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6. Spurious emissions
6.1 Band66
6.1.1 Test Result
Band: 66 / NTNV
Signal SE (dBm)
Channel | TX Type | ANT Verdict
Type Level (dBm) | Frequency (MHz) Result Limit
21125 LCH SISO 1 Refer To Test Graph Pass
AWGN -3 2145 MCH SISO 1 Refer To Test Graph Pass
21775 HCH SISO 1 Refer To Test Graph Pass
2110.2 LCH SISO 1 Refer To Test Graph Pass
GMSK -3 2145 MCH SISO 1 Refer To Test Graph Pass
2179.8 HCH SISO 1 Refer To Test Graph Pass
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Band66 2112.5MHz AWGN SISO Antl NTNV
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Spectrum Analyzer 1
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Band66 2145MHz AWGN SISO Antl NTNV
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Band66 2177.5MHz AWGN SISO Antl NTNV
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Band66 2177.5MHz AWGN SISO Antl NTNV
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Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF
Coupling: DC
Align: Off

1 Spectrum
Scale/Div 10 dB

el

Spectrum Analyzer 1

Swept SA

KEYSIGHT [input RF
Coupling: DC
Align: Off

1 Spectrum
Scale/Div 10 dB

Band66 2110.2MHz_GMSK_SISO Antl NTNV

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

?

7:41:24 PM

#Atten: 26 dB PNO: Best Wide
uW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 2.00 dBm

#Video BW 30 kHz*

Sep 05, 2023 | ,

Avg Type: Power (RMS'
Avg|Hold: 100/100
Trig: Free Run

Span
Mkr1 1.036 50 MHZz|| 9 85000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
150.000 kHz

Stop Freq
10.000000 MHz

|( AUTOTUNE |

CF Step
985.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Stop 10.000 MHz|

Sweep ~42.2 ms (1001 pts)

i u) A
I W

£ Signal Track

(Span Zoom}

Band66 2110.2MHz_GMSK_SISO Antl NTNV

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

9 Sep 05, 2023
7:44:17 PM

#Atten: 26 dB PNO: Best Wide
UW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 2.00 dBm

#Video BW 30 kHz*

Avg Type: Power (RMS
Avg|Hold: 100/100
Trig: Free Run

Span
Mkr1 21.92 MHz|} 50.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
10.000000 MHz
Stop Freq
30.000000 MHz

AUTO TUNE ]
CF Step

2.000000 MHz

Auto
Man

Freq Offset
0Hz
X Axis Scale
Stop 30.00 MHz
Sweep 80.1 ms (1001 pts)

el

* | lgi
% Signal Track
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Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF

Coupling: DC

Align: Off
1 Spectrum
Scale/Div 10 dB

Start 0.0300 GHz
#Res BW 100 kHz

Band66 2110.2MHz_GMSK_SISO Antl NTNV

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten: 26 dB PNO: Fast
uW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 2.00 dBm

#Video BW 300 kHz*

5 o) [?]
Band66 2110.2MHz_GMSK_SISO Antl NTNV

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input R

upling: DC

Align: Off

1 Spectrum
Scale/Div 10 dB

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten: 26 dB PNO: Fast
UW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 22.00 dBm

#Video BW 3.0 MHz*

9 Sep 05, 2023
7:34:39 PM

Avg Type: Power (RMS'
Avg|Hold: 100/100
Trig: Free Run

Span
Mkr1 890.39 MHz|} 979 000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
1.000000000 GHz

|( AUTO TUNE

CF Step
97.000000 MHz
Auto
Man
Freq Offset
0Hz

X Axis Scale
Stop 1.0000 GHz| Log

Sweep 46.1 ms (1001 pts) Lin
_a E*’} >< Signal Track

(Span Zoom}

Avg Type: Power (RMS
Avg|Hold: 100/100
Trig: Free Run

Span
Mkr1 21.430 2 GHz|| 21.0000000 GHz

Swept Span
Zero Span

Full Span

Start Freq
1.000000000 GHz

2.100000000 GHz
Auto
Man

Freq Offset

0Hz

X Axis Scale
Stop 22.00 GHz| Log

Sweep ~38.4 ms (30000 pts) Lin

el

* | lgi
% Signal Track
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Band66 2145MHz_GMSK_SISO Antl NTNV

