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1 Out-of-band rejection

Out-of-band rejection

Downlink
Spectrum Analyzer 1 ]
Swept SA @ Frequency v
KEYSIGHT |Input: RF Input Z: 50 Q #Atten: 20 dB PNO: Fast Avg Type: Log-Power 3456
T — Coupling AC Preamp: OFf Gate: OFF AgIHOI=100100 || CeNTer FIEqUeNcy | serings
e} Freq Ref: Ext(S) |UW Path: Standard |IF Gain: Low Trig: Free Run 2.593000000 GHz
L Sig Track: Off PNNNN N || — 7 X ————
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The peak of the frequency response f0 is 2678.4MHz.

The frequency point fO with the highest power level fall in the CMRS band ,EUT is compiled the KDB
935210 D05 Signal Booster Measurements v01r04 Out-of-band rejection verification test requirement.
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2 Input versus Output comparison

Occupied Bandwidth

99% OBW (MHz)
Test Path Test Signal Test Channel Signal Level Verdict
Input Output
5MHz Pre-AGC 4.1067 4.1082 PASS
AWGN MCH
3dB above AGC 4.1068 4.1078 PASS
) 100MHz Pre-AGC 98.253 98.244 PASS
Downlink AWGN MCH
3dB above AGC 98.272 98.281 PASS
Pre-AGC 0.24534 0.24628 PASS
GSM MCH
3dB above AGC 0.24569 0.24651 PASS
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99% OBW

Downlink_5MHz AWGN_MCH_Input_Pre-AGC
5G NR 1 \Spectrum Analyzer 5

ACP Occupied BW @ ‘ Frequency

KEYSIGHT |Input RF Input Z: 50 Q /Atten: 10 dB Trig: Free Run Center Freq: 2.593000000 GHz
T — [Coupling: AC Preamp: OFf Gate: OFF \AvglHold:>10110 Center Frequency || setfings
6o Freq Ref: Ext(S) |uW Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz

1 Graph v Ref Lvl Offset 40.40 dB

Scale/Div 10.0 dB Ref Value 30.00 dBm
Log l CF Step

200 1.000000 MHz
| L
100 } Auto
0.00 Man
-10.0
2200 Freq Offset
-30.0 0 Hz
-40.0
-50.0
-60.0

Center 2.503000 GHz #Video BW 300.00 KHZ* Span 10 MHz,
#Res BW 100.00 kHz Sweep 1.27 ms (1001 pts)

2 Metrics v

[ Occupied Bandwidth |
| 4.1067 MHz| | | Total Power | 24.7 dBm|

[ Transmit Freq Error | 4675 kHz | [% of OBW Power | 99.00 %
|xdB Bandwicth | 4.347 MHz | [xdB | -26.00dB|

IS IR |1 B

Measure Trace

Trace 1 }

Downlink_5MHz AWGN_MCH_Input_3dB above AGC

5G NR 1 Spectrum Analyzer 5
ACP Occupied BW @‘ Frequency
KEYSIGHT |Input RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Center Freq: 2.593000000 GHz
o — Coupling: AC Preamp: OF Gate: OFf |Avg|Hold=10/10 Center Frequency || gettings
oo FreqRef Ext(S) |uW Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz
1 Graph M Ref Lvl Offset 40.40 dB&
Scale/Div 10.0 dB Ref Value 30.00 dBm
Log l CF Step
20.0 1.000000 MHz
100 | : ‘
N Auto
0.00 Man
-10.0
200 Freq Offset
2300 0Hz
-40.0
-50.0
-60.0
Center 2.593000 GHz #Video BW 300.00 kHz* Span 10 MHz
#Res BW 100.00 kHz Sweep 1.27 ms (1001 pts)
2 Mefrics v
Measure Trace Trace 1 }
[ Occupied Bandwidth |
[ 4.1068 MHz| | [ Total Power | 27.6 dBm |
[ Transmit Freq Error | 4.914 kHz | [% of OBW Power | 99.00 % |
[x dB Bandwidth | 4.347 MHz | [xdB | -26.00 dB|
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99% OBW

Downlink_5MHz AWGN_MCH_Output_Pre-AGC
Spectrum Analyzer 1 ) Spectrum Analyzer 5

Power Stat CCDF Occupied BW @‘ Frequency

KEYSIGHT |Input RF Input Z: 50 Q /Atten: 20 dB Trig: Free Run Center Freq: 2.593000000 GHz

T 7 Coupling: AC Preamp: OFf Gate: OFF \AvglHold:>10110 Center Frequency || setfings
o) Freq Ref: Ext(S) |uW Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz

1 Graph v Ref Lvl Offset 40.40 dB
Scale/Div 10.0 dB Ref Value 45.00 dBm
Log [

CF Step
350 | 1.000000 MHz

20 ! Auto
150 Man
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5.00 Freq Offset

150 0Hz
-25.0 ~ -

350
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Center 2.503000 GHz #Video BW 300.00 KHZ* Span 10 MHz,
#Res BW 100.00 kHz Sweep 1.27 ms (1001 pts)

2 Metrics v

[ Occupied Bandwidth |
| 4.1082 MHz| | | Total Power | 38.5dBm|

[ Transmit Freq Error | 4.343 kHz| [% of OBW Power | 99.00 %
|xdB Bandwicth | 4.347 MHz | [xdB | -26.00dB|
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Measure Trace

Trace 1 }

Downlink_5MHz AWGN_MCH_Output_3dB above AGC
Spectrum Analyzer 1 ) épectrurn Analyzer 5

