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Appendix -
Test Data and Result for report
GZCR231000104603

(For 817-824MHz/862-869MHZz)
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1 Out-of-band rejection
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Out-of-band rejection

DL

UL

[ oiort Soectum Ansiass - Swest 54

Cnmsr Freq 865.500000 MHz AveType:Log-Pwr T Frequency

o Trig: Free Run Avg|Hold:>1001100

PNO: F
el ow Anen: 20 dB Ext Gain: 41.60 dB

Mkr1
Ref 50.00 dBm

CenterFreq
65500000 MHz

Span 35.00 MHz
Sweep 3.400 ms (1001 pts))

[ emioht Soectum Ansiyaes - Swest SA
02:04:11 P 2
3 Frequency
i © z Avg Type: Log-Pwr
Center Frog 820.500000 W o Trig: Free Run AvgiHold:>1001100
FCalncion Anen: 24 4B Ext Gain: -22.30 dB

Ref 35.00 dBm

Center Freq
820.500000 MHz,

803000000 MHz|

ICenter 820.50 MHz Span 35.00 MHz|
Res BW 330 kHz VBW 50 MHz Sweep 1.000 ms (1001 pts)

WRF MODE TAC SCL

STATUS

The peak of the frequency response f0 is
868.7MHz.

The peak of the frequency response f0 is
819.6MHz.

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

Test Path Test Signal Test Channel Signal Level Verdict
1\1/V|\/(|;H'\Iz MCH Pre-AGC PASS
3dB above AGC PASS

DL
GSM MCH Pre-AGC PASS
3dB above AGC PASS
i\\lNl\/clsHNz MCH Pre-AGC PASS
UL 3dB above AGC PASS
GSM MCH Pre-AGC PASS
3dB above AGC PASS

Remark:

Compare the spectral plot of the input signal to the output signal affirm that they are similar (in passband
and roll off characteristic features and relative spectral locations). The test result complies with the
requirement.
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99% OBW

DL_4.1MHz AWGN_MCH_Input_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.
(|

= || P |[n25m|
RF AC SENSE:INT]| ‘ ALIGN AUTO |I]S:11 48 PM Oct 29, 2023
Center Freq 865.500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency

i, Trig: FreeRun Avg|Hold:>1010
#FGain:Low #Atten: 14 dB Ext Gain: 44.40 dB Radio Device: BTS

Ref -40.00 dBm

Center Freq
865.500000 MHz

Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power -54.9 dBm

4.0802 MHz

Transmit Freq Error 7.104 kHz OBW Power 99.00 %
x dB Bandwidth 4.659 MHz xdB -26.00 dB

STATUS

DL_4.1MHz AWGN_MCH_Input_3dB above AGC

r' Key;.ghmpemum Ana\yzer D:cupled BW

o[ & [meSal
SENSEINT] [ ALIGNAUTO  [08:11:32PMOCt 29,2023

Center Freq 865 500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency
Gy Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 14 dB Ext Gain: 44.40dB  Radio Device: BTS

Ref -40.00 dBm

Center Freq
865.500000 MHz

Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms; EStEr

Occupied Bandwidth Total Power

4.0852 MHz
Transmit Freq Error 4.594 kHz OBW Power . BlnB
x dB Bandwidth 4.623 MHz xdB -26.00 dB

Freq Offset

STATUS
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99% OBW

DL_4.1MHz AWGN_MCH_Output_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.

==

SENSE:INT] [ ALIGN AUTO _ [01:14:44 PMOct 29, 2023

RF AC
Center Freq 865.500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Ext Gain: -41.60 dB  Radio Device: BTS

Ref 50.00 dBm

Center Freq|
865.500000 MHz

Center 869.5 MHz Span 10 MHz

#VBW 300 kHz Sweep 1.267 ms)
Occupied Bandwidth Total Power 41.4 dBm
4.0951 MHz

Transmit Freq Error 9.428 kHz OBW Power 99.00 %
x dB Bandwidth 4.639 MHz x dB -26.00 dB

STATUS

DL_4.1MHz AWGN_MCH_Output_3dB above AGC

rn Keysight Spectrum Analyzer - D:cupled BW (SRR
RF SENSE:INT]| \ ALIGN AUTO \ﬂl 15:01 PM Oct 29, 2023
Center Freq 865. 500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency
) Trig: FreeRun Avg[Hold:»10/10
#IFGain:Low #Atten: 20 dB Ext Gain: -41.60dB  Radio Device: BTS