Spectrum Analyzer 1

Swept SA

KEYS|GHT Input: RF Input Z: 50 O #Atten: 26 dB PNO: Best Close  Avg Type: Power (RMS| p o Frequ
Coupling: DC Corr CCorr RCal uW Path: Standard Gate: Off Avg|Hold: 100/100 q
Align: Off Freq Ref: Int (S) IF Gain: Low Trig: Free Run 79.500 kHz

NFE: Off Sig Track: Off

Span
1| Szt Ref Lvl Offset 22.00 dB k1 64.977 KHZz|| 141000000 kiz
Scale/Div 10 dB Ref Level 2.00 dBm -64.497 dBm Swept Span
Zero Span

Full Span

Start Freq
000 kHz

Stop Freq

150.000 kHz

| AUTOTUNE ]
CF Step

14.100 kHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

#Video BW 3.0 kHz* Stop 150.00 kHz Log
Sweep 47.5 ms (1001 pts) Lin

N [l [?) s 10 R 5 D Rk
Band66 2145MHz_GMSK_SISO Antl NTNV

Spectrum Analyzer 1
Swept SA
KEYSIGHT [Input RF Input Z: 50 Q #Atten: 26 dB PNO: Best Wide  |Avg Type: Power (RMS;
Coupling: DC Corr CCorr RCal UW Path: Standard Gate: Off Avg[Hold: 100/100
Align: Off Freq Ref: Int (S) IF Gain: Low Trig: Free Run
NFE: Off Sig Track: Off

Span
1 S 2E Ref Lvi Offset 22.00 dB Mkr1 1.036 50 MHZJ 85000000 iz
Scale/Div 10 dB Ref Level 2.00 dBm Swept Span
Zero Span

985.000 kHz
Auto
Man

Freq Offset
0Hz

X Axis Scale
#Video BW 30 kHz* Stop 10.000 MHz| Log

Sweep ~42.2 ms (1001 pts) Lin

Sep 05, 2023 0w - A -
? 7-42:07 PM ‘I: L*j 2 Signal Track
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Band66 2145MHz_GMSK_SISO Antl NTNV

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF Input Z: 50 Q #Alten: 26 dB PNO: Best Wide  |Avg Type: Power (RMS
Coupling: DC Corr CCorr RCal uW Path: Standard Gate: Off Avg|Hold: 100/100
Align: Off Freq Ref: Int (S) IF Gain: Low Trig: Free Run

NFE: Off Sig Track: Off

Span
1| Szt Ref Lvl Offset 22.00 dB Mkr1 22.98 MHZ|{ 200000000 MHz
Scale/Div 10 dB Ref Level 2.00 dBm

Swept Span
Zero Span

Full Span

Start Freq
10.000000 MHz

Stop Freq
30.000000 MHz

| AUTOTUNE
CF Step
2.000000 MHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

#Video BW 30 kHz* Stop 30.00 MHz| Log
Sweep 80.1 ms (1001 pts) Lin

N |l [?) S 10 R 5 D Rk
Band66 2145MHz_GMSK_SISO Antl NTNV

Spectrum Analyzer 1
Swept SA
KEYSIGHT [Input RF Input Z: 50 Q #Atten: 26 dB PNO: Fast Avg Type: Power (RMS
Coupling: DC Corr CCorr RCal UW Path: Standard Gate: Off Avg[Hold: 100/100
Align: Off Freq Ref: Int (S) IF Gain: Low Trig: Free Run
NFE: Off Sig Track: Off

Span
1 S 2E Ref Lvi Offset 22.00 dB Mkr1 892.33 MHz{} 970.000000 Mz
Scale/Div 10 dB Ref Level 2.00 dBm Swept Span
Zero Span

97.000000 MHz
Auto
Man
Freq Offset
0Hz

X Axis Scale
#Video BW 300 kHz* Stop 1.0000 GHz| Log

Sweep 46.1 ms (1001 pts) Lin

Sep 05, 2023 e il -
D R ? T el Y > |Signal Track
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Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF
Coupling: DC
Align: Off

1 Spectrum
Scale/Div 10 dB

Dol ?

