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Appendix -
Test Data and Result for report
GZCR231100125402

(B)

(Supplement test data for 5G NR with 100MHz AWGN signal)
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1 Lower & Upper 700MHz (only for downlink: 728-757MHz)

1.1 Input-versus-output signal comparison

For Lower 700MHz (728-746)

Input_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spoctrum Analyzer - Occupied BW

3 E) SEl 01:28:49 PM Dexc 09, 2023
Center Freq 737.000000 MHz Center Freq: 737.000000 MHz Radio Std: None Frequency
=" Trig: Free Run Id
MFGainLow — kAtten: 10 dB 3 Radio Device: BTS
Ref 5.00 dBm
Center Freq
737.000000 MHz

T

| ST P

#VBW 3 MHz
Occupied Bandwidth Total Power -0.07 dBm
98.327 MHz

Transmit Freq Error 235.53 kHz OBW Power 99.00 %
x dB Bandwidth 106.7 MHz x dB -26.00 dB

sG [isTATUS

Agilent Spoctrum Analyzer - Occupied BW
— = SENSE PULSE AALG (01:30:40 PMDex 09, 2023
Center Freq 737.000000 MHz Center Freq: 737.000000 MHz Radio Std: None Frequency
B Trig: Free Run AvglH
WFGain:Low — #Atten: 10 dB Ext G Radie Device: BTS

Ref 5.00 dBm

B T

#VBW 3 MHz
Occupied Bandwidth Total Power 3.03 dBm
98.354 MHz

Transmit Freq Error 303.94 kHz OBW Power 99.00 %
x dB Bandwidth 106.9 MHz x dB -26.00 dB

sG [isTATUS
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Branch

Output_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW.
R

01:17:44 PMDec 01, 2023
Radio Std: Nene Frequency

AvglHold:> 10110

Ext Gain: 43.60 dB

Radio Device: BTS

HRes BW 300 kHz

Occupied Bandwidth

#/BW 1 MHz

Total Power

13.690 MHz
31.723 kHz
14.68 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usa STATUS

Output_DL_1S_M_AWGN_ AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW.
RF 01:18:00 PMDac 01, 2023
Radio Std: None

B ALIGN OFF
Frequency

AvglHold:> 10110

Ext Gain: 4360 dB  Radio Davice: BTS

Ref 50.00 dBm

P

HRes BW 300 kHz #/BW 1 MHz

Occupied Bandwidth Total Power

13.690 MHz
35.050 kHz
14.69 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usa STATUS

Remark:

1. The band supports maximum channel BW is 15MHz for NR, so the output signal OBW was less than
the input when 100MHz AWGN as input signal.

2. 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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For Upper 700MHz (746-757)

Input DL_1S M_AWGN_Pre-AGC_OBW

Agilent Spoctrum Analyzer - Occupied BW
GM CF 01:31:26 PM Dex 09, 2023

Radio Std: None Frequency

iy

req;: 751.500000 MHz
% Trig: Free Run Avg|Hold>10110
#htten: 10 dB Ext Gain: 1.10 dB

A
Center Freq 751.500000 MHz

HIFGain:Low Radio Device: BTS

Ref 5.00 dBm

P S S ST SO ST E SR

ST DR S—

#Res BW 1 MHz

Occupied Bandwidth

98.428 MHz
297.26 kHz
106.9 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 3 MHz

Total Power

OBW Power
x dB

LEAL RN AR

-0.04 dBm

99.00 %
-26.00 dB

[gsTatus

Input_DL_1S_M_AWGN_ AGC+3dB_OBW

Agilent Spoctrum Analyzer - Occupied BW

Center Freq 751.500000 MHz

HIFGain:Low

Ref 5.00 dBm

CenterFreq
% Trig: Free Run
#htten: 10 dB

L=
751500000 MHz

Avg|Hold>10110
Ext Gain: 1.10 dB

L e

#VBW 3 MHz

01:31:53 PMDex 09, 2023

Radio Std: None Frequency

Radie Device: BTS

Occupied Bandwidth

98.216 MHz
288.01 kHz
107.0 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

2.91 dBm

99.00 %
-26.00 dB

[isTATUS
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Output_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW.
R

01:22:13 PMDec 01, 2023
Radio Std: None Frequency
AvglHold> 10110
Ext Gain; 4360 dB_ Radio Device: BTS

HRes BW 300 kHz #/BW 1 MHz

Occupied Bandwidth Total Power

8.6526 MHz
Transmit Freq Error 14.577 kHz OBW Power 99.00 %
x dB Bandwidth 9.437 MHz x dB -26.00 dB

usa STATUS

Output_DL_1S_M_AWGN_ AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW.
i SO0 AC g SCURCE CEF 101.22:37 PMDac 01, 2023
Center Freq 751.500000 MHz £ Radio Std: None
] Avg|Hold:>10/10
Ext Gain: 4360 dB  Radio Davice: BTS

Frequency

Ref 50.00 dBm

[spmtrngbiad

HRes BW 300 kHz #/BW 1 MHz

Occupied Bandwidth Total Power

8.6508 MHz
Transmit Freq Error 16.519 kHz OBW Power 99.00 %
x dB Bandwidth 9.375 MHz x dB -26.00 dB

usa STATUS

Remark:

1. The band supports maximum channel BW is 10MHz for NR, so the output signal OBW was less than
the input when 100MHz AWGN as input signal.

