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Appendix -
Test Data and Result for report
GZCR231100125602

(B)

(Supplement test data for 5G NR with100 MHz AWGN signal)
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1 Broadband PCS (only for downlink: 1930-1995MHz)

1.1 Input-versus-output signal comparison

Input_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW

SENS

F |50 L ANALIGH OFF | 01:3602 PM DBC 09, 2063
Center Freq 1.962500000 GHz Center Freq: 1962600000 GHz Radio Std: None Frequency

VR Trig: Free Run AvglHold>10110
WFGain:Low  #Atten: 10 dB ExtGain:1.10dB  Radio Davice: BTS

Ref 5.00 dBm

Center Freq
962500000 GHz

B

e o e e ot

ICenter 1.963 GHz
#Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth Total Power 0.09 dBm
98.260 MHz

Transmit Freq Error 337.45kHz OBW Power 99.00 %
x dB Bandwidth 106.9 MHz x dB -26.00 dB

: ﬁg STATUS

Input_DL_1S_M_AWGN_AGC+3dB_OBW

Agilent Spectrum Analyzer

Occ
50 % SENS

£ 50 LE A\ ALIGH OFF 01:35: 18 PM Dec 09, 2023
Center Freq 1.962500000 GHz Center Freq: 1.962500000 GHz Radio Std: None Frequency
o Trig:Free Run Avg|Hold>10110
HIFGainlow | #Atten: 10 dB ExtGain:110dB  Radio Device: BTS

Ref 5.00 dBm

Center Freq
e 962500000 GHz

| PR p———.

ICenter 1.963 GHz
#Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth Total Power 2.98 dBm
98.340 MHz

Transmit Freq Error 271.30 kHz OBW Power 99.00 %
x dB Bandwidth 106.7 MHz x dB -26.00 dB
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Output_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW

(02:13:02 M Dec 04, 3023

F 500 GH
Center Freq 1.962500000 GHz Radie Std: Nene Frequency
Te=] Avg|Hold:> 1010

H#IFGain:Low Ext Gain: 43.60 dB  Radio Davice: BTS

Ref 50.00 dBm

Center Freq
1962500000 GHz,

T

Center 1.963 GHz ) Span 40 MHz|
#Res BW 300 kHz #VBW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 43.4 dBm
18.381 MHz

Transmit Freq Error 19,518 kHz OBW Power 99.00 %

x dB Bandwidth 19.34 MHz x dB -26.00 dB

= g status

Output_DL_1S_M_AWGN_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW
[ 5 S FF | AVALIGH OFF __[12:14/02 PMDeC 04,2003

3 508 AC E0
Center Freq 1.962500000 GHz CenterFreq 000 GHz Radio Std: None Frequency
AvglHold:> 1010

v T Ri
" kAwan: 18 4B Ext Gain: 43.60 dB  Radio Davice: BTS

HIFGain:Lowe

Ref 50.00 dBm

Center Freq
1962500000 GHz,

|

ICenter 1.963 GHz
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 43.5 dBm

Transmit Freq Error 13.484 kHz OBW Power 99.00 %
x dB Bandwidth 19.38 MHz x dB -26.00 dB

= g status

Remark:

1. The band supports maximum channel BW is 20MHz 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
Input Output .
Test Conf. Tes(tMF:'(;;q. fo Signal Level Power Power ((Zaér; Verdict
(dBm) (dBm)
Pre-AGC -7.10 36.80 43.90 PASS
DL_1S_AWGN 1950.8
AGC+3dB -4.10 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.
The total maximum EIRP for the EUT is (36.80dBm+36.80dBm) +15.5dBi=55.31dBm (339.7W)

which don’t exceed the required EIRP limit (1640W/MHZz).
Test Freq. fo . PAPR Limit .
Test Conf. (MH2) Signal Level (dB) (dB) Verdict
DL_1S_AWGN 1950.8 Pre-AGC 9.52 13 PASS

DL_1S_fo_Pre-AGC_PAPR

Agilent Spectrum Analyzer - Power Stat CCOF

P 50 g
Center Freq 1.

[w) Trig:Free Run
#IFGain:Low #Atten: 20 dB

Average Power _ Gaussian
]

100 %
36.71 dBm
36.70 % at 0dB

001%

0.0001 ¢ 0.001 %

0.0001 MUdB

RCE OFF

SENSEIEXT| SOLRCE
Center Freq: 1.950800000 GHz2

103:29:46 FMDec 04, 2023

Radio Std: None Frequency

Counts:8.42 MI10.0 Mpt.