Spectrum Analyzer 1

Swept SA

KEYSIGHT [input RF
Coupling: DC
Align: Off

1 Spectrum

Scale/Div 10 dB

Dol ?

Band66 2145MHz_GMSK_SISO Antl NTNV

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten: 26 dB PNO: Fast
uW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 22.00 dBm

#Video BW 3.0 MHz*

Sep 05, 2023 |
7:36:49 PM

Avg Type: Power (RMS'
Avg|Hold: 100/100
Trig: Free Run

Span

Mkr1 21.449 1 GHz|| 210000000 GHz

Swept Span
Zero Span

Full Span

Start Freq

000000000 GHz

2.100000000 GHz

Auto

Man
Freq Offset
0Hz

X Axis Scale
Log
Lin

Stop 22.00 GHz|
Sweep ~38.4 ms (30000 pts)

i u) A
I W

£ Signal Track

(Span Zoom}

Band66 2179.8MHz GMSK_ SISO Antl NTNV

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten: 26 dB
UW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 2.00 dBm

#Video BW 3.0 kHz*

Sep 05, 2023
7:40:39 PM

PNO: Best Close

Avg Type: Power (RMS
Avg|Hold: 100/100
Trig: Free Run

Swept Span
Zero Span

14.100 kHz
Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin

Stop 150.00 kHz
Sweep 47.5 ms (1001 pts)

el

* | lgi
% Signal Track
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Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF
Coupling: DC
Align: Off

1 Spectrum
Scale/Div 10 dB

Dol ?

Spectrum Analyzer 1

Swept SA

KEYSIGHT [input RF
Coupling: DC
Align: Off

1 Spectrum
Scale/Div 10 dB

Band66 2179.8MHz GMSK_SISO AntL NTNV

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten: 26 dB PNO: Best Wide
uW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 2.00 dBm

#Video BW 30 kHz*

Sep 05, 2023 | ,

7:42:55 PM

Avg Type: Power (RMS'
Avg|Hold: 100/100
Trig: Free Run

Span
Mkr1 1.036 50 MHZz|| 9 85000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
150.000 kHz

Stop Freq
10.000000 MHz

|( AUTOTUNE |

CF Step
985.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Stop 10.000 MHz|

Sweep ~42.2 ms (1001 pts)

i u) A
I W

£ Signal Track

(Span Zoom}

Band66 2179.8MHz GMSK_ SISO Antl NTNV

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

Sep 05, 2023
7-:46:24 PM

#Atten: 26 dB PNO: Best Wide
UW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.00 dB
Ref Level 2.00 dBm

#Video BW 30 kHz*

Avg Type: Power (RMS
Avg|Hold: 100/100
Trig: Free Run

Span
Mkr1 10.68 MHZz|| 20.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
10.000000 MHz
Stop Freq
30.000000 MHz

AUTO TUNE ]
CF Step

2.000000 MHz

Auto
Man

Freq Offset
0Hz
X Axis Scale
Stop 30.00 MHz
Sweep 80.1 ms (1001 pts)

el

* | lgi
% Signal Track
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Band66 2179.8MHz GMSK_SISO AntL NTNV

Spectrum Analyzer 1

Swept SA

KEYSIGHT [nput RF Input Z: 50 Q #Alten: 26 dB PNO: Fast Avg Type: Power (RMS
Coupling: DC Corr CCorr RCal uW Path: Standard Gate: Off Avg|Hold: 100/100
Align: Off Freq Ref: Int (S) IF Gain: Low Trig: Free Run

NFE: Off Sig Track: Off

Span

1| Szt Ref Lvl Offset 22.00 dB Wikr1 879.72 MHz|| 470000000 MHz
Scale/Div 10 dB Ref Level 2.00 dBm - Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
1.000000000 GHz

| AUTOTUNE
CF Step
57.000000 MHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Start 0.0300 GHz #Video BW 300 kHz* Stop 1.0000 GHz| Log
#Res BW 100 kHz Sweep 46.1 ms (1001 pts) Lin