Power Stat GCDF Occupied BW @‘ Frequency

KEYSIGHT |Input RF Input Z: 50 Q AAtten: 20 dB Trig: Free Run Center Freq: 2.593000000 GHz

o — Coupling: AC Preamp: OF Gate: OFf |Avg|Hold=10/10 Center Frequency || gettings
oo FreqRef: Ext(S) |uW Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz

1 Graph M Ref Lvl Offset 40.40 dB
Scale/Div 10.0 dB Ref Value 45.00 dBm
Log I

CF Step
350 | .1.000000 MHz

2.0 ! Auto
15.0 Man
5.00
5.00 Freq Offset

150 0Hz
250 st e
-350
-45.0
Center 2.593000 GHz #Video BW 300.00 kHz* Span 10 MHz,
#Res BW 100.00 kHz Sweep 1.27 ms (1001 pts)

2 Metrics. v

[ Occupied Bandwidth |
[ 4.1078 MHz| | [ Total Power | 38.6 dBm |

[ Transmit Freq Error | 5.094 kHz | [% of OBW Power | 99.00 % |
[xdB Bandwidth | 4.348 MHz | [xdB \ 26.00dB |

®S0cm

Measure Trace

Trace 1 }
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99% OBW

Downlink_GSM_MCH_Input_Pre-AGC

5G NR 1 ) Spectrum Analyzer 5
ACP Occupied BW @‘ Frequency
KEYSIGHT |Input RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Genter Freq: 2.593000000 GHz
T — Coupling AC Preamp: OFf Gate: Off AvglHold>10/10 Center Frequency || setfings
6o Freq Ref: Ext(S) |uW Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz
1 Graph M Ref Lvl Offset 40.40 dB
‘Scale/Div 10.0 dB Ref Value 30.00 dBm
Log CF Step
200 1100.000 kHz ‘
100 Auto
0.00 Man
-10.0
2200 Freq Offset
-30.0 A 0 Hz
-400
-50.0 i
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Center 2,5930000 GHz #Video BW 10.000 kHz* Span 1 MHz
#Res BW 3.0000 kHz Sweep 136 ms (1001 pts)
2 Metrics v
Measure Trace Trace 1 }
[ Occupied Bandwidth |
| 24534 kHz| | | Total Power [ 24.7 dBm
[ Transmit Freq Error | -279 Hz| [% of OBW Power | 99.00 %
|xdB Bandwicth | 308.8 kHz| [xdB -26.00dB|
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Downlink_GSM_MCH_Input_3dB above AGC

5G NR 1 Spectrum Analyzer 5
ACP Occupied BW @ ‘ Frequency v
KEYSIGHT |Input RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Center Freq: 2.593000000 GHz
= Coupling: AC Preamp: OF Gate: OFf |Avg|Hold=10/10 Center Frequency || gettings
. FreqRef Ext(S) W Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz
1 Graph M Ref Lvl Offset 40.40 dB&
Scale/Div 10.0 dB Ref Value 30.00 dBm
Log ‘ CF Step
20.0 ‘ 100.000 kHz )
100 ! 1 Auto
0.00 Man
-10.0
200 Freq Offset
2300 0Hz
40.0 - :
-50.0
-60.0
Center 2.5930000 GHz #Video BW 10.000 kHz* Span 1 MHz
#Res BW 3.0000 kHz Sweep 136 ms (1001 pts)
2 Metrics. v
Measure Trace Trace 1 }
[ Occupied Bandwidth |
[ 24569 kHz| | [ Total Power | 27.8dBm|
[ Transmit Freq Error | 353 Hz | [% of OBW Power | 99.00 % |
[x dB Bandwidth | 311.6 kHz | [xdB -26.00 dB|
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99% OBW

Downlink_GSM_MCH_Output_Pre-AGC

Spectrum Analyzer 1 ) Spectrum Analyzer 5
Power Stat CCDF Occupied BW Frequency
KEYSIGHT |Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Genter Freq: 2.593000000 GHz
T — Coupling AC Preamp: OFf Gate: Off AvglHold>10/10 (Center Frequency | Settings
o) Freq Ref: Ext(S) |uW Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz
1 Graph M Ref Lvl Offset 40.40 dB
‘Scale/Div 10.0 dB Ref Value 45.00 dBm
Log CF Step
350 100.000 kHz ‘
20 Auto
150 Man
5.00
-5.00 Freq Offset
-15.0 0 Hz
250
350 ‘ |
-45.0 ‘ |
Center 2,5930000 GHz #Video BW 10.000 kHz* Span 1 MHz
#Res BW 3.0000 kHz Sweep 136 ms (1001 pts)
2 Metrics v
Measure Trace Trace 1 }
[ Occupied Bandwidth |
| 246.28 kHz| | | Total Power [ 38.4 dBm
[ Transmit Freq Error | 62 Hz | [% of OBW Power | 99.00 %
| x dB Bandwidith | 3124 kHz| [xdB -26.00 dB|
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Downlink_GSM_MCH_Output_3dB above AGC

Spectrum Analyzer 1 Spectrum Analyzer 5
Power Stat GCDF Occupied BW Frequency
KEYSIGHT |Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 2.593000000 GHz
o — Coupling: AC Preamp: OF Gate: OFf |Avg|Hold=10/10 [Center Frequency | Settings
oo FreqRef Ext(S) W Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz
1 Graph M Ref Lvl Offset 40.40 dB&
Scale/Div 10.0 dB Ref Value 45.00 dBm
Log CF Step
350 100.000 kHz )
20 Auto
15.0 Man
5.00
500 Freq Offset
150 0Hz
-25.0
350 ‘ I
-45.0 ‘ |
Center 2.5930000 GHz #Video BW 10.000 kHz* Span 1 MHz
#Res BW 3.0000 kHz Sweep 136 ms (1001 pts)
2 Mefrics v
Measure Trace Trace 1 }
[ Occupied Bandwidth |
[ 24651 kHz| | [ Total Power | 38.5 dBm |
[ Transmit Freq Error | 72 Hz| [% of OBW Power | 99.00 % |
[x dB Bandwidth | 312.4 kHz| [xdB -26.00 dB|
Aug 30, 2022
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99% OBW