Ref 50.00 dBm

CenterFreq|
865.500000 MHz

Center 865.5 MHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms|
Occupied Bandwidth Total Power 41.5 dBm

4.1009 MHz

Freq Offset

Transmit Freq Error 5.385 kHz OBW Power 99.00 % Ok
x dB Bandwidth 4.674 MHz xdB -26.00 dB

STATUS
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99% OBW

DL_GSM_MCH_Input_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.

o[ =]
RF AC SENSE:INT]| ‘ ALIGN AUTO |I]B:12:53 PMOct 29, 2023
Center Freq 865.500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
AFGainLow #Atten: 14 dB Ext Gain: 44.40dB  Radio Device: BTS

Ref -40.00 dBm

Center Freq
865.500000 MHz

#V/BW 10 kHz

Occupied Bandwidth Total Power -54.7 dBm

244.27 kHz

Transmit Freq Error -237 Hz OBW Power 99.00 %
x dB Bandwidth 309.5 kHz xdB -26.00 dB

STATUS

DL_GSM_MCH_Input_3dB above AGC

r' Key;.ghmpemum Ana\yzer D:cupled BW

BT
SENSE:INT]| \ ALIGN AUTO |UB‘13‘IU PMOct 29,2023
Center Freq 865 500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 14 dB Ext Gain: 44.40 dB Radio Device: BTS

Ref -40.00 dBm

Center Freq
865.500000 MHz

Span 1 MHz
#VBW 10 kHz Sweep 136.1ms CRSten

Occupied Bandwidth Total Power

247.33 kHz

Freq Offset

Transmit Freq Error -9 Hz OBW Power . BlnB
x dB Bandwidth 318.3 kHz xdB -26.00 dB

STATUS
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99% OBW

DL_GSM_MCH_Output_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.

= & ||
SENSE:INT] [ ALIGNAUTO  |01:16:36 PMOct 29,2023

RF AC
Center Freq 865.500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Ext Gain: -41.60 dB  Radio Device: BTS

Ref 50.00 dBm

Center Freq|
865.500000 MHz

Center 869.5 MHz
#/BW 3 kHz

Occupied Bandwidth Total Power 41.3 dBm

238.43 kHz

Transmit Freq Error 911 Hz OBW Power 99.00 %
x dB Bandwidth 304.3 kHz x dB -26.00 dB

STATUS

DL_GSM_MCH_Output_3dB above AGC

rn Keysight Spectrum Analyzer - D:cupled BW (SRR
RF SENSE:INT]| \ ALIGN AUTO \ﬂl 16:55 PM Oct 29, 2023
Center Freq 865. 500000 MHz Center Freq: 865.500000 MHz Radio Std: None Frequency
) Trig: FreeRun Avg[Hold:»10/10
#IFGain:Low #Atten: 20 dB Ext Gain: -41.60dB  Radio Device: BTS

Ref 50.00 dBm

CenterFreq|
865.500000 MHz

Center 865.5 MHz
#VBW 3 kHz

Occupied Bandwidth Total Power 41.2 dBm

237.77 kHz

Freq Offset
Transmit Freq Error 1.352 kHz OBW Power 99.00 % OGE

x dB Bandwidth 306.9 kHz xdB -26.00 dB

STATUS
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99% OBW

UL_4.1MHz AWGN_MCH_Input_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.
(|

o[ =]
RF AC SENSE:INT]| ‘ ALIGN AUTO |I]B:25:47 PMOct 29, 2023
Center Freq 820.500000 MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
AFGainLow #Atten: 14 dB Ext Gain: 44.40dB  Radio Device: BTS

Ref -50.00 dBm

Center Freq
820.500000 MHz

Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power -63.3 dBm

4.0896 MHz

Transmit Freq Error 1.858 kHz OBW Power 99.00 %
x dB Bandwidth 4.660 MHz xdB -26.00 dB

STATUS

UL_4.1MHz AWGN_MCH_Input_3dB above AGC

r' Key;.ghmpemum Ana\yzer D:cupled BW

o[ & [meSal
SENSEINT] [ ALIGNAUTO  [08:26:00 PMOCt 29, 2023

Center Freq 820 00000 MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
Gy Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 14 dB Ext Gain: 44.40dB  Radio Device: BTS

Ref -50.00 dBm

Center Freq
820.500000 MHz

Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms; EStEr

Occupied Bandwidth Total Power

4.1117 MHz
Transmit Freq Error 8.369 kHz OBW Power . BlnB
x dB Bandwidth 4.667 MHz xdB -26.00 dB

Freq Offset

STATUS
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99% OBW

UL_4.1MHz AWGN_MCH_Output_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.