2. 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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1.2 Mean output power and amplifier/booster gain

Page: 6 of 38

Input Output .
Test Conf. Tes(tMFl_rI(:?. fo Signal Level Power Power %aér)] Verdict
(dBm) (dBm)
Pre-AGC -7.0 35.89 42.89 PASS
DL_1S_AWGN 747.43
AGC+3dB -4.0 36.11 / PASS
Remark:

According to the declaration from the applicant, the single antenna gain should not exceed 12.5dBi, the

Directional gain = Gant + 10 log (Nant) dBi = 12.5dBi+10log (2) dBi= 15.5dBi.
ERP= EIRP-2.15dB,
The total maximum ERP for the EUT is (36.11dBm+36.11dBm) +15.5dBi-2.15dB=52.47dBm (176.61W)

which don’t exceed the required ERP limit (1000W/MHz).

td
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1.3 Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions

Note:

"

PEE) . =u
@ RRRNE R

‘%&Inspeclion & Testing Services
2

The tested max conducted power for single antenna port is 36.11dBm, the power of any
emission outside a licensee's frequency band(s) of operation shall be attenuated below
the transmitter power (P) within the licensed band(s) of operation, measured in watts, by

at least 43 + 10 log (P) dB, the limit corresponds to an absolute limit of =13 dBm.

Here,
P=36.11dBm= 4.09W.
So the limit =

P(dBm)- [43 + 10 log (4.09W)] =-13dBm

The EUT supports 2x2 MIMO and the emissions were measured at one of output port, so
the limit line was set to -16.01dBm in following test plots in order to determine the test
result conveniently.

The spurious emissions from 9kHz to 30MHz was very low and 20dB below the limit,

therefore, the data was not recorded in the report.
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DL 1S B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA

Start Freq 727.700000 MHz g Typ B Frequency
Trig Avg|Hold:>100/100

PHO: Far o)
IFGain:Low ~__ #Atten: 8 dB Ext Gain: 43.60 dB

Ref 40.00 dBm
Center Freq
727 850000 MHz|

StartFreq
727.700000 MHz|

FreqOffset
0 Hz|

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
RF 50 @ C SOURCE OF FF 02:54:06 FM Dec 01, 2023
Start Freq 727.700000 MHz Avg Typs: Pwr(RMS) TRACE
- o Trig:Free Run Avg[Hold>100/100 ™
#Atten: 8 dB Ext Gain: 43.60 dB

Frequency
PNO: Far
IFGain:Low
Ref 40.00 dBm
Center Freq|

727850000 MHz|

StartFreq
727.700000 MHz

FreqOffset
O0Hz

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)
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DL 1S T _AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA

Start Freq 757.000000 MHz g Typ: 5 Frequency
Avg|Hold:>100/100

PHO: Far o)
IFGain:Low ~_ HAtten: 8 di Ext Gain: 43.60 dB

Ref 40.00 dBm
Center Freq
757.150000 MHz|

StartFreq
757.000000 MHz|

FreqOffset
0 Hz|

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
RF 50 @ C SOURCE OF FF 02:29:01 FMDec 01, 2023
Start Freq 757.000000 MHz Avg Typs: Pwr(RMS) <E
- PNO: Far e Trig:Free Run Avg[Hold>100/100 ™
IFGain:Low ~__ EAtten: 8 dB Ext Gain: 43.60 dB

Frequency

Ref 40.00 dBm
Center Freq
757.150000 MHz|

StartFreq
757.000000 MHz

FreqOffset
O0Hz

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)
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DL 2S B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA

Start Freq 727.700000 MHz g Typ B Frequency
Trig Avg|Hold:>100/100

PHO: Far o)
IFGain:Low ~__ #Atten: 8 dB Ext Gain: 43.60 dB

Ref 40.00 dBm
Center Freq
727 850000 MHz|

StartFreq
727.700000 MHz|

FreqOffset
0 Hz|

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

Agilent. "DH wm lllﬂlyl?l’ - sﬁqﬂ SA
Start Freq 727.700000 MHz " Avg Typs: Pur(RMS) Frequency
> HO Far o Trig:Free Run AvglHold> 1001100
IFGain:Low #Atten: B dB Ext Gain: 43.60 dB
0 MHz
Ref 40,00 dBm dBm
CenterFreq
727850000 MHz,