Downlink_100MHz AWGN_MCH_Input_Pre-AGC

5G NR 1 ) Spectrum Analyzer 2 Spec:trum Analyzer 6
Channel Power Occupied BW Swept SA Frequency
KEYSIGHT |Input RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Genter Freq: 2.593000000 GHz
T — Coupling AC Preamp: OFf Gate: Off AvglHold>10/10 (Center Frequency | Settings
] Align: Auto Freq Ref Ext(S) |pW Path: Standard [#IF Gain: Low Radio Std: None 2.593000000 GHz
- NFE: Adaptive
1 Graph M Ref Lvl Offset 41.00 dB
‘Scale/Div 10.0 dB Ref Value 30.00 dBm
Log CF Step
200 ‘ 25000000 MHz |
100 J Auto
0.00 Man
-10.0
2200 Freq Offset
3.0 [rrietand etk S SRasEn A 0 Hz
-40.0
-50.0
-60.0
Center 2,5930 GHz #Video BW 3.0000 MHZ* Span 250 MHz|
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)
2 Metrics v
Measure Trace Trace 1 }
[ Occupied Bandwidth |
| 98.253 MHz| | | Total Power [ 24.5dBm
[ Transmit Freq Error | -84.238 kHz | [% of OBW Power | 99.00 %
[xdB Bandwidth | 101.5 MHz | [xdB | -26.00 dB|
Dec 13, 2022 A
"9l ? ENe 3 % B

Downlink_100MHz AWGN_MCH_Input_3dB above AGC
[spemmamaveerz | specnuy maeero $5| e

KEYSIGHT |Input RF Input Z: 50 Q AAtten: 10 dB Trig: Free Run Center Freq: 2.593000000 GHz
o — Coupling: AC Preamp: OF Gate: OFf |Avg|Hold=10/10 Center Frequency || gettings
@ Align- Auto Freq Ref Ext(S) |uW Path: Standard #IF Gain: Low Radio Std: None 2.593000000 GHz

- NFE: Adaptive

S5GNR 1
Channel Power

1 Graph M Ref Lvl Offset 41.00 dB
Scale/Div 10.0 dB Ref Value 30.00 dBm
Log [

CF Step
20.0 ‘ 25.000000 MHz

10.0 T Auto
0.00 Man
-10.0
200 Freq Offset

300 - e || 0 HzZ
-40.0
-50.0
-60.0
Center 2.5930 GHz #Video BW 3.0000 MHz* Span 250 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics. v

[ Occupied Bandwidth |
[ 88.272 MHz[ | [ Total Power | 27.0dBm|

[ Transmit Freq Error | -134.75 kHz | [% of OBW Power | 99.00 % |
[xdB Bandwidth | 101.6 MHz | [xdB \ 26.00dB |

®S0cm

Measure Trace

Trace 1 }
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99% OBW

Downlink_100MHz AWGN_MCH_Output_Pre-AGC
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3 Mean output power and amplifier/booster gain

Mean conducted output power and gain

Test Freq. Test . Input power | Conducted Output Power Gain
Test Path 0 (MH2) Signal Signal Level (dBm) (dBm) (dB)
5MHz Pre-AGC 24.50 38.76 14.26
AWGN 3dB above AGC 27.50 39.01 /
) 100MHz Pre-AGC 26.60 35.11 8.51
Downlink 2678.4 AWGN
3dB above AGC 29.60 35.43 /
Pre-AGC 24.80 39.07 14.27
GSM
3dB above AGC 27.80 39.28 /
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EIRP
SISO
SISO Total
Test Freq. Test : Conducted .
Test Path 0 (MH2) Signal Signal Level Output Power E(IVI\?/;:> E(IVI\QI;D Verdict
(dBm)
5MHz Pre-AGC 38.76 23.77 94.63 PASS
AWGN
3dB above AGC 39.01 25.18 100.24 PASS
100MHz Pre-AGC 35.11 10.26 40.84 PASS
Downlink 2678.4 AWGN
3dB above AGC 35.43 11.05 43.96 PASS
s Pre-AGC 39.07 25.53 101.63 PASS
M
3dB above AGC 39.28 26.80 106.26 PASS

Remark:

EIRP= output power (dBm)+ antenna gain (dBi), the antenna gain is 5dBi declared by the manufacturer, the
directional gain = Gant + 10 log (Nant) dBi = 8dBi.

Total EIRP= Single antenna port Conducted Output Power+3dB+ directional gain.