==

SENSE:INT] [ ALIGN AUTO _ [02:14:29 PM Oct 29, 2023

RF AC
Center Freq 820.500000 MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
AFGainLow #Atten: 24 dB Ext Gain: -22.30dB  Radio Device: BTS

Ref 30.00 dBm

Center Freq
820.500000 MHz

Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 27.2 dBm
41012 MHz

Transmit Freq Error -12.667 kHz OBW Power 99.00 %
x dB Bandwidth 4.684 MHz xdB -26.00 dB

STATUS

UL _4.1MHz AWGN_MCH_Output_3dB above AGC

r' Key;.ghmpemum Ana\yzer D:cupled BW

o[ & [meSal
SENSEINT] [ ALIGNAUTO  [02:14:35PMOCt 29,2023

Center Freq 820 00000 MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 24 dB Ext Gain: -22.30dB  Radio Device:BTS

Ref 30.00 dBm

Center Freq
820.500000 MHz

Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms; EStEr

Occupied Bandwidth Total Power 27.4 dBm

4.0988 MHz

Freq Offset

Transmit Freq Error -13.305 kHz OBW Power 99.00 % Bl
x dB Bandwidth 4.656 MHz x dB -26.00 dB

STATUS
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99% OBW

UL_GSM_MCH_Input_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.

o[ =]
RF AC SENSE:INT]| ‘ ALIGN AUTO |I]BIZEIZS PMOct 29, 2023
Center Freq 820.500000 MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
AFGainLow #Atten: 14 dB Ext Gain: 44.40dB  Radio Device: BTS

Ref -50.00 dBm

Center Freq
820.500000 MHz

#V/BW 10 kHz

Occupied Bandwidth Total Power -63.2 dBm

247.41 kHz

Transmit Freq Error 142 Hz OBW Power 99.00 %
x dB Bandwidth 311.6 kHz xdB -26.00 dB

STATUS

UL_GSM_MCH_Input_3dB above AGC

r' Key;.ghmpemum Ana\yzer D:cupled BW

o[ & [meSal
SENSE:INT]| \ ALIGN AUTO |UE‘ZE‘5ﬁ PMOct 29, 2023
Center Freq 820 ooooo MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
o) Trig: FreeRun Avg|Hold:>10110
#FGain:Low #Atten: 14 dB Ext Gain: 44.40 dB Radio Device: BTS

Ref -50.00 dBm

Center Freq
820.500000 MHz

Span 1 MHz
#VBW 10 kHz Sweep 136.1ms CRSten

Occupied Bandwidth Total Power

24529 kHz

Freq Offset

Transmit Freq Error 584 Hz OBW Power . BlnB
x dB Bandwidth 321.3 kHz xdB -26.00 dB

STATUS
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99% OBW

UL_GSM_MCH_Output_Pre-AGC

BE Keysight Spectrum Analyzer - Occupied BW.

==

SENSE:INT] [ ALIGN AUTO _ [02:13:36 PM Oct 29, 2023

RF AC
Center Freq 820.500000 MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
AFGainLow #Atten: 24 dB Ext Gain: -22.30dB  Radio Device: BTS

Ref 30.00 dBm

Center Freq
820.500000 MHz

#VBW 3 kHz

Occupied Bandwidth Total Power 27.0 dBm
245.57 kHz

Transmit Freq Error 484 Hz OBW Power 99.00 %
x dB Bandwidth 313.1 kHz xdB -26.00 dB

STATUS

UL _GSM_MCH_Output_3dB above AGC

r' Key;.ghmpemum Ana\yzer D:cupled BW

o[ & [meSal
SENSEINT] [ ALIGNAUTO  [02:13:46 PMOCt 29,2023

Center Freq 820 00000 MHz Center Freq: 820.500000 MHz Radio Std: None Frequency
G Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 24 dB Ext Gain: -22.30dB  Radio Device:BTS

Ref 30.00 dBm

Center Freq
820.500000 MHz

#/BW 3 kHz

Occupied Bandwidth Total Power 27.2 dBm

24558 kHz

Freq Offset

Transmit Freq Error 326 Hz OBW Power 99.00 % Bl
x dB Bandwidth 313.4 kHz xdB -26.00 dB