StartFreq
727.700000 MHz

FreqOffset
O0Hz

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)
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DL 2S T _AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA

Start Freq 757.000000 MHz g Typ B Frequency
Trig Avg|Hold:>100/100

PHO: Far o)
IFGain:Low ~__ #Atten: 8 dB Ext Gain: 43.60 dB

Ref 40.00 dBm
Center Freq
757.150000 MHz|

StartFreq
757.000000 MHz|

FreqOffset
0 Hz|

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
RF 50 @ C SOURCE OF FF 02:29:26 PMDec 01, 2023
Start Freq 757.000000 MHz Avg Typs: Pwr(RMS) TRACE
- o Trig:Free Run Avg[Hold>100/100 g
#Atten: 8 dB Ext Gain: 43.60 dB oE|

012 0 MHz

12
Ref 40.00 dBm 22.216 dBm

Frequency

PNO: Far
IFGain:Low
Center Freq

757.150000 MHz|

StartFreq
757.000000 MHz

FreqOffset
O0Hz

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.00 ms (1001 pts)
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DL_1S B AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA

Frequency

RF S0Q _AC
Start Freq 30.000000 MHz

g Typ MS)
PNO: Fast () AVgIHl'fId 36100
IFGain:Low B Ext Gain: 43.60 dB

Ref 40.00 dBm

StartFreq
'30.000000 MHz|

Freq Offset|
0 Hz|

Start 30.0 MHz Stop 727.9 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 86.1 ms (1001 pts)

\CE CFF A ALIGN OFF I02:33:46 PMDec 01, 2023
Avg Type: Pwr(RMS) TRACE Frequency
PNO: Fast Lp Trig: Free Run Avg|Hold:>100/100 A
IFGaintow | #Atten: 8 dB Ext Gain: 43.60 dB

Ref 40.00 dBm

StartFreq
T757.100000 MHz|

Freq Offset|
0 Hz|

Start 757.1 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 30,0 ms (1001 pts)
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DL_1S B AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA

oI E ZAALIGH CFF | D1:46:15 PMDEC 05, 2023
Start Freq 1.000000000 GHz Avg Type: RM: TRACE Frequency
THO: Fast (a0 Trig: Free Run Avg|Hold:>100/100 vree
\FGain:Low _ Atten:8 dB Ext Gain: 43.60 dB ceT

kr1 6.110 GHz LU

Ref 40.00 dBm 848 dBm
‘ 7 Center Freq|
4500000000 GHz

StartFreq
1.000000000 GHz

Freq Offset
0 Hz|

Start 1.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 11.67 ms (1001 pts)

DL 1S M_AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA
CURCE CFF | MALIGN OFF _|02:50:50 PMDec 01, 2023

P 00 AC
Start Freq 30.000000 MHz Avg Type: Pur(RMS) TRACE Frequency
PNO: Fast Lo Trig: Free Run Avg|Hold:> 1001100 i
: - n
FGain:L ow Ext Gain: 43.60 dB

Ref 40.00 dBm

StartFreq
30000000 MHz

FreqOffset
0Hz

Start 30.0 MHz Stop 727.9 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 86.1 ms (1001 pts)
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DL 1S _M_AWGN_Pre-AGC_Spurious emission 2

Agilent Spectrum Analyzer - Swept SA

RE 1500 AC o
Start Freq 757.100000 MHz g Typ MS) i
Avg|Hold:>100/100

PNO: Fast Cp) o
IF Gain:Low 2] Ext Gain: 43.60 dB

Ref 40.00 dBm

StartFreq
T757.100000 MHz|

Freq Offset|
0 Hz|

Start 757.1 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 30,0 ms (1001 pts)

] SC AL Y =

q1. Avg Type: RMS TRAC

Start Freq 1.000000000 uu:rm T Trig:Free Run Avg|Hold>100/100 Tyee
IEGain:Low Atten: 8 dB Ext Gain: 43.60 dB

01:47:00 PM Dec 09, 2023
cE

Ref 40.00 dBm
[

Start Freq|
1.000000000 GHz

Freq Offset
0 Hz|

Start 1.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 11.67 ms (1001 pts)

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.