Ext Gain: 42.90 dB

Info BW 5.0000 MHz

Center Freq
1.950800000 GHz

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

Note: The tested max conducted power for single antenna port is 36.80dBm, the power of any
emission must be reduced below the mean output power (P) by at least 43 + 10log (P) dB
Here, P=36.80dBm= 4.79W.
So the limit = P(dBm)- [43 + 10 log (4.79W)] =-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

C HEEEXT S Fi 0 2
Start Freq 1.927000000 GHz A Frequency
[=Y PNO:

Ref 40.00 dBm
3
CenterFreq
1.928500000 GHz|

StartFreq
1927000000 GHz

FreqOffset
0Hz

Start 1.927000 GHz Stop 1.930000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Ref 40.00 dBm
3
CenterFreq
1.928500000 GHz|

StartFreq
1.927000000 GHz

Freq Offset|
0 Hz|

Start 1.927000 GHz Stop 1.930000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* 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

Frequency

Ref 40.00 dBm
3
CenterFreq
1.996500000 GHz|

StartFreq
1.995000000 GHz

FreqOffset
0Hz

Start 1.995000 GHz Stop 1.998000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Ref 40.00 dBm
3
CenterFreq
1.996500000 GHz|

StartFreq
1.995000000 GHz

Freq Offset|
0 Hz|

Start 1.995000 GHz Stop 1.998000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* 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
Avg Type: Pwr{RMS) = Frequency
n

Avg[Hold:>100/100
Ext Gain: 42.90 dB

Ref 40.00 dBm
Center Freq
1.928500000 GHz

StartFreq
1.927000000 GHz|

FreqOffset
0 Hz|

Start 1.927000 GHz Stop 1.930000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Frequency

Ref 40.00 dBm
2

CenterFreq
1.928500000 GHz|

StartFreq
1.927000000 GHz

Freq Offset|
0 Hz|

Start 1.927000 GHz Stop 1.930000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* 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

Frequency

Ref 40.00 dBm
3
CenterFreq
1.996500000 GHz|

StartFreq
1.995000000 GHz

FreqOffset
0Hz

Start 1.995000 GHz Stop 1.998000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Mkr1 1.995 000 GHz
Ref 40.00 dBm .829 dBm
3
CenterFreq
1.996500000 GHz|

StartFreq
1.995000000 GHz

Freq Offset|
0 Hz|

Start 1.995000 GHz Stop 1.998000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 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
Testing Services <5 sample(s) are retained for 30 days only.
Attention: T authenticity of

5
S 1tic

To check the ¢ ting /inspection report ertif te, p’ se contact us at telephone

S

No.198, Kezhu Road, Science City, Eéonomic &kTechnologicaI DevelopmentArea, Guangzhou, Guangdong, China 510663 t (86-20) 82155555 ~ www.sgsgroup.com.cn

heck

ﬁJEI-ILF\-ﬁdﬂ%ﬁﬁ*r‘*ﬂkﬁt@ﬂi‘ﬁﬂﬁ%ws% P4 :510663  t (86-20)82155555  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: 10 of 41

DL_1S_B _AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA

50 C SOURCE OFF A\ ALIGH OFF 02:35: 16 PMDec 04, 2023
Start Freq 30.000000 MHz Avg Type: Pwr(RMS) TRACE Frequency
5 PNO: Fast Ly Avg|Hold:> 100100 TVPE
1F Gain:Low Al Ext Gain: 42.90 dB
Mkr1 27 MHz
Ref 40.00 dBm = 775 dBm
3
CenterFreq|
§15.000000 MHz

StartFreq
30.000000 MHz|

FreqOffset
0Hz

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120 ms (1001 pts)

OFF £ ALIGH OFF 03:04:01 PM Dec 04, 2023
Avg Type: Pwr(RMS) TRACE Frequency
PHO: Fasi ) Avg|Hold:>100/100 TVPE
IF Gain:Low At Ext Gain: 42.90 dB DET
Mkr1 1.
Ref 40.00 dBm
P
CenterFreq
1.464500000 GHz|