STATUS
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3 Mean output power and amplifier/booster gain

Page: 12 of 35

Mean output power and gain

Test Testf(l): req. Test Signal Level Input power | Output Power ERP Gain
Path Signal 9 (dBm) (dBm) (W) (dB)
(MH2z)
4.1MHz Pre-AGC -55 41.6 88.2 96.6
AWGN 3dB above AGC -52 41.9 94.5 /
DL 868.7
Pre-AGC -55 41.4 84.2 96.4
GSM
3dB above AGC -52 41.2 80.4 /
4.1MHz Pre-AGC -63 27.5 3.5 90.5
AWGN 3dB above AGC -60 27.8 3.7 /
UL 819.6
Pre-AGC -63 27.2 3.2 90.2
GSM
3dB above AGC -60 27.3 3.3 /
Remark:

1. fO is from Out-of-band Rejection test in the report.
2. ERP= output power (dBm)+ antenna gain (dBi)- 2.15, the antenna gain is 10dBi declared by the

manufacturer.
3. The output power is limited to an ERP of 1000W and the total ERP does not exceed the limit.
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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 Sianal Level Worst conducted Limit Verdict
Path Channel | Signal Condition 9 test level (dBm) (dBm)
- One signal Pre-AGC -23.76 PASS
4.1MHz Input 3dB above AGC -23.41 PASS
AWGN =13
Len One signal Pre-AGC -20.82 PASS
Input 3dB above AGC -20.81 PASS
One signal Pre-AGC -23.76 PASS
Input 3dB above AGC -22.61 PASS
DL LCH
Two signals Pre-AGC -22.56 PASS
Input 3dB above AGC -22.16 PASS
GSM <13
One signal Pre-AGC -20.79 PASS
Input 3dB above AGC -20.45 PASS
HCH
Two signals Pre-AGC -22.69 PASS
Input 3dB above AGC -22.66 PASS
- One signal Pre-AGC -26.77 PASS
4.1MHz Input 3dB above AGC -26.60 PASS
AWGN =13
HCH One signal Pre-AGC -27.73 PASS
Input 3dB above AGC -28.36 PASS
One signal Pre-AGC -27.28 PASS
Input 3dB above AGC -27.27 PASS
uL LCH
Two signals Pre-AGC -29.96 PASS
Input 3dB above AGC -29.82 PASS
GSM <-13
One signal Pre-AGC -20.30 PASS
Input 3dB above AGC -20.79 PASS
HCH
Two signals Pre-AGC -22.75 PASS
Input 3dB above AGC -22.27 PASS

5 KRG I
<ﬁ lnspectlon&Testmg Services Q‘»"
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Remark:

1. 90.691 a (1) Limit:

(1) For any frequency removed from the EA licensee's frequency block by up to and
including 37.5 kHz, the power of any emission shall be attenuated below the transmitter
power (P) in watts by at least 116 Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or
80 decibels, whichever is the lesser attenuation, where f is the frequency removed from
the center of the outer channel in the block in kilohertz and where f is greater than 12.5
kHz.

The rated max conducted power for single antenna port is 40dBm for DL, 27dBm for UL.
the power of any emission must be reduced below the mean output power (P) by at least
50 + 10log (P) dB

Here,

For DL, P = 40dBm = 10W

The limit = 40dBm - [50 + 10 log10 (10W)] dB = -20dBm
For UL, P = 27dBm = 0.5W

The limit = 27dBm - [50 + 10 log10 (0.5W)] dB = -20dBm

2. 90.691 a (2) Limit:

(1) For any frequency removed from the EA licensee's frequency block greater than 37.5
kHz, the power of any emission shall be attenuated below the transmitter power (P) in
watts by at least 43 + 10Logl10(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the

block in kilohertz and where f is greater than 37.5 kHz.