To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-7

o B T
{’ Inspection & Testing Services <5 S
(4 check@sgs

No.198, Kezhu R‘oad,»Science City, Economic & Technological Development Area, Guangzhou, Guangdong, China 510663 t (86-20) 82155555 ~ www.sgsgroup.com.cn

[FE T &R - TNERRARZLFREBNFHMIKE1985  #%:510663  t(86-20)82165555  sgs.china@sgs.com
‘ Member of the SGS Group (SGS SA)



SGS

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

EMC-ARF-05 Rev 1.1 Page: 15 of 38

DL_1S T _AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA

Frequency

RF S0Q _AC
Start Freq 30.000000 MHz

g Typ MS)
PNO: Fast () AVgIHl'fId 100/100
IFGain:Low B Ext Gain: 43.60 dB

Ref 40.00 dBm

StartFreq
'30.000000 MHz|

Freq Offset|
0 Hz|

Start 30.0 MHz Stop 727.9 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 86.1 ms (1001 pts)

\CE CFF A ALIGN OFF I02:36:00 PMDec 01, 2023
Avg Type: Pwr(RMS) TRACE Frequency
PNO: Fast Lp Trig: Free Run Avg|Hold:>100/100 A
IFGaintow | #Atten: 8 dB Ext Gain: 43.60 dB

Ref 40.00 dBm

StartFreq
T757.100000 MHz|

Freq Offset|
0 Hz|

Start 757.1 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 30,0 ms (1001 pts)
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DL_1S T _AWGN_Pre-AGC_Spurious emission 3

Agilent Spoctrum Analyzer - Swopt SA
RF 50 AC 5 i B 01:47:20 PMDex 09, 2023

‘Start Freq 1 -UDOD T c Frequency
0 H Av e: RM: TRACE,
> q 1. 0000 GHz . . BI Wpe: ¥ -
g IFGain:Low Atten: 8 dB Ext Gain: 43.60 dB

Ref 40.00 dBm

Start 1.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 11.67 ms (1001 pts)
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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
o i = 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

3 1 </ !
e, Inspection & Testing Services <& sample(s) are retained for 30 days only.
[7:\ S / ion: T

ate, please contact us at telephone: (86-

1iticity of testing /inspection report & c
C C e .com

No.198, Kezhu Road, Science City, Economic & Technological Development Area, Guangzhou, Guangdong, China 510663 t (86-20) 82155555 ~ www.sgsgroup.com.cn
FE-FR - THERRARTLFRENFENKE198S  #%:510663  t(86-20)82155555  sgs.china@sgs.com

I
Member of the SGS Group (SGS SA)



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

EMC-ARF-05 Rev 1.1

Page: 17 of 38

1.4 Frequency Stability

Note: 1. At 10 °C intervals of temperatures between —30 °C and +50 °C at the manufacturer’s

rated supply voltage, here the rated supply voltage is AC 110V.

2. At +20 °C temperature and £15% supply voltage variations. If a product is specified to

operate over a range of input voltage, then the —15% variation is applied to the lowermost

voltage and the +15% is applied to the uppermost voltage.

3. The frequency stabilities can be maintained within the authorized bands of operation.

Meet the requirement.

Frequency stability vs temperature

Tempoerature Test Conf. Frequency Error Tolerance Verdict
(°C) (Hz) (Ppm)
50 53 0.0714 PASS
40 78 0.1051 PASS
30 56 0.0754 PASS
20 56 0.0754 PASS
10 DL_1S_M_AWGN 59 0.0795 PASS
0 58 0.0781 PASS
-10 82 0.1104 PASS
-20 59 0.0795 PASS
-30 56 0.0754 PASS
Frequency stability vs voltage
Voltage Test Conf. Frequency Error Tolerance Verdict
V) (Hz) (ppm)
AC 93.5 56 0.0754 PASS
AC 110 DL_1S_M_AWGN 56 0.0754 PASS
AC 126.5 56 0.0754 PASS
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1.5 Radiated spurious emissions

Note:
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1. The tested max conducted power for single antenna port is 36.11dBm, the 2x2 MIMO
total power is 36.11dBm+36.11dBm= 8.17W.

The power of any emission outside a licensee's frequency band(s) of operation shall be
attenuated below the transmitter power (P) within the licensed band(s) of operation,
measured in watts, by at least 43 + 10 log (P) dB, the limit corresponds to an absolute limit

of =13 dBm.

Here,
P=8.17W.
So the limit =

P(dBm)- [43 + 10 log (8.17W)] =-13dBm

2. The radiated spurious emissions were performed at bottom / middle / top channel and
only the worst-case middle channel test data was recorded in the report.