For main or booster station sectorizes or otherwise uses one or more transmitting antennas with a non-
omnidirectional horizontal plane radiation pattern:

EIRP<33dBW+10Ig(X/Y) dBW+10Ig(360/beamwidth) dBW= 1995W+10Ig(X/Y) dBW+10Ilg(360/beamwidth)

For other main or booster:

EIRP<33dBW+10Ig(X/Y) dBW=1995W-+10lg(X/Y) dBW

where X is the actual channel width in MHz and Y is either 6 MHz if prior to transition or the station is in the MBS
following transition or 5.5 MHz if the station is in the LBS and UBS following transition
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4 Out-of-band/out-of-block(including intermodulation) emissions

Out-of-band/out-of-block(including intermodulation) emissions

Test Test Test Stimulus . Worst conducted Limit .
Path Channel | Signal Condition ST e test level (dBm) (dBm) Ve
a single test Pre-AGC -36.50 PASS
. signal 3dB above AGC -35.97 PASS
LCH
two adjacent Pre-AGC -37.93 PASS
sMHz | ©STSI9MAIS | 5e ohove AGC -37.02 PASS
Downlink AWGN <-16
a single test Pre-AGC -31.40 PASS
signal | 348 above AGC -30.26 PASS
HCH
two adjacent Pre-AGC -33.02 PASS
testsignals | 516 above AGC -32.73 PASS
a single test Pre-AGC -39.55 PASS
signal 3dB above AGC -39.70 PASS
LCH
two adjacent Pre-AGC -39.10 PASS
i |
100mHz | ESSONAS 1 548 above AGC -39.04 PASS
Downlink AWGN <-16
a single test Pre-AGC -27.70 PASS
signal | 348 above AGC -26.85 PASS
HCH
two adjacent Pre-AGC -27.67 PASS
testsignals | 516 above AGC -26.71 PASS
a single test Pre-AGC -25.25 PASS
signal 3dB above AGC -24.78 PASS
LCH
two adjacent Pre-AGC -30.61 PASS
testsignals | 515 Jhove AGC -31.32 PASS
Downlink GSM <-16
a single test Pre-AGC -22.98 PASS
signal 3dB above AGC 2321 PASS
HCH
two adjacent Pre-AGC -31.90 PASS
testsignals | 516 above AGC -29.14 PASS

K Kol £ i 2

<, Inspection & Testing Services &
g &

L1, No36Kezhu Road Scrch
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Remark:
1. The power of any emission outside a licensee’s frequency block shall be attenuated below the transmitter
power (P) in watts by at least 43 + 10log10 (P) dB, here,

P =39dBm = 7.95W, so

the limit = 39dBm — [43 + 10 log10 (7.95W)] dB = -13dBm
2. For 2x2 MIMO, one of ANT ports was measured and the limit shall be reduced by 10Ig(2), so the limit was
calculated to show -16dBm in order to determine the test result conveniently.
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Out-of-band/out-of-block emissions

Downlink_5MHz AWGN_LCH_a single test signaI_Pre-AGC

Spectrum Analyzer 1 ) Spectrum Analyzer 5
Swept SA Swept SA Frequency
KEYSIGHT |Input RF Input Z: 50 O Atten: 10 dB PNO: Best Wide | Avg Type: Power (RMS) 3456
Coupling: AC Preamp: Off Gate: Off AglHOE=1001100 [ (enter Frequency |
G Freq Ref: Ext(S) |UW Path: Standard |IF Gain: Low Trig: Free Run 2.494500000 GHz
L Sig Track: Off ANNNN N || — 7 7 ¥ ——
Span

1 Spectrum v Ref Lvl Offset 40.40 dB Mkr1 2.496 000 GHz| 3.00000000 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -36.504 dBm Swept Span

Lo

so% Trace 1 Pass Zero Span

200 | Funspan

100

0.00 Start Freq

-10.0 2.493000000 GHz
-20.0

300 J Slop Freq

400 — 2.496000000 GHz

-50.0
AUTO TUNE
Start 2.493000 GHz #Video BW 300 kHz* Stop 2.496000 GHz| \ J
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)|| CF Step
M 300.000 kHz
Auto
Mode | Trace | Scale X Y Function Function Width Function Value Man
1 N T 2.496 000 GHZ -36.54 dBm
2| N T 2.495 000 GHz| _ -42.00 dBm Freq Offset
3 0 Hz
4 e
5 X Axis Scale
6 Log
Lin

Signal Track
(Span Zoom)

i

IS R |1 B

Downlink_5MHz AWGN_LCH_a single test signal_3dB above AGC
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Out-of-band/out-of-block emissions

Downlink_5MHz AWGN_LCH_two adjacent test sighals_Pre-AGC
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Downlink_5MHz AWGN_LCH_two adjacent test signals _3dB above AGC
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Out-of-band/out-of-block emissions

Downlink_5MHz AWGN_HCH_a single test sig naI_Pre-AGC
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Out-of-band/out-of-block emissions

Downlink_100MHz AWGN_LCH_a single test signaI_Pre-AGC
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Out-of-band/out-of-block emissions

Downlink_100MHz AWGN_HCH_a single test sig naI_Pre-AGC

5G NR 1 ) Spectrum Analyzer 2 ) Spectrum Analyzer 6
Channel Power Occupied BW Swept SA Frequency
KEYSIGHT |Input RF Input Z: 50 O Atten: 10 dB PNO: Best Wide | Avg Type: Power (RMS) 3456
Coupling: AC Preamp: Off Gate' LO AvglHOld=1001100 [ o (Center Frequency
D Align- Auto Freq Ref Ext(S) |uW Path Standard |IF Gain: Low Trig: Free Run 2.691500000 GHz
NFE: Adaptive Sig Track: Off ApSNNN T EE—
pan
1 Spectrum M Ref Lvl Offset 41.00 dB Mkr1 2.690 000 GHz|| 300000000 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -27.702 dBm Swept Span
Lo
so% Trace 1 Pass Zero Span
200 | Funspan

100

0.00 Start Freq

-10.0 2.690000000 GHz
-20.0 ) Sl

300 op Freq

400 2693000000 GHz

500 i i i
AUTO TUNE
Start 2.690000 GHz #Video BW 300 kHz* Stop 2.693000 GHz| « J
#Res BW 100 kHz #Sweep 7.40 ms (1001 pts)||[CF Step
5 Marker Table v 300.000 kHz
Auto
Mode | Trace | Scale X Y Function Function Width Function Value Man
1 N T 2.660 000 GHZ, -27.70 dBm Freq Offset
2[ N f 2691000 GHz| _ 48.03 dBm req Ofise
3 0 Hz
4 e
5 X Axis Scale
6 Log
Lin

