The height of the receiving antenna is varied between one meter and four meters to search the

maximum spurious emission for both horizontal and vertical polarizations.

5. Make the measurement with the spectrum analyzer's RBW = 1IMHz, VBW = 3MHz, taking the

record of maximum spurious emission.

6. A horn antenna was substituted in place of the EUT and was driven by a signal generator.

7. Tune the output power of signal generator to the same emission level with EUT maximum spurious

emission.

8. Taking the record of output power at antenna port.

9. Repeat step 7 to step 8 for another polarization.

10. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

11. This device employs GMSK and 8PSK technology with GSM, GPRS and EGPRS capabilities.
All configurations were investigated and the worst case emissions were found in GSM mode.

12. This device employs UMTS technology with WCDMA (AMR/RMC), HSDPA, HSUPA
capabilities. All configurations were investigated and the worst case UMTS emissions were found
in RMC WCDMA mode at 12.2Kbps.

13. All Spurious Emission tests were performed in X, Y, Z axis direction and low, middle, high
channel. And only the worst axis test condition was recorded in this test report.

13. The spectrum is measured from 9 kHz to the 10" harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1GHz. The worst case emissions are reported

however emissions whose levels were not within 20dB of the respective limits were not reported.

2.6.5. Test Result of Radiated Spurious Emission

Note: 1. The emission levels of above 18GHz are lower than the limit 20dB and not show in test
report.
Note: 2. Absolute Level = Reading Level + Factor.