3. The disturbance from 9kHz to 30MHz was very low and 20dB below the limit, therefore,

the data was not recorded in the report.
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DL 1S M_AWGN_Horizontal 30MHz~1GHz
20 Level (dBm)
10
-10
-30
-50
-70 5 6
1 20/ 3 4
-90
-110
12
30 50 100 200 500 1000
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB
1 42.30 -84.85 -1.89 -85.94 -13.880 -72.94 HORIZONTAL
2 53.32 -82.65 -1.60 -84.25 -13.00 -71.25 HORIZONTAL
3 66.03 -78.99 -5.18 -84.17 -13.e8 -71.17 HORIZONTAL
4 97.46 -73.13 -9.65 -82.78 -13.08 -69.78 HORIZONTAL
5 214.51 -68.99 -7.38 -76.37 -13.80 -63.37 HORIZONTAL
6 533.83 -76.83 .72 -75.31 -13.80 -62.31 HORIZONTAL
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DL 1S M_AWGN_Horizontal_above 1GHz
20 Level (dBm)
10
-10
-30
6
5
-70
-90
-110
12 1000 1500 2000 5000 10000 18000
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB
1 1158.83 -61.30 3.26 -58.84 -13.80 -45.04 HORIZONTAL
2 1308.86 -60.38 3.91 -56.47 -13.80 -43.47 HORIZONTAL
3 1716.86 -59.88 6.31 -52.77 -13.80 -39.77 HORIZONTAL
4 2687.22 -60.69 4.62 -56.87 -13.80 -43.07 HORIZONTAL
5 5713.86 -62.80 13.85 -48.95 -13.88 -35.95 HORIZONTAL
6 18980.47 -64.34 24.87 -408.27 -13.80 -27.27 HORIZONTAL
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DL 1S M_AWGN_Vertical 30MHz~1GHz

20 Level (dBm)

10

-10

-30

-50

70 3

4 5 6
1 2
-90
-110
12
30 50 100 200 500 1000
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB

1 38.21 -77.51 -7.83 -85.34 -13.00 -72.34 VERTICAL

2 62.00 -78.91 -3.81 -81.92 -13.00 -68.92 VERTICAL

3 111.74 -68.12 -4.31 -72.43 -13.08 -59.43 VERTICAL

4 135.51 -74.81 -3.93 -78.74 -13.88 -65.74 VERTICAL

5 187.75 -76.58 -4.21 -88.79 -13.68 -67.79 VERTICAL

6 230.91 -72.96 -6.39 -79.29 -13.00 -66.29 VERTICAL
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DL 1S M_AWGN_ Vertical above 1GHz

20 Level (dBm)
10
-10
-30
]
-50 1 2 3 4 5 '
-70
-90
-110
R 1000 1500 2000 5000 10000 18000
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2 FirstNet (only for downlink: 758-768MHz)

2.1 Input-versus-output signal comparison

Input DL_1S M_AWGN_Pre-AGC_OBW

Agilent Spoctrum Analyzer - Occupied BW

F 50 & Sl 01:27:46 PMDex 09, 2023
Center Freq 763.000000 MHz Center Freq: 763.000000 MHz Radic Std: None Frequency
= Trig: Free Run Avg|Hold>10110
MFGainLow —_ #Atten: 10 dB ExtGain:1.10 dB  Radio Device: BTS
Ref 5.00 dBm

Center Freq
763.000000 MHz|

s phoss ot i e fang’ e A it

#Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth Total Power -0.11 dBm
98.224 MHz

Transmit Freq Error 279.33 kHz OBW Power 99.00 %

x dB Bandwidth 106.8 MHz x dB -26,00 dB

= [gsTaTus

Agilent Spoctrum Analyzer - Occupied BW.
RE 30 £ G CFF 01:29: 12 PM Dex: 09, 2023
Center Freq 763.000000 MHz . Radio Std: None
= Avg|Hold>10/10
MFGainLow — kAtten: 10 dB ExtGain:1.10dB  Radio Device: BTS

Frequency

Ref 5.00 dBm

Center Freq
e S e —_— 763.000000 MHz|

#VBW 3 MHz
Occupied Bandwidth Total Power 2.90 dBm
98.316 MHz

Transmit Freq Error 261.93 kHz OBW Power 99.00 %
x dB Bandwidth 106.8 MHz x dB -26.00 dB

= [gsTaTus
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Output_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW.
R

01:24:20 PMDec 01, 2023
Radio Std: Nene Frequency
Avg|Hold:> 10110

Ext Gain: 4360 dB  Radio Davice: BTS

Koot

HRes BW 300 kHz

Occupied Bandwidth

#/BW 1 MHz

Total Power

8.6528 MHz
4.836 kHz
9.452 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usa STATUS

Output_DL_1S_M_AWGN_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW.
01:24:44 PMDac 01, 2023
Radio Std: None

RF 502 AC M ALTGN OFF
Center Freq 763.000000 MHz Frequency

[we] Avg|Hold:>10/10
>
HIFGain:Low

#Atten: 8 dB Ext Gain: 4360 dB  Radio Davice: BTS

Ref 50.00 dBm

[y b ms et |

it s

HRes BW 300 kHz #/BW 1 MHz

Occupied Bandwidth Total Power

8.6566 MHz
4.191 kHz
9.450 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usa STATUS

Remark:

1. The band supports maximum channel BW is 10MHz for NR, so the output signal OBW was less than
the input when 100MHz AWGN as input signal.