Signal Track
(Span Zoom)

i

Wl ? e |1 B

Downlink_100MHz AWGN_HCH_a single test signal_3dB above AGC
5G NR 1 ‘.SpectrurnAnaIyzerz ‘SpectrurnAnaIyzerG

Channel Power Occupied BW Swept SA @ ‘ Frequency v

KEYSIGHT |Input RF Input Z: 50 Q Atten: 10 dB PNO: Best Wide  |Avg Type: Power (RMS) 3456
Coupling: AC Preamp: OF Gate: LO AugHold>100100 | Center Frequency | gettings
@ Align: Auto Freq Ref Ext (S) |uW Path: Standard |IF Gain: Low Trig: Free Run W 2691500000 GHz

NFE: Adaptive Sig Track: OFf Ap SNNN =
pan

1 Spectrum v Ref Lvl Offset 41.00 dB Mkr1 2.690 000 GHz| 3.00000000 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -26.849 dBm Swept Span

Lo

30% Trace | Pass Zero Span

200 | Fuispan |
10.0 \ J

0.00 Start Freq

-10.0 2.690000000 GHz
200}

300 i Slop Freq

400 2693000000 GHz

500 | , -

AUTO TUNE
Start 2.600000 GHz #\ideo BW 300 kHz* Stop 2.693000 GHz )
#Res BW 100 kHz #Sweep 7.40 ms (1001 pts) oF Step
5 Marker Table v 300.000 kHz
Auto
Mode | Trace | Scale X Y Function Function Width Function Value Man
TN i 7,690 000 GHz, __-26.85 dBm Froq Offset
2 N [ 2.691000 GHz| _-47.41dBm req Offse
3 0Hz
4 ——
5 X Axis Scale
6

10:52:17 AM

Log

Lin
Signal Track
(Span Zoom)

Dec 13, 2022’9 A

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at htt /Iwww.s s com/en/Tsrms-and Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for EI _g wwwst .com/en/Terms-and-Conditions/Terms-e-Document. asF
Attention is drawn to the ion of Ilsbllity d ifca(lon an ]urlsdlct issues defined therein. Any holder o s document is
advised that information contalned hereon the C at the time of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responsmillt |s to its Chenl and this document does not exonerate parties to a
transaction from exercising all their rights and obllgatlons under the tr: its. This 1t cannot be reproduced
except in full, without prior written approval of the C . Any ized alteration, forgery or falsification of the content or
appearance of this d is and ders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authennclty of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

3 No198 e R, e Pk, GangzouEconuc Tetdogy Dot D, Guanzho Ctioa 510663t (36-20) 82155555 f (86-20) 82075058  WWwksgSgroup.com.

{]. Inspectton & Testmg Semces &

RE M - BFRATFE XA EEA 1985 HB4R: 510663 t (86-20)82155555 f (86-20)82075058 sgs.china@sgs.com
I
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd. Guangzhou Branch

Page: 20 of 32
FCC ID: OJFDMRUG225

Out-of-band/out-of-block emissions

Downlink_100MHz AWGN_LCH_two adjacent test sig nals_Pre-AGC

5G NR 1 ) Spectrum Analyzer 2 ) Spectrum Analyzer 6
Channel Power Occupied BW Swept SA Frequency
KEYSIGHT |Input RF Input Z: 50 Q Atten: 10 dB PNO: Best Wide  |Avg Type: Power (RMS) 3456
Coupling: AC Preamp: OFf Gate: LO AgHOI=100100 | o (center Frequency
Align- Auto Freq Ref Ext(S) |uW Path Standard |IF Gain: Low Trig: Free Run 2.494500000 GHz
NFE: Adaptive Sig Track: Off ApSNNN T EE—
pan
1 Spectrum v Ref Lvl Offset 41.00 dB Mkr2 2.495 000 GHz| 3.00000000 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -46.552 dBm Swept Span
Lo
so% Trace 1 Pass Zero Span
200 | Funspan
10.0 -
0.00 Start Freq
-10.0 2.493000000 GHz
-20.0
300 Slop Freq
100 0 2496000000 GHz
-50.0 fp= = ssip:
| | | \ | AUTO TUNE
Start 2.493000 GHz #Video BW 300 kHz* Stop 2.496000 GHz| ~ J
#Res BW 100 kHz #Sweep 7.40 ms (1001 pts)||[CF Step
5 Marker Table v 300.000 kHz
Auto
Mode | Trace | Scale X Y Function Function Width Function Value Man
1 N f 2.496 000 GHz -39.10 dBm Freq Offset
7N i 2.465 000 GHz___-46.55 dBm req lise
3 0 Hz
4 E——
5 X Axis Scale
s i
Lin
Dec 13, 2022 A Sianal Track
q20cm? Ve -1 O [