Note: 3. Worst-Case test data provide as below.
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30MHz~10GHz: GSM 850 Middle Channel
Freq. Reading Level Limit Margin Factor )
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 31.9406 -97.77 -74.15 -13.00 61.15 23.62 Horizontal
2 |69.7833 -96.95 -77.44 -13.00 64.44 19.51 Horizontal
3 84.985 -100.60 -81.18 -13.00 68.18 19.42 Horizontal
4 | 2972.98 -57.73 -51.42 -13.00 38.42 6.31 Horizontal
5 [4833.91 -59.63 -45.29 -13.00 32.29 14.34 Horizontal
6 | 7151.07 -59.27 -40.63 -13.00 27.63 18.64 Horizontal
Freq. Reading Level Limit Margin Factor i
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 53.9346 -95.36 -75.80 -13.00 62.80 19.56 Vertical
2 | 70.1067 -97.81 -76.44 -13.00 63.44 21.37 Vertical
3 | 85.9553 -97.69 -74.61 -13.00 61.61 23.08 Vertical
4 | 1868.43 -54.27 -53.75 -13.00 40.75 0.52 Vertical
5 | 2408.70 -54.75 -51.50 -13.00 38.50 3.25 Vertical
6 | 7619.30 -60.13 -39.75 -13.00 26.75 20.38 Vertical
30MHz~20GHz: PCS 1900 Middle Channel
Freq. Reading Level Limit Margin Factor )
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 53.7769 -96.83 -77.56 -13.00 64.56 19.27 Horizontal
2 | 515.242 -103.54 -71.12 -13.00 58.12 32.42 Horizontal
3 | 671.005 -103.43 -68.74 -13.00 55.74 34.69 Horizontal
4 | 4905.95 -59.49 -44.77 -13.00 31.77 14.72 Horizontal
5 | 7509.75 -60.18 -40.09 -13.00 27.09 20.09 Horizontal
6 | 123421 -60.23 -34.99 -13.00 21.99 25.24 Horizontal
Freq. Reading Level Limit Margin Factor i
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 53.7769 -93.68 -74.38 -13.00 61.38 19.30 Vertical
2 | 67.3637 -96.74 -75.83 -13.00 62.83 20.91 Vertical
3 | 85.3177 -97.26 -74.53 -13.00 61.53 22.73 Vertical
4 | 5093.54 -58.44 -43.86 -13.00 30.86 14.58 Vertical
5 | 7674.83 -59.74 -40.23 -13.00 27.23 19.51 Vertical
6 | 12492.2 -61.24 -34.77 -13.00 21.77 26.47 Vertical
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30MHz~18GHz: WCDMA 850 Middle Channel
Freq. Reading Level Limit Margin Factor )
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 30.0 -98.40 -74.33 -13.00 61.33 24.07 Horizontal
2 | 53.3033 -97.46 -77.95 -13.00 64.95 19.51 Horizontal
3 | 69.8098 -98.63 -79.12 -13.00 66.12 19.51 Horizontal
4 | 7704.35 -59.27 -39.97 -13.00 26.97 19.30 Horizontal
5 | 110445 -60.96 -38.18 -13.00 25.18 22.78 Horizontal
6 | 17191.0 -64.40 -36.18 -13.00 23.18 28.22 Horizontal
Freq. Reading Level Limit Margin Factor i
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 31.9419 -99.48 -78.12 -13.00 65.12 21.36 Vertical
2 | 69.8098 -99.10 -77.76 -13.00 64.76 21.34 Vertical
3 |90.2002 -101.35 -77.76 -13.00 64.76 23.59 Vertical
4 | 7434.71 -60.25 -40.56 -13.00 27.56 19.69 Vertical
5 1103291 -60.86 -39.09 -13.00 26.09 21.77 Vertical
6 | 17306.6 -64.91 -36.08 -13.00 23.08 28.83 Vertical
30MHz~18GHz: WCDMA 1900 Middle Channel
Freq. Reading Level Limit Margin Factor )
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 30.0 -99.32 -75.32 -13.00 62.32 24.00 Horizontal
2 | 53.3033 -97.74 -78.48 -13.00 65.48 19.26 Horizontal
3 | 71.7518 -98.96 -79.64 -13.00 66.64 19.32 Horizontal
4 | 5086.08 -58.87 -44.32 -13.00 31.32 14.55 Horizontal
5 |7132.13 -59.01 -40.61 -13.00 27.61 18.40 Horizontal
6 | 11668.6 -61.10 -37.74 -13.00 24.74 23.36 Horizontal
Freq. Reading Level Limit Margin Factor i
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 30 -98.23 -76.69 -13.00 63.69 21.54 Vertical
2 | 53.3033 -96.91 -77.67 -13.00 64.67 19.24 Vertical
3 | 68.8388 -96.94 -75.86 -13.00 62.86 21.08 Vertical
4 | 5090.09 -58.13 -43.56 -13.00 30.56 14.57 Vertical
5 | 7858.85 -60.04 -40.61 -13.00 27.61 19.43 Vertical
6 | 10886.8 -61.30 -38.26 -13.00 25.26 23.04 Vertical

CCIC-SET/ TRF:IRF(2019-05-23)

Page 39 of 46




@

I

Report No.: SET2023-02193

30MHz~20GHz: WCDMA 1700 Middle Channel
Freq. Reading Level Limit Margin Factor )
NO. Polarity
[MHZz] [dBm] [dBm] [dBm] [dB] [dB]
1 30.3234 -98.88 -74.96 -36.00 38.96 23.92 Horizontal
2 | 53.9346 -96.88 -77.61 -36.00 41.61 19.27 | Horizontal
3 | 69.7833 -97.17 -77.81 -36.00 41.81 19.36 | Horizontal
4 | 5094.71 -58.71 -44.12 -30.00 14.12 14.59 | Horizontal
5 |7505.40 -60.81 -40.69 -30.00 10.69 20.12 Horizontal
6 | 10196.9 -60.79 -38.04 -30.00 8.04 22.75 | Horizontal
Freq. Reading Level Limit Margin Factor i
NO. Polarity
[MHZ] [dBm] [dBm] [dBm] [dB] [dB]
1 30.3234 -97.72 -76.23 -36.00 40.23 21.49 Vertical
2 | 56.1987 -97.97 -78.38 -36.00 42.38 19.59 Vertical
3 | 85.9553 -99.10 -76.29 -36.00 40.29 22.81 Vertical
4 | 4995.24 -58.64 -44.44 -30.00 14.44 14.20 Vertical
5 | 7585.36 -59.69 -39.95 -30.00 9.95 19.74 Vertical
6 | 10132.5 -61.12 -38.47 -30.00 8.47 22.65 Vertical
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2.7.  Frequency Stability
2.7.1. Requirement