StartFreq
1.000000000 GHz

Freq Offset|
0 Hz|

Start 1.0000 GHz Stop 1.9290 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.20 ms (1001 pts)
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DL_1S_B_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA

50 C SOURCE OFF A ALIGH OFF 03:04:50 PMDec 04, 2023 F

Start Freq 1.996000000 GHz Avg Typa: Pwr(RMS) ™A LRI
: PNO: Fast ) Avg|Hold:>100M00
IFGain:Low Af Ext Gain: 42.90 dB

Mkr1 2.0
Ref 40.00 dBm -31.821 dBm
3
CenterFreq
2.498000000 GHz

StartFreq
1.996000000 GHz

R o EO Y PO SO IR e | Freq Offset|
0 Hz|

Start 1.9960 GHz Stop 3.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.27 ms (1001 pts)

THO Fast T Trig: Free Run
IFGain:Low Atten: 8 dB

Mkr1 000 GHz
Ref 40.00 dBm =25.182 dBm
[

3.000000000 GHz|

Freq Offset
0 Hz|

Start 3.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 42.53 ms (1001 pts)
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DL_1S_M_AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA
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DL_1S_M_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA
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DL_1S_T_AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA
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DL_1S_T_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA
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1.4 Frequency Stability

Note:

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

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

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

and less than 1.5ppm. Meet the requirement.

Frequency stability vs temperature
Temp:arature Test Conf. Frequency Error Tolerance Verdict
(°C) (Hz) (ppm)
50 43 0.022 PASS
40 32 0.016 PASS
30 46 0.023 PASS
20 36 0.018 PASS
10 DL_1S_M_AWGN 35 0.018 PASS
0 35 0.018 PASS
-10 36 0.018 PASS
-20 41 0.021 PASS
-30 47 0.024 PASS
Frequency stability vs voltage
Voltage Test Conf. Frequency Error Tolerance Verdict
V) (Hz) (Ppm)
AC 93.5 36 0.018 PASS
AC 110 DL_1S M_AWGN 36 0.018 PASS
AC 126.5 36 0.018 PASS
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1.5 Radiated spurious emissions

Note: 1.The tested max conducted power for single antenna port is 36.80dBm, the 2x2 MIMO
total power is 36.80dBm+36.80dBm= 9.58W.
The power of any emission must be reduced below the mean output power (P) by at least
43 + 10log (P) dB
Here, P=9.58W.
the limit = P(dBm)- [43 + 10 log (9.58W)] =-13dBm
2. The radiated test 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.
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
2 3 4 6
-50
-70
-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 52.21 -35.29 -1.46 -36.75 -13.08 -23.75 HORIZONTAL

2 69.36 -33.07 -6.29 -39.36 -13.00 -26.36 HORIZONTAL

3 189.83 -33.64 -9.10 -42.74 -13.08 -29.74 HORIZONTAL

4 158.11 -32.69 -6.52 -39.21 -13.00 -26.21 HORIZONTAL

5 341.98 -34.17 -1.70 -35.87 ~-13.e0 -22.87 HORIZONTAL

6 593.85 -42.11 2.73 -39.38 -13.80 -26.38 HORIZONTAL

0.Lta
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DL 1S M_AWGN_Horizontal_above 1GHz

20 Level (dBm)
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Frequency (MHz)
Read Correction Limit Over
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MHz dBm dB dBm dBm dB
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2774.83 -63.41 .86 -59.55 -13.
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DL 1S M_AWGN_ Vertical 30MHz~1GHz

20 Level (dBm)

10

-10

4

-50

-70

-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 62.00 -35.38 -3.81 -38.39 -13.08 -25.39 VERTICAL

2 91.49 -32.76 -6.87 -39.63 -13.00 -26.63 VERTICAL

3 157.01 -33.37 -3.94 -37.31 -13.00 -24.31 VERTICAL

4 238.31 -37.76 -6.65 -44.35 -13.00 -31.35 VERTICAL

5 468.73 -41.22 1.67 -39.55 -13.80 -26.55 VERTICAL

6 627.27 -41.49 4.49 -37.80 -13.80 -24.00 VERTICAL
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DL_1S_M_AWGN_Vertical _above 1GHz

20 Level (dBm)

10
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Frequency (MHz)
Read Correction Limit Over
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MHz dBm dB dBm dBm dB

2214.11 -62.55 .44 -53.11 -13.
2603.13 -61.24 .69 -55.55 -13.