Downlink_100MHz AWGN_LCH_two adjacent test signals_3dB above AGC

5G NR 1 ) épec’(rurn Analyzer 2 ) Spectrum Analyzer 6
Channel Power Occupied BW Swept SA Frequency M
KEYS|GH'|' Input: RF Input Z: 50 Q Atten: 10 dB PNO: Best Wide  |Avg Type: Power (RMS) 3456
Coupling: AC Preamp: OF Gate: LO AugHold>100100 | Center Frequency | gettings
@ Align: Auto Freq Ref: Ext (S) |pW Path: Standard |IF Gain: Low Trig: Free Run 2.494500000 GHz
INFE: Adaptive Sig Track: Off ApSNNN||————
Span
1 Spectrum v Ref Lvl Offset 41.00 dB Mkr2 2.495 000 GHz| 3.00000000 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -45.231 dBm Swept Span
Lo
30% Trace | Pass Zero Span
200 | Funspan |
10.0 |
0.00 Start Freq
-10.0 2.493000000 GHz
-20.0
300 Slop Freq
400 o 2.496000000 GHz
50,0 [t « Y
| AUTO TUNE
Start 2.493000 GHz #Video BW 300 kHz* Stop 2.496000 GHz| /
#Res BW 100 kHz #Sweep 7.40 ms (1001 pts) oF Step
5 Marker Table v 300.000 kHz
Auto
Mode | Trace | Scale X Y Function Function Width Function Value Man
1 N f 2.496 000 GHz -39.04 dBm Freq Offset
7N i 2495000 GHz___-45.23 dBm req Olise
3 0Hz
4 —
5 X Axis Scale
6 Log
Lin
Dec 13, 2022 A Signal Track
@ (& @ 10:44:18 AM ’9 e

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
/Iwww.s s com/en/Tsrms-and Conditions.aspx and, for electronic format documents.

Inspectton & Testmg Semces &

overleaf, available on request or accessible at http:
subject to Terms and Conditions for EI
Attention is drawn to the i

advised that information contalned hereon
Client's instructions, if any. T

of Ilsbllity di

he Company's sole responsmillt
transaction from exercising all their rights and obllgatlons under the tr:

_g www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.as
ifca(lon an ]urlsdlct issues defined therein. Any holder o s documen! s
e C at the time of its intervention only and within the limits of

|s to its Chenl and this docur_nrem does not exonerate parties to a
its. This

1t cannot be reproduced

except in full, without prior written approval of the C . Any ized alteration, forgery or falsification of the content or
appearance of this d is ders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authennclty of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

3 No198 e R, e Pk, GangzouEconuc Tetdogy Dot D, Guanzho Ctioa 510663t (36-20) 82155555 f (86-20) 82075058  WWwksgSgroup.com.

RE M - BFRATFE XA EEA 1985 HB4R: 510663 t (86-20)82155555 f (86-20)82075058 sgs.china@sgs.com
I
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd. Guangzhou Branch

Page: 21 of 32
FCC ID: OJFDMRUG225

Out-of-band/out-of-block emissions

Downlink_100MHz AWGN_HCH_two adjacent test sig naIs_Pre-AGC

5G NR 1 ) Spectrum Analyzer 2 ) Spectrum Analyzer 6
Channel Power Occupied BW Swept SA Frequency
KEYSIGHT |Input RF Input Z: 50 O Atten: 10 dB PNO: Best Wide | Avg Type: Power (RMS) 3456
Coupling: AC Preamp: Off Gate' LO AvglHOld=1001100 [ o (center Frequency
D Align- Auto Freq Ref Ext(S) |uW Path Standard |IF Gain: Low Trig: Free Run 2.691500000 GHz
NFE: Adaptive Sig Track: Off ApSNNN T EE—
pan
1 Spectrum v Ref Lvl Offset 41.00 dB Mkr1 2.690 000 GHz| 3.00000000 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -27.666 dBm Swept Span
Lo
so% Trace 1 Pass Zero Span
200 | Funspan

100

0.00 Start Freq

-10.0 2.690000000 GHz
-20.0 ) Sl

300 op Freq

400 2693000000 GHz

-50.0 |
‘ ‘ l AUTO TUNE
Start 2.690000 GHz #Video BW 300 kHz* Stop 2.693000 GHz| « J
#Res BW 100 kHz #Sweep 7.40 ms (1001 pts)||[CF Step
5 Marker Table v 300.000 kHz
Auto
Mode | Trace | Scale X Y Function Function Width Function Value Man
1 N T 2.660 000 GHZ, -27.67 dBm
2l N T 2691000 GHz _ -47.46 dBm Freq Offset
3 0 Hz
4 e
5 X Axis Scale
6 Log
Lin

Signal Track
(Span Zoom)

i

Wl ? e |1 B

Downlink_100MHz AWGN_HCH_two adjacent test signals_3dB above AGC

5G NR 1 ) épec’(rurn Analyzer 2 ) Spectrum Analyzer 6
Channel Power Occupied BW Swept SA Frequency M
KEYS|GH'|' Input: RF Input Z: 50 Q Atten: 10 dB PNO: Best Wide  |Avg Type: Power (RMS) 3456
Coupling: AC Preamp: OF Gate: LO AugHold>100100 | Center Frequency | gettings
@ Align: Auto Freq Ref: Ext (S) |pW Path: Standard |IF Gain: Low Trig: Free Run 2691500000 GHz
INFE: Adaptive Sig Track: Off ApSNNN||————
Span
1 Spectrum v Ref Lvl Offset 41.00 dB Mkr1 2.690 000 GHz| 3.00000000 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -26.714 dBm Swept Span
Lo
30% Trace | Pass Zero Span
200 | Funspan |
10.0 . )
0.00 Start Freq
-10.0 2.690000000 GHz
200)
30,0 i Slop Freq
400 ! 2693000000 GHz
500 ‘ , -
AUTO TUNE
Start 2.690000 GHz #Video BW 300 kHz* Stop 2.693000 GHz| /
#Res BW 100 kHz #Sweep 7.40 ms (1001 pts) oF Step
5 Marker Table v 300.000 kHz
Auto
Mode | Trace | Scale X Y Function Function Width Function Value Man
1 N T 2.690 000 GHZ, -20.71 dBm Freq Offset
2 N T 2691000 GHz__ -47.28 dBm req Olise
3 0Hz
4 —
5 X Axis Scale
6 Log
Lin
Dec 13, 2022 A Signal Track
@ (& @ 10:53:53 AM ’9 JAN e