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

For DL, P = 40dBm = 10W

The limit = 40dBm — [43 + 10 log10 (10W)] dB = -13dBm

For UL, P = 27dBm = 0.5W

The limit = 27dBm - [43 + 10 log10 (0.5W)] dB = -13dBm

3.The EUT supported frequency band (817-824 MHz,862-869MHz)with max bandwidth
7MHz that is narrow than two 4.1MHz AWGN signal, so EUT cannot accommodate two
simultaneous AWGN signals within the passband, it should be excluded from the Out-of-
band/out-of-block emissions test with two AWGN signals input.
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Out-of-band/out-of-block emissions

DL _4.1MHz AWGN_LCH_a single test signal_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA

SENSE:INT] | ALIGN AUTO [01:30:23PM

(! RF AC
Start Freq 861.700000 MHz Avg Type: RMS mss
PNO: Wid

e ) Trig: Free Run Avg|Hold:>100/100
#Atten: 14 dB Ext Gain: -41.60 dB S A NN NN
Auto Tune

Ref 40.00 dBm

T 1P
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StartFreq
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StopFreq
862.000000 MHz

Start 861.7000 MHz
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MKR| MODE TRC| SCL| X b FUNCTION FUNCTION WIDTH FUNCTION VALUE =

I N [1]7] 861.989 8 MHz

Stop 862.0000 MHz CF Step
30.000 kHz
Auto Man

4

DL_4.1MHz AWGN_LCH_a single test signal_3dB above AGC

F' Keysight Spectrum Analyzer - Swept SA o[
1 RE AC SENSE:INT] ALIGN AUTO _ [01:30:17 PM Oct 29, 2023
Start Freq 861.700000 MHz Avg Type: RMS TRACE

PNO: Wide L) 1rig: FreeRun Avg|Hold:>100/100
)
IFGain:Low #Atten: 14 dB Ext Gain: -41.60 dB

Mkr1 861.981 4 MHZ Auto Tune
Ref 40.00 dBm .23.413 dBm

T 1P
face T rass Center Freq

861.850000 MHz

StartFreq
861.700000 MHz

Stop 862.0000 MHz CF Step
#VBW 300 kHz* Sweep 1.000 ms (1001 pts) 30.000 kHz
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Out-of-band/out-of-block emissions

DL_4.1MHz AWGN_HCH_a single test signal_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA

SENSE:INT] | ALIGN AUTO  [01:27:56 PM

(! RF AC
Start Freq 869.000000 MHz Avg Type: RMS mss
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e ) Trig: Free Run Avg|Hold:>100/100
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Auto Tune

Ref 40.00 dBm
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StartFreq
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StopFreq
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Stop 869.3000 MHz CF Step
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Auto Man
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MKR| MODE TRC| SCL| b FUNCTION FUNCTION WIDTH FUNCTION VALUE =

4

DL_4.1MHz AWGN_HCH_a single test signal_3dB above AGC

BN Keysight Spectrum Analyzer - Swept SA o[- & 5]
eysight Sps hyz pt
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TRACE

RF
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PNO: Wide L) 1rig: FreeRun Avg|Hold:>100/100

IFGain:Low - #Atten: 14 dB Ext Gain: -41.60 dB
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Ref 40.00 dBm -20.816 dBm|

Trace 1 Pass

Center Freq
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StartFreq
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Stop 869.3000 MHz CF Step
#VBW 300 kHz* Sweep 1.000 ms (1001 pts) 30.000 kHz
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N [1]F] 869.054 6 MHz 2083dBm| | | 00000000 |
Pl N [1]f] 869.100 0 MHz -20267dBm| | ]
r — Freq Offset
) A N N - e
I A I R
) ) S
A
A
10 ) A S
1 I I S B

MSG STATUS

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 https://www.sgs.com/en/Terms-and-Conditions. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects
the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company’s sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations
under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders 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.

) nail: CN he om g
| No.198, Kezhu Road, Science City, Economic & Technological Development Area, Guangzhou, Guangdong, China 510663 t (86-20) 82155555 ~ www.sgsgroup.com.cn

|FE - F - TNERRAT LT R XN FEEREE1985  #B%:510663  t(86-20)82155555  sgs.china@sgs.com
I
Member of the SGS Group (SGS SA)



SGS

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

EMC-ARF-05 Rev 1.1 Page: 17 of 35

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

DL_GSM_LCH_a single test signal_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA

] RF AC SENSE:INT] | ALIGN AUTO  [01:22:19PM

Start Freq 861.700000 MHz ) Avg Type: RMS TRACE n
PNO: Close L, 17i9: Free Run Avg|Hold:>100/100 TvrE Y
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Ref 40.00 dBm -23.767 dBm

Trace 1 Pass

Center Freq
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StartFreq
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StopFreq
862.000000 MHz