2. 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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Output DL_1S M_AWGN_Pre-AGC_Emission Mask

Agilent Spectrum Analyzer

RF 502 AC S| FF D ALIGN OFF
Center Freq 763.000000 MHz Avg Type: Log-Pwr

PNO: Fast Cp) o
IF Gain:Low B Ext Gain: 43.60 dB

Frequency

Ref 40.00 dBm

Center Freq|

prea A, 763.000000 MHz

T
R L e |

Freq Offset

0 Hz|

Center 763.00 MHz Span 80,00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (1001 pts)

Agilent Spectrum Analyzer
RF 502 AC S| FF D ALIGN OFF
Center Freq 763.000000 MHz Avg Type: Log-Pwr
PNO: Fast L) Avg|Hol
> - .
IFGain:Low Ext Gain: -43.60 dB

Frequency

Ref 40.00 dBm

Center Freq|

Ty 763.000000 MHz

it o b A bt 3]
Freq Offset|
0 Hz|

Center 763.00 MHz Span 80,00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (1001 pts)
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2.2 Input/output power and amplifier/booster gain

Input Output .
Test Conf. Tes(tMFl_r|<;;:{. fo Signal Level Power Power ((Bdaér)] Verdict
(dBm) (dBm)
Pre-AGC -6.0 36.94 42.94 PASS
DL_1S_AWGN 758.3
AGC+3dB -3.0 36.75 / PASS
Remark:

According to the declaration from the applicant, the single antenna gain should not exceed 12.5dBi, the
Directional gain = Gant + 10 log (NanT) dBi = 12.5dBi+10log (2) dBi= 15.5dBi.
ERP= EIRP-2.15dB

The total maximum ERP for the EUT is (36.94dBm+36.94dBm) +15.5dBi-2.15dB=53.30dBm (213.80W)
which don’t exceed the required ERP limit (1000W).

2.3 Noise Figure

Noise Figure Limit .
Test Conf. (dB) (dB) Verdict
DL 1S M_AWGN 8.11 9 PASS

PEE) . =u
@ RRRNE R

‘%&Inspeclion & Testing Services
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2.4 Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions

Note: 1. 90.543(c) Out-of-band emission limit.
the power of any emission must be reduced below the mean output power (P) by at least
43 + 10log (P) dB, Here,
P=36.94dBm= 4.95W
So the limit = P(dBm)- [43 + 10 log (4.95W)] =-13dBm
The EUT supports 2x2 MIMO and the emissions were measured at one of output port, so
the limit line was set to -16.01dBm in following test plots in order to determine the test
result conveniently.
2.90.543e¢ (1) limit:
On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76
+ 10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations.
Here, P=36.94dBm= 4.95W
So the limit = P(dBm)- [76 + 10 log (4.95W)] =-46dBm
The EUT supports 2x2 MIMO and the emissions were measured at one of output port, so
the limit line was set to -49.01dBm in following test plots in order to determine the test
result conveniently.
3. 90.543 (e)(3) limit:
On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at
least 43 + 10 log (P) dB
Here, P=36.94dBm= 4.95W
So the limit =
P(dBm)- [43 + 10 log (4.95W)] =-13dBm
The EUT supports 2x2 MIMO and the emissions were measured at one of output port, so
the limit line was set to -16.01dBm in following test plots in order to determine the test
result conveniently.
The spurious emissions were performed at bottom / middle / top channel and only the
worst-case middle channel test data was recorded in the report.
The spurious emissions from 9kHz to 30MHz was very low and 20dB below the limit,

therefore, the data was not recorded in the report.
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DL 1S _M_AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer

A BLIGN OFF

RF S0Q _AC 5 FF
Start Freq 30.000000 MHz Avg Type: Log-Pur
> 1007100

PNO: Fast Cp) o
IF Gain:Low B Ext Gain: 43.60 dB

Frequency

Ref 40.00 dBm

StartFreq
'30.000000 MHz|

e i bbb e AR bt poiiogl st
Freq Offset|
0 Hz|

Start 30.0 MHz Stop 758.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 69,6 ms (1001 pts)

Agilent Spectrum Analyzer
RF SO@ AC 5 FF D ALIGN OFF
Start Freq 768.000000 MHz Avg Type: Log-Pwr