1 -48.11 VERTICAL
2

3 3285.35 -62.80 .62 -60.18 -13.

4

5
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-42.55  VERTICAL
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2 AWS-2 & AWS-4 (only for downlink: 1995-2020MH2z)

2.1 Input-versus-output signal comparison

Input_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW.

RF 50 AL SENSEPULSE Y =3 01:35:57 PMDec 09, 2023
Center Freq 2.007500000 GHz Center Freq;: 2.007500000 GHz Radio Std: None Frequency
B8 Trig: Free Run Avg|Hold>10/10
MFGain:Low _ WAtten: 10 dB ExtGain:1.10dB  RadioDevice: BTS

Ref 5.00 dBm

PP D PP SO e

/
b e it or ey S b bl A

#Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth Total Power -0.07 dBm
98.224 MHz

Transmit Freq Error 387.02 kHz OBW Power 99.00 %
x dB Bandwidth 106.8 MHz x dB -26,00 dB

hisG [gsTaTus

Input_DL_1S_M_AWGN_ AGC+3dB_OBW

Agilent Spoctrum Analyzer - Occupied BW.
[ ET IS SENSE FULSE Y FF__|01:37:11 PMDec 09, 2023
Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None Frequency
=" Trig: Free Run Avg|Hold>10/10
MFGainLow — kAtten: 10 dB ExtGain:1.10dB  Radio Device: BTS

Ref 5.00 dBm

B T Ty

bttt sty

#Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth Total Power 2.96 dBm
98.212 MHz

Transmit Freq Error 303.92 kHz OBW Power 99.00 %
x dB Bandwidth 106.6 MHz x dB -26,00 dB
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Output_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW.

02:16:51 PM Dec 04, 2023

Center Freq 2.007500000 GHz 7500000 GHz Radio Std: None Frequency
o T Avg[Hold:>10/10
HIFGain:Law Ext Gain: 42.90 B Radio Davice: BTS

Ref 50.00 dBm

Center Freq
2,007500000 GHz|

[ A e it Ul At o,

e : >
| S S

HfRes BW 300 kHz #VBW 1 MHz Sweep 1 ms|

Occupied Bandwidth Total Power 43.0 dBm
18.365 MHz

Transmit Freq Error -9.789 kHz OBW Power 99.00 %

x dB Bandwidth 19.33 MHz x dB -26.00 dB

usa g status

Output_DL_1S_M_AWGN_ AGC+3dB_OBW

Agilent Spectrum Analyzer - Dccupied BW
R & (02:17:00 FM Dec 04, 2023

Center Freq 2.007500000 GHz CenterFreq 0 GHz Radio Std: None Frequency
Te=] Trig: Fi Ru Avg|Hold>10/10
#IFGain:Low #Aen: 18 dB Ext Gain: 4290 dB  Radie Device: BTS

Ref 50.00 dBm

Center Freq
2,007500000 GHz|

HfRes BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 43.2 dBm
18.360 MHz

Transmit Freq Error -8.112 kHz OBW Power 99.00 %

x dB Bandwidth 19.35 MHz x dB -26.00 dB

usa g status

Remark:

1. The band supports maximum channel BW is 20MHz 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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2.2 Mean output power and amplifier/booster gain
Input Output :
Test Conf. Tes(tMF|_r|§§|. fo Signal Level Power Power %aé? Verdict
(dBm) (dBm)
Pre-AGC -6.50 37.10 43.60 PASS
DL_1S_AWGN 2001.25
AGC+3dB -3.50 37.23 / PASS
Remark:

downlink, only 27.50(d)(1) and 27.50(d)(2) apply.

1. 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.
The total maximum EIRP for the EUT is (37.23dBm+37.23dBm) +15.5dBi=55.74dBm (375.0W)
which don’t exceed the required EIRP limit (1640W/MHz).
2. Based on discussion in docket No. DA 13-2409 (section 26 & 47) for operation in 2000-2020MHz in

Test Freq. fo : PAPR Limit .
Test Conf. (MH2) Signal Level (dB) (dB) Verdict
DL_1S_AWGN 2001.25 Pre-AGC 9.36 13 PASS