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at htt /Iwww.s s com/en/Tsrms-and Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for EI _g wwwst .com/en/Terms-and-Conditions/Terms-e-Document. asF
Attention is drawn to the ion of Ilsbllity d ifca(lon an ]urlsdlct issues defined therein. Any holder o s document is
advised that information contalned hereon the C at the time of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responsmillt |s to its Chenl and this document does not exonerate parties to a
transaction from exercising all their rights and obllgatlons under the tr: its. This 1t cannot be reproduced
except in full, without prior written approval of the C . Any ized alteration, forgery or falsification of the content or
appearance of this d is and ders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authennclty of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

3 No198 e R, e Pk, GangzouEconuc Tetdogy Dot D, Guanzho Ctioa 510663t (36-20) 82155555 f (86-20) 82075058  WWwksgSgroup.com.

{]. Inspectton & Testmg Semces &

RE M - BFRATFE XA EEA 1985 HB4R: 510663 t (86-20)82155555 f (86-20)82075058 sgs.china@sgs.com
I
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd. Guangzhou Branch

Page: 22 of 32
FCC ID: OJFDMRUG225

Out-of-band/out-of-block emissions

Downlink_GSM_LCH_a single test signaI_Pre-AGC
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Out-of-band/out-of-block emissions

Downlink_GSM_LCH_two adjacent test sig naIs_Pre-AGC
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Out-of-band/out-of-block emissions

Downlink_GSM_HCH_a single test signaI_Pre-AGC
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Downlink_GSM_HCH_a single test signal_3dB above AGC
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Out-of-band/out-of-block emissions

Downlink_GSM_HCH_two adjacent test signals_Pre-AGC
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5 Conducted Spurious emissions

Conducted spurious emissions

Test Signal Frequency Worst test level Limit .
e PEl Channel Signal Level range (MHz) (dBm) (dBm) Vel
30-1000 -46.02 PASS
5MHz
AWGN | Pre-AGC 1000-2495 -25.68 PASS
2691-27000 -29.54 PASS
30-1000 -44.7 PASS
100MHz
AWGN Pre-AGC 1000-2495 -27.9 PASS
2691-27000 -28.3 PASS
30-1000 -45.86 PASS
GSM Pre-AGC 1000-2495 -22.28 PASS
2691-27000 -31.58 PASS
30-1000 -46.43 PASS
5MHz
AWGN Pre-AGC 1000-2495 -33.05 PASS
2691-27000 -29.19 PASS
Downlink <-16
30-1000 -47.2 PASS
100MHz
AWGN | Pre-AGC 1000-2495 -32.8 PASS
2691-27000 -28.6 PASS
30-1000 -46.52 PASS
GSM Pre-AGC 1000-2495 -27.19 PASS
2691-27000 -30.21 PASS
30-1000 -46.25 PASS
5MHz
AWGN | Pre-AGC 1000-2495 -32.99 PASS
2691-27000 -30.32 PASS
30-1000 -45.5 PASS
100MHz
AWGN Pre-AGC 1000-2495 -31.4 PASS
2691-27000 -29.6 PASS
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30-1000 -46.63 PASS
Downlink HCH GSM Pre-AGC 1000-2495 -33.44 =-16 PASS
2691-27000 -21.04 PASS

Remark:

1. The power of any emission outside a licensee’s frequency block shall be attenuated below the transmitter
power (P) in watts by at least 43 + 10log10 (P) dB, here,
P =39dBm = 7.95W, so

the limit = 39dBm

—[43 + 10 log10 (7.95W)] dB = -13dBm

2. For 2x2 MIMO, one of ANT ports was measured and the limit shall be reduced by 10Ig(2), so the limit was
calculated to show -16dBm in order to determine the test result conveniently.
3. The lowest RF signal generated in the equipment is higher than 30M, Therefore the test performed from
30MHz as start frequency.
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6 Frequency Stability

Frequency stability vs voltage

Test Test Voltage | Temperature | Frequency | Tolerance _

Test path : . Verdict
Channel | Signal (VAC) (°C) error (Hz) (ppm)
MCH 5MHz 93.5 20 7 0.0027 PASS
AWGN 126.5 20 11 0.0042 PASS
b ink MCH 100MHz 93.5 20 3 0.0012 PASS
ownlin
AWGN 126.5 20 5 0.0019 PASS
93.5 20 16 0.0062 PASS
MCH GSM

126.5 20 14 0.0054 PASS
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Frequency stability vs temperature

Testpan | gron [ Jest [Tempersure [ volage [ Fenwenoy [Toerane | v
+50 110 34 0.0131 PASS
+40 110 30 0.0116 PASS
+30 110 26 0.0100 PASS
+20 110 15 0.0058 PASS

5MHz

AWGN +10 110 -21 -0.0081 PASS
0 110 -8 -0.0031 PASS
-10 110 -13 -0.0050 PASS
-20 110 5 0.0019 PASS
-30 110 14 0.0054 PASS
+50 110 23 0.0089 PASS
+40 110 19 0.0073 PASS
+30 110 26 0.0100 PASS
+20 110 -12 -0.0046 PASS

Downlink 1,5(\)\(/)\/'\(/;'&2 +10 110 -21 -0.0081 PASS
0 110 -15 -0.0058 PASS
-10 110 -8 -0.0031 PASS
-20 110 16 0.0062 PASS
-30 110 11 0.0042 PASS
+50 110 25 0.0096 PASS
+40 110 21 0.0081 PASS
+30 110 18 0.0069 PASS
+20 110 30 0.0116 PASS