N |l [?) s 10 R 5 D Rk
Band66 2179.8MHz GMSK_SISO Antl NTNV

Spectrum Analyzer 1
Swept SA
KEYSIGHT [Input RF Input Z: 50 Q #Atten: 26 dB PNO: Fast Avg Type: Power (RMS
Coupling: DC Corr CCorr RCal UW Path: Standard Gate: Off Avg[Hold: 100/100
Align: Off Freq Ref: Int (S) IF Gain: Low Trig: Free Run
NFE: Off Sig Track: Off

Span
1 S 2E Ref Lvi Offset 22.00 dB Mkr1 21.442 1 GHZ|} 210000000 Gtz
Scale/Div 10 dB Ref Level 22.00 dBm -35.941 dBm Swept Span
Zero Span

Full Span

Start Freq
1.000000000 GHz

2.100000000 GHz
Auto
Man

Freq Offset

0Hz

X Axis Scale
#Video BW 3.0 MHz* Stop 22.00 GHz| Log

Sweep ~38.4 ms (30000 pts) Lin

Sep 05, 2023 0wl - A -
? 7.37-51 PM ‘I: L*j 2 Signal Track
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7. Frequency stability measurements
7.1 Band66_Antl
7.1.1 Test Result
Band: 66
Signal Temp Voltage Freq. Error Tolerance Verdict
Type Level (dBm) Frequency (MHz) (°C) (VDC) (Hz) (ppm)
40.8 -163 -0.077 Pass
20 48 -169 -0.080 Pass
55.2 -167 -0.079 Pass
-30 48 -162 -0.077 Pass
-20 48 -165 -0.078 Pass
2110.2 -10 48 -166 -0.079 Pass
0 48 -168 -0.080 Pass
10 48 -164 -0.078 Pass
30 48 -161 -0.076 Pass
40 48 -165 -0.078 Pass
50 48 -170 -0.081 Pass
40.8 -172 -0.080 Pass
20 48 -175 -0.082 Pass
55.2 -174 -0.081 Pass
-30 48 -176 -0.082 Pass
-20 48 -179 -0.083 Pass
CWwW 0.2 2145 -10 48 -180 -0.084 Pass
0 48 -176 -0.082 Pass
10 48 -185 -0.086 Pass
30 48 -179 -0.083 Pass
40 48 -177 -0.083 Pass
50 48 -174 -0.081 Pass
40.8 -171 -0.078 Pass
20 48 -177 -0.081 Pass
55.2 -174 -0.080 Pass
-30 48 -178 -0.082 Pass
-20 48 -171 -0.078 Pass
2179.8 -10 48 -175 -0.080 Pass
0 48 -179 -0.082 Pass
10 48 -170 -0.078 Pass
30 48 -169 -0.078 Pass
40 48 -176 -0.081 Pass
50 48 -172 -0.079 Pass
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8. Radiated Spurious Emissions
8.1 Band66_Antl
8.1.1 Test Result