DL_1S_fo_Pre-AGC_PAPR

Agilent Spectrum Analyzer - Power Stat CCDF

SENSE EXT| SOLR

F S0 _AC
Center Freq 2.001250000 GHz

S Trig:Frae Run
HIFGain:Low

#Arten: 20 dB

Average Power ., Gaussian
%

36.79 dBm
36.96 % at 0dB

100 %

1.0%

01%

0.01

0.00 10.46 dB
0.0001 % 10.57 dB

Peak 10.60 dB
47.39 dBm

0.01%

0.001 %

0.0001 % 0B

= SOLRCE OFF A aLiG CFF
Center Freq: 2001250000 GHz
Counts:7.73 MI10.0 Mpt.
Ext Gain: -42.80 dB

Info BW 5.0000 MHz

(gstatus

103:31:10 PMDec 04, 2023
Radio Std: None

Frequency

Center Freq
2001250000 GHz|
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2.3 Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions

Note: The EUT support 2x2 MIMO, Per 662911 D01 Multiple Transmitter Output vO2r01 clause
(3)(a)(ii)): Measure and add 10 log(Nant) dB, where NANT is the number of outputs to
combine the emission measurements from multiple outputs prior to comparing to the
emission limit.

Here, the factor 10 log (Nant) dB= 10 log (2) dB=3.01dB.

1. The tested max conducted power for single antenna port is 37.23dBm, the power of any
emission must be reduced below the mean output power (P) by at least 43 + 10log (P) dB
Here,

P=37.23dBm= 5.29W.

So the limit =

P(dBm)- [43 + 10 log (5.29W)] =-13dBm.

The EUT supports 2x2 MIMO and the both antenna port with identical out emissions,
therefore only perform measurement at output port 1, the limit line was decreased 3.01dB
as -16.01dBm in following test plots in order to determine the test result conveniently.

2. Based on discussion in docket No. DA 13-2409 (section 26 & 47) for operation in 2000-
2020MHz in downlink, only 27.53(h)(1) and 27.53(h)(3) Apply.

3. Pretest performe at AWS-2 : 1995MHz to 2000MHz block ;

Pretest performe at AWS-4 : 2000MHz to 2020MHz block ;

Pretest performe at combined AWS-4 and AWS-2 : 1995MHz to 2020MHz block ;

As the emission limit of above sub-block are identical, therefore, only the worst-case
combined AWS-4 and AWS-2 block test plot was record 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 B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA

Frequency

Ref 40.00 dBm
3
CenterFreq
1.993500000 GHz|

StartFreq
1992000000 GHz

FreqOffset
0Hz

Start 1.992000 GHz Stop 1.995000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Ref 40.00 dBm
3
CenterFreq
1.993500000 GHz|

StartFreq
1.992000000 GHz

Freq Offset|
0 Hz|

Start 1.992000 GHz Stop 1.995000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* 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

Frequency

Mkr1 20 000 GHz
Ref 40.00 dBm 442 dBm
3
CenterFreq
2.021500000 GHz

StartFreq
2.020000000 GHz

FreqOffset
0Hz

Start 2.020000 GHz Stop 2.023000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Ref 40.00 dBm
3
CenterFreq
2.021500000 GHz

StartFreq
2.020000000 GHz

Freq Offset|
0 Hz|

Start 2.020000 GHz Stop 2.023000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 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
Testing Services <5 sample(s) are retained for 30 days only.
Attention: T authenticity of

5
S 1tic

To check the ¢ ting /inspection report ertif te, p’ se contact us at telephone

S

No.198, Kezhu Road, Science City, Eéonomic &kTechnologicaI DevelopmentArea, Guangzhou, Guangdong, China 510663 t (86-20) 82155555 ~ www.sgsgroup.com.cn

heck

ﬁJEI-ILF\-ﬁdﬂ%ﬁﬁ*r‘*ﬂkﬁt@ﬂi‘ﬁﬂﬁ%ws% P4 :510663  t (86-20)82155555  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: 28 of 41

DL 2S B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA

: NSEIENT & Fi 0 2
Start Freq 1.992000000 GHz g Frequency
> PNO:
P#
Mkr1 1.985 000 GHz
Ref 40.00 dBm .845 dBm
3
Center Freq|
1.993500000 GHz

StartFreq
1992000000 GHz

FreqOffset
0Hz

Start 1.992000 GHz Stop 1.995000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Ref 40.00 dBm
3
CenterFreq
1.993500000 GHz|