According to FCC requirement, the frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block. The frequency stability shall be
measured by variation of ambient temperature and variation of primary supply voltage to ensure that
the fundamental emission stays within the authorized frequency block. The frequency stability of the
transmitter shall be maintained within =+ 0.00025% (= 2.5ppm) of the center frequency. According
to FCC section 2.1055, the test conditions are:
(1) The temperature is varied from -30° C to +50°C at intervals of not more than 10°C.
(2) 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.

2.7.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.7.3. Test Setup

Temperature
Common Chamber
Antenna

DC Power
Supply

System
Simulator

2.7.4. Test Procedures

1. The EUT was set up in the thermal chamber and connected with the system simulator.

2. With power OFF, the temperature was decreased to -30°C and the EUT was stabilized before
testing. Power was applied and the maximum change in frequency was recorded within one
minute.

3. With power OFF, the temperature was raised in 10°C step up to 50°C. The EUT was stabilized at
each step for at least half an hour. Power was applied and the maximum frequency change was
recorded within one minute.

4. The nominal, highest and lowest extreme voltages were tested, which are specified by the applicant;
the normal temperature here used is 25°C.

5. The variation in frequency was measured for the worst case.
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2.7.5. Test Result of Frequency Stability

GSM 850 Channel=190, Frequency=836.6 MHz

Power Temperature GSM EDGE

. Deviation Deviation Limit(ppm) Result
(Vo) ()

(ppm) (ppm)

-30 0.0045 0.0041

-20 0.0041 0.0038

-10 0.0035 0.0036

0 0.0039 0.0032

3.80 +10 0.0028 0.0024
+20 0.0031 0.0036 *+2.5 PASS

+30 0.0054 0.0058

+40 0.0036 0.0069

+50 0.0071 0.0047

3.60 +25 0.0049 0.0051

4.35 +25 0.0035 0.0044

PCS 1900 Channel=661, Frequency=1880.0 MHz
Power Temperature GSM EDGE
. Deviation Deviation Limit(ppm) Result
(Vbo) (©)
(ppm) (ppm)
230 0.0045 0.0041
20 0.0059 0.0045
_10 0.0042 0.0032
0 0.0038 0.0044 N
3.80 110 0.0052 0.0041 Within
+20 0.0044 0.0066 authorized | =, o
+30 0.0035 0.0051 band for
PCS 1900
+40 0.0045 0.0049
+50 0.0068 0.0035
3.60 +25 0.0047 0.0039
4.35 +25 0.0032 0.0059
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WCDMA Band V, RMC 12.2Kbps, Channel=4183, Frequency=836.6 MHz
1()3:3 Tem?)(ér';lture Dg;ntl)on Limit(ppm) Result

-30 0.0058

-20 0.0051

-10 0.0042

0 0.0043

3.80 +10 0.0036
+20 0.0032 +2.5 PASS

+30 0.0048

+40 0.0067

+50 0.0041

3.60 +25 0.0054

4.35 +25 0.0049

WCDMA Band 11, RMC 12.2Kbps, Channel=9400, Frequency=1880.0 MHz
I();)/‘;Jj)r Tem(piecr.)a ture DZ;E)O n Limit(ppm) Result
230 0.0055
220 0.0048
210 0.0056
0 0.0049 o

3.80 +10 0.0035 Within
+20 0.0048 authorized PASS
130 0.0047 band for

WCDMA I

+40 0.0052
+50 0.0061

3.60 +20 0.0043

435 +20 0.0068
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WCDMA Band IV, RMC 12.2Kbps, Channel=1413, Frequency=1732.6 MHz
}();)/\];vj)r Temggr? ture D((:;/;ntl)o n Limit(ppm) Result