MCH GSM +10 110 -13 -0.0050 PASS
0 110 -17 -0.0066 PASS
-10 110 6 0.0023 PASS
-20 110 -11 -0.0042 PASS
-30 110 15 0.0058 PASS
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7 Radiated Spurious emissions
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Radiated Spurious emissions

MCH_30MHz-1GHz_Horizontal

MCH_30MHz-1GHz_Vertical

aplLevel (dBm)
20|
0|
-20|
-40
1
-60)|
5 6
80 ) 3 4
-100|
A2 30 50 100 : 200 500 1000
. Over
Freq. | Level | Limit L
limit Pol |Verdict
(MHz) | (dBm) | (dBm) (dBm)
51.662 |-55.35| -13 |-42.35 |Horizontal| PASS
103.806 | -87.08 | -13 |-74.08 |Horizontal| PASS
229.293|-85.63| -13 |-72.63 |Horizontal| PASS
352.943 | -80.3 -13 -67.3 |Horizontal| PASS
564.639 | -75.46 | -13 |-62.46 |Horizontal| PASS
721.726 | -74.76 | -13 |-61.76 |Horizontal| PASS

agLevel (dBm)
20
0
-20)
40
1
-60)
5 6

80 2 3 4
-100|
2055 50 100 200 500 1000
e TRy Frequency (MHz)
Freqg. Level | Limit (I?V(.er

imit Pol  |Verdict
(MHz) | (dBm) | (dBm) | (g
51.121 |-56.53| -13 |-43.53]| Vertical | PASS
99.528 |-81.94| -13 |-68.94| Vertical | PASS
185.138 |-82.82| -13 |-69.82| Vertical | PASS
303.544 |-81.93| -13 |[-68.93| Vertical | PASS
601.427 |-72.95| -13 |-59.95| Vertical | PASS
726.805 -74 -13 -61 Vertical | PASS
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Radiated Spurious emissions

MCH_1GHz-18GHz_Horizontal MCH_1GHz-18GHz_Vertical
aqLevel (dBm) aplLevel (dBm)
20| 20|
0| 0|
-20 -20}
-40 45 6 40 5 6
1 3 23
-60 -60
-80 -80|
-100, -100|
A2 1000 1500 2000 5000 10000 18000 A2 1000 1500 2000 5000 10000 18000
A RS Frequency (MHz) s Frequency (MHz)
_ Over ... | Over
Freq. Level | Limit . Freqg. Level | Limit | .
a limit Pol  |Verdict limit Pol  |Verdict
(MHz) | (dBm) | (dBm) (dBm) (MHz) | (dBm) | (dBm) (dBm)
2041.984 | -51.05| -13 |-38.05 |Horizontal| PASS 1682.477 |-52.74| -13 |-39.74| Vertical | PASS
2664.019 | -54.36 | -13 | -41.36 |Horizontal| PASS 2279.044 |-49.88| -13 |-36.88]| Vertical | PASS
5330.928 | -51.04 | -13 |-38.04 |Horizontal| PASS 2366.308 |-50.43| -13 |-37.43]| Vertical | PASS
6249.464 | -44.16 | -13 |-31.16 |Horizontal| PASS 5984.305 |-43.74| -13 |-30.74| Vertical | PASS
6835.278 | -43.08 | -13 |-30.08 |Horizontal| PASS 6815.551 |-42.01| -13 |[-29.01]| Vertical | PASS
10484.23 | -43.47 | -13 | -30.47 |Horizontal| PASS 10636.85 |-42.37| -13 |-29.37| Vertical | PASS
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Radiated Spurious emissions

MCH_18GHz-27GHz_Horizontal MCH_18GHz-27GHz_Vertical

aqLevel (dBm) aplLevel (dBm)

20) 20

0 0

-20 -20

40 40|

5 6 i = 2 4 5 8

-60) -60)

-80) -80)

-100 -100

12035000 20000 27000 12055000 20000 27000
s e e Frequency (MHz) wa o amw Frequency (MHz)

Freq. Level | Limit Qve_r Freq. Level | Limit ?vgr )

limit Pol  |Verdict imit Pol  |Verdict
(MHz) | (dBm) | (dBm) | (1 (MHz) | (dBm) |(dBm) | (1o
20339.06 | -50.59 | -13 | -37.59 |Horizontal| PASS 20096.9 [-53.18| -13 |-40.18]| Vertical | PASS
21628.86 | -53.13 | -13 |-40.13 |Horizontal| PASS 20749.17 |-56.27| -13 |-43.27| Vertical | PASS
22726.6 |-52.26 | -13 |-39.26 |Horizontal| PASS 21889.48 |-57.88| -13 |-44.88]| Vertical | PASS
24400.49 | -53.03 | -13 |-40.03 [Horizontal| PASS 23277.59 |-54.43| -13 |-41.43]| Vertical | PASS
2521255 |-52.35| -13 |-39.35 |Horizontal| PASS 24381.01 |[-52.11| -13 |[-39.11]| Vertical | PASS
25638.9 | -50.9 -13 -37.9 |Horizontal| PASS 25112.09 |-51.83| -13 |-38.83]| Vertical | PASS
Remark:

Pre-test was performed for all modes (LCH/MCH/HCH, with GSM signal/ with 5MHz AWGN signals/ with
100MHz AWGN signals), only the worst case with 5MHz AWGN signals in middle channel was found and
recorded in this report.

Koo R %

Inspection & Testing Services

--End of Appendix--
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