AWGN_Low channel

Spurious Emission . o
Frequency L Limit Over limit Result
Polarization and Level
MHz polarization dBm dBm dB
94.100 Horizontal -68.99 -13 -55.99 pass
151.375 Horizontal -61.86 -13 -48.86 pass
731.059 Horizontal -63.32 -13 -50.32 pass
1355.82 Horizontal -49.62 -13 -36.62 pass
7898.17 Horizontal -47.97 -13 -34.97 pass
12624.20 Horizontal -43.96 -13 -30.96 pass
90.350 Vertical -62.68 -13 -49.68 pass
156.815 Vertical -59.54 -13 -46.54 pass
641.959 Vertical -60.58 -13 -47.58 pass
1329.25 Vertical -47.07 -13 -34.07 pass
7942.92 Vertical -51.10 -13 -38.10 pass
12595.97 Vertical -40.62 -13 -27.62 pass
AWGN_Middle channel
Spurious Emission . .
Frequency .. Limit Over limit Result
Polarization and Level
MHz polarization dBm dBm dB
98.614 Horizontal -62.45 -13 -49.45 pass
168.598 Horizontal -64.17 -13 -51.17 pass
688.162 Horizontal -62.73 -13 -49.73 pass
1355.380 Horizontal -51.99 -13 -38.99 pass
7940.190 Horizontal -49.95 -13 -36.95 pass
12595.190 Horizontal -39.68 -13 -26.68 pass
76.295 Vertical -69.81 -13 -56.81 pass
256.059 Vertical -59.74 -13 -46.74 pass
523.046 Vertical -61.33 -13 -48.33 pass
1352.69 Vertical -50.40 -13 -37.40 pass
7910.42 Vertical -48.56 -13 -35.56 pass
12639.12 Vertical -42.55 -13 -29.55 pass
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AWGN_High channel
Frequency Spu.riogs Emission Limit Over limit Result
Polarization and Level
MHz polarization dBm dBm dB
192.118 Horizontal -64.10 -13 -51.10 pass
378.102 Horizontal -63.17 -13 -50.17 pass
592.369 Horizontal -57.02 -13 -44.02 pass
1337.83 Horizontal -51.08 -13 -38.08 pass
7898.44 Horizontal -50.32 -13 -37.32 pass
12623.60 Horizontal -39.72 -13 -26.72 pass
147.195 Vertical -63.94 -13 -50.94 pass
245.699 Vertical -64.44 -13 -51.44 pass
697.616 Vertical -62.05 -13 -49.05 pass
1341.92 Vertical -47.69 -13 -34.69 pass
7935.29 Vertical -55.13 -13 -42.13 pass
12600.75 Vertical -40.54 -13 -27.54 pass
GMSK_Low channel
Frequency Spu.riogs Emission Limit Over limit Result
Polarization and Level
MHz polarization dBm dBm dB
86.324 Horizontal -62.45 -13 -49.45 pass
175.638 Horizontal -60.62 -13 -47.62 pass
763.622 Horizontal -59.06 -13 -46.06 pass
2112.63 Horizontal -54.54 -13 -41.54 pass
8003.38 Horizontal -50.05 -13 -37.05 pass
11609.82 Horizontal -40.81 -13 -27.81 pass
161.535 Vertical -65.13 -13 -52.13 pass
260.089 Vertical -61.22 -13 -48.22 pass
513.206 Vertical -63.05 -13 -50.05 pass
2120.62 Vertical -46.80 -13 -33.80 pass
8018.33 Vertical -52.06 -13 -39.06 pass
11622.10 Vertical -39.79 -13 -26.79 pass
GMSK_Middle channel
Frequency Spurious Emission Limit Over limit Result
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Polarization and Level
MHz polarization dBm dBm dB
79.694 Horizontal -68.47 -13 -55.47 pass
189.528 Horizontal -60.15 -13 -47.15 pass
374.372 Horizontal -60.71 -13 -47.71 pass
2114.70 Horizontal -50.83 -13 -37.83 pass
7996.86 Horizontal -52.84 -13 -39.84 pass
11613.02 Horizontal -44.17 -13 -31.17 pass
137.475 Vertical -64.57 -13 -51.57 pass
259.359 Vertical -63.64 -13 -50.64 pass
519.576 Vertical -63.70 -13 -50.70 pass
2131.15 Vertical -52.51 -13 -39.51 pass
8044.14 Vertical -48.56 -13 -35.56 pass
11628.70 Vertical -36.77 -13 -23.77 pass
GMSK_High channel
Frequency Pc?lzlrjierZtL:anz;IjSI_lz\r/]el Limit Over limit Result
MHz polarization dBm dBm dB
49.930 Horizontal -68.82 -13 -55.82 pass
244.545 Horizontal -62.29 -13 -49.29 pass
648.279 Horizontal -60.85 -13 -47.85 pass
2084.61 Horizontal -52.32 -13 -39.32 pass
8117.93 Horizontal -47.53 -13 -34.53 pass
11779.19 Horizontal -40.77 -13 -27.77 pass
137.945 Vertical -62.54 -13 -49.54 pass
252.299 Vertical -63.79 -13 -50.79 pass
504.786 Vertical -63.10 -13 -50.10 pass
2106.74 Vertical -53.83 -13 -40.83 pass
8096.26 Vertical -48.62 -13 -35.62 pass
11783.67 Vertical -41.58 -13 -28.58 pass