Stop 862.0000 MHz CF Step
30.000 kHz
Auto Man

Start 861.7000 MHz
#Res BW 10 kHz #VBW 30 kHz*

MKR| MODE TRC| SCL| X b FUNCTION FUNCTION WIDTH FUNCTION VALUE =
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4

DL_GSM_LCH_a single test signal_3dB above AGC

BN Keysight Spectrum Analyzer - Swept SA o[- & 5]
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TRACE
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Trace 1 Pass
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StartFreq
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#VBW 30 kHz* Sweep 3.733 ms (1001 pts) 30.000 kHz
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Out-of-band/out-of-block emissions

DL_GSM_LCH_two adjacent test signals_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA

] RF AC SENSE:INT] | ALIGN AUTO [01:23:02PM
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StartFreq
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Start 861.7000 MHz
#Res BW 10 kHz #VBW 30 kHz*
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4

DL_GSM_LCH_two adjacent test signals_3dB above AGC

BN Keysight Spectrum Analyzer - Swept SA o[- & 5]
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1 AC SENSEINT| ALIGN AUTO [01:23:13 PM Oct 29, 2023
TRACE
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Trace 1 Pass
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Out-of-band/out-of-block emissions

DL_GSM_HCH_a single test signal_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA

] RF AC SENSE:INT] | ALIGN AUTO  [01:24:54 PM
Start Freq 869.000000 MHz ) Avg Type: RMS TRACE] n
PNO: Close L, 17i9: Free Run Avg|Hold:>100/100 A
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Auto Tune

Ref 40.00 dBm

T 1P
face T rass Center Freq

869.150000 MHz

StartFreq
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StopFreq
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DL_GSM_HCH_a single test signal_3dB above AGC
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Out-of-band/out-of-block emissions

DL_GSM_HCH_two adjacent test signals_Pre-AGC
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Out-of-band/out-of-block emissions

UL _4.1MHz AWGN_LCH_a single test signal_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA
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Out-of-band/out-of-block emissions

UL _4.1MHz AWGN_HCH_a single test signal_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA
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Out-of-band/out-of-block emissions

UL_GSM_LCH_a single test signal_Pre-AGC

BE Keysight Spectrum Analyzer - Swept SA
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Out-of-band/out-of-block emissions
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Out-of-band/out-of-block emissions
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Out-of-band/out-of-block emissions
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5 Conducted Spurious emissions

Conducted spurious emissions
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Conducted spurious emissions

DL_4.1MHz AWGN_HCH_Pre-AGC

e Keysight Spectrum Analyzer - Swept SA

] RF 5 DC SENSE:INT] [ AAGN OFF

Start Freq 1.000000000 GHz . Avg Type: RMS
PNO: Fast i, 17ig: FreeRun Avg|Held:>100/100
IFGain:Low #Atten: 6 dB Ext Gain: -41.60 dB

Mkr1 3.776 GHz
1ngsldw Ref 35.00 dBm -38.925 dBm

Center Freq
5.000000000 GHz

StartFreq
1.000000000 GHz

StopFreq
9.000000000 GHz

CF Step
800.000000 MHz
Auto Man

Freq Offset

0Hz
i
Scale Type

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

UL_4.1MHz AWGN_LCH_Pre-AGC

ru Keysight Spectrum Ans\yiev Swept SA

SENSE:INT| [ ALIGN AUTO  ]02:16:34 PM Oct 29,2023
Avg Type: RMS
PNO: Close Ly Trig: Free Run Avg|Hold: 471100
IFGain:Low #Atten: 14 dB Ext Gain: -22.30 dB

En st,iB!dnr Ref 26.30 dBm

Stop 816.9 MHz
#VBW 300 kHz* Sweep 97.13 ms (1001 pts)
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Conducted spurious emissions

UL_4.1MHz AWGN_HCH_Pre-AGC

B Keysight Spectrum Analyzer - Swept SA
eysight Sp yz: Pt
a

RF 5 AC SENSE:INT] [ ALIGN AUTO
Start Freq 824.100000 MHz . Avg Type: RMS
PNO: Fast () Trig: FreeRun Avg|Held:>100/100
IFGain:Low #Atten: 14 dB Ext Gain: -22.30 dB

Mkr1 824.10 MHz,
-29.065 dBm

Center Freq
912.050000 MHz

StartFreq
824.100000 MHz

StopFreq
1.000000000 GHz

Stop 1.00000 GHz
#VBW 300 kHz* Sweep 21.73 ms (1001 pts)