30 0.0061
20 0.0072
10 0.0058
0 0.0052 o
12.0 +10 0.0044 Within
+20 0.0051 authorized PASS
+30 0.0045 band for
WCDMA IV
+40 0.0047
+50 0.0069
10.2 +20 0.0043
13.8 +20 0.0053
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3. List of measuring equipment
Item Test Equipment Manufacturer Model No. Serial No. Cal Date Due Date
1 EMI Test Receiver ROHDE&SCHWARZ ESW26 A180502935 2022.07.21 2023.07.20
SAC-5MAC
2 5M Anechoic Chamber Albatross A0304210 2019.03.25 2023.03.24
12.8x6.8x6.4m
3 Loop Antenna Schwarz beck HFH2-Z2 A0304220 2022.05.02 2025.05.01
Broadband antenna

4 R&S HL562 A0304224 2020.06.19 2023.06.18

(30MHz~1GHz)

EMI Horn Ant.
5 ETC 1209 A150402241 2021.01.02 2024.01.01
(1-18G)
Horn antenna
6 AR AT4510 A0804450 2020.06.19 2023.06.18
(18GHz~26.5GHz)
7 Amplifier 30M~1GHz MILMEGA 80RF1000-10004 A140101634 2022.12.13 2023.12.12
8 Amplifier 1G~18GHz MILMEGA AS0104R-800/400 | A160302517 2022.12.13 2023.12.12
9 Spectrum Analyzer KEYSIGHT N9030A A160702554 2022.03.25 2023.03.24
10 Test Receiver R&S ESIB7 A0501375 2022.04.18 2023.04.17
11 Broadband Ant. 2786 ETC A150402240 2021.09.16 2024.03.03
SAC-3MAC
12 3M Anechoic Chamber Albatross A0412375 2019.03.26 2023.03.25
9*6*6m
Temperature
13 TABAI PS-232 A8708054 2022.08.18 2023.08.17
chamber

Wideband Radio

14 R&S CMW500 A130101034 2022.06.23 2023.06.22
Communication tester

Wideband Radio

15 R&S CMW500 A150802214 2022.06.17 2023.06.16
Communication tester

16 Test Receiver KEYSIGHT N9038A A141202036 2022.07.21 2023.07.20
17 LISN ROHDE&SCHWARZ ENV216 A140701847 2022.07.21 2023.07.20
18 Cable MATCHING PAD w7 / 2022.07.21 2023.07.20
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4. Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of

ANSI C63.10-2013. All the measurement uncertainty value were shown with a coverage K=2 to

indicate 95% level of confidence . The measurement data show herein meets or exceeds the CISPR

measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified

limit to determine compliance.

Uncertainty of Conducted Emission Measurement (150kHz~30MHz)

Measuring Uncertainty for a level of confidence
of 95%(U=2Uc(y))

2.8dB

Uncertainty of Radiated Emission Measurement (9kHz~30MHz)

Measuring Uncertainty for a level of confidence
of 95%(U=2Uc(y))

3.5dB

Uncertainty of Radiated Emission Measurement (30MHz~1GHz)

Measuring Uncertainty for a level of confidence
of 95%(U=2Uc(y))

3.91dB

Uncertainty of Radiated Emission Measurement (1GHz~18GHz)

Measuring Uncertainty for a level of confidence
of 95%(U=2Uc(y))

4.5dB

Uncertainty of Radiated Emission Measurement (18GHz~40GHz)

Measuring Uncertainty for a level of confidence
of 95%(U=2Uc(y))

4.9dB

Uncertainty of RF Conducted Measurement (9kHz~40GHz)

Measuring Uncertainty for a level of confidence
of 95%(U=2Uc(y))

1.2dB

** END OF REPORT **
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