PNO: Fast Cp) o
IF Gain:Low B Ext Gain: 43.60 dB
Mkr1 768.00 MHz
Ref 40.00 dBm 2.270 dBm

StartFreq
T768.000000 MHz|

"1

“w.,-.w.,‘.J,..Au—,km—pww erkoptbne Lot o St A A A gt e Ll A
Freq Offset
0Hz

Start 768.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 22,2 ms (1001 pts)
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DL 1S _M_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA
RE 1500 AC o
Start Freq 769.000000 MHz g Type: Log-Pur Frequency
PNO: Far Lp Avg|Hold:>100/100
IFGain:Low Ext Gain: -31.90 dB
1 769.156 MHz
Ref 10.00 dBm -50. dBm

StartFreq
T769.000000 MHz|

'-“‘P,.h
e, ,
A e s o g S rper e i]

Freq Offset|
0 Hz|

Start 769.000 MHz Stop 775.000 MHz
#Res BW 6.2 kHz #VBW 20 kHz Sweep 148 ms (1001 pts)

\CE CFF A ALIGN OFF B
Avg Type: Log-Pur Frequency
PNO: Far Ly Trig: Free Run Avg|Hold:> 1001100
IFGain:Low #Atten: 6 dB Ext Gain: -31.90 dB

Ref 10.00 dBm

StartFreq
799.000000 MHz|

1

[Ty SPRE: S R SRR | PP RS S IIE stk ft ol FreqOffset
0Hz

Start 799.000 MHz Stop 805.000 MHz
#Res BW 6.2 kHz #VBW 20 kHz Sweep 148 ms (1001 pts)
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DL 1S _M_AWGN_Pre-AGC_Spurious emission 5

Agilent Spectrum Analyzer - Swept SA
p Frequency
Avg Type: Log

S_lan Freq 1.000000000 "":Fm Trig: Free Run AvﬁHZlF:iMmsﬁm

P, IFGain:Low Atten: 8 dB Ext Gain: 43,60 dB

Ref 40.00 dBm

1

prere \,,J.d..m,m\mk'ﬁ‘N-mw..w. S

T e AT PR,

Start 1.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 11.67 ms (1001 pts)

MSG [gsTatus
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2.5 Frequency Stability

Page: 31 of 38

Note: 1. At 10 °C intervals of temperatures between —-30 °C and +50 °C at the manufacturer’s

rated supply voltage, here the rated supply voltage is AC 110V.

2. At +20 °C temperature and £15% supply voltage variations. If a product is specified to

operate over a range of input voltage, then the —15% variation is applied to the lowermost

voltage and the +15% is applied to the uppermost voltage.

3. The frequency stabilities can be maintained within the authorized bands of operation.

Meet the requirement.

Frequency stability vs temperature

Tem ;Z%)elture Test Conf. Te(:ﬂt:ze;ta To(lpel;i])ce Verdict

50 54 0.0708 PASS

40 73 0.0957 PASS

30 52 0.0682 PASS

20 63 0.0826 PASS

10 DL_1S_M_AWGN 59 0.0773 PASS

0 53 0.0695 PASS

-10 62 0.0813 PASS

-20 82 0.1075 PASS

-30 80 0.1048 PASS
Frequency stability vs voltage

Vo(l;[/e)lge Test Conf. T(?sl\,;:za;ta TO(|§FT)?TI]’])CE Verdict

AC 93.5V 63 0.0826 PASS

AC 110V DL_1S_M_AWGN 63 0.0826 PASS

AC 126.5V 63 0.0826 PASS
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2.6 Radiated spurious emissions

Note:

1. 47 CFR Part 90.219(e)(3)

Spurious emissions from a signal booster must not exceed —13 dBm within any 100 kHz
measurement bandwidth.

The tested max conducted power for single antenna port is 36.94dBm. the 2x2 MIMO

total power is 36.94dBm+36.94dBm= 9.89W.

The any emission outside a licensee's frequency band(s) of operation shall be attenuated
below the transmitter power (P) within the licensed band(s) of operation, measured in
watts, by at least 43 + 10 log (P) dB.

Here,

P=9.89W

So the limit =

P(dBm)- [43 + 10 log (9.89W)] =-13dBm

2. 47 CFR Part 90.543(f)

For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including
harmonics in the band 1559-1610 MHz shall be limited to =70 dBW/MHz (i.e. -40dBm)
equivalent isotropically radiated power (EIRP) for wideband signals, and —-80 dBW (i.e. -
50dBm) EIRP for discrete emissions of less than 700 Hz bandwidth. For the purpose of
equipment authorization, a transmitter shall be tested with an antenna that is
representative of the type that will be used with the equipment in normal operation.

3. The radiated spurious emissions were performed at bottom / middle / top channel, the
data with more than 20db margin, therefore, only the worst-case middle channel test data
was recorded in the report.