UL_4.1MHz AWGN_HCH_Pre-AGC

Fﬁ Keysight Spectrum Analyzer - Swept SA o | @[]
J RF 5 A SENSE:INT] [ ALIGN AUTO |01:38:11 PM Oct 29,2023
Start Freq 1.0000 Avg Type: RMS
d n i, 1 Trig: FreeRun Avg|Hold: 83/100
PNO: Close ()
PASS IFGain:Low #Atten: 14 dB Ext Gain: -22.30 dB

Mkr1 2.687 5 GHz
Bidiv  Ref 40.00 dBm -32.627 dBm

10 d
Log

Start 1.000 GHz Stop 8.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 12.53 ms (1001 pts)

MsG

STATUS
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Remark:

1. For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at least

116 Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz and where f is greater than 12.5 kHz.

For LTE and GSM-TDMA signals, f is greater than 200kHz and exceeds the range 12.5kHz~37.5kHz.
Therefore, above limit is not applicable.

2. For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power
of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +10Log10(P)
decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the
center of the outer channel in the block in kilohertz and where f is greater than

37.5 kHz.

For DL, P = 40dBm = 10W

The limit = 40dBm - [43 + 10 log10 (10W)] dB = -13dBm

For UL, P = 27dBm = 0.5W

The limit = 27dBm — [43 + 10 log10 (0.5W)] dB = -13dBm

3. The spurious emissions 9kHz to 30MHz were very low and not displayed in this report.

4. All modes (LCH/MCH/HCH, with GSM signal/ with 4.1MHz AWGN signal) had been tested, only show the
worst-case in this report.
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Frequency stability vs voltage
Test Test Freq. error Tolerance
Test path Freq. ; Temperature Voltage d- Verdict
Signal (H2) (ppm)
(MH2z)
4.1MHz TN VL 27 0.0312 PASS
AWGN TN VH 31 0.0358 PASS
DL 865.5
TN VL 18 0.0208 PASS
GSM
TN VH 21 0.0243 PASS
4.1MHz TN VL 35 0.0427 PASS
AWGN TN VH 38 0.0463 PASS
DL 820.5
TN VL 24 0.0293 PASS
GSM
TN VH 20 0.0244 PASS
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Frequency stability vs temperature

Test Path Te(i;[l E;‘;q' S-Ii-ger?;I Voltage Tem?%r;l ture Fre(c1|_.|;)rror Tczls{;er%ce Verdict
VN +50 32 0.0370 PASS
VN +40 28 0.0324 PASS
VN +30 33 0.0381 PASS
VN +20 25 0.0289 PASS
865.5 4.1MHz
AWGN VN +10 20 0.0231 PASS
VN 0 19 0.0220 PASS
VN -10 24 0.0277 PASS
VN -20 21 0.0243 PASS
VN -30 27 0.0312 PASS
. VN +50 33 0.0381 PASS
VN +40 28 0.0324 PASS
VN +30 25 0.0289 PASS
VN +20 28 0.0324 PASS
865.5 GSM VN +10 30 0.0347 PASS
VN 0 21 0.0243 PASS
VN -10 22 0.0254 PASS
VN -20 27 0.0312 PASS
VN -30 21 0.0243 PASS
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Frequency stability vs temperature

Test Path Te(i;[l E;‘;q' S-Ii-ger?;I Voltage Tem?%r;l ture Fre(c1|_.|;)rror Tczls{;er%ce Verdict
VN +50 39 0.0475 PASS
VN +40 33 0.0402 PASS
VN +30 37 0.0451 PASS
VN +20 27 0.0329 PASS
820.5 4.1MHz
AWGN VN +10 21 0.0256 PASS
VN 0 24 0.0293 PASS
VN -10 20 0.0244 PASS
VN -20 31 0.0378 PASS
VN -30 28 0.0341 PASS
o VN +50 30 0.0366 PASS
VN +40 24 0.0293 PASS
VN +30 21 0.0256 PASS
VN +20 27 0.0329 PASS
820.5 GSM VN +10 20 0.0244 PASS
VN 0 17 0.0207 PASS
VN -10 15 0.0183 PASS
VN -20 11 0.0134 PASS
VN -30 16 0.0195 PASS
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7 Radiated Spurious emissions