StartFreq
1.992000000 GHz

Freq Offset|
0 Hz|

Start 1.992000 GHz Stop 1.995000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* 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
= moi
Avg Type: Pwr{RMS) = Frequency
Avg|Hold:>100/100 r
Ext Gain: 42.90 4B
Mkr1 2.0
Ref 40.00 dBm
Center Freq
2021500000 GHz

StartFreq
2.020000000 GHz,

FreqOffset
0 Hz|

Start 2.020000 GHz Stop 2.023000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

Frequency

Ref 40.00 dBm
2

CenterFreq
2.021500000 GHz

StartFreq
2.020000000 GHz

Freq Offset|
0 Hz|

Start 2.020000 GHz Stop 2.023000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)
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DL_1S_ B _AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA

OFF | MALIGHOFF  [03:14:51PMDec 04, 2023

50 c
Start Freq 30.000000 MHz Avg Type: Pwr(RMS) Lz Frequency
5 PNO: Fast Ly Avg|Hold:> 100100

1F Gain:Low Al Ext Gain: 42.90 dB

Mkr1 882
5i

Ref 40.00 dBm
3

CenterFreq

515000000 MHz

StartFreq
30.000000 MHz|

FreqOffset
0Hz

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120 ms (1001 pts)

SOLRCE OFF A ALIGH OFF 03:09:39 PM Dex 04, 2023
Avg Type: Pwr(RMS) TRACE Frequency
PHO: Fast Ly Avg|Hold:> 100100 TVPE
IF Gain:Low At Ext Gain: 42.90 dB DET
Mkr1 1.994 000 GHz
Ref 40.00 dBm =21.005 dBm
P
CenterFreq
1.437000000 GHz|

StartFreq
1.000000000 GHz

Freq Offset|
0 Hz|

P P ————

Start 1.0000 GHz Stop 1.9940 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.27 ms (1001 pts)
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DL_1S_B_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA

50 C SOURCE OFF | MVALIGHOFF |03:13:48 PMDec 04, 2023 F
Start Freq 2.021000000 GHz Avg Type: Pwr(RMS) A requency
5 PHO: Fast Ly Avg|Hold:>100/100
-
IFGain:Low At Ext Gain: 42.90 dB

Ref 40.00 dBm
3
CenterFreq
2510500000 GHz

StartFreq
2.021000000 GHz

FreqOffset
0Hz

Start 2.0210 GHz Stop 3.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.27 ms (1001 pts)

THO Fast T Trig: Free Run
IFGain:Low Atten: 8 dB

Mkr1 20.185 0 GHz
Ref 40.00 dBm =24.490 dBm
Fass

3.000000000 GHz|

Freq Offset
0 Hz|

Start 3.000 GHz Stop 20.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 43.80 ms (1001 pts)
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DL_1S_M_AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA

50 c SOLRCE OFF | MVALIGN OFF [03:17:06 PMDec 04, 2023 E
Start Freq 30.000000 MHz Avg Typa: Pwr(RMS) A requency
] PNO: Fast Ly AvglHold:> 100100
=
1FGain:Low At Ext Gain: 42.90 dB

Ref 40.00 dBm
3
CenterFreq
515000000 MHz

StartFreq
30.000000 MHz|

FreqOffset
0Hz

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 120 ms (1001 pts)

OFF | AVALIGH OFF __[13:10;45 PMDec 04,2003
Avg Type: Pwr(RMS) TRACE Frequency
TVeE

Ext Gain: 42.90 4B oeT
Mkr1 1.990 024 GHz
Ref 40.00 dBm 29 dBm
3
CenterFreq
1.497000000 GHz|

StartFreq
1.000000000 GHz

Freq Offset|
0 Hz|

Start 1.0000 GHz Stop 1.9940 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.27 ms (1001 pts)
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DL_1S_M_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA
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DL_1S_T_AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA
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DL_1S_T_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA
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2.4 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
Temp:—:trature Test Conf. Frequency Error Tolerance Verdict
(°C) (Hz) (ppm)
50 83 0.041 PASS
40 103 0.051 PASS
30 102 0.051 PASS
20 104 0.052 PASS
10 DL_1S_M_AWGN 81 0.040 PASS
0 79 0.039 PASS
-10 81 0.040 PASS
-20 100 0.050 PASS
-30 103 0.051 PASS
Frequency stability vs voltage
Voltage Test Conf. Frequency Error Tolerance Verdict
V) (Hz) (ppm)
AC 93.5 104 0.052 PASS
AC 110 DL_1S_M_AWGN 104 0.052 PASS
AC 126.5 104 0.052 PASS
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2.5 Radiated spurious emissions