4. The disturbance from 9kHz to 30MHz was very low and 20dB below the limit, therefore,

the data was not recorded in the report.
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DL 1S M_AWGN_Horizontal 30MHz~1GHz
20 Level (dBm)
10
-10
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-90
-110
12
30 50 100 200 500 1000
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB
1 38.62 -83.90 2.7 -81.83 -13.80 -68.83 HORIZONTAL
2 46.18 -79.33 -4.07 -83.40 -13.00 -70.40 HORIZONTAL
3 63.31 -81.65 -3.59 -85.24 -13.08 -72.24 HORIZONTAL
4 94.43 -72.12 -9.69 -81.81 -13.08 -68.81 HORIZONTAL
5 131.30 -75.76 -8.18 -83.88 -13.08 -70.88 HORIZONTAL
6 336.084 -72.11 -2.01 -74.12 -13.00 -61.12 HORIZONTAL
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DL 1S M_AWGN_Horizontal_above 1GHz
20 Level (dBm)
10
-10
-30
-50 | - 5 6
1 2 3 I
-70
-90
-110
12 1000 1500 2000 5000 10000 18000
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB
1 1327.45 -60.24 4.86 -56.18 -13.80 -43.18 HORIZONTAL
2 1767.21 -61.30 5.87 -55.43 -13.80 -42.43 HORIZONTAL
3 2798.19 -63.15 3.76 -59.45 -13.88 -46.45 HORIZONTAL
4 4815.93 -63.33 2.74 -60.59 -13.80 -47.59 HORIZONTAL
5 49388.06 -63.77 11.86 -52.71 -13.80 -39.71 HORIZONTAL
6 8343.92 -64.62 13.39 -51.23 -13.80 -38.23 HORIZONTAL
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DL 1S M_AWGN_ Vertical 30MHz~1GHz

20 Level (dBm)
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30 50 100 200 500 1000
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB

1 45.69 -74.36 -12.26 -86.62 -13.80 -73.62 VERTICAL
2 75.98 -76.72 -9.70 -86.42 -13.00 -73.42 VERTICAL
3 130.38 -77.88 -3.93 -81.81 -13.08 -638.01 VERTICAL
4 195.14 -76.51 -4.59 -81.10 -13.68 -68.10 VERTICAL
5 324.46 -70.71 -2.48 -73.19 -13.60 -60.19 VERTICAL
6 533.83 -77.19 1.45 -75.74 -13.80 -62.74 VERTICAL
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DL 1S M_AWGN_ Vertical above 1GHz

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

1 1234.91 -68.75 3.71 -57.84 -13.80 -44.04 VERTICAL

2 1443.51 -61.57 5.33 -56.24 -13.80 -43.24 VERTICAL

3 2012.69 -62.80 8.64 -54.16 -13.80 -41.16 VERTICAL

4 3196.09 -62.59 2.680 -59.99 -13.80 -46.99 VERTICAL

5 4242 .64 -62.71 4.29 -58.42 -13.88 -45.42 VERTICAL

6 8392.29 -64.56 14.31 -58.25 -13.00 -37.25 VERTICAL
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DL 1S M_AWGN_Horizontal 1559MHz~1610MHz

20 Level (dBm)
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12 1559 1610

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

1 1563.52 -61.61 5.87 -56.54 -49.99 -6.55 HORIZONTAL
2 1570.89 -63.05 5.1@6 -57.95 -49.99 -7.96 HORIZONTAL

3 1577.12 -61.11 5.14 -55.97 -49.99 -5.98 HORIZONTAL
4 1583.17 -63.40 5.17 -58.23 -49.99 -8.24 HORIZONTAL

5 1592.12 -62.72 5.20 -57.52 -49.99 -7.53 HORIZONTAL

6 1682.76 -61.68 5.24 -56.44 -49.99 -6.45 HORIZONTAL
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DL 1S M_AWGN_ Vertical 1559MHz~1610MHz
20 Level (dBm)
10
-10
-30
-50 1 P 3 4 5 6
-70
-90
-110
12 1559 1610
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB
1 1562.01 -63.49 5.63 -57.86 -49.99 -7.87 VERTICAL
2 1568.46 -62.36 5.41 -56.95 -49.99 -6.96 VERTICAL
3 1578.44 -61.01 5.21 -55.80 -49.99 -5.81 VERTICAL
4 1587.46 -62.54 5.84 -57.56 -49.99 -7.51 VERTICAL
5 1594.27 -63.63 4.97 -58.66 -49.99 -8.67 VERTICAL
6 1683.85 -62.43 4.82 -57.61 -49.99 -7.62 VERTICAL

--End of Appendix--
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