Radiated Spurious emissions

DL_4.1MHz AWGN_MCH_30MHz-1GHz

4pLevel (dBm) 4pLevel (dBm)
0 0
-20 -20]
-40 -40
-60 -60|
6 [
1 5 5
2 -80) 4
-80) 3 4 ; 5 3
-100} -100}
= 30 50 100 200 500 1000 gt 30 50 100 200 500 1000
Frequency (MHz) Frequency (MHz)
ReadAntenna Cable Preamp Limit  Over ReadAntenna Cable Preamp Li’!‘it Over
Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark
MHz dBm  dB/m dB dB  dBm/m dBm/m dB MHz dBm  dB/m dB dB  dBm/m dBm/m dB
1 47.994 -72.69 -2.48 ©.80 0.00 -75.17 -13.00 -62.17 HORIZONTAL Peak 1 45.535 -73.89 -12.41 0.8 ©.00 -86.30 -13.00 -73.30 VERTICAL Peak
2 88.652 -72.17 -9.85 ©.00 ©.00 -82.82 -13.00 -69.02 HORIZONTAL Peak 2 85.598 -76.62 -9.25 0.8 ©0.00 -85.87 -13.08 -72.87 VERTICAL  Peak
3 151.597 -78.56 -6.83 ©.80 ©.00 -85.39 -13.00 -72.39 HORIZONTAL Peak 3 144.842 -79.98 -3.93 ©.00 ©0.00 -83.91 -13.00 -70.91 VERTICAL Peak
4 317.701 -79.36 -3.20 ©.80 ©.00 -82.56 -13.00 -69.56 HORIZONTAL Peak 4 273.234 -78.71 -3.13 0.00 ©0.00 -81.84 -13.00 -68.84 VERTICAL  Peak
S 444.851 -78.01 ©.23 .80 0.00 -77.78 -13.00 -64.78 HORIZONTAL Peak 5 459.114 -78.30 1.64 ©.00 ©0.00 -76.66 -13.00 -63.66 VERTICAL Peak
6  755.387 -78.24 5.38 0.0 ©.00 -72.86 -13.00 -59.86 HORIZONTAL Peak 6  658.836 -77.83 4.78 ©0.00 ©.00 -73.05 -13.00 -60.05 VERTICAL Peak
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Radiated Spurious emissions

DL _4.1MHz AWGN_MCH_above 1GHz

,nLevel (dBm/m) ,nLevel (dBm/m)
10| 10
-10 -10
-30 -30
6 3 i 5 [

-50) 1 2 3 4 50| 1 2
70 -70
-90) -90

-110] -110|

12 1000 1500 2000 5000 10000 18000 12 1000 1500 2000 5000 10000 18000

Frequency (MHz) Frequency (MHz)
Read Correction Limit  Over Read Correction Limit  Over
Freq Level Factor Level Line  Limit  Pol/Phase Freq Level Factor Level Line  Limit  Pol/Phase
MHz dm  dB dBm dBm dB MHz dBm  dB dBm dBm [

1 1282.19 -6@0.56 4.10 -56.46 -13.80 -43.46 HORIZONTAL 1 1398.34 -60.48 4.04 -56.36 -13.80 -43.36 VERTICAL
2 1634.54 -61.22 5.56 -55.66 -13.80 -42.66 HORIZONTAL 2 2047.90  -62.19 8.77 -53.42 -13.00 -40.42 VERTICAL
3 2471.16 -62.82 9.83 -53.79 -13.80 -40.79 HORIZONTAL 3 2414.67 -55.77 9.6@ -46.17 -13.8@ -33.17 VERTICAL
4 4721.52 -63.32 7.89 -55.43 -13.80 -42.43 HORIZONTAL 4 5455.63 -63.27 14.09 -49.18 -13.80 -36.18 VERTICAL
B 7138.14 -66.23 18.84 -47.39 -13.80 -34.39  HORIZONTAL 5 6717.76 -62.40 20.83 -41.57 -13.00 -28.57 VERTICAL
6  10917.18 -68.74 24.03 -44.71 -13.80 -31.71 HORIZONTAL 6  10514.58 -66.89 24.78 -42.11 -13.00 -29.11 VERTICAL

Remark: Pre-test was performed for all modes (DL/UL, LCH/MCH/HCH, with GSM signal/with 4. 1MHz AWGN
signals), the test result always keeps more than 20dB margin, the spurious emissions 9kHz to 30MHz were
very low and not displayed in this report. Therefore, only show the worst-case in this report.
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--End of Appendix--
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