Note:

R

M

Inspection & Testing Services §
$

sl

1. The tested max conducted power for single antenna port is 37.23dBm, the 2x2 MIMO
total power is 37.23dBm+37.23dBm=6.67W, the power of any emission must be reduced
below the mean output power (P) by at least 43 + 10log (P) dB

Here,
P=6.67W.
So the limit =

P(dBm)- [43 + 10 log (6.67W)] =-13dBm
2. The radiated test 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.
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)
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-30 .

1 6
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-50

-70

-90
-110
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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 63.31 -34.486 -3.59 -37.99 -13.08 -24.99 HORIZONTAL
2 94.10 -33.786 -9.70 -43.486 -13.00 -30.40 HORIZONTAL
3 129.92 -32.19 -8.22 -40.41 -13.00 -27.41 HORIZONTAL
4 282.81 -28.86 -6.97 -35.83 -13.08 -22.83 HORIZONTAL
5 354.18 -48.16 -1.36 -41.52 -13.80 -28.52 HORIZONTAL
6 681.43 -41.26 3.89 -38.17 -13.80 -25.17 HORIZONTAL

0.Lta
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DL 1S M_AWGN_Horizontal_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 1721.83 -57.65 6.28 -51.37 -13.80 -38.37 HORIZONTAL
2 2442.75 -64.42 8.86 -55.56 ~-13.80 -42.56 HORIZONTAL
3 2999.19 -62.77 2.49 -60.28 -13.80 -47.28 HORIZONTAL
4 5269.65 -63.44 12.14 -51.36 -13.88 -38.30 HORIZONTAL
5 8013.02 -63.69 13.75 -49.94 -13.e8 -36.94 HORIZONTAL
6 18768.54 -65.39 23.90 -41.49 -13.80 -28.49 HORIZONTAL
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DL 1S M_AWGN Vertical 30MHz~1GHz

20 Level (dBm)

10

-10
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-70

-90
-110
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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 60.28 -36.36 -2.19 -38.49 -13.08 -25.49 VERTICAL

2 91.17 -29.67 -6.99 -36.66 -13.00 -23.66 VERTICAL

3 147.92 -29.51 -3.94 -33.45 -13.00 -20.45 VERTICAL

4 293.08 -34.41 -2.68 -37.09 -13.00 -24.09 VERTICAL

5 422.06 -32.61 .96 -31.65 -13.08 -18.65 VERTICAL

6 568.61 -49.84 2.81 -38.83 -13.e0 -25.83 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

1866.98 -61.52 .61 -54.91 -13.
2514.39 -64.93 .86 -57.37 ~-13.
3779.42 -63.70 .98 -60.72 -13.

1 -41.91  VERTICAL
2

3

< 5002.50 -63.66 10.04 -53.62 -13.

5

6

-44.87  VERTICAL
.72 VERTICAL
-48.62  VERTICAL
-32.37  VERTICAL
-38.91  VERTICAL

NSO

7326.27 -63.13 17.76 -45.37 -13.
12255.22 -66.43 22.52 -43.91 -13.

388888
§

--End of Appendix --

Unless otherwise agreed in wrmng this document is issued by the Company subject to its General Conditions of Service printed overleaf,
available on request or ible 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

\’,;:g responsibility is to |ts Cllant and this document does not exonerate parties to a transaction from exercising all their rights and obligations
UsS o under the t i its. This dc cannot be reproduced except in full, without prior written approval of the Company. Any
bEE) =u unauthorized alteratlon forgery or falsification of the content or appearance of this document is unlawful and offenders may be pr

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

1. No.198, Kezhu Road, Science City, Economic & Technological Development Area, Guangzhou, Guangdong, China 510663 t (86-20) 82155555 ~ www.sgsgroup.com.cn
EP-I"ﬁ%-rmﬁﬁﬁtfﬂtﬁﬁlzﬁﬁﬁﬂﬁ%we% P45 :510663  t (86-20)82155555  sgs.china@sgs.com

a R
‘gj‘lnspecnon & Testing Services
p

/

Member of the SGS Group (SGS